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1. INTRODUCTION 
In May 2017, the Iowa DNR Underground Storage Tank Section will be transitioning from a traditional client-server type 
risk-based corrective action (RBCA) software program to a web-based application. The new web-based application 
όάŀǇǇƭƛŎŀǘƛƻƴέύ ǿƛƭƭ ǇŜǊŦƻǊƳ ǘƘŜ ǎŀƳŜ ŦǳƴŎǘƛƻƴǎ ŀǎ ǘƘŜ ¢ƛŜǊ н ±ŜǊǎƛƻƴ оΦл ǎƻŦǘǿŀǊŜ όάǎƻŦǘǿŀǊŜέύ ƛƴ ŜǎǎŜƴǘƛŀƭƭȅ ǘƘŜ ǎŀƳŜ 
ways. Site specific target levels and risks determined will be unchanged. Two major changes exist; the new application is 
hosted entirely online, and correct mathematical analysis of all water line receptors is now possible. 
 
Efforts have been made to ensure the transition to the new application is as smooth as possible; however, growing pains 
are inevitable and some new things will have to be learned and some adjustments made. We believe that people 
knowledgeable of or trained on the RBCA software (versions 2.51 and later) will recognize common workflows and all of 
the required features and naming conventions of the software when using the application. Risk analyses from the 
application will be identical to those calculated in the software. Site Specific Target Levels (SSTLs) in the application will 
be +/- 1% of the values found in version 3.0 of the RBCA software. 
 
The items listed below are important points of interest for understanding and operating the RBCA application. Please 
read through them before attempting to complete work on a site in the new application. 
 
Things to Know 

¶ Google Chrome is the preferred web browser for the RBCA application. The application is stable and fully 
functional on all common browsers, though printing and some data entry fields may have optimal appearance 
in Chrome. The RBCA application is also usable on mobile devices running iOS, Android, or Windows Mobile. 

¶ The RBCA application is entirely hosted online and is subject to the same rules as other State of Iowa 
applications (such as Facility Explorer). This means that a logged-on session will expire after 15 minutes of 
inactivity. Please make sure that you use the Save and/or Update buttons to avoid losing unsaved data due to 
inactivity. 

¶ Records associated with the RBCA process have always been and will continue to be public record, available to 
all citizens. Formerly, it was necessary to make a public records request or come to DNR Records Center in 
person to view the reports or obtain software files. It is worth noting that information contained in the 
application will be easier for the public to access than were files that required RBCA software. Once a RBCA 
application report has been submitted, the record will be visible to the public (whether or not it has been 
reviewed by a DNR Project Manager). 

 
Logging in 

¶ A valid Iowa Enterprise A&A user name and password will be required in order to use the RBCA application in 
edit ƳƻŘŜΦ /ƭƛŎƪ ƻƴ ά/ǊŜŀǘŜ ŀƴ !ŎŎƻǳƴǘέ ŀǘ ǘƘŜ ǘƻǇ ƻŦ the RBCA application log in page to obtain an Iowa 
Enterprise A&A account if you do not already have one. This is the same account (and same user name and 
password) that is used for well searches in Facility Explorer. CGPs will already have an A&A account. If you are a 
new CGP or CGP assistant, you will need to contact the DNR UST Section to ensure that your information has 
been added to the list of RBCA users. 

¶ The new application will be available to the general public (just like the Tanks Database), though various types of 
users will have different levels of access with different privileges. 
o CGPs and CGP assistants (CGPAs) will be able to access all LUST sites assigned to any CGP working for the 

same company (as recorded in the Tanks Database). The CGP and CGPA have essentially the same rights. 
Both can begin a RBCA application-based report, edit an in-process report, download data, and save reports. 
Only CGPs will have the ability to submit a report to DNR. 

o DNR project managers (PMs) will have the same rights as CGPs with the exception of the added ability to 
accept and reject reports. 

o DNR employees who are not PMs such as Field Office staff can view RBCA application reports, view 
monitoring well selections, and download data, but cannot edit or approve/reject reports. 

o Administrators have all of the rights available to DNR PMs along with the abilities to delete reports and 
άǳƴƭƻŎƪέ w./! ŀǇǇƭƛŎŀǘƛƻƴ ǊŜǇƻǊǘǎ ǘƘŀǘ ƘŀǾŜ ōŜŜƴ ǎǳōƳƛǘǘŜŘΣ ōǳǘ ƴƻǘ ȅŜǘ ŀǇǇǊƻǾŜŘκǊŜƧŜŎǘŜŘΦ 

o The general public will have view only rights to RBCA application reports and data once they have been 
submitted to DNR. 

https://www.iowadnr.gov/media/3137/download?inline
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¶ After you are logged on, your name and privileges will be displayed in the lower right hand corner of the screen. 
 
Searching for a LUST Site and Selecting a Report 

¶ Once a user is logged in, they may search by LUST name, LUST number, UST registration number, address, city, 
county, field office, risk classification, or any combination of these. 

¶ Search results will populate as a list below the search box with corresponding LUST numbers, names, risks, and 
cities. Select the site in which you are interested. 

¶ The site home screen will list information about the LUST site taken from the Tanks Database and have a list of 
RBCA application reports either completed or in progress for the site. Each row indicates an individual report 
(Tier 2, SMR, etc.). Each report will have a type, description, dates, status, CGP, and reclassification requests 
noted. 

¶ All pre-existing LUST sites will have the most recent Tier 2 and most recent SMR uploaded. The Tier 2 will be 
άƭƻŎƪŜŘέ ŀƴŘ ǘƘŜ {aw ǿƛƭƭ ōŜ ŀvailable for edit. In order to edit the SMR, it is necessary to first select a risk. 
/ƭƛŎƪ ƻƴ ά9Řƛǘέ ƛƴ ǘƘŜ {aw Ǌƻǿ ŀƴŘ ȅƻǳ ǿƛƭƭ ōŜ ŘƛǊŜŎǘŜŘ ǘƻ ŀ ǊŜǇƻǊǘκǎƛǘŜ ƛƴŦƻǊƳŀǘƛƻƴ ǎŎǊŜŜƴ ǿƘŜǊŜ ŀ ŘǊƻǇ-down 
menu will allow selection of current site risk. This must be done before an SMR can be edited. 

¶ The far left column will list the actions available to the user for each report. 
o View: The user can view the report, but not make any changes. 
o Edit: Allows edits or data additions to be made to all areas of the report. Will not be available after the 

report is submitted. 
o tƭŀȅΥ ! ƴŜǿ ŦŜŀǘǳǊŜ ŀǾŀƛƭŀōƭŜ ŀǘ ŀƭƭ ǘƛƳŜǎ ŀƭƭƻǿƛƴƎ ǘƘŜ ǳǎŜǊ ǘƻ άǘŜǎǘέ ǘƘŜ ŜŦŦŜŎǘǎ ƻŦ ŀƭǘŜǊƛƴƎ ŀƴȅ ǇŀǊŀƳŜǘŜǊ 

they wish without actually changing the original copy. For example, if you wanted to know what the result of 
adding a monitoring well in a particular spot might be on a plume, you could create a Play copy of the given 
report, add the well in the Play, and see how the plume is affected without the worry of compromising the 
original. The Play feature will create a virtual clone of the report for which is it activated at the time of the 
activation. Play copies can be saved for future use or for use in negotiations. If you will not use a play copy in 
the future, we recommend deleting it to avoid clutter on the site page. 

o wŜǾƛǎŜΥ ! ¢ƛŜǊ н ǊŜǇƻǊǘ Ƴŀȅ ƴŜŜŘ ǘƻ ōŜ ǊŜǾƛǎŜŘ ŦƻǊ ŀ ǾŀǊƛŜǘȅ ƻŦ ǊŜŀǎƻƴǎΦ ¢ƘŜ άwŜǾƛǎŜέ ŦǳƴŎǘƛƻƴ ǿƛƭƭ ŎǊŜŀǘŜ ŀƴ 
exact copy of the most recent Tier 2 report in the system and will ask you what data (if any) you would like 
to import from the most recent SMR. 

o 5ŜƭŜǘŜΥ hƴƭȅ ŀǾŀƛƭŀōƭŜ ǘƻ ǘƘŜ !ŘƳƛƴ ŦƻǊ ŀŎǘǳŀƭ ǊŜǇƻǊǘǎΦ !ǾŀƛƭŀōƭŜ ǘƻ /DtΣ /Dt!Σ ŀƴŘ ta ŦƻǊ άǇƭŀȅέ ǊŜǇƻǊǘǎΦ 

¶ If this is the initial RBCA report for a given site (i.e. nothing exists in the RBCA application because there was no 
existing softwarŜ ŦƛƭŜ ǘƻ ǳǇƭƻŀŘύΣ ȅƻǳ ǿƛƭƭ ƴŜŜŘ ǘƻ ǎŜƭŜŎǘ άbŜǿ ¢ƛŜǊ нέ ŀƴŘ ōŜƎƛƴ ŀ ƴŜǿ ǊŜǇƻǊǘΦ {ƛǘŜǎ ƛƴ ǘƘŜ {aw 
stage and either high or low risk as of April, 2017 will have their Tier 2 and most recent SMR data uploaded to 
the application. 

 
Printing Report Pages, Maps, and Data Tables 

¶ Maps will be available as either a pdf file or a dxf (AutoCAD) file. In order to print a map (pdf), the user will need 
to: 
1. /ƭƛŎƪ άtƭƻǘΦέ 
2. The map will plot to a scale fitting the screen size. If you have a predetermined scale that you need (мέ Ґ олΩ 

for example), you can enter a scale into the scale box and replot the map. 
3. ¢ƻƎƎƭŜ ǘƘŜ ά{Ƙƻǿ tǊƛƴǘ !ǊŜŀέ ŦŜŀǘǳǊŜΦ DǊŀȅ ƭƛƴŜǎ ǿƛƭƭ ŀǇǇŜŀǊ ŘŜƴƻǘƛƴƎ ǘƘŜ ŀǊŜŀ ǘƘŀǘ ǿƛƭƭ ōŜ ŎƻƴǾŜǊǘŜŘ ǘƻ ǇŘŦΦ 

Move the plot to correspond with the available print area. It may be necessary to adjust the scale to ensure 
that the entire plot can be printed on a single sheet of paper. The map will move and zoom just like Google 
Earth (drag and drop, scroll wheel on the mouse). 

4. /ƭƛŎƪ ά9ȄǇƻǊǘέ ŀƴŘ ŎƘƻƻǎŜ ǇŘŦ ŀǎ ǘƘŜ ŦƛƭŜ ǘȅǇŜΦ 
5. The user can choose a location on the printed page for the source well if desired (for example if you are 

printing the RID map on an already printed aerial photo). Measure to the desired source well (in inches) 
from the upper edge and the left edge of the paper. Using this feature, you can accurately print a contour or 
RID map on an already printed aerial photo. 

6. Make certain to un-ŎƘŜŎƪ ǘƘŜ άCƛǘ ǘƻ tŀƎŜέ ƻǇǘƛƻƴ when printing your pdf map (and when printing the 
aerial photo). If you do not un-check this option, Adobe may scale the map to fit the page and may not print 
at the desired scale depending on the settings of your individual printer and computer. 
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7. LŦ ȅƻǳ ƴŜŜŘ ŀƴ !ǳǘƻ/!5 ŦƛƭŜΣ ǎƛƳǇƭȅ ǎŜƭŜŎǘ άŘȄŦέ ŀƴŘ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴ ǿƛƭƭ ŘŜƭƛǾŜǊ ǘƘƛǎ ŦƛƭŜ ǘȅǇŜΦ 
 

¶ Viewing and printing of Monitoring Maps has been conveniently relocated inside the Pathway Evaluation 
buttons. 

¶ Required elements of the physical Tier 2 Report copy other than maps, such as sample data, data before 
modeling, and monitoring plans will be printed directly from the application (from your web browser). To print 
ǘƘŜǎŜ ƛǘŜƳǎ ǎƛƳǇƭȅ ŎƭƛŎƪ ǘƘŜ ǊƛƎƘǘ ƳƻǳǎŜ ōǳǘǘƻƴ ŀƴŘ ǎŜƭŜŎǘ άtǊƛƴǘέ ŦǊƻƳ ǘƘŜ ƳŜƴǳ ŘƛǎǇƭŀȅŜŘΦ ¢ƘŜ ǊŜǉǳƛǊŜŘ ƛǘŜƳǎ 
have been optimized to ensure that they will print properly; however, if a page is not printing correctly, you may 
need to expand the margins of the print area in your browser print settings. The pages have been sized to print 
correctly with the default settings in the most common web browsers. Some pages (such as data tables) will 
print more effectively in landscape format and some will be more efficiently printed in portrait format. 

¶ !ƭƭ ƳŀǇǎ ǿƛƭƭ ŘŜŦŀǳƭǘ ǘƻ млΩ ƎǊƛŘ ǎǇŀŎƛƴƎΦ Lƴ Ƴŀƴȅ ŎŀǎŜǎΣ ŀ млΩ ƎǊƛŘ ǎǇŀŎƛƴƎ ƛǎ ŀǇǇǊƻǇǊƛŀǘŜΤ ƘƻǿŜǾŜǊΣ ǘƘŜǊŜ ŀǊŜ 
situations where the grid spacing should be smaller or larger. Since the new application is hosted online, a larger 
grid spacing will speed up the process of calculating and plotting a map. This may be helpful where there are 
large, complex plumes or large volumes of data. Some situations (small plumes, Sw/W calculations) may benefit 
from a smaller grid spacing to promote accuracy. 

¶ !ƭƭ ǇŀƎŜǎ ǘƘŀǘ Řƻ ƴƻǘ ƘŀǾŜ ŀƴ ά9ȄǇƻǊǘέ ōǳǘǘƻƴ ǎƘƻǳƭŘ ōŜ ǇǊƛƴǘŜŘ ŘƛǊŜŎǘƭȅ ŦǊƻƳ ǘƘŜ ōǊƻǿǎŜǊ ǿƛƴŘƻǿ ōȅ ǊƛƎƘǘ 
ŎƭƛŎƪƛƴƎ ǘƘŜ ƳƻǳǎŜ ŀƴŘ ǎŜƭŜŎǘƛƴƎ άtǊƛƴǘΦέ 

¶ It is important that printing of data tables and site information pages be done in View mode. Maps that use the 
ά9ȄǇƻǊǘέ ōǳǘǘƻƴ Ŏŀƴ ōŜ ǇǊƛƴǘŜŘ ŦǊƻƳ ŜƛǘƘŜǊ ŜŘƛǘ ƻǊ ǾƛŜǿ ƳƻŘŜ ǿƛǘƘ Ŝǉǳŀƭ ǎǳŎŎŜǎǎΦ ¢ƘŜ ǾƛŜǿ ƳƻŘŜ Ƙŀǎ ōŜŜƴ 
optimized to print the report in an efficient and neat format. Printing pages such as data tables in edit mode will 
not yield satisfactory results. 

 
Navigating, Saving, Updating, and Submitting Reports 

¶ ! ά.ŀŎƪέ ōǳǘǘƻƴ ƛǎ ǇǊƻǾƛŘŜŘ ƻƴ ŜŀŎƘ ǇŀƎŜΦ ¢Ƙƛǎ ōǳǘǘƻƴ ǿƛƭƭ ǘŀƪŜ ȅƻǳ ōŀŎƪ ƻƴŜ ƭŜǾŜƭ ŎƭƻǎŜǊ ǘƻ ǘƘŜ Ƴŀƛƴ ǎƛǘŜ ǇŀƎŜ 
each time it is clicked. Using the Back button is preferred to using the back arrow on your browser if you have 
made changes to a screen or data table. This will ensure that your new data or selections are properly 
preserved. 

¶ Many data entry fields in the new application contain logic that will not allow implausible to incorrect data types 
to be entered. An error message will show if data of the incorrect format or data outside acceptable limits is 
ŜƴǘŜǊŜŘ ŀƴŘ ǘƘŜ ά{ŀǾŜέ ōǳǘǘƻƴ ƛǎ ŎƭƛŎƪŜŘΦ ¢ƘŜ ƻŦŦŜƴŘƛƴƎ Řŀǘŀ ŦƛŜƭŘόs) will be highlighted in red for easy location. 
It was possible to enter identical samples in some locations of the Tier 2 software. These data were uploaded to 
the new application; it may be necessary to rename a small number of data points in order for them to work in 
the new application. This might be as simple as adding a dash or slash or number to the second of a pair of 
άƛŘŜƴǘƛŎŀƭέ ǎŀƳǇƭŜǎΦ 

¶ 5ŀǘŀ ŜƴǘǊȅ ǎŎǊŜŜƴǎ ƘŀǾŜ ά{ŀǾŜέ ōǳǘǘƻƴǎ ƭƻŎŀǘŜŘ ōŜƭƻǿ ǘƘŜ Řŀǘŀ ǘŀōƭŜǎ ǘƘŀǘ Ƴǳǎǘ ōŜ ŎƭƛŎƪŜŘ ƛƴ ƻǊŘŜǊ ŦƻǊ ŀƴȅ Řŀǘŀ 
entered to remain in the table after leaving the screen. A small message box will appear in the upper right hand 
ŎƻǊƴŜǊ ƻŦ ǘƘŜ ǎŎǊŜŜƴ ƴƻǘƛƴƎ ǘƘŀǘ ǘƘŜ ǎŀǾŜ ǿŀǎ ǎǳŎŎŜǎǎŦǳƭΦ ¢ƘŜ ά{ŀǾŜέ ōǳǘǘƻƴ ǿƛƭƭ ƴƻǘ ǎŀǾŜ Řŀǘŀ ƛŦ ƛǘ ƛǎ ŎƭƛŎƪŜŘ after 
a session has been timed out. Note: Logged in sessions will expire or be άǘƛƳŜŘ ƻǳǘέ ŀŦǘŜǊ мр ƳƛƴǳǘŜǎ ƻŦ 
inactivity. 

¶ Screens where selections are made (such as monitoring well selection or borehole zoning selection) will 
automatically preserve the selections made when exiting the ǎŎǊŜŜƴΦ bƻ ά{ŀǾŜέ ōǳǘǘƻƴ ƛǎ ǇǊƻǾƛŘŜŘ ƻǊ ǊŜǉǳƛǊŜŘ 
on these screens. 

¶ If you attempt to save or submit a report and all required data has not been supplied, or all necessary selections 
have not been made, an error message in the upper right hand corner will notify you that the report or field is 
not complete and offer instructions on how to rectify the situation. 

¶ The main report page has two blue buttons at the top: 
o Update: This button will update all site parameters and equation results with the most recently entered data 

and selections. It is recommended that a user clicks the Update button before exiting the application to 
make sure that all work is saved and up to date. 

o Submit: The Submit button will only be available to CGPs and is the final step in the process of completing a 
report in the RBCA application. After all data is entered and you are satisfied with the results, click the 
Submit button to complete the online report process. This will automatically send an email to the DNR PM 
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alerting them that a RBCA application report has been submitted for the site. This action is a signal that the 
report is finished and no more work will be completed in the RBCA application before DNR review. 

 
Other Changes and General Information on the Transition from Software to the RBCA Application 

¶ As part of the transition in April 2017, every effort was made to upload as much information from the most 
recent software file of each active high and low risk LUST site into the database of the application. Despite this, 
we encourage the user to review site information in the application and inform the DNR PM if there are 
important items missing or that require a change. 

¶ The most recent Tier 2 and SMR software file for each active site was uploaded to the application. This was done 
by an uploader program written by DNR Application Development. The Tier 2 was ŀǳǘƻƳŀǘƛŎŀƭƭȅ άapprovedέ to 
allow for an editable SMR to be created ŀƴŘ ǳǇƭƻŀŘŜŘ ƛƴ άǎŀǾŜŘέ ǎǘŀǘǳǎ.  

¶ Before completing pathway evaluation or other operations in the application, it was recommended to enter and 
άSaveέ ƎǊƻǳƴŘǿŀǘŜǊΣ ǎƻƛƭ όŦƻǊ ǊŜǾΦ ¢ƛŜǊ нύΣ ŀƴŘ ǎƻƛƭ Ǝŀǎ ŘŀǘŀΦ 5ŀǘŀ ŀƴŀƭȅǎƛǎ ŦǳƴŎǘƛƻƴǎ Ƴŀȅ ƻǇŜǊŀǘŜ ƳƻǊŜ ŀŎŎǳǊŀǘŜƭȅ 
if data has been saved after import. This was recommended only on the first use of the application for each LUST 
site. Once done it will not need to be done again. 

¶ ¢ƘŜ ά¦ǎŜ ƛƴ aƻŘŜƭέ ŎƘŜŎƪ ōƻȄ ǊŜǇƭŀŎŜd ǘƘŜ ά5ŀǘŀ !ŘƧǳǎǘƳŜƴǘέ ŦŜŀǘǳǊŜ ƛƴ ǘƘŜ ǎƻŦǘǿŀǊŜ ǘƘŀǘ ǿŀǎ ǎŜǇŀǊŀǘŜ ŦǊƻƳ 
the data entry table. Sample data that was uploaded in bulk was used to pre-select or un-sŜƭŜŎǘ ǘƘŜ ά¦ǎŜ ƛƴ 
aƻŘŜƭέ ōƻȄΦ LŦ ȅƻǳ ŜƴŎƻǳƴǘŜǊ ǾŀǊƛŀǘƛƻƴǎ ƛƴ ǘƘŜ ƳƻŘŜƭ ǘƘŀǘ ŀǊŜ ǳƴŜȄǇŜŎǘŜŘ in a subsequent revised Tier 2, it is 
ǎǳƎƎŜǎǘŜŘ ǘƻ ŎƻƳǇŀǊŜ ǘƘŜ ά¦ǎŜ ƛƴ aƻŘŜƭέ ōƻȄŜǎ ǿƛǘƘ ǘƘŜ Řŀǘŀ ŀŘƧǳǎǘƳŜƴǘ ǎŎǊŜŜƴ ƛƴ ǘƘŜ ǎƻŦǘǿŀǊŜ ŦƛƭŜ ǘƻ ƳŀƪŜ 
sure they match. 

¶ When completing the first revised Tier 2 in the application, compare input data (e.g., hydrogeology data, source 
width, length data) uploaded to the application from the software file. Some parameters have fewer decimal 
places allowable in the new application. If you obtain site specific target levels (SSTLs) or simulated 
concentrations that are greater than 1% different from previous values using the same groundwater data, it is a 
good idea to ensure that hydrogeology and source width/length data match. 

¶ All receptor data contained in historical software files was uploaded to the new application with the 
exception of water line data. This was because the water line data in the application is now separated into four 
types with varied target levels necessitating re-entry. 
o Water Line A: PVC or iron water mains with non-petroleum resistant gaskets 
o Water Line B: PVC or iron water service lines with non-petroleum resistant gaskets 
o Water Line C: PE/PB/AC/plastic water mains and service lines 
o Water Line D: Petroleum resistant water mains and service lines (non- receptors) 

¶ It is no longer possible to plot source width and length for chemicals having less than three data points in the 
application. This should produce fewer extraneously large plumes and corresponding Sw/W values that do not 
represent reality. 

¶ Naphthalene was removed as a chemical of concern throughout the application. 

¶ Methyl-tertiary butyl ether (MtBE) was added to the groundwater data table providing a convenient place to 
store MtBE data rather than submitting separate Excel files. Individual sites retain their formerly agreed upon 
MtBE reporting requirements and historical MtBE excel files have been maintained . 

¶ Waste Oil (TEH-WO) was removed from the chemicals of concern for soil samples since no target levels have 
been published. Waste Oil is still included in the soil data table for informative purposes. 

¶ Many of the monitoring well and borehole parameters (such as zoning designation and risk) that were toggled or 
entered in the software are now small dropdown menus in the application. You may either use the mouse to 
select a well and the appropriate designation, or for quicker data entry, use the Tab and arrow keys. 

¶ When completing a revision of the Tier 2 model (or when adding new data after completing a pathway 
evaluation) in the application and adding new groundwater, soil, or soil gas data, it is necessary to reopen the 
appropriate preliminary receptor evaluation requirements and the pertinent pathway evaluation(s). Data that 
will later be used to calculate entries in the monitoring plan is generated in these areas and if they are not 
reopened prior to generating a monitoring plan, it is possible for receptors that should either drop off or be 
added to the monitoring plan to not display on the plan. This was also a requirement for the RBCA software. 

¶ ¢ƘŜ ŀŎǊƻƴȅƳ άt²[έ ŦƻǊƳŜǊƭȅ ǎǘƻƻŘ ŦƻǊ plastic water line; it now denotes a potential water line. 

¶ Drinking water or non-drinking water well data that are not to be used for RBCA purposes (SSTLs, contouring, 
risk analysis) should not be entered into the application groundwater sample data table (even if they are going 
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ǘƻ ōŜ άƛƎƴƻǊŜŘέύΦ ¢ƘŜ ŀǇǇƭƛŎŀǘƛƻƴ Ƙŀǎ ŀ ǎǇŜŎƛŀƭ ŀǊŜŀ ŦƻǊ ŜƴǘŜǊƛƴƎ ƴƻƴ-RBCA water samples collected from 
locations such as taps, faucets, water lines, hydrants, wells, and surface waters. Please use this new table to 
avoid clutter in the sample data table. 

¶ The Tier 2 Cover Page is now a fillable pdf available on the DNR UST website (form 542-0723) rather than being 
printed from the application. 

¶ In the software, it was possible at any time during the life of a LUST site to modify the Tier 2 portion of the 
software after a Tier 2 Report had been completed and accepted (i.e. during SMR or Tier 3 monitoring). Due to 
the database structure of the new application, it is ƴƻ ƭƻƴƎŜǊ ōŜ ǇƻǎǎƛōƭŜ ǘƻ ƳƻŘƛŦȅ ǘƘŜ ¢ƛŜǊ н ƳƻŘǳƭŜ άƻƴ ǘƘŜ 
flyΦέ A revised Tier 2 report is necessary if large-scale changes (things that cannot be changed in the SMR) are 
desired. It will be important to make certain all Tier 2 parameters are set appropriately before submitting the 
online report. 

¶ !ƭƭ Řŀǘŀ ǘŀōƭŜǎ ǘƘŀǘ ƘŀǾŜ ōƭǳŜ ŎƻƭǳƳƴ ƘŜŀŘŜǊǎ ŀǊŜ ǎƻǊǘŀōƭŜΦ CƻǊ ŜȄŀƳǇƭŜΣ ǘƘŜ ŎƻƭǳƳƴ ƭŀōŜƭ ά. όҡƎκ[ύέ ƛƴ ǘƘŜ 
Groundwater Data Table for benzene concentration is blue, and sortable. The table will initially be sorted 
alphanumerically by well label. Clicking once on the Benzene column label will sort the column from lowest to 
highest and the selection is expanded so that all rows are sorted as units. Clicking the Benzene label a second 
time will result in the column being resorted highest to lowest. Refreshing the screen (Ctrl + F5, or the refresh 
icon on your browser) will resort the table in original order. 

 
1.1 The Origins of Iowa RBCA 
The Risk-Based Correction Action (RBCA) process for IowaΩs Leaking Underground Storage Tanks (LUSTs) was mandated 
by the Iowa legislature through Iowa House File 508, signed into law by the governor on May 25, 1995. This legislation 
called for a tiered assessment approach consistent with the άStandard Guide for Risk-Based Corrective Action Applied at 
Petroleum Release SitesΦέ This is an emergency standard, ES38-94, published by the American Society of Testing and 
Materials (ASTM) in 1994. The final ASTM standard was published as E 1739-95. 
 
The legislation said, in essence, that RBCA would be applied to LUST sites in Iowa. The legislation required the formation 
of a Technical Advisory Committee (TAC) fill in the details. The legislation required the TAC be made up of 
representatives from the: Iowa Environmental Council, Petroleum Marketers of Iowa, Iowa League of Cities, Iowa 
Groundwater Association, Iowa Petroleum Council, Consulting Engineers of Iowa, Iowa Association of Business and 
Industry and the Administrator of the Iowa Comprehensive Petroleum Underground Storage Tank Fund Board. The DNR 
was instructed to work jointly with the TAC to prepare draft rules for presentation to the Environmental Protection 
Commission. The RCBA program and rules were primarily developed by the TAC, with input from the DNR. The TAC 
began meeting in June 1995 and met on a regular basis for over a year. The RBCA rules developed by the TAC, and put 
into rule form by the DNR, became effective in January 1997. The TAC made final decisions by majority vote. NOTE: DNR 
was not a voting member of the committee. The TAC ceased to exist, as required by House File 508, when the 
Environmental Protection Commission adopted the final rules. 
 
1.2 Overview of the Iowa DNR RBCA Program 
RBCA considers the potential for chemical exposure by pathways from a source to a receptor, using a Tiered approach. 
Tier 1 assumes a receptor could be exposed to a chemical-of-concern at the source location and has more stringent 
target levels based on the risk of exposure at the source. Tier 2 assumes exposure to a chemical-of-concern might occur 
at some distance from the source and allows for site-specific target levels (SSTLs) based on this distance. A Tier 3 
approach may be used in instances where it is believed an alternative approach may better reflect site conditions. For 
more information on the tiered RBCA approach, please refer to Iowa Administrative Code Chapter 135 and the 
respective Tier 1 and 2 Guidance Documents. 
 

2. OVERVIEW OF THE TIER 2 RBCA METHODOLOGY 
The Tier 2 RBCA recognizes exposure to chemicals occurs through pathways. Chapter 135 defines a άPathwayέ as a 
άtransport mechanism by which chemicals of concern may reach a receptor(s) or the location(s) of a potential receptor.έ 
A άReceptorέ refers to άenclosed spaces, conduits, protected groundwater sources, drinking and non-drinking water 
wells, surface water bodies, and public water systems which when impacted by chemicals of concern may result in 
exposure to humans and aquatic life, explosive conditions or other adverse effects on health, safety and the 
environment as specified in these rules.έ A receptor may be an άactualέ receptor, one presently in existence, or could be 

https://www.iowadnr.gov/media/5407/download?inline
https://www.legis.iowa.gov/legislation/BillBook?ga=76&ba=HF508
https://www.legis.iowa.gov/docs/iac/chapter/567.135.pdf
https://www.iowadnr.gov/environmental-protection/land-quality/underground-storage-tanks/leaking-underground-tanks/environmental-covenant


6 

άpotentialΣέ or not in existence at the time of assessment, but which could reasonably be expected in the future. 
Whether a pathway is άcompleteέ or άincompleteέ is determined by the source of contamination and the mechanisms of 
chemical migration. Complete pathways must be evaluated. Incomplete pathways do not require evaluation. The DNR 
generally classifies pathways into seven categories: 

1. Groundwater Ingestion 
2. Soil Leaching to Groundwater 
3. Groundwater Vapor to Enclosed Space 
4. Soil Vapor to Enclosed Space 
5. Groundwater to Water line 
6. Soil to Water line 
7. Surface Water 

 
In the Tier 2 application the pathways are grouped by media type: groundwater pathways, soil leaching pathways, and 
soil pathways. 
 
Groundwater Pathways 
The source of contamination for the groundwater pathways is existing groundwater contamination. The mechanism for 
chemical migration is groundwater transport. The risk-based target levels at the receptors (points of exposure) are 
groundwater concentrations. 
 
The groundwater concentrations at a receptor, under existing conditions, are estimated by: 1) interpolation using 
measured concentrations and 2) simulation (modeling) of chemical transport in the groundwater. The groundwater 
simulation model assumes steady-state and uses site-specific data (source location, source concentration, source width 
and length, hydraulic conductivity, gradient, plume migration direction, and plume spread or range). The groundwater 
transport model is used to estimate the maximum groundwater concentrations that may occur in the future at a 
receptor, given the known conditions at the site. It is difficult to predict or forecast, with any level of confidence, the 
future evolution of a groundwater plume. Current plume measurements may not reflect the ultimate extent or 
magnitude. Yet, a no action required classification may be granted for a site based on modeling, without actual 
measurements to confirm the ultimate extent and magnitude of groundwater contamination (i.e., without actually 
measuring the groundwater concentration at a receptor ten years from now). Hence, one of the criteria for groundwater 
transport modeling at Tier 2 is to be reasonably confident actual groundwater concentrations at a receptor are not likely 
to exceed the target levels at any time in the future. That is, we would rather overestimate the maximum concentration 
that might occur at a receptor in the future, than underestimate. 
 
If the simulated or measured concentrations at a receptor exceed the target levels, the groundwater model is then used 
to estimate the groundwater concentrations required to meet the target levels, and presumably protect the receptor. 
The groundwater concentrations required (according to the modeling) to meet the target levels at the receptor are 
called άsite-specific target levels,έ or SSTLs. These are site-specific, receptor-specific, and chemical-specific. If 
groundwater concentrations do not exceed the groundwater SSTLs, we are reasonably confident (according to the 
modeling) that groundwater concentrations at the receptor (now or in the future) will not exceed the target levels. 
 
Soil Leaching Pathway 
Existing soil contamination is the source for the soil leaching pathway. The mechanism of chemical migration is soil 
contamination leaching to the groundwater table, followed by groundwater transport. The risk-based target levels at the 
receptors (points of exposure) are groundwater concentrations. 
 
Simulation modeling is used to estimate the future groundwater contamination that may result from current soil 
contamination. If a simulated groundwater concentration at a receptor exceeds a target level, the models are used to 
estimate the soil concentration required to be reasonably confident the groundwater target level at the receptor is not 
exceeded, now or in the future. The resulting soil concentration is called a soil source (or soil leaching) SSTL (site-specific 
target level). This SSTL is pathway-specific, chemical-specific, and receptor-specific. If a soil concentration does not 
exceed a soil leaching SSTL, we are reasonably confident the future groundwater concentration at a receptor (resulting 
from soil contamination) will not exceed the groundwater target level. 
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Here again, it is difficult to predict/forecast, with a reasonable level of confidence, groundwater concentrations that may 
occur in the future from current soil contamination. Current measurements may not reflect the ultimate extent or 
magnitude of the plume, or current groundwater concentrations may actually be below method detection levels, or 
άnon-detectΦέ Yet, a no action required classification may be granted for a site based on modeling without, in many 
cases, confirming by actual measurements the ultimate extent and magnitude of groundwater contamination (i.e., 
without actually measuring the groundwater concentration at a receptor ten years from now). Hence, one of the criteria 
for the modeling of soil leaching at Tier 2 is to be reasonably confident actual future groundwater concentrations, 
resulting from current soil contamination, will not exceed a target level at a receptor. Again, we would rather 
overestimate the maximum potential concentration at a receptor in the future, than underestimate. 
 
Soil Pathways 
Soil Vapor to Enclosed Space Pathway 
Existing soil contamination is the source of contamination for the soil vapor to enclosed space pathway. Migration of 
contaminated air/vapor in the vadose (unsaturated) zone is the transport mechanism of concern. The risk-based target 
levels are soil concentrations. The route of exposure is inhalation of vapors by humans in enclosed spaces. However, the 
TAC did not develop or select a model for vadose zone vapor transport. The modeling for this pathway does not include 
lateral (or horizontal) chemical vapor transport in the vadose zone. Hence, this pathway does not compute a soil SSTL, in 
the usual sense. That is, this pathway does not compute soil SSTLs for the soil concentrations that are simulated to meet 
the inhalation target levels at an enclosed space receptor, after accounting for lateral vapor transport in the vadose 
zone. 
 
Vertical vapor transport modeling was used to convert the risk-based inhalation target level in an enclosed space to a 
soil concentration or soil target level for the soil immediately below or adjacent to an enclosed space (i.e., basement). 
These soil SSTLs are for the soil directly beneath or adjacent to an enclosed space. If soil concentrations beneath or in 
the immediate vicinity of an enclosed space do not exceed the soil SSTLs, we are reasonably confident (based on the 
modeling and assumptions) the concentrations in the air inhaled by a human in the enclosed space will not exceed the 
risk-based inhalation target levels. The TAC decided the soil target levels for the pathway would be the soil SSTLs for soil 
immediately adjacent to an enclosed space. 
 
Soil to Water Line Pathway 
Existing soil contamination is the source for the soil to water line pathway. The receptor is a water line. Target levels 
have been set for groundwater in contact with different types of water lines. See Tier 1 guidance. The soil leaching 
model was used to estimate the soil concentrations that would result in the groundwater target levels. These soil 
concentrations are the soil target levels for water lines. The objective is to not exceed the soil target levels in the vicinity 
of a water line. 
 
Pathways and Media Type 
The following table shows the media for receptor target levels and for corrective action. For example, for groundwater 
pathways, the target levels at the receptors are groundwater concentrations and the media for corrective action, if 
needed, is groundwater. For soil leaching, target levels at the receptors are groundwater concentrations, and the media 
for corrective action is soil. 
 

Pathway Receptor Target Level Media Corrective Action Media 

Groundwater Groundwater Groundwater 

Soil Leaching Groundwater Soil 

Soil Soil Soil 

 
2.1 An Overview of Receptor Types and Notation 
A number of different receptor types are defined for Iowa RBCA. Their names and shorthand notations (as used in the 
application), grouped by route of exposure, are: 
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Groundwater Ingestion Receptors (Groundwater Ingestion and Soil Leaching to Groundwater Ingestion Pathways)  
Actual 

DWW: Drinking Water Well  
NDWW: Non-Drinking Water Well 

Potential 
PGWS: Protected Groundwater Source 

 
Vapor Receptors (Groundwater Vapor to Enclosed Space, Soil Vapor to Enclosed Space, and Soil Leaching to 
Groundwater Vapor to Enclosed Space Pathways) 

Actual 
ACSR: Actual Confined Space Residential  
ACSNR: Actual Confined Space Nonresidential  
ASSR: Actual Sanitary Sewer Residential  
ASSNR: Actual Sanitary Sewer Nonresidential 

Potential 
PCSR: Potential Confined Space Residential  
PCSNR: Potential Confined Space Nonresidential  
PSSR: Potential Sanitary Sewer Residential  
PSSNR: Potential Sanitary Sewer Nonresidential 

 
Water lines Receptors (Groundwater to Water line, Soil to Water line, and Soil Leaching to Groundwater to Water line 
Pathways) 

Actual 
WL: Water line  
PWL: Potential Water line 

 
Surface Water Body (SWB) Receptors (Groundwater to Surface Water Body, Soil Leaching to Surface Water Body)  

Actual 
 

Surface Water Criteria for Designated Use Streams (µg/l) 

Designated Uses 
for Surface 

Water 
Classification 

B* 
(CW1) 

B* 
(CW2) 

B* 
(WW-1) 

B* 
(WW-2) 

B* 
(WW-3) 

B* 
(LW) 

C** 
State 

Owned 
Lakes 

Aquatic Life 
Drinking 
Water 

 
Cold Water Warm Water 

Lakes & 
Wetlands 

Benzene 290 290 290 290 290 290 5 2 

Ethylbenzene 3,700 3,700 3,700 3,700 3,700 3,700 700 2 

Toluene 1,000 1,000 1,000 1,000 1,000 1,000 1,000 2 

Xylenes 73,000 73,000 73,000 73,000 73,000 73,000 10,000 5 

TEH-Diesel 75,000 75,000 75,000 75,000 75,000 75,000 1,200 500 

TEH-Waste Oil 40,000 40,000 40,000 40,000 40,000 40,000 400 400 

*Use Tier 1 levels for Surface Water 
**Use Tier 1 levels for Groundwater Ingestion Actual 

 
B(CW1): Cold Water Aquatic Life Type 1 
B(CW2): Cold Water Aquatic Life Type 2 
B(WW-1): Warm Water Type 1 
B(WW-2): Warm Water Type 2 
B(WW-3): Warm Water Type 3 
B(LW): Lakes and Wetlands 
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C: Drinking Water 
State Owned Lakes 
 
2.2 Receptor Types 
Groundwater Ingestion Receptors (Groundwater Ingestion and Soil Leaching to Groundwater Ingestion Pathways) 
The concern is with ingestion (drinking) of contaminated groundwater. 
 
Drinking Water Well (DWW): 
An actual receptor. An existing groundwater well that supplies drinking water. This includes wells supplying water used 
primarily for the final production of food or medicine for human consumption in facilities routinely characterized with 
the Standard Industrial Codes (SIC) group 283 for drugs and 20 for foods, or North American Industry Classification 
System (NAICS) Codes of 3254 for drugs and 311 for food (Chapter 567-135.2(455B)). 
 
Non-Drinking Water Well (NDWW): 
An actual receptor. An existing groundwater well supplying water that is not defined as a drinking water well, including 
an abandoned groundwater well not properly plugged in accordance with department rules in 567 Chapters 39 and 49. 
 
Groundwater wells that are not defined as drinking water or non-drinking water wells include groundwater monitoring 
wells and extraction wells for remediation systems, and wells used in a closed loop water system (i.e., a heat pump). 
However, if the well serves a consumptive use, such as evaporative cooling (e.g., a production well), it must be 
considered a non-drinking water well. 
 
The risk-based target levels must be met at the water well receptor. The groundwater target levels at drinking and non- 
drinking water wells are shown in the Iowa Tier 1 Look Up Table. The levels applicable to drinking water wells (DWWs) 
are under the Groundwater Ingestion Exposure Pathway, Actual Receptor. The levels applicable to non-drinking water 
wells (NDWWs) are under the Groundwater Ingestion Exposure Pathway, Potential Receptor. These target levels apply 
at all Tiers (Tier 1, Tier 2, and Tier 3). 
 
Protected Groundwater Source (PGWS): 
A potential receptor. Our concern is with the potential for ingestion of contaminated groundwater that is not currently 
used as a drinking water source. 
 
A Protected Groundwater Source is defined in Subrule 567τ135.2, as άa saturated bed, formation, or group of 
formations which has a hydraulic conductivity of at least 0.44 meters per day (m/d) and a total dissolved solids of less 
than 2,500 milligrams per liter (mg/L) or a bedrock aquifer with total dissolved solids of less than 2,500 milligrams per 
liter (mg/L) if bedrock is encountered before groundwater.έ 
 
The protected groundwater source receptor exists when the first encountered groundwater meets the definition of a 
protected groundwater source. If bedrock is encountered before groundwater, a protected groundwater source is 
assumed, regardless of the hydraulic conductivity measurements (i.e., even if the hydraulic conductivity is measured as 
less than 0.44 m/d). 
 
The groundwater target levels for a protected groundwater source are shown in the Iowa Tier 1 Look Up Table. The 
levels applicable to a protected groundwater source are under the Groundwater Ingestion Exposure Pathway, Potential 
Receptor. 
 
Vapor Receptors (Groundwater Vapor to Enclosed Space, Soil Vapor to Enclosed Space, and Soil Leaching to 
Groundwater Vapor to Enclosed Space Pathways) 
Also called άVapor to Enclosed Spaceέ receptors. See 567-135.10(6), 156-135.10(7) (Tier 2 Guidance, Chapter 3). 
 
The route of exposure for vapor receptors is the inhalation (breathing) of contaminated air by humans in an enclosed 
space. (However, vapors can also create explosive hazards for their receptors.) The risk-based inhalation target levels are 
limitations on the concentration of a chemical inhaled by a human. Vertical vapor transport models are used to compute 

https://www.iowadnr.gov/media/3103/download?inline
https://www.iowadnr.gov/media/3105/download?inline
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the soil and groundwater concentrations beneath the receptor that will meet the inhalation target levels. These soil and 
groundwater concentrations are the target levels for the vapor receptors and apply to the soil and groundwater directly 
beneath and immediately adjacent to the receptor. 
 
The vapor receptors also have vapor target levels. These target levels are the vapor concentrations immediately beneath 
or adjacent to an enclosed space that would result in indoor air concentrations that meet the inhalation target levels 
(according to the modeling). The vapor target levels are: 
 

Chemical Target Level (µg/m3) 

Benzene 600,000 

Toluene 9,250,000 

 
The target levels are the same for all vapor receptor types and chemicals. Vapor (soil gas) sampling is optional as part of 
the Tier 2.  
 
Vapor receptors are divided into two major categories: confined space receptors and sanitary sewer receptors. 
 
Confined Space Receptors (Actual and Potential) 
At Tier 2 a confined space is a basement in a building occupied by humans. Buildings constructed with a concrete slab 
on-grade, or buildings constructed without a concrete slab, but with a crawl space, are not considered confined spaces. 
 
Actual Confined Space Residential (ACSR) and Actual Confined Space Nonresidential (ACSNR): These are existing 

confined space receptors (basements in an existing building occupied by humans). The pattern of occupancy is used 
to determine if the receptor is residential or nonresidential. A residence or home that could be occupied by the 
same person on a 24-hour basis would be considered residential. For example, a nursing home, daycare, or schools 
would be considered residential, even if the property is zoned nonresidential. An office building or factory that is not 
continuously-occupied by the same person on a 24-hour basis would be considered nonresidential. 

 
Potential Confined Space Residential (PCSR) and Potential Confined Space Nonresidential (PCSNR): Potential confined 

space receptors are confined spaces that do not presently exist, but could exist in the future. Roads and public 
rights-of-way are not considered potential confined space receptors. Current zoning is used to determine whether a 
potential confined space receptor is residential or nonresidential. An area without zoning is assumed to be 
residential. 

 
Sanitary Sewer Receptors (Actual and Potential) 
Chapter 135 and the Tier 2 Guidance state, άǎŀƴƛǘŀǊȅ ǎŜǿŜǊǎ ŀǊŜ ŎƻƴǎƛŘŜǊŜŘ ŎƻƴŦƛƴŜŘ ǎǇŀŎŜ ǊŜŎŜǇǘƻǊǎΧΦέ However, in 
the Tier 2 application a άconfined spaceέ refers only to a basement in a building occupied by humans. Sanitary sewers 
and confined spaces are treated as separate receptor types. 
 
The route of exposure for a sanitary sewer receptor is inhalation of contaminated air. The concern is with sanitary 
sewers or their utility envelopes creating an inhalation hazard by acting as a route for vapors to migrate into a building 
occupied by humans. Vapors can also create an explosion hazard. However, because of the uncertainties with 
attempting to model vapor migration along or through a sanitary sewer or its envelope, the sanitary sewer itself is used 
as a surrogate receptor. That is, the sanitary sewer is treated as a receptor, and the groundwater target levels or soil 
concentrations apply to the groundwater beneath the sanitary sewer and the soil in the vicinity of the sanitary sewer. 
The objective is to limit the groundwater and soil concentrations adjacent to the sanitary sewer, in order to meet 
inhalation target levels in the building to which the sanitary sewer is connected. 
 
Actual Sanitary Residential (ASSR) and Actual Sanitary Sewer Nonresidential (ASSNR): An actual sanitary sewer is an 

existing sanitary sewer connected to an existing building. The zoning (residential or nonresidential) is based on the 
zoning (or occupancy) of the building the sanitary sewer connects to, not the zoning where the sanitary sewer is 
located. 
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Potential Sanitary Sewer Residential (PSSR) and Potential Sanitary Sewer Nonresidential (PSSNR): Potential sanitary 

sewers are locations where sanitary sewers do not presently exist, but could exist in the future. A public right-of-way 
is a possible location for a potential sanitary sewer. For potential sanitary sewers, the zoning of a public right-of-way 
is assumed to be the same as the zoning of the property directly adjacent to the right-of-way. An area without 
zoning is assumed to be residential exposure. 

 
Water Line (WL) Receptors 
The water line receptor is often incorrectly overlooked in Tier 2 SCRs. You should review the Tier 2 Guidance carefully 
with regard to water line receptors. The concern is the water inside the line becoming contaminated by external contact 
with contaminated soil or groundwater and diffusion of contamination into the water line. As a surrogate for someone 
drinking contaminated water from a water line, the water line itself is treated as a receptor. There are actual (existing) 
and potential water line receptors. 
 
It should be assumed every property has a water service line unless the property is undeveloped or has no water usage. 
Water service lines can connect from the property to the main or to a water well providing water. If the construction 
material of a water service line or main is unknown then the water line should be considered a receptor and the most 
restrictive target levels should be used.  
 
Surface Water Body Receptors 
The concern with contamination of surface water bodies is from infiltration of contaminated groundwater. Surface 
water bodies are actual receptors. There are no potential surface water body receptors. There are two categories of 
receptor types: designated use and general use. See the Tier 2 Guidance, Chapter 3. 
 
Designated use segments are assigned or declared by the state, and have specific water target levels. General use 
segments do not have specific water target levels. However, both designated use and general use have a visual 
inspection requirement. If a general use segment fails visual inspection, then specific water target levels are applied. 
 
2.3 Receptor Target Levels by Media 
Each receptor type has groundwater and/or soil, risk-based target levels. The target levels apply at or near the receptor. 
In some cases, the target levels are based on direct exposure (groundwater target levels at drinking water wells). In 
other cases, the target levels are developed using vertical transport modeling (for a confined space, the concern is 
inhalation in an enclosed space). Groundwater and soil target levels were developed using vertical vapor transport 
models to relate the vapor concentration at a personΩs nose in the enclosed space to the groundwater and soil 
concentrations beneath the enclosed space. 
 
  



12 

The following table shows the target level media for each receptor type: 
 

Target Levels by Media at the Receptor 

Receptor Type 
Route of 
Exposure 

Groundwater Target 
Levels at the Receptor 

Soil Target Levels 
at the Receptor 

Soil Gas 
Target Levels 

DWW Ingestion Yes No No 

NDWW Ingestion Yes No No 

PGWS Ingestion Yes No No 

WL Ingestion Yes Yes No 

PCSR Inhalation Yes Yes Yes 

ACSR Inhalation Yes Yes Yes 

PCSNR Inhalation Yes Yes Yes 

ACSNR Inhalation Yes Yes Yes 

PSSR Inhalation Yes Yes Yes 

ASSR Inhalation Yes Yes Yes 

PSSNR Inhalation Yes Yes Yes 

ASSNR Inhalation Yes Yes Yes 

SWB Ecological Yes No No 

 
2.4 Receptor Types and Pathways 
For each receptor type, the following table lists applicable pathways. An άXέ means the receptor type is applicable for 
the pathway. An άN/Aέ means the receptor type is not applicable for the pathway. 
 

Receptor Type 
Groundwater 

Source 
Soil 

Leaching 
Soil Vapor to 

Enclosed Space 
Soil to Water 

line 

Drinking Water Well-DWW X X N/A N/A 

Nondrinking Water Well-NDWW X X N/A N/A 

Protected Groundwater Source-PGWS X X N/A N/A 

Water line-WL X X N/A X 

Potential Confined Space Residential-PCSR X X X N/A 

Actual Confined Space Residential-ACSR X X X N/A 

Potential Confined Space Nonresidential- PCSNR X X X N/A 

Actual Confined Space Nonresidential- ACSNR X X X N/A 

Potential Sanitary Sewer Residential-PSSR X X X N/A 

Actual Sanitary Sewer Residential-ASSR X X X N/A 

Potential Sanitary Sewer Nonresidential- PSSNR X X X N/A 

Actual Sanitary Sewer Nonresidential- ASSNR X X X N/A 

Surface Water Body (All Types) X X N/A N/A 

 
 

3. APPLICATION OVERVIEW 
The following is an overview of the major sections of the Tier 2 portion of the application, listed in the typical order of 
completion. Each task is covered in more detail, later. 
 
a. Site Identification: 

Enter the information identifying the site. The LUST number for the site is shown on the tables and plots printed by 
the application. 
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b. Enter Data: 
In general, you should enter all groundwater sample data, soil sample data, and vapor sample data for the site. The 
application does data management and analysis. The application, for example, automatically determines the 
concentrations assigned to each sampling location, and the groundwater and soil sources. 

c. Data Adjustment: 
Indicate the groundwater or soil data should be ignored (if any) by the application. You will need to provide 
justification why data can be ignored. 

d. Hydrogeology: 
Enter the hydrogeologic data. The application does not contour groundwater elevations or provide head gradient 
estimates. You will need to do this outside the application. The application does provide contouring of groundwater 
and soil concentrations. 

e. Source Width and Length for Soil and Groundwater: 
The application provides tools for estimating Source Width and Length from the soil and groundwater data. 

f. Receptor Questions: 
A series of questions are presented to help identify the receptor types and chemicals you need to evaluate for your 
site. 

g. Receptor Type Evaluation Requirements (Preliminary Pathway Evaluation Requirements). 
This is an important step in the Tier 2 process. The results indicate the receptor types you must evaluate at Tier 2 
and the receptor types you do not need to evaluate. This information is pathway specific: 

¶ Groundwater Ingestion 

¶ Soil Leaching to Groundwater 

¶ Groundwater Vapor to Enclosed Space 

¶ Soil Vapor to Enclosed Space 

¶ Groundwater to Water line 

¶ Soil to Water line 

¶ Surface Water 
 
You need to complete tasks (a) through (f) before you produce the final receptor type evaluation requirements. 
 
h. Receptor Identification: 

You use receptor identification plumes generated by the application to identify the receptors present for each 
pathway. 

 
All receptors of a type are entered in the same table. A receptor is only entered once, regardless of the number of 
pathways for which it needs evaluation. On the other hand, for a receptor to be entered, it only needs to be identified 
by one of the receptor identification plumes (groundwater ingestion, soil leaching, groundwater vapor to enclosed 
space, soil vapor to enclosed space, groundwater to water line, soil to water line, surface water). 
 
In the application you do not and should not enter potential receptors at the soil or groundwater sources. The 
application will automatically assume and evaluate potential receptors at the soil and groundwater sources. 
 
i. Entering Receptors: 

Enter the receptors you have identified for your site. 
j. Pathway Evaluations: 

For organization, and because of procedural differences, the pathway evaluations are divided into three categories. 

¶ Groundwater Pathways (Groundwater Ingestion, Groundwater Vapor to Enclosed Space) 

¶ Soil Leaching to Groundwater 

¶ Soil Pathways (Soil Vapor to Enclosed Space and Soil to Water line) 
 
Monitoring well identification, Site-Specific Target Level (SSTL) Tables, Receptor Summaries, and Corrective Action Maps 
are produced under each pathway, as appropriate. 
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k. Groundwater Monitoring Plan: 
The application combines the results from the pathway evaluations for the groundwater pathways and soil leaching 
pathways into a Groundwater/Soil Leaching Monitoring Plan for your site. For the joint monitoring plan to be 
complete, you complete the pathway evaluations Groundwater and Soil Leaching prior to production of the final 
Groundwater/Soil Leaching Monitoring Plan. 

l. General Plume Contouring: 
The application provides tools for general contouring of the soil, vapor, and groundwater chemical concentration 
data. 

 
Bedrock 
Note that if bedrock is encountered before groundwater for your site, you may have a άBedrockέ site. A άBedrockέ site 
has unique procedures, and you are required to use the άBedrockέ software. If bedrock is encountered before 
groundwater you need to check the rules and guidance to determine if you should be performing a άBedrockέ analysis. 
In the Rules, bedrock assessment is covered in detail under 135.10(3), Bedrock Assessment. In the Tier 2 Guidance, 
bedrock assessment is discussed in detail in Chapter 4, Bedrock Assessment. If bedrock is encountered before 
groundwater and your site is not άexempt granularέ (see the Tier 2 Guidance for definitions), you should not be using 
the Tier 2/SMR application described in this manual. You must use the Tier 2 Bedrock software to evaluate a άgranularέ 
or άnongranularέ bedrock site. If your bedrock site does qualify as άexempt granularΣέ then you should be using the 
application described in this manual. The bedrock software can be downloaded from the UST webpage. 
 
Additional information is available on the UST webpage regarding the application. 
 

4. GETTING STARTED WITH TIER 2 APPLICIATION 
In May 2017, the Iowa DNR Underground Storage Tank Section transitioned from a traditional client-server type risk-
based corrective action (RBCA) software program to a web-based application. The web-ōŀǎŜŘ ŀǇǇƭƛŎŀǘƛƻƴ όάŀǇǇƭƛŎŀǘƛƻƴέύ 
performs ǘƘŜ ǎŀƳŜ ŦǳƴŎǘƛƻƴǎ ŀǎ ǘƘŜ ¢ƛŜǊ н ±ŜǊǎƛƻƴ оΦл ǎƻŦǘǿŀǊŜ όάǎƻŦǘǿŀǊŜέύ ƛƴ ŜǎǎŜƴǘƛŀƭƭȅ ǘƘŜ ǎŀƳŜ ǿŀȅǎΦ {ƛǘŜ ǎǇŜŎƛŦƛŎ 
target levels and risks determined remain the same.  
 
The items listed below are important points of interest for understanding and operating the RBCA application.  

¶ Google Chrome is the preferred web browser for the RBCA application. The application is stable and fully 
functional on all common browsers, though printing and some data entry fields may have optimal appearance 
in Chrome. The RBCA application is also usable on mobile devices running iOS, Android, or Windows Mobile. 

¶ The RBCA application is entirely hosted online and is subject to the same rules as other State of Iowa 
applications (such as Facility Explorer). This means that a logged-on session will expire after 15 minutes of 
inactivity. Please make sure that you use the Save and/or Update buttons to avoid losing unsaved data due to 
inactivity. 

¶ Records associated with the RBCA process have always been and will continue to be public record, available to 
all citizens. Once a RBCA application report has been submitted, the record will be visible to the public (whether 
or not it has been reviewed by a DNR Project Manager). 

 
Logging in 

¶ A valid Iowa Enterprise A&A user name and password is required in order to use the RBCA application in edit 
ƳƻŘŜΦ /ƭƛŎƪ ƻƴ ά/ǊŜŀǘŜ ŀƴ !ŎŎƻǳƴǘέ ŀǘ ǘƘŜ ǘƻǇ ƻŦ the RBCA application log in page to obtain an Iowa Enterprise 
A&A account if you do not already have one. This is the same account (and same user name and password) that 
is used for well searches in Facility Explorer. CGPs will already have an A&A account. If you are a new CGP or 
CGP assistant, you will need to contact the DNR UST Section to ensure that your information has been added 
to the list of RBCA users. 

 
 

https://www.iowadnr.gov/environmental-protection/land-quality/underground-storage-tanks/leaking-underground-tanks/environmental-covenant
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¶ The application is available to the general public (just like the Tanks Database), though various types of users will 
have different levels of access with different privileges. 
o CGPs and CGP assistants (CGPAs) are able to access all LUST sites assigned to any CGP working for the same 

company (as recorded in the Tanks Database). The CGP and CGPA have essentially the same rights. Both can 
begin a RBCA application-based report, edit an in-process report, download data, and save reports. Only 
CGPs have the ability to submit a report to DNR. Make sure that the CGP from your company is assigned to 
the site in the Tanks Database under GWP/Assessment. Contact DNR project manager for the change if 
necessary.  

 

 
o DNR project managers (PMs) have the same rights as CGPs with the exception of the added ability to accept 

and reject reports. 
o DNR employees who are not PMs such as Field Office staff can view RBCA application reports, view 

monitoring well selections, and download data, but cannot edit or approve/reject reports. 
o Administrators have all of the rights available to DNR PMs along with the abilities to delete reports and 
άǳƴƭƻŎƪέ w./! ŀǇǇƭƛŎŀǘƛƻƴ ǊŜǇƻǊǘǎ ǘƘŀǘ ƘŀǾŜ ōŜŜƴ ǎǳōƳƛǘǘŜŘΣ ōǳǘ ƴƻǘ ȅŜǘ ŀǇǇǊƻǾŜŘκǊŜƧŜŎǘŜŘΦ 

o The general public have view only rights to RBCA application reports and data once they have been 
submitted to DNR. 
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¶ After you are logged on, your name and privileges will be displayed in the lower right hand corner of the screen. 
 

 
 
Searching for a LUST Site and Selecting a Report 

¶ Once a user is logged in, they may search by LUST name, LUST number, UST registration number, address, city, 
county, field office, risk classification, or any combination of these. Search results will populate as a list below 
the search box with corresponding LUST numbers, names, risks, and cities. Select the site in which you are 
interested. 

¶ The site home screen will list information about the LUST site taken from the Tanks Database and have a list of 
RBCA application reports either completed or in progress for the site. Each row indicates an individual report 
(Tier 2, SMR, etc.). Each report will have a type, description, dates, status, CGP, and reclassification requests 
noted. 

 

 
 

¶ Software files for all pre-existing open LUST sites were uploaded. All existing closed LUST sites that received no 
action required classification by May 2017 were not included in the upload.  

¶ The far left column will list the actions available to the user for each report. 
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o View: The user can view the report, but not make any changes. 
o Edit: Allows edits or data additions to be made to all areas of the report. Will not be available after the 

report is submitted. 
o tƭŀȅΥ ! ƴŜǿ ŦŜŀǘǳǊŜ ŀǾŀƛƭŀōƭŜ ŀǘ ŀƭƭ ǘƛƳŜǎ ŀƭƭƻǿƛƴƎ ǘƘŜ ǳǎŜǊ ǘƻ άǘŜǎǘέ ǘƘŜ ŜŦŦŜŎǘǎ ƻŦ ŀƭǘŜǊƛƴƎ ŀƴȅ ǇŀǊŀƳŜǘŜǊ 

they wish without actually changing the original copy. For example, if you wanted to know what the result of 
adding a monitoring well in a particular spot might be on a plume, you could create a Play copy of the given 
report, add the well in the Play, and see how the plume is affected without the worry of compromising the 
original. The Play feature will create a virtual clone of the report for which is it activated at the time of the 
activation. Play copies can be saved for future reference or for use in negotiations but cannot be submitted. 
If you will not use a play copy in the future, we recommend deleting it to avoid clutter on the site page. 

o wŜǾƛǎŜΥ ! ¢ƛŜǊ н ǊŜǇƻǊǘ Ƴŀȅ ƴŜŜŘ ǘƻ ōŜ ǊŜǾƛǎŜŘ ŦƻǊ ŀ ǾŀǊƛŜǘȅ ƻŦ ǊŜŀǎƻƴǎΦ ¢ƘŜ άwŜǾƛǎŜέ ŦǳƴŎǘƛƻƴ ǿƛƭƭ ŎǊŜŀǘŜ ŀƴ 
exact copy of the most recent Tier 2 report in the system and will ask you what data (if any) you would like 
to import from the most recent SMR. 

o Delete: Only available to the Admin for submitted reports. Available to CGP, CGPA, and PM for play and 
saved reports. 

 
Handling Commingled LUST Sites Using the Online RBCA Application  
Often, commingled LUST sites were combined into a single software file for both properties when using the RBCA 
software program. This file was submitted for both sites and two identical copies of the printed report were made, one 
ŦƻǊ ŜŀŎƘ ǎƛǘŜΦ Lƴ ǘƘŜ άƻƭŘέ ǎƻŦǘǿŀǊŜΣ ŀ ŦƛƭŜ ŎƻǳƭŘ ōŜ ƴŀƳŜŘ ŀƴȅǘƘƛƴƎ ƛƴ ǘƘŜ ά{ƛǘŜ L5έ ŦƛŜƭŘ ŀƴŘ ŎƻǳƭŘ ǊŜŦƭŜŎǘ ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ 
data from two neighboring LUSTs.  
 
The new online RBCA application uses database-type architecturŜ ŀƴŘ ŘƻŜǎ ƴƻǘ ƘŀǾŜ άŦƛƭŜǎέ ƛƴ ǘƘŜ ƳŀƴƴŜǊ ǘƘŀǘ ǿƻǳƭŘ ōŜ 
produced by a program. This means that a single report (Tier 2 or SMR) cannot be attributed to multiple LUSTs 
automatically.  
 
When data was uploaded to the new RBCA application for LUSTs that were/are part of a commingled site, two copies of 
the most recent software file were made; one with each LUST number (assuming there were two sites involved). Going 
forward, an online submission must be made for each LUST associated with a commingled site. The amount of additional 
work associated should be minimal and limited to entering the new sample data two times since copies of the most 
recent Tier 2 and SMR already exist for each LUST.  
 
Please submit both a report in the RBCA application and a paper copy for each site of a commingled pair. Make note on 
ǘƘŜ ǇŀǇŜǊ ŎƻǇƛŜǎ ǘƘŀǘ ǘƘŜ ǎƛǘŜ ƛǎ ǇŀǊǘ ƻŦ ŀ ŎƻƳƳƛƴƎƭŜŘ ŀǎǎƻŎƛŀǘƛƻƴΦ !ŘŘƛǘƛƻƴŀƭƭȅΣ ǇƭŜŀǎŜ ǊŜŎƻǊŘ ƛƴ ǘƘŜ ά5ŜǎŎǊƛǇǘƛƻƴέ ŦƛŜƭŘ 
of the application report that the site is comingled. In accordance with previous policy, make justifications for site-
specific monitoring plan modifications if necessary (i.e. if the two sites will not be using the same set of wells). 
 
Order of Report Submission 
The report ordering is important. Each subsequent report (regardless of type) ǘŀƪŜǎ ŀ ǾƛǊǘǳŀƭ άǎƴŀǇǎƘƻǘέ ƻŦ ǘƘŜ ǇǊŜǾƛƻǳǎ 

report to use as a base upon which to build the new report. For example, if you are tasked with completing a revised T2 
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and SMR in a given year, you must complete the revised Tier 2 (RT2) before creating the new SMR. Any SMR created 

ōŜŦƻǊŜ ǘƘŜ ƴŜǿ w¢н ƛǎ ǎǳōƳƛǘǘŜŘ ǿƛƭƭ ƴƻǘ άǎŜŜέ ŎƘŀƴƎŜǎ ƳŀŘŜ ǘƻ ǘƘŜ ¢н ƳƻŘŜƭΣ ǎƛƴŎŜ the changes did not exist at the 

time when the SMR was created. If an extraneous report is created by accident, delete it before moving on. 

 

 
 
Navigating, Saving, Updating, and Submitting Reports 

¶ ! ά.ŀŎƪέ ōǳǘǘƻƴ ƛǎ ǇǊƻǾƛŘŜŘ ƻƴ ŜŀŎƘ ǇŀƎŜΦ ¢Ƙƛǎ ōǳǘǘƻƴ ǿƛƭƭ ǘŀƪŜ ȅƻǳ ōŀŎƪ ƻƴŜ ƭŜǾŜƭ ŎƭƻǎŜǊ ǘƻ ǘƘŜ Ƴŀƛƴ ǎƛǘŜ ǇŀƎŜ 
each time it is clicked. Using the Back button is preferred to using the back arrow on your browser if you have 
made changes to a screen or data table. This will ensure that your new data or selections are properly 
preserved. 

 

 
 

¶ Many data entry fields in the new application contain logic that will not allow implausible to incorrect data types 
to be entered. An error message will show if data of the incorrect format or data outside acceptable limits is 
ŜƴǘŜǊŜŘ ŀƴŘ ǘƘŜ ά{ŀǾŜέ ōǳǘǘƻƴ ƛǎ ŎƭƛŎƪŜŘΦ ¢ƘŜ ƻŦŦŜƴŘƛƴƎ Řŀǘŀ ŦƛŜƭŘόǎύ ǿƛƭƭ ōŜ ƘƛƎƘƭƛƎƘǘŜŘ ƛƴ ǊŜŘ ŦƻǊ Ŝŀǎȅ ƭƻŎŀǘƛƻƴΦ 
It was possible to enter identical samples in some locations of the Tier 2 software. These data were uploaded to 
the new application; it may be necessary to rename some data in order for them to work in the application. This 
might be as simple as adding a dash or slash or number to the second oŦ ŀ ǇŀƛǊ ƻŦ άƛŘŜƴǘƛŎŀƭέ ǎŀƳǇƭŜǎΦ 
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¶ 5ŀǘŀ ŜƴǘǊȅ ǎŎǊŜŜƴǎ ƘŀǾŜ ά{ŀǾŜέ ōǳǘǘƻƴǎ ƭƻŎŀǘŜŘ ōŜƭƻǿ and above the data tables that must be clicked in order 
for any data entered to remain in the table after leaving the screen. ¢ƘŜ ά{ŀǾŜέ ōǳǘǘƻƴ ǿƛƭƭ ƴƻǘ ǎŀǾŜ Řŀǘŀ ƛŦ it is 
clicked after a session has been timed out. Note: Logged in sessions will expire or be άǘƛƳŜŘ ƻǳǘέ ŀŦǘŜǊ мр 
minutes of inactivity. 

¶ If you attempt to save or submit a report and all required data has not been supplied, or all necessary selections 
have not been made, an error message in the upper left hand corner will notify you that the report or field is not 
complete and offer instructions on how to rectify the situation. 
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¶ The main report page has two blue buttons at the top: 

 
o Update: This button will update all site parameters and equation results with the most recently entered data 

and selections. It is recommended that a user clicks the Update button before exiting the application to 
make sure that all work is saved and up to date. 

o Submit: The Submit button will only be available to CGPs and is the final step in the process of completing a 
report in the RBCA application. After all data is entered and you are satisfied with the results, click the 
Submit button to complete the online report process. This will automatically send an email to the DNR PM 
alerting them that a RBCA application report has been submitted for the site. This action is a signal that the 
report is finished and no more work will be completed in the RBCA application before DNR review. 

 
Free Product Data 
! ōǳǘǘƻƴ ŜƴǘƛǘƭŜŘ άCǊŜŜ tǊƻŘǳŎǘ 5ŀǘŀέ ƛǎ ƭƻŎŀǘŜŘ ōŜƭƻǿ ǘƘŜ ǎƛǘŜ ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ ǘƘŜ ǊŜǇƻǊǘ ǎŜƭŜŎǘƛƻƴ ǎŎǊŜŜƴ ƻŦ ŜŀŎƘ ǎƛǘŜΦ  
The Free Product reporting feature has been deactivated. As of September 2022, free product recovery data can no 
longer be submitted in the application. Any existing data already entered in the application is now read only. Free 
Product Recovery Reports may be submitted electronically using DNR Form 542-1424. Electronic copies of the 
completed form should be submitted to ust.rbcasoftwaremtbe@dnr.iowa.gov. 
 

 
 
Printing/Saving as PDF/Exporting Report Pages, Maps, and Data Tables 
All printouts included in the paper copy of a submission or saved to electronic report submission should be 
printed/saved ǳǎƛƴƎ ǘƘŜ ά±ƛŜǿέ ƳƻŘŜ ƻŦ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴΦ !ƭƭ ǊŜǉǳƛǊŜŘ ǇǊƛƴǘǎ ŀǇǇŜŀǊ ōŜǎǘ ǳǎƛƴƎ ǘƘŜ ±ƛŜǿ ƳƻŘŜ ŀƴŘ 
printing/saving in Edit will not yield satisfactory results. 
 

 

mailto:ust.rbcasoftwaremtbe@dnr.iowa.gov
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Use both landscape and portrait modes for printing/saving as applicable. Example: Data tables are best printed in 
landscape while many maps are best printed in portrait. 
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Required elements of the Tier 2 Report or SMR other than maps, such as sample data, data before modeling, 
justifications and monitoring plans must be printed/saved directly from the application (from your web browser). To 
print/save ǘƘŜǎŜ ƛǘŜƳǎ ŎƭƛŎƪ ǘƘŜ ǊƛƎƘǘ ƳƻǳǎŜ ōǳǘǘƻƴ ŀƴŘ ǎŜƭŜŎǘ άtǊƛƴǘέ ŦǊƻƳ ǘƘŜ ƳŜƴǳ ŘƛǎǇƭŀȅŜŘΦ Then you can either 
send the page to print directly or save it as a PDF page. 
 

 
 
The required items have been optimized to ensure that they will print properly; however, if a page is not printing 
correctly, you may need to expand the margins of the print area in your browser print settings. The pages have been 
sized to print correctly with the default settings in the most common web browsers.  
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Maps must be exported as either a PDF file or a DXF (AutoCAD) file. άtƭƻǘέ ǘƘŜ ŘŜǎƛǊŜŘ ƳŀǇ ƻƴ ǘƘŜ ǎŎǊŜŜƴΦ The map will 
plot to a scale fitting the screen size. Before generating a PDF ƳŀǇ ŦǊƻƳ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴΣ ǳǎŜ ǘƘŜ ά½ƻƻƳέ ŀƴŘ ǘƘŜ ά{Ƙƻǿ 
tǊƛƴǘ !ǊŜŀέ ŦŜŀǘǳǊŜǎ ǘƻ ƎƛǾŜ ǘƘŜ ƳŀǇ ŀƴ ŀǇǇǊƻǇǊƛŀǘŜ ǎŎŀƭŜ ŦƻǊ ǘƘŜ ǎƛȊŜ ƻŦ ǘƘŜ ǇǊƛƴǘŜŘ ǇŀƎŜΦ ¢ƘŜ {Ƙƻǿ tǊƛƴǘ !ǊŜŀ ōǳǘǘƻƴ 
will place a box overlay on the map that indicates what will be included in the pdf file, allowing you to best use the 
space. Move the plot to correspond with the available print area. The map will move and zoom just like Google Earth 
(drag and drop, scroll wheel on the mouse). 
 

 
 

/ƭƛŎƪ ά9ȄǇƻǊǘέ ŀƴŘ ŎƘƻƻǎŜ PDF as the file type.  
 

 
 
The user can choose a location on the printed page for the source well if desired (for example if you are printing the RID 
map on an already printed aerial photo). Measure to the desired source well (in inches) from the upper edge and the left 
edge of the paper. Using this feature, you can accurately print a contour or RID map on an already printed aerial photo. 
 
When printing PDF maps (and when printing the aerial photo), ensure that the ά!Ŏǘǳŀƭ {ƛȊŜέ selection is made in print 
preferences. If the printer is allowed to auto-size the maps, the one-inch scale bar included may not be one inch long on 
the printed copy. 
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LŦ ȅƻǳ ƴŜŜŘ ŀƴ !ǳǘƻ/!5 ŦƛƭŜΣ ǎƛƳǇƭȅ ǎŜƭŜŎǘ άDXFέ ŀƴŘ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴ ǿƛƭƭ ŘŜƭƛǾŜǊ ǘƘƛǎ ŦƛƭŜ ǘȅǇŜΦ 
 
The maximum scale size for maps in the application is 1 inch = 380 ft. This means that all plumes at <3000 ft in greatest 
dimension can be fit onto a page. 
 

 
 
!ƭƭ ƳŀǇǎ ǿƛƭƭ ŘŜŦŀǳƭǘ ǘƻ млΩ ƎǊƛŘ ǎǇŀŎƛƴƎΦ Choosing an appropriate grid spacing is essential to ensure timely plotting of 
maps. For eacƘ άǎǉǳŀǊŜέ ƻŦ ŀ ƎǊƛŘΣ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴ Ƴǳǎǘ ŎŀƭŎǳƭŀǘŜ ŦƛǾŜ ŎƻƴŎŜƴǘǊŀǘƛƻƴǎ ŦƻǊ ŜŀŎƘ ŀƴŀƭȅǘŜκǊŜŎŜǇǘƻǊ ǇŀƛǊ ƻǊ 
for each chemical when contouring. Small grid spacing (such as 5 feet) and/or unnecessarily large XY map size can 
require the system to calculate (and transmit over the internet) hundreds of thousands of point concentrations. You will 
άǘƛƳŜ ƻǳǘέ ƻŦ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴ ōŜŦƻǊŜ ǘƘŜ application produces the map. 
 
It is very important to select an XY map size and a grid spacing that will encourage the system to make only those 
calculations that are truly required. Examples: 

1. hƴ ŀ ƭŀǊƎŜ ǎƛǘŜΣ ǎŜǘ ǘƘŜ ƎǊƛŘ ǎǇŀŎƛƴƎ ǘƻ нлΩ ǊŀǘƘŜǊ ǘƘŀƴ млΩ ƻǊ рΩΦ  

2. hƴ ŀ ǎƳŀƭƭ ŎƻǊƴŜǊ Ǝŀǎ ǎǘŀǘƛƻƴΣ ǎŜǘ ǘƘŜ Ƴƛƴ ŀƴŘ ƳŀȄ ·¸ ŦƻǊ ŀ мллΩ Ȅ мллΩ ōƻȄ ǊŀǘƘŜǊ ǘƘŀƴ ŀ оллΩ Ȅ оллΩ ōƻȄΦ  

3. If you have a tiny plume (often a soil plume) around a single well/boring, zoom in and plot your map using only a 
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ǾŜǊȅ ǎƳŀƭƭ ·¸ ōƻȄΦ ¦ǎŜ ŀǇǇǊƻǇǊƛŀǘŜƭȅ ǊŜŘǳŎŜŘ ƎǊƛŘ ǎǇŀŎƛƴƎ όрΩ ƻǊ ǎƻƳŜǘƛƳŜǎ ŀǎ ǎƳŀƭƭ ŀǎ мΩύ ǊŀǘƘŜǊ ǘƘŀƴ ǊŜǉǳƛǊƛƴƎ 
the system to make a huge number of calculations that do not affect the area of interest. 
 

  
 

When contouring, de-select target levels that are not relevant to map that you are producing. Having extra contours 
selected will slow down map plotting. For example, if you are contouring the map for groundwater vapor, de-select the 
target levels for non-vapor receptors. 

 

 
 

General Information 

¶ To facilitate the 2017 transition from software to the application the most recent Tier 2 and SMR for each open 
site were uploaded to the application. The Tier 2 was ŀǳǘƻƳŀǘƛŎŀƭƭȅ άǎǳōƳƛǘǘŜŘέ ǘƻ ŀƭƭƻǿ ŦƻǊ ǘƘŜ {aw ǊŜǇƻǊǘ ǘƻ 
be created. When an uploaded site is accessed for the first time, there is a Tier 2 report in submitted/locked 
status and an SMR in fully filled out form, but still editable. New sample data should be added to the open SMR 
and completed as normal.  

¶ Before completing pathway evaluation or other operations in the new application, it is recommended to enter 
ŀƴŘ άSaveέ ƎǊƻǳƴŘǿŀǘŜǊΣ ǎƻƛƭ όŦƻǊ ǊŜǾΦ ¢ƛŜǊ нύΣ ŀƴŘ ǎƻƛƭ Ǝŀǎ ŘŀǘŀΦ  

¶ It will not be possible to plot source width and length for chemicals having less than three data points. This 
should produce fewer extraneously large plumes and corresponding Sw/W values that do not represent reality. 

¶ Naphthalene was removed as a chemical of concern throughout the application. 

¶ Methyl-tertiary butyl ether (MtBE) has been added to the groundwater data table.  

¶ Waste Oil (TEH-WO) was removed from the chemicals of concern for soil samples since no target levels have 
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been published. Waste Oil is still included in the soil data table for informative purposes. 

¶ When completing a revision of the Tier 2 model (or when adding new data after completing a pathway 
evaluation) in the application and adding new groundwater, soil, or soil gas data, it is necessary to reopen the 
appropriate preliminary receptor evaluation requirements and the pertinent pathway evaluation(s). Data that 
will later be used to calculate entries in the monitoring plan is generated in these areas and if they are not 
reopened prior to generating a monitoring plan, it is possible for receptors that should either drop off or be 
added to the monitoring plan to not display on the plan.  

¶ ¢ƘŜ ŀŎǊƻƴȅƳ άt²[έ ŦƻǊƳŜǊƭȅ ǎǘƻƻŘ ŦƻǊ plastic water line. Henceforth, it will denote a potential water line. 

¶ Drinking water or non-drinking water wells that are not to be used for RBCA purposes (SSTLs, contouring, risk 
ŀƴŀƭȅǎƛǎύ ǎƘƻǳƭŘ ƴƻǘ ōŜ ŜƴǘŜǊŜŘ ƛƴǘƻ ǘƘŜ ƎǊƻǳƴŘǿŀǘŜǊ ǎŀƳǇƭŜ Řŀǘŀ ǘŀōƭŜ όŜǾŜƴ ƛŦ ǘƘŜȅ ŀǊŜ ƎƻƛƴƎ ǘƻ ōŜ άƛƎƴƻǊŜŘέύΦ 
The application has a special area for entering non-RBCA water samples collected from locations such as taps, 
faucets, water lines, hydrants, wells, and surface waters.  

 
 

¶ The Tier 2 Cover Page is a fillable pdf available on the DNR UST website (form 542-0723) rather than being 
printed from the application. 

¶ In the software, it was possible at any time during the life of a LUST site to modify the Tier 2 portion of the 
software after a Tier 2 Report had been completed and accepted (i.e. during SMR or Tier 3 monitoring). Due to 
the database structure of the application, a revised Tier 2 report is now necessary if large-scale changes (things 
that cannot be changed in the SMR) are necessary.  

¶ All data tables that have blue column headers are sortablŜΦ CƻǊ ŜȄŀƳǇƭŜΣ ǘƘŜ ŎƻƭǳƳƴ ƭŀōŜƭ ά. όҡƎκ[ύέ ƛƴ ǘƘŜ 
Groundwater Data Table for benzene concentration is blue, and sortable. The table is initially sorted 
alphanumerically by well label. Clicking once on the Benzene column label sorts the column from lowest to 
highest and the selection is expanded so that all rows are sorted as units. Clicking the Benzene label a second 
time results in the column being resorted highest to lowest. Refreshing the screen (Ctrl + F5, or the refresh icon 
on your browser) restores the table in original order. 

 
Creating a Tier 2 Report in the Application 
To begin work on a new Tier 2, revised Tier 2, or SMR in the application you will need to log into the application and 
then search for and then select the site you will be working on. If you are experiencing trouble logging in to the 
application or accessing the site you want to work on it may be because the email address associated with your Iowa 
A&A account is not the same as the email address on file with the UST Section at DNR or because a groundwater 
professional from your company has not yet been assigned in the Storage Tanks Database under GWP/Assessment. 
Contact a DNR project manager for changes if necessary. 
 
To begin work on an initial Tier 2 for the site in the application select the site using the application search feature. Click 
on the new Tier 2 Button.  
 

https://www.iowadnr.gov/media/5407/download?inline
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Please note, if you are working on a revised Tier 2 or SMR in the application you will also need to understand the order 
of submission because each subsequent report (regardless of type) relies upon previous reports to use as a base upon 
which to build the new report. Information on completing a post-Tier 2 SMR in the application is covered in a separate, 
later section of this document.  
 
4.1 Site Cartesian Coordinate System 
To use the Tier 2 application, you must define a Cartesian coordinate system for your site. Figure 1 is an example 
showing the X and Y directions. X always increases from left to right, and Y always increases from bottom to top. It is 
recommended you select North as vertically upward (Positive Y). The location of the coordinate system origin (0,0) is up 
to you. 
 
In the Tier 2/SMR application, the length unit is always feet. Do not enter the units, just the values for x and y, in units of 
feet. 
 
The locations of all monitoring wells, soil samples, adjacent property boundaries, and receptors are specified using the 
Cartesian coordinate system for the site. 
 
4.2 Entering Tier 2 Data 
Selecting a New Tier 2 or Revised Tier 2 in the application will bring up the Tier 2 data entry form or screen. The 
structure of the form is arranged to present a logical work flow, moving down each column and across from left to right.  
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5. CONTAMINANT DATA, GROUNDWATER, SOIL, AND VAPOR 
All soil, vapor, and groundwater contaminant data ever measured at the site or obtained during site investigations must 
be entered into the application. Refer to Tier 2 Guidance. Soil and groundwater samples from releases of petroleum-
regulated substances must always be analyzed for the presence of benzene, toluene, ethylbenzene, and xylenes (BTEX). 
Additionally, if the release is suspected to include any petroleum-regulated substance other than gasoline or gasoline 
blends, or if the source of the release is unknown, the soil and groundwater samples must also be tested for the 
presence of total extractable hydrocarbons (TEH).  
 
The application automatically manages and organizes the sample data and will assign chemical concentrations to each 
sampling location and determine the source concentrations. The criteria used for data selection and the procedure for 
modifying the data selection are discussed later. 
 
5.1 Tier 2 Groundwater Sample Data 
Click the άDǊƻǳƴŘǿŀǘŜǊ button on the Tier 2 data entry form to begin adding pre-RBCA (e.g. UST closure groundwater 
data, Phase II groundwater data) and groundwater data collected for the Tier 2 assessment.  
 
Please note you should not enter groundwater data collected after the RBCA Tier 2 was submitted in the Tier 2 
groundwater data form, unless you are re-doing a Tier 2 with additional post-Tier 2 groundwater data. Groundwater 
sample data collected as part of a post-Tier 2 Site Monitoring Report (SMR) sampling should be entered in a different 
form accessed in the SMR portion of the application, which is covered is a separate section of this document.  
 
Important: Groundwater concentration data collected as part of post-RBCA SMR sampling should only be entered in the 
Tier 2 groundwater data form if conditions warrant rerunning the Tier 2 analysis of groundwater receptor pathways. 
Refer to SMR guidance for conditions which warrant rerunning the Tier 2 with post-Tier 2 SMR groundwater sampling 
data. If you need to rerun the Tier 2 for groundwater pathways using post-Tier 2 SMR groundwater data, you will need 
to complete a revised Tier 2. When you select ŀƴ ƻǇǘƛƻƴ άwŜǾƛǎŜΣέ you will be asked if you want to import SMR data. You 
will be asked to select which data to import.  
 
The sample data input is by row. Each groundwater analytical sample occupies one row. To start, click on the cell under 
άWell/BH Labelέ and type in the well label. To move to the next column, use the Tab key or place the mouse cursor on 
the cell you want to move to and click the left mouse button. 
 

Ẇ Adding Rows to Data Tables: There are two ways to add new data to the groundwater and soil data tables.  

1. You can simply add a new row and type in the required data for the well or soil sample (the new row will be 

entirely blank and all data will need to be re-entered).  

 

 
 

2. If you are adding a new sample for a well that already exists in the table (Example: MW-9 has pre-existing 

samples in the data table and you have collected another from the same well), you can click on the well in 

ǉǳŜǎǘƛƻƴ ŀƴŘ ƛǘ ǿƛƭƭ ƘƛƎƘƭƛƎƘǘ ƛƴ ȅŜƭƭƻǿΦ /ƭƛŎƪƛƴƎ ǘƘŜ ά!ŘŘέ ōǳǘǘƻƴ ǿƛǘƘ ŀ ƘƛƎƘƭƛƎƘǘŜŘ Ǌƻǿ ǿƛƭƭ ȅƛŜƭŘ ŀ ŎƻǇȅ ƻŦ ǎŀƛŘ 

https://www.iowadnr.gov/media/3099/download?inline
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row without data that will be necessarily new for the sample (date, BTEX, D, WO, SWL). The caveat for using 

copy-and-add is that the pre-populated fields are fixed. They cannot be changed. If you have a replacement well, 

or wish to update a parameter such as TOC or XY, you should not use copy-and-add.  

 

 
 

3. If you accidentally add an extraneous row, you can leave it completely blank and it will disappear when the data 

table is saved. If you have a row that you want to delete, the best option is to simply re-use it for another 

sample. Rows ŀǊŜ ŘƛŦŦƛŎǳƭǘ ǘƻ ŘŜƭŜǘŜ ƛƴ ǘƘŜ ŘŀǘŀōŀǎŜ ǎǘǊǳŎǘǳǊŜΣ ǎƻ ƛƎƴƻǊƛƴƎ ƛǘ ōȅ ǳƴŎƘŜŎƪƛƴƎ ǘƘŜ ά¦ǎŜ ƛƴ aƻŘŜƭέ 

box and then overwriting it with a new sample in the future is the best way to get rid of an unwanted row (note: 

this strategy will not work with rows that have been added using copy-and-add since the given row is linked to 

the others of the same well name). 

 

Ẇ X and Y Values for Monitoring Wells: Monitoring wells with different names cannot have identical XY values. For 

example, if MW-3 is destroyed and replaced with MW-3R, the replacement well cannot have the exact same XY as 

the original well. LŦ ȅƻǳ ƴƻǘŜ ŀƴ ŜǊǊƻǊ ƳŜǎǎŀƎŜ ǿƘŜƴ ǎŀǾƛƴƎ ǘƘŜ ƎǊƻǳƴŘǿŀǘŜǊ Řŀǘŀ ǘŀōƭŜ ǎŀȅƛƴƎ ǘƘŀǘ άwƻǿǎ Ƴǳǎǘ ōŜ 

uniqueΣέ examine the highlighted rows to see if they share a common XY, but have different names. You will have to 

adjust XY values with a minimal offset (suggest <1 ft). Also, a similar situation can arise if a row of groundwater data 

is accidentally entered twice resulting in two identical rows of data.  

 

 
 

Ẇ It Looks Like ExceƭΣ .ǳǘ Lǘ LǎƴΩǘ: The groundwater and soil data tables in the application may resemble Excel, but they 

do not operate in the same manner. It is not possible to copy and paste multiple boxes at one time. This is a 

requirement related to security and not something we could change. The data displayed are drawn from many 

different database tables and assembled for the on-screen table display. 

 
Sample Date: Enter the date the sample was collected. The format is mm/dd/yyyy. 
 
X,Y Location: Enter the (x,y) location of the well or borehole, based on the Cartesian coordinate system you have chosen 
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for the site. The units are feet. Do not enter the units, just the location in feet. 
 
Chemical Concentration Columns: Benzene, toluene, ethylbenzene, xylenes, total extractable hydrocarbons as diesel 
(TEH-D), and total extractable hydrocarbons as waste oil (TEH-WO) are the risk-based chemicals of concern evaluated by 
the application. The units for groundwater concentrations are micrograms per liter, or g˃/L. Do not enter the units, only 
the concentration in ˃g/L. 
 
Check the units reported on the original laboratory data sheets to ensure the correct unit is applied. For example, TEH in 
groundwater is often reported in milligrams per liter, or mg/L, on the laboratory sheet and must be converted to ˃g/L 
for the Tier 1 and Tier 2 evaluations.  
 
If you do not have data for a chemical leave the chemical column space for that blank for that sample. 
 
Samples Below Detection Limits: For samples with concentrations below the method detection limit, or laboratory 
reporting limit (e.g., άnon-detectέ), you must enter ά<έ followed by the detection limit. For example, if the sample is less 
than the method detection limit for a chemical and the detection limit is 10 µg/L, enter <10. 
 
Automatic Number Formatting: The Tier 2 application accepts concentrations in groundwater data out to two decimal 
places. Decimal concentrations of greater than two places will be rounded up or down to the nearest two decimal place. 
For example, an entered groundwater concentration of 5.237 micrograms per liter (ug/L) would be rounded to 5.24 
ug/L. Also, all data that are less than 0.01 mg/kg or µg/L is displayed as <0.01 in the application.  
 
Groundwater Surface Elevation, Top-of-Casing Elevation, Top-of-Screen Elevation, Static Groundwater Elevation: 
Enter the values requested in feet above mean sea level. Enter only the value, not the units. If the information is not 
available, leave the column space blank. 
 
Hydraulic Conductivity: You are required to estimate the hydraulic conductivity for your site. Generally, this is done by 
slug testing a minimum of three monitoring wells. The analysis of slug test data must be done using the Bouwer-Rice 
method (Bouwer, H., 1989, The Bouwer and Rice Slug Test ς An Update, Groundwater, Vol. 27, No. 3, pg. 304-309). For 
additional information on hydraulic conductivity estimation (and the slug test information you are required to send to 
the DNR) refer to Tier 1 Guidance. 
 
If slug testing was performed at a monitoring well location, enter the estimated hydraulic conductivity in meters per day 
(m/d). A hydraulic conductivity value (K) of 5 m/d may be used when the recharge rate of the well is too rapid to be 
accurately measured. Refer to Tier 2 Guidance. Leave the column space blank if hydraulic conductivity testing was not 
performed at the monitoring well location.  
 
TDS: If any of the hydraulic conductivity measurements exceed 0.44 m/d, groundwater samples may be collected from 
the wells used for slug testing and analyzed for total dissolved solids (TDS) to determine whether a protected 
groundwater source is present. Refer to Tier 1 Guidance. If TDS were measured, enter the concentration in milligrams 
per liter (mg/L). Leave the column space blank if there is no TDS data. 
 
MTBE: In accordance with Iowa Administrative Code (IAC) 567-135.19(2), water samples must be analyzed for MTBE 
when collected for risk-based corrective action as required in rules 567τ135.8(455B) through 567τ135.12(455B). 
These sampling requirements include but are not limited to Tier 2 assessments where groundwater ingestion pathway 
evaluation and subsequent monitoring is required. If groundwater samples were analyzed for MTBE, enter the 
concentration in milligrams per liter (µg/L). Leave the column space blank if there is no MTBE data for that location. 
 
Use in Model: 
This column space allows the certified groundwater professional to select or deselect the data which is to be used in the 
Tier 2 evaluation. 5ŀǘŀ ǿƘƛŎƘ ƛǎ ƴƻǘ ǎŜƭŜŎǘŜŘ ŦƻǊ ǳǎŜ ƛƴ ǘƘŜ ƳƻŘŜƭ ǿƛƭƭ ōŜ άƛƎƴƻǊŜŘέ ƛƴ ǘƘŜ ¢ƛŜǊ н ŜǾŀƭǳŀǘƛƻƴ ǇŜǊŦƻǊƳŜŘ ōȅ 
the application. An explanation must be provided in the Tier 2 Data Before Modeling section of the Tier 2 application for 
ŀƴȅ Řŀǘŀ ǿƘƛŎƘ ƴƻǘ ǳǎŜŘ ƻǊ άƛƎƴƻǊŜŘΦέ 
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5.2 How Tier 2 Organizes Groundwater Sample Data 
The Tier 2 program organizes and analyzes the groundwater sample data. This is done automatically, but we will discuss 
the process. 
 
The groundwater data is first grouped by (x,y) location. Samples within 5 feet radial distance are treated as representing 
the same location. The samples at the same location are sorted by date, from the oldest to the most recent. For each 
chemical, a single concentration is assigned to each location. The chemical concentrations are used for contouring, 
determination of source location/concentration, and risk classification. 
 
The location a groundwater sample is assigned can be affected by the order in which the data is listed in the table. The 
application looks at the location of the first groundwater sample in the grid. It then searches the following groundwater 
data in the grid, in the order shown in the grid. Any sample within 5 feet radial distance is considered to be at the same 
location, and the sample is not considered again. The application then moves down in the grid to the next sample not 
assigned a location. All following samples are checked against this location. Samples within 5 feet are assigned to the 
location. This continues until all samples have been assigned a location. If a number of samples are close together (i.e., 
four samples on a line, each spaced 4 feet apart), the order of the samples in the grid can affect their location 
assignment. 
 
Consider the following example. Assume the following three samples are available from two wells. For purposes of 
illustration, we will look at benzene and toluene. Assume monitoring well MW-3 was no longer usable after 1994 and 
MW-8 was installed as a replacement: 
 

Well Sample Date X (ft) Y (ft) Benzene (µg/L) Toluene (µg/L) 

MW-3 04/05/1992 100 100 2,000 4,000 

MW-3 04/09/1994 100 100 1,000 5,000 

MW-8 04/12/1997 101 103 800 4,700 

 
Regardless of where the three samples are entered in the Groundwater Sample Data form, the application will organize 
the samples as shown. MW-8 is treated as a sample from the same location as MW-3, because it is within 5 feet (radial 
distance) of MW-3. 
 
The application will assign a benzene and toluene concentration to the location, based on all the groundwater samples 
assigned to the location. For each chemical, the criteria for assigning a concentration to a location are either the 
maximum of the two most recent samples or the most recent sample if steady and declining criteria are met. Steady and 
declining criteria state: three samples at least six months apart, cannot have concentrations increasing more than 20% 
from one sample to the next, and concentrations cannot increase more than 20% from the third (oldest) to the most 
recent sample. 
 
In the example above, the benzene concentrations meet steady and declining criteria, so the benzene concentration 
used for the location is the most recent sample, 800 g˃/L. Toluene does not meet steady and declining criteria, so the 
maximum of the two most recent samples is assigned. For toluene, the second sample concentration is assigned to the 
location (5,000 ˃g/L). So, the chemical concentrations assigned to a location may be from different sampling dates 
and/or wells. This approach is applied to all chemicals. 
 
5.3 Tier 2 Soil Sample Data 
Soil data for a site is entered and evaluated exclusively at Tier 2 in the application. The grid for entering Tier 2 soil 
analytical data and groundwater data are similar. Click the άSoilέ button in the άEnter DataΦέ One row of the grid (table) 
is used for the results from one soil sample analysis. See the Tier 2 Guidance, Section 6-2, for additional information on 
soil analytical data. Enter the actual measured values for the individual concentrations. Refer to the importance of the 
correct labeling and X,Y coordinates discussed earlier in this document to avoid error messages and data not being saved 
ǿƘŜƴ ŎƭƛŎƪƛƴƎ ǘƘŜ ά{ŀǾŜέ ōǳǘǘƻƴΦ 
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5.4 How Tier 2 Evaluates Soil Sample Data 
The evaluation process for soil and groundwater data is similar, but not exactly the same. Soil samples are grouped by 
location, then sorted by date at each location (oldest to most recent). Samples within a 5-foot radial distance are 
considered to represent the location and the data is lumped together. 
 
In contrast to groundwater data, steady and declining or the maximum of the two most recent samples is not used for 
soil data. For soil data, the concentration from the most recent sample for a chemical is assigned to the location. If there 
are multiple samples from different depths on the most recent date, the maximum concentration is used. 
 
The application groups soil samples by location, based on the order the data is encountered in the grid. For example, the 
application looks at the location of the first soil sample in the grid. It then searches the following soil sample locations in 
the grid. Any sample within 5 feet radial distance is considered to be at the same location, and the sample is not 
considered again. The application then moves down in the grid to the next sample not assigned a location. All following 
samples are checked against this location. This continues until all samples have been assigned a location. If a number of 
samples are near to each other (four samples on a line, each spaced 4 feet apart), the order of the samples in the grid 
can affect the location assignment. 
 
When selecting the (x,y) locations for soil samples taken on the same date (e.g., tank closure, over- excavation), 
selecting locations at least 5 feet apart will assure such samples are treated independently. Samples lumped together 
because they are less than 5 feet apart may adversely affect the size of the contoured plumes. 
 
5.5 Groundwater and Soil Data Adjustment 
You should enter all groundwater and soil analytical data available for the site . The application will reduce the data 
using the specified. The data reduction is done automatically using all the data, except for samples you specifically 
exclude. If you exclude a sample, you will need to provide a justification. For example, perhaps the location of a soil 
sample has since been excavated. To exclude a sample from the evaluation process, you must tell the application which 
samples to ignore ōȅ ǳƴŎƘŜŎƪƛƴƎ ǘƘŜ ōƻȄ ƛƴ ά¦ǎŜ ƛƴ aƻŘŜƭΦέ 
 
Important: 
You do not need to ignore multiple samples collected from the same boring on the same date to have the application 
assign the correct concentration to a location. This is done automatically by the application. 
 
How Ignores Can Be Lost 
If you set a sample to be άIgnoredΣέ but then go back and change the sample data, there is a good chance the ignore 
selection will be lost. This is because the text string identifying the sample changes when you change the sample data. 
For example, if you set a groundwater sample to άIgnoreΣέ but then change the data for the sample, such as changing 
the label or date or a concentration, the άIgnoreέ selection will be lost. 
 
If you change the sample data for an ignored sample, you should go back and see if you need to reset the ignore 
selection. 
 
5.6 Viewing Groundwater and Soil Sources 
The application automatically identifies the groundwater and soil sources, based on the sample data entered, the Tier 2 
procedures for evaluating multiple soil and groundwater samples from a location, and user selection, if any, for samples 
to ignore. The source location and concentration for a chemical is the location with the maximum concentration. 
 
To view the groundwater and soil sources selected by the application, on the άMain FormΣέ click the άSourcesέ button in 
the άEnter Dataέ frame. The sources are displayed for your information. You cannot select or modify a source location or 
concentration from this form. 
 
Water Supply Notification 
The source concentrations can be used to determine if you need to do water supply notification: 



33 

 
If groundwater source concentrations exceed the Tier 1 level for drinking water wells and/or the groundwater is a 
protected groundwater source, you need to provide notification of the site conditions on the Water Supply Notification 
Form to the DNR Water Supply Section. If a county has delegated authority, send the form to the designated county 
authority for issuing well construction permits as listed in Appendix H of the Tier 2 Guidance. Notification does NOT clear 
the groundwater ingestion pathway if the Tier 1 levels for potential groundwater ingestion are exceeded (refer to Tier 2 
Guidance, Water Supply Notification). 
 
The Tier 1 levels for drinking water wells are: 
 

Benzene Toluene Ethylbenzene Xylenes TEH-Diesel TEH-Waste Oil 

5 µg/L 1,000 µg/L 700 µg/L 10,000 µg /L 1,200 µg /L 400 µg /L 

 
5.7 Vapor (Soil Gas) Data 
Please see the Tier 2 Guidance for additional information on vapor sampling. 
 
Vapor sampling is optional at Tier 2. You are not required to sample vapor at Tier 2. If you do sample vapor, the results 
are applicable to vapor receptors (confined space and sanitary sewer). If you pass the Tier 2 evaluation based on 
groundwater or soil data, but fail the evaluation due to vapor sampling, you must still address the vapor concentrations 
at the site before receiving no further action classification. 
 
To pass using vapor sampling at a location requires two samples, collected at least two weeks apart, both of which must 
meet the vapor target levels. 
 
If you pass vapor sampling at a source location (groundwater, soil), this clears (no action required) all the vapor receptor 
types (confined space and sanitary sewer, actual and potential) for the appropriate pathway. You may also, under 
defined conditions, clear an actual receptor by passing vapor sampling at an appropriate location between the source 
and the actual receptor, a so-called alternative point of compliance (refer to Tier 2 Guidance). The following table shows 
the applicable source location for doing vapor sampling at the source for each pathway. 
 

Pathway Vapor Source Measurement Locations 

Groundwater Source Groundwater Sources 

Soil Leaching Soil Sources 

Soil Vapor to Enclosed Space Soil Sources 

 
Click άSoil Gasέ in the άEnter Dataέ frame to activate the άSoil Gas Dataέ form. Enter soil gas lab data and associated 
information. Some of the columns in the table offer dropdown menus to make appropriate choices. 
 

 
 
The application will sort the vapor data by location and date. 

 

https://www.iowadnr.gov/media/3105/download?inline
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The Tier 2/SMR application does not do risk classification analysis of the vapor data. Under Questions (discussed later), 
you can specify whether vapor data sampling criteria has been met at soil or groundwater sources, and the application 
will account for this when doing Risk Classification for vapor receptors. But, it is up to you to correctly determine vapor 
sampling has passed. The Tier 2 portion of the application does not automatically determine whether vapor sampling 
has passed at the sources or for specific receptors. 
 
Soil Gas Sampling Methods 
The two text boxes are used to enter information on soil gas άSampling Methodsέ and άSampling JustificationΦέ The 
information is automatically printed when you printout the vapor data. 
 

 
 
5.8 14-day, 6-month rules for Soil Gas Data Evaluation 
The application performs soil gas evaluation to assign concentrations to locations. A measured soil gas concentration is 
assigned to each location for Benzene and Toluene. Soil gas sample locations within 5 feet (radial distance) are treated 
as representing the same location. Like groundwater and soil, the location of the first soil gas sample in the grid is 
checked against all following samples. Any samples within 5 feet are assigned to the same location and the samples are 
no longer considered. Then the next sample is found that has not been assigned a location and all following samples not 
already assigned a location are checked against this sample. This continues until all samples have been assigned a 
location. If a number of samples are less than 5 feet apart on a line, the order in which the samples are listed in the soil 
gas data grid could affect the locations the samples are assigned to. 
 
In assigning a soil gas concentration to a location, the samples considered to represent the same location are first sorted 
from oldest to most recent. For each chemical the maximum of the two most recent samples is assigned as the chemical 
concentration for a location, subject to the 14-day, 6-month rules. Rules require that soil gas samples from a location be 
separated by at least 14 days, and that a waiting period of 6 months is required after a soil gas sample exceeds a target 
level, before re-sampling. 
 
At a location the concentration used is the maximum concentration for all samples between Date A and Date B, 
inclusive, where: 
 
Date A is the date of the most recent soil gas sample. 
 
Date B is the date of the first prior sample that is at least 14 days earlier than Date A. However, if a failing soil gas sample 
ŜȄƛǎǘǎ ƭŜǎǎ ǘƘŀƴ с ƳƻƴǘƘǎ όҖмул Řŀȅǎύ ǇǊƛƻǊ ǘƻ 5ŀǘŜ .Σ ǘƘŜƴ 5ŀǘŜ . ƛǎ ǘƘŜ ŘŀǘŜ ƻŦ ǘƘŜ ŦŀƛƭƛƴƎ ǎƻƛƭ Ǝŀǎ ǎŀƳǇƭŜΦ 
 
To make this more concrete, consider the following examples. The examples are for benzene, but the same process is 
applied for toluene. 
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Example 1 

Date Concentration (µg/m3) 

12/01/2001 520,000 

2/02/2002 467,000 

2/20/2002 346,000 

 
The concentration assigned in example 1 is 467,000, the maximum of the 2 most recent samples, because the last two 
samples are 14 or more days apart, and there is not a failing sample in the 6 months prior to 2/02/2002. That is Date A = 
2/20/2002 and Date B = 2/02/2002 and the maximum of all samples between Date A and Date B, inclusive, is used. 
 

Example 2 

Date Concentration (µg/m3) 

12/01/2001 620,000 

2/02/2002 467,000 

2/10/2002 346,000 

 
The concentration assigned in example 2 is 620,000. Although the 2 most recent samples meet the 14-day rule, there is 
a failing sample within 6 months of the 2nd of the 2 most recent. All three samples will be evaluated for the location. In 
this case Date A = 2/20/2002 and Date B = 12/01/2001, and the maximum concentration between Date A and Date B, 
inclusive, is used. 
 

Example 3 

Date Concentration (µg/m3) 

12/01/2001 578,000 

2/02/2002 467,000 

2/20/2002 346,000 

 
The concentration assigned in example 3 is 578,000. The 2 most recent samples are not at least 14 days apart. The 
sample from 12/01/2001 is the first sample that is at least 14 days earlier than the most recent. The maximum 
concentration from the 3 samples will be assigned to the location. 
 
If you have a single sample at a location, the concentration from the single sample will be assigned to the location. The 
maximum soil gas concentration for each chemical is the maximum from among the concentrations assigned to each 
location. 
 
At Tier 2 the concentrations assigned to a location are used for contouring only. During SMR the concentrations assigned 
to a location are used to check whether soil gas sampling has passed or failed at Tier 2 soil and groundwater source 
locations. 
 

6. HYDROGEOLOGY 
Click the άHydrogeologyέ button in the άEnter Dataέ frame. In this form you enter some of the basic information 
required for Tier 2 modeling of steady-state soil leaching to groundwater and groundwater contaminant transport. The 
equations and assumptions used are specified in the Iowa RBCA rules and Tier 2 Guidance. 
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6.1 Flow/Migration Parameters  

 
 
Head Gradient 
The head gradient is the average overall slope of the groundwater table representative of where the plume has 
migrated, or is likely to migrate. The head gradient can be estimated from contouring measured water level elevations. 
The Tier 2 application does not contour water level elevations or estimate the head gradient. You must estimate the 
head gradient outside of the Tier 2 application. In the Tier 2 application, you enter the value you have determined. 
 
Mathematically, the head gradient can have a negative sign, depending on the direction of flow. However, for the Tier 2 
program the direction of flow is accounted for with the plume flow direction, and the head gradient should always be 
entered as a positive number.  
 
Hydraulic Conductivity 
Hydraulic conductivity (K) is usually estimated from slug testing a number of wells at the site. For a slug test where the 
recharge rate is too rapid for accurate measurement, use a hydraulic conductivity value of 5 m/d. Refer to Tier 2 
Guidance. For Tier 2, you must use the highest hydraulic conductivity, unless justification is provided for using a different 
value. Keep in mind, you must enter the results of your hydraulic conductivity testing as part of the άGroundwater DataΦέ 
You should have already entered such data before you enter the άHydrogeologyέ form. 
 
Click the άSelect K from GW Dataέ button to activate the άHydraulic Conductivity Selectionέ form. This form searches the 
Groundwater Data and inserts the highest K value from the table. You can change the selected hydraulic conductivity 
manually. If you type a value other than the maximum, you will need to provide justification. 
 
Total Dissolved Solids 
The total dissolved solids (TDS) entry works similarly to hydraulic conductivity. Click άSelect TDS from GW DataΦέ The TDS 
data entered as part of the groundwater data is sorted from lowest to highest. Generally, the default is to use the 
smallest measured value from TDS. 
 
Main Plume/Flow Direction 
This is the primary direction the plume is migrating or is expected to migrate. The direction is measured clockwise in 
degrees from the Y (due north, vertically upward) direction. For main plume/flow direction the vertically upward 
direction is 0 degrees. The main plume/flow direction should be the mid-line of the plume in the direction of migration. 
See Figure 1 for an example. 
 
The Tier 2 application does not estimate the main plume/flow direction. You must estimate the value outside the 
program and enter the number. Some judgment is required, usually involving contours of the measured groundwater 
concentrations and water table elevations. 
 
After the flow direction is determined, measure the angle, in degrees, of the migration direction from the vertical 
(north), with positive being clockwise. If you measure counter-clockwise from vertical upward, the degrees should be 
input as negative. 
 
For our example, as illustrated in Figure 1, use a main plume/flow direction of 156 degrees. 
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Range of Plume/Flow 
Iowa RBCA Tier 2 uses a solution to a steady-state groundwater transport model which only predicts the concentrations 
on a line directly downgradient from the source (in the main plume/flow direction). In order to account for potential 
lateral spread in a plume as it migrates, locations not directly downgradient are given concentrations that are a fraction 
of the directly downgradient concentrations. The range of plume flow is used to account for the current spread of the 
plume in the downgradient direction, as illustrated in Figure 2. The range entered is added to each side of the main 
plume/flow direction. By default, 30 degrees is automatically added to the range of plume flow to account for possible 
future spreading of the plume. Locations to each side of the main plume/flow direction within the range plus 30 degree 
cone are assigned 100% of the downgradient concentration. If a location is 100 feet from the source and in the range 
plus 30 degree cone, the concentration is calculated as if the location is 100 feet directly downgradient. 
 
For the example in Figure 2 the range is 37 degrees. This means locations within 67 degrees (37 degree range + 30 
degree default) of either side of the main plume/flow direction will be modeled to have a concentration equivalent to 
the directly downgradient concentration. 
 
Under some circumstances, you must consider the concentrations in all directions to be 100% of the downgradient 
concentration. If the groundwater gradient is less than 0.005 or the groundwater contaminant plume shows no 
definitive direction or shows direction reversals, values will be assumed to be 100 percent of the modeled [simulated] 
values in all directions from the source. Refer to Tier 2 Guidance. To implement this situation, you must set the range of 
plume/flow to 150 degrees. This will result in treating all directions as equivalent to 100% of downgradient (150+30=180 
for each side), and the modeled plume for a chemical will be a circle with the center at the source location. 
 
When the range is less than 150 degrees, an upgradient fraction is computed internally and used for concentrations 
directly upgradient. The maximum value is 0.2 (20%). The upgradient fraction is decreased as the groundwater velocity 
increases (as estimated by the hydraulic conductivity times the head gradient). 
 
Locations between the 100% direction and directly upgradient are given percentages between 100% and the upgradient 
%, based on a linear interpolation of the angle of the point between the 100% direction and the upgradient direction. 
 
Modeled (simulated) concentrations are based on an adjusted distance. For example, if a location has a radial distance 
of 100 feet from the source, and is 54% of downgradient, the concentration for the location is computed as if the point 
is 185 feet directly downgradient (100 feet/0.54). 
 
6.2 Soil Parameters 
You are not required to measure the soil parameters (fraction organic carbon, total porosity, and soil bulk density). 
Clicking the άInsert Defaultsέ button for soil parameters inserts the default values for all three parameters. If default 
values are replaced with field measurements, field measurements must be obtained and used for all three of the 
parameters (fraction organic carbon, total porosity, and soil bulk density). See Tier 2 Guidance. The analytical model for 
Tier 2 are homogenous and isotropic; therefore, a single value must be used for each parameter.  
 
5ƻƴΩǘ ŦƻǊƎŜǘ ǘƻ άSaveέ all data. 
 
Justifications 
The άHydrogeologyέ frame Ŏƻƴǘŀƛƴǎ ǘǿƻ ŦƻǊƳǎΥ ά¢ƛŜǊ н 5ŀǘŀ .ŜŦƻǊŜ aƻŘŜƭƛƴƎ WǳǎǘƛŦƛŎŀǘƛƻƴέ ŀƴŘ ά{ƛǘŜ IȅŘǊƻƎŜƻƭƻƎȅ 
WǳǎǘƛŦƛŎŀǘƛƻƴ {ŜŎǘƛƻƴέ ƭƻŎŀǘŜŘ ōŜƭƻǿ ǘƘŜ άCƭƻǿκaƛƎǊŀǘƛƻƴέ ŀƴŘ ά{ƻƛƭ Parametersέ forms. The justification forms provide 
text boxes where you enter the information required for άTier 2 Data Before Modeling Justificationέ and άSite 
Hydrogeology Justification SectionΦέ The information you type into the text boxes is stored in the data file and can be 
printed later. 
 
For άTier 2 Data Before Modeling JustificationΣέ the Tier 2 Guidance says, άIf diesel and/or waste oil were stored on site, 
but samples were not analyzed using Method OA-2, provide a justification for not testing for TEH (i.e., if the questions 
άTEH-diesel required?έ and/or άTEH-waste oil required?έ were answered άNoέ). If άGroundwater encountered?έ was 
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answered άNoΣέ explain why. Additional justification may be provided for responses given in άTier 2 Data Before 
ModelingΣέ if necessary for clarification. Justification must be provided for any ignored data.έ 
 

 
 
For άSite Hydrogeology JustificationΣέ the Tier 2 Guidance says, άExplain which points or contours were used to 
determine the gradient at the site. If the main plume migration and groundwater flow are not in the same direction, or if 
they are multidirectional, explain how the MAIN PLUME/FLOW was determined. Explain how the RANGE of 
PLUME/FLOW was determined. If source dimensions other than those determined by application were used, explain 
why. If soil parameters other than the defaults are used for modeling, explain how these soil parameters were 
obtained.έ 
 

 
 
5ƻƴΩǘ ŦƻǊƎŜǘ ǘƻ άSaveέ all data. 
 

7. SOURCE WIDTH (SW) AND SOURCE LENGTH (W) CONTOURING 
The analytical mass transport models used for soil leaching to groundwater and groundwater contaminant transport 
require values for size of source of contamination: a source width (Sw) and a source length (W) for groundwater and soil 
contamination. The Tier 2 estimation method involves contouring the soil and groundwater concentrations. Source 
width and length estimation is discussed in the Tier 2 Guidance. The application provides tools for estimating source 
width and length. 
 
7.1 Groundwater Source Width and Length Estimation 
Click the άGroundwaterέ in the άSw-W Contour and Sourcesέ frame to activate the άGroundwater: Source Width (Sw) 
and Source Length (W) Contouringέ form. 
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The application automatically sums the BTEX concentrations for the groundwater data and applies a criteria (maximum 
of two most recent or steady and declining) to assign a Sum BTEX value to each location. In essence, Sum BTEX is treated 
like another chemical. 
 
The chemical to be contoured is selected using the drop-down list box beneath the άSwitch Chemicalέ label. The options 
are Sum BTEX, TEH-D, or TEH-WO. 

 

 
 
Interpolation Range 
Click the άContour Informationέ frame. The άLƴǘŜǊǇƻƭŀǘƛƻƴ wŀƴƎŜέ frame shows the range of sample locations (Minimum 
X, Maximum X, Minimum Y, Maximum Y), grid spacing, and the concentration to be contoured. The concentration 
contoured for Sw-W estimation is specified by rule to be 50% of the maximum. Also shown is the minimum radial 
distance between sample locations, άMinimum distance between dataΦέ The interpolation range is used to tell the 
application the range and resolution to use when interpolating concentrations between the measured chemical 
concentrations in groundwater. It is up to the user to input interpolation range information, and to modify the range as 
needed to achieve an acceptable plot. 
 

 
 

 

 



40 

 
 
Figure 3 is an example of an interpolation grid for the following settings: 
 

Minimum X 
(ft) 

Maximum X 
(ft) 

X Grid Spacing 
(ft) 

Minimum Y 
(ft) 

Maximum Y 
(ft) 

Y Grid Spacing 
(ft) 

0 90 10 -30 100 10 

 
Using the measured groundwater concentrations and their locations, an interpolation method (by Roland Hardy) is used 
to fit a function to the data that matches the measured concentrations at their locations. This function is used to 
estimate (interpolate/extrapolate) concentrations at every grid point (the points where the grid lines intersect). It is 
analogous to generating additional concentration data at grid points consistent with the actual measured concentrations 
(as measured by a defined, but selected, mathematical function). In addition to the grid intersection points, interpolated 
values are also generated at the center point of each cell, shown by the grid detail in Figure 3. 
 
The finer the grid (i.e., smaller grid spacing), the more points interpolated and the smoother the contoured curve. The 
trade-off is computational effort. Interpolation of each point requires a certain amount of computational time (the time 
increases with the number of actual data points). If you double the number of interpolation points, the computation 
time required for interpolation will double. Also, the problem is two- dimensional (x,y). If the x and y grid spacing are 
both decreased by half, the number of grid points (and associated computational time) will increase by four times. 
 
It is not necessary to match the X or Y range of the data exactly. For example, if the Minimum X is -32, entering -40, -50, -
100, etc. is acceptable. The application uses the interpolated concentrations at the grid points to track, or trace out, lines 
of equal concentration (contour lines). 
 
Click άPlotΦέ The application will perform the interpolation calculations and track the contour lines, then show the plot 
on the screen. 
 
The application plots a contour for 50% (11,500) of the maximum Sum BTEX (23,000). The application draws a rectangle 
around the contour, with one of the axes oriented parallel to the direction of groundwater flow. Shown at the top of the 
form is Sw (39 feet), which is the width of the contour perpendicular to the groundwater flow direction (width of the box 
perpendicular to the groundwater flow direction). Also shown is W (37 feet), which is the length of the contour parallel 
to the groundwater flow direction (width of the box parallel to the groundwater flow direction). 
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Summary 
Click the άSw and W Summaryέ button. This brings up a summary table of the results. The application stores the 
information displayed. 
 

 
 
7.2 Soil Source Width and Length Estimation 
Source width and length estimation for soil source is similar to groundwater. Click the άSoilέ button in the άSw-W 
Contour ŀƴŘ {ƻǳǊŎŜǎέ frame to activate the άSoil: Source Width (Sw) and Source Length (W) Contouringέ form. Repeat 
the steps as for Groundwater Source.  
 
7.3 Setting Soil and Groundwater Source Width and Length 
The application does not automatically use the values generated by groundwater source width and length estimation 
and soil source width and length estimation. You must specify the Sw and W values the application will use for Tier 2 and 
SMR analysis. In most cases, you will use the values generated by the application, but to allow for exceptions you must 
input the Sw and W values. 
 
Click the άSw W Selectέ button in the άSw-W Contour and Sourcesέ frame to activate the άSource Width and Length 
Selectionέ form. The two tables on the left of the form summarize the results from contouring Sw and W for 
groundwater and soil in the Tier 2 application. The table on the upper right, άWidth and Length Contour ResultsΣέ shows 
the maximum Sw and W for groundwater and soil found via the application (i.e., the maximum in each column for the 
tables on the left side of the form). 
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In many situations, the values shown in the upper right table will be the appropriate ones to use for the Tier 2 analysis. 
To use these values, click the άInsert Contoured Resultsέ button, and the values in the upper right table will be inserted 
as the Sw and W values in the lower right table.  
 
If necessary, you can directly type Sw and W values into the lower right table. The values in the lower right table will be 
used for modeling. You must enter values into the table, either by using the άInsert Contoured Resultsέ button or by 
typing in values. The application does not automatically update the values. If, for example, you later entered some TEH- 
WO data and needed to use the data as part of Sw-W contouring, you would need to do the Sw-W contouring and 
return to this form to update, if necessary, the site Sw-W values. 
 
7.4 Adjustments to Sw-W Contouring Results 
There are situations where you may need to modify the Sw-W values determined by the application. Two situations 
which might occur are: 1) there is no definitive flow direction (the range of plume flow is 150 degrees) or 2) there are 
multiple contour lines. We will examine these situations. 
 
No Definitive Flow Direction 
You are required to enter a main plume/flow direction, even if the range of plume flow is 150 degrees. The main 
plume/flow direction is used by the application to estimate Sw-W in Sw-W contouring (sets the orientation of the 
rectangular box). However, in this situation, the Sw-W estimated by the application may not be appropriate. Figure 4 
shows an example for this situation. In this example, the range is 150 degrees, and you need to use the maximum length 
of the plume for both Sw and W (see the Tier 2 Guidance), not the dimensions estimated by the application based on the 
main plume/flow direction. You will need to manually determine the Sw-W values from a print out of the plot, rather 
than using the application determined values. The maximum length (Figure 4) looks to be about 94 feet, and Sw = W = 
94 feet for TEH-D for this situation. 
 
In this situation, you would apply the same procedures for each chemical and manually determine the maximum Sw and 
W for groundwater and soil. You would then directly input your manually-determined Sw and W values for groundwater 
and for soil into the application.  
 
Multiple Contour Lines 
When the application contours 50% of the maximum for Sw-W, in some situations more than one closed contour line 
may result. In this situation, the application estimates Sw-W from the total spread, which may not be appropriate (there 
are cases where the result is appropriate if the plumes overlap). 
 
Figure 5 is an example for this situation. This example has produced two separate plumes. It is assumed there is a 
definite groundwater flow direction. Sw can be viewed as the width of plume(s) perpendicular to the groundwater flow 
direction, and W as the width of plume(s) parallel to the groundwater flow direction. The use of this approach for 
estimating Sw and W is shown in Figure 5. Sw is estimated as 59 feet and W is estimated as 58 feet, instead of 89 and 90 
feet, respectively, as estimated by the application. 
 
For the chemicals where such a situation occurs, you need to calculate Sw and W from the plots as needed, and 
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manually enter the maximum Sw and W values for groundwater and for soil. 
 
For the case of multiple plumes and no definite flow direction, determine the maximum length for each plume, add the 
lengths together, and use the resulting value for Sw and W. 
 

8. RECEPTOR TYPE EVALUATION REQUIREMENTS 
The RBCA process and rules are fairly complex. It can be difficult to determine the receptor types you need to evaluate. 
For example, even if you have a no action required classification for a pathway at Tier 1, you may still need to evaluate 
the pathway at Tier 2. The Tier 2 application determines the receptor types you need to evaluate for your site, based on 
your answers to some questions, soil and groundwater data, policy, and modeling. The results are output as the 
άPreliminary Pathway Evaluation Requirementsέ in the Tier 2 SCR. 
 
8.1 Questions 
The buttons in the άQuestionsέ frame on the άMain Formέ access the questions used to determine the receptor types 
you need to evaluate. You must answer all the questions to ensure you get the correct results. Your responses are 
displayed in the άTier 2 Data Before Modelingέ printout in the Tier 2 SCR.  
 

 
 
General 
Click the άBefore Modelingέ button in the άQuestionsέ frame to activate the άGeneral Tier 2 Data Before Modeling 
Questionsέ form. For our example, the following answers have been selected: 

Free Product Present: No  
Groundwater Encountered: Yes 
Was bedrock encountered before Groundwater: No  
TEH-Diesel required: Yes 
TEH-Waste Oil required: Yes 
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Bedrock 
Note that if you answer YES to άWas bedrock encountered before Groundwaterέ for your site, you may have a 
άBedrockέ site. A άBedrockέ site has different procedures and may need to be evaluated using separate bedrock 
software instead of the application. If bedrock is encountered before groundwater you need to check the rules and 
guidance to determine if you should be performing a άBedrockέ analysis. In the Rules, bedrock assessment is covered in 
detail under 135.10(3), Bedrock Assessment. In Tier 2 Guidance, bedrock assessment is discussed in detail in Chapter 4, 
Bedrock Assessment. If bedrock is encountered before groundwater and your site is not άexempt granularέ (see Tier 2 
Guidance for definitions), you should not be using this application to evaluate this site. There is the Tier 2 Bedrock 
Version 1.20 software for evaluating άgranularέ and άnongranularέ bedrock sites. If your bedrock site does qualify as 
άexempt granularΣέ then you should use the Tier 2 application to evaluate the site. 
 
Groundwater Ingestion 
The responses in this form are used, along with source concentrations and modeling results, to determine whether the 
drinking water well type, non-drinking water well type, or protected groundwater source type need to be evaluated for 
groundwater or soil leaching. 
 
For our example, the questions are answered as shown below: 

Well Survey: Yes  
Drinking Water Wells: Yes 
Non-Drinking Water Wells: Yes  
Protected Groundwater Source: Yes  
Institutional Control: No 

 
Important: 
IAC 567-морΦн ŘŜŦƛƴŜǎ ŀ άǇǊƻǘŜŎǘŜŘ ƎǊƻǳƴŘǿŀǘŜǊ ǎƻǳǊŎŜέ ŀǎ ŀ ǎŀǘǳǊŀǘŜŘ ōŜŘΣ ŦƻǊƳŀǘƛƻƴΣ ƻǊ ƎǊƻǳǇ ƻŦ ŦƻǊƳŀǘƛƻƴǎ ǿƘƛŎƘ 
has a hydraulic conductivity of at least 0.44 meters per day (m/d) and a total dissolved solids of less than 2,500 
milligrams per liter (mg/l) or a bedrock aquifer with total dissolved solids of less than 2,500 milligrams per liter (mg/l) if 
bedrock is encountered before groundwater. You must answer the question for protected groundwater source, even if 
you have entered the hydraulic conductivity and total dissolved solids in the Hydrogeology form. The application does 
not automatically determine whether the first encountered groundwater is a protected groundwater source. The 
application uses your άYesέ or άNoέ answer to the Protected Groundwater Source question to determine whether a 
protected groundwater source is present. There are cases, άexempt granularέ bedrock for example, where the first 
encountered groundwater is considered a protected groundwater source, even if K is <0.44 m/day. 
 
Vapor to Enclosed Space 
Move to the άVapor Enclosed Space Questionsέ form.  
 
Explosive Vapor Survey (See the Tier 2 Guidance, Explosive Vapor Survey) 



45 

 
As stated in the Tier 2 Guidance: άAn explosive vapor survey should be conducted, at a minimum, in the nearest 
subsurface enclosed spaces in all directions from the source and in any places with a history of vapor problems. Enclosed 
spaces for the purpose of the explosive vapor survey include buildings with basements, storm and sanitary sewers, and 
underground utility vaults.έ 
 
For our example the questions have been answered as shown: 

Explosive Vapor Survey: Yes  
Explosive Vapors Identified: No 
Institutional Control, Groundwater Vapor: No  
Institutional Control, Soil Vapor and Soil Leaching: No 

 
Water Line 
aƻǾŜ ǘƻ ǘƘŜ ά²ŀǘŜǊ [ƛƴŜ Lƴƛǘƛŀƭ wŜŎŜǇǘƻǊ 9Ǿŀƭǳŀǘƛƻƴέ form. 
 
The application searches through the groundwater sample data you have entered to determine the shallowest 
measured depth to groundwater below the ground surface, and displays the result as άThe shallowest depth to 
ƎǊƻǳƴŘǿŀǘŜǊ ƛƴ ǘƘŜ ƎǊƻǳƴŘǿŀǘŜǊ ǎŀƳǇƭŜ Řŀǘŀ ƛǎΧΦέ You need to enter the shallowest measured depth to groundwater 
(from the ground surface) over the LUST site. If you have other data not entered as part of the groundwater data 
showing a shallower depth to groundwater, you should enter such information as the shallowest depth. If you have such 
data, you could also enter the data as groundwater sample data, even if no chemical concentrations were measured 
(use N), and the data will be used in calculating the shallowest depth to groundwater. In any case, you must enter a 
shallowest measured depth to groundwater (measured from the ground surface). The application uses the entered value 
to evaluate the potential water line receptors. 
 
For our example, we have used the shallowest depth to groundwater found in the groundwater data, 2.15 feet. Also, for 
our example, the response to the statement, άA water line is present within 200 feet of the soil or groundwater 
maximum,έ is άYesΦέ 
 
Soil Gas 
Click άSoil Gasέ button in the άQuestionsέ frame on the άMain FormΦέ Your answers are used to determine whether or 
not you will need to evaluate vapor receptors for soil vapor or soil leaching to groundwater at Tier 2. That is, you are 
indicating whether or not you have passed vapor sampling criteria at a soil source at Tier 2. These questions are for soil 
gas sampling at the soil and groundwater source at Tier 2. If you perform soil gas sampling at soil sources after you have 
completed and submitted your Tier 2, you should identify the results in the SMR application, not here. 
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The application does not determine, based on your vapor samples, the answers to these questions, nor does it check 
your answers against the vapor data you have entered. See the Tier 2 Guidance for information on vapor sampling and 
the required criteria for passing. You have to determine whether you have passed vapor sampling criteria at the soil and 
groundwater sources. 
 
If you have passed vapor sampling criteria at the sources at Tier 2 you must answer both questions to have the 
application recognize you have passed. For example, you must answer άYesέ to, άSoil Gas sampling has been completed 
at the groundwater source location for benzeneΣέ and άNoέ to άAre soil gas target levels (B and T) exceededΣέ to receive 
credit for passing vapor at the benzene groundwater source. If you answer άNoέ to άSoil Gas sampling has been 
completed at the groundwater source location for ōŜƴȊŜƴŜέ and άNoέ to άAre soil gas target levels (B and T) exceededΣέ 
the application will assume you have not passed vapor sampling at the soil source for that chemical. 
 
Surface Water  
Click the άSurface Waterέ button in the άQuestionsέ frame on the άMain FormΦέ For more information on Surface Water 
Bodies, refer to the Tier 2 Guidance. 
 

 
 
A survey is required to identify any designated use surface water bodies within 500 feet of the sources. If designated use 
receptors are present within 500 feet, you should identify the types of designated uses surface water bodies present. 
 
For our example the answers are as shown below:  

A survey has been doneΧ: Yes 
Designated use surface water bodies are present: Yes  
Type Present: B(CW1) 

 
Visual inspection is required of both general use and designated use water bodies. 
 
For our example the questions are answered as shown: 

Are surface water bodies (general or designated use) present within 200 feetΧ: Yes  
Has a visual inspection been completed of all surface water bodiesΧΥ ¸Ŝǎ 
Does the visual inspection show evidence of a possible petroleum sheenΧΥ bƻ 

 
If a petroleum sheen is present, provide justifications in the appropriate Justification boxes in this frame. 
 
8.2 Preliminary Pathway Evaluation Requirements 
The άPreliminary Pathway Evaluation Requirementsέ are an integral part of the Tier 2 application. They identify the 
άReceptor Typesέ you must evaluate for your site. It is important you complete the άPreliminary Pathway Evaluation 
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Requirementsέ before you generate άReceptor Identification Plumesέ and identify receptors. 
 

 
 
The results are valid only if you have input the required information. In order for the results to be valid, you need to 
have: 

¶ Entered all groundwater, soil and vapor data. 

¶ Specified groundwater and soil data adjustment, if needed. 

¶ Completed the data in the hydrogeology form. 

¶ Determined and entered Sw-W values for groundwater and soil. 

¶ Correctly answered all questions contained in the άQuestionsέ frame. 
 
These tasks have been completed for the example problem. 
 
Click the individual buttons in the άPreliminaryέ frame to activate the άPreliminary Pathway Evaluation Requirementsέ 
forms for groundwater, soil leaching and other soil pathways.  
 

 
 
If there is an άXέ for any chemical for a receptor type, the receptor type needs to be evaluated for that source. That is, 
you need to generate a receptor identification plume for that source type and receptor type, and determine if any 
receptors are present at your site. 
 
If a chemical does not need to be evaluated (symbol other than an X), a reason the chemical does not need to be 
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evaluated is indicated. Clicking tƘŜ άLŜƎŜƴŘέ ōǳǘǘƻƴ ƛƴ ǘƘŜ ǳǇǇŜǊ ǊƛƎƘǘ ŎƻǊƴŜǊ ƻŦ ǘƘŜ ǎŎǊŜŜƴ provides descriptions of the 
symbols in the table. For example, · όC{Dύ ǎȅƳōƻƭ ƳŜŀƴǎ ά9Ǿŀƭǳŀǘƛƻƴ ǊŜǉǳƛǊŜŘΣ ŦŀƛƭŜŘ ǎƻƛƭ Ǝŀǎ ŀǘ ǎƻǳǊŎŜέ 
 
Another example, symbol άNSCέ (No Source Concentration for the chemical) is based on whether sample data 
(groundwater or soil) has been entered for a chemical. The application does not check whether sample data should have 
been entered for a chemical. For example, if you answered TEH-D data is required, but have not entered TEH-D data, 
NSC will still be shown. It is up to you to ensure you have entered the required soil or groundwater data. 
 
The results in the άPreliminary Pathway Evaluation Requirementsέ table are based in part on: 

¶ Comparing source concentrations to the minimum default target levels for a receptor type. 

¶ Computing vertical soil leaching and comparing the modeled groundwater concentrations at the soil sources to 
the minimum default groundwater target levels. 

¶ !ƴǎǿŜǊǎ ǘƻ άvǳŜǎǘƛƻƴǎέ όe.g. for vapor receptors, if you indicated you passed vapor sampling at a source.) 
 
Having to evaluate a receptor type does not mean you will have receptors of that type. It means you must follow 
procedures to determine whether you have receptors of that type. 
 

9. RECEPTOR IDENTIFICATION 
After you determine the receptor types you need to evaluate, the άReceptor Identification Plumesέ (RID Maps) are used 
to identify the receptors of that type, if any, for your site. You enter the identified receptors into the application using 
ōǳǘǘƻƴǎ ƛƴ ǘƘŜ άwŜŎŜǇǘƻǊǎέ ŦǊŀƳŜ (refer to the Entering Receptors section).  
 
The buttons to reach the receptor identification plumes are grouped together in the άRID Mapsέ frame on the άMain 
FormΦέ 
 

 
 
Table 1 ǎƘƻǿǎ ŀƴ ŜȄŀƳǇƭŜ ƻŦ ǘƘŜ άtǊŜƭƛƳƛƴŀǊȅ tŀǘƘǿŀȅ 9Ǿŀƭǳŀǘƛƻƴ wŜǉǳƛǊŜƳŜƴǘǎΦέ We will illustrate receptor 
identification for: 

¶ Non-Drinking Water Wells 

¶ Protected Groundwater Source 

¶ Confined Space, Residential and Nonresidential 

¶ Sanitary Sewer, Residential and Nonresidential 

¶ Water line 

¶ Surface Water Body 
 
For the following source pathway types: Groundwater, Soil Leaching, Soil 
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The sequence you use for receptor identification does not matter. For example, you could decide to do receptor 
identification for soil leaching first. 
 
The application generates a receptor identification plume based on groundwater or soil data, not based on whether you 
have to evaluate the receptor type according to the άPreliminary Pathway Evaluation RequirementsΦέ For example, the 
application may generate a receptor identification plume for protected groundwater source, even if the first 
encountered groundwater is not a protected groundwater source. Or, the application may generate a receptor 
identification plume for confined space residential receptors, regardless of whether or not you have passed vapor 
sampling. 
 
Whether you need to identify receptors of a type (need to generate a Receptor Identification Plume) for a pathway 
should be based on the άPreliminary Pathway Evaluation Requirementsέ for the pathway, not on whether the 
application will plot a άReceptor Identification Plumeέ for the receptor type. 
 
9.1 Groundwater Pathways, Receptor Identification Plumes 
The receptor types you need to evaluate for groundwater pathways are shown under άGroundwater Pathwaysέ in the 
άPreliminary Pathway Evaluation Requirementsέ Table 1. 
 
Click άGroundwater RID Mapέ in the άRID Mapsέ frame, to activate the άGroundwater RIDέ form. This form is used to 
generate a άReceptor Identification Plumeέ for each άReceptor Typeέ you need to evaluate under άGroundwater 
SourceΦέ 
 

 
 
The receptor identification plumes for groundwater plot simulated and interpolated groundwater concentrations, 
contoured to the target levels for the receptor type. If you are required to evaluate a receptor type for the pathway, you 
need to overlay the receptor identification plume on your site map. If a receptor of that type is present and in the 
receptor identification plume, it is a receptor for your site and needs to be entered into the application. If a receptor of 
the type is present, but does not fall within the receptor identification plume, it is not a receptor for the site and does 
not need to be entered into the application. 
 
Use the drop-down list box ƛƴ ǘƘŜ ǳǇǇŜǊ ƭŜŦǘ ŎƻǊƴŜǊ ƻŦ ǘƘŜ άDǊƻǳƴŘǿŀǘŜǊ wL5έ ŦƻǊƳ to select a receptor type.  
Select άNDWWέ (Non-drinking water wells). Adjust, if necessary, άInterpolation Rangeέ and grid spacing to make sure 
the contour lines close on the plot.  
 
Click άPlotΦέ The application will plot, if possible, the simulated and contoured target levels for all the chemicals of 
concern, using the default or Tier 1 target levels for the receptor type. For non-drinking water wells the groundwater 
target levels are: 
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Groundwater Target Levels for Non-Drinking Water Well Receptors (µg/L) 
 

Benzene Toluene Ethylbenzene Xylenes TEH-D TEH-WO 

290 7,300 3,700 73,000 75,000 40,000 

 
If a chemical cannot be contoured or simulated, a reason is indicated in the upper left-hand corner of the plot. The 
reasons for not contouring a chemical are given in red, followed by the reasons for not simulating a chemical in black. 
For example, ethylbenzene (E: TL>=SC) is not contoured or simulated because the target level (3,700) is greater than the 
source concentration. 
 
The contours simulated by the Tier 2 groundwater contaminant transport model are shown in black. The contours from 
interpolation of the actual groundwater sample data are shown in red. 
 
You can click the option buttons in the άShow MW/BH Labelsέ frame to toggle the display of monitoring well labels. For 
our example NDWW-1 is shown on the plot. For a new site, no receptors would be shown. You can choose to show 
actual and potential receptors by checking the corresponding boxed in the upper right corner of the form.  
 
The άReceptor Identification Plumeέ is used to identify receptors. Any non-drinking water well (NDWW) on or within the 
simulated or contoured plumes is a non-drinking water well receptor. You will need to overlay the receptor 
identification plumes on your site map to identify the appropriate receptors. 
 
You can send the άReceptor Identification Plumeέ directly to your printer. You can also save the plot to a PDF file or to 
an AutoCAD® compatible DXF file ǳǎƛƴƎ ά9ȄǇƻǊǘέ ōǳǘǘƻƴ and then import the DXF file into your CAD application to 
overlay on your site map. Ensure the appropriate scale of the RID plume to correspond to the scale of the site map. 
 
To continue our example, Figure 6 shows the groundwater source receptor identification plume for non-drinking water 
wells overlain on our example site. All the plumes in this UserΩs Manual, shown overlain on the example site, were 
generated by saving the receptor identification plume as a DXF file, then merging the DXF file with a CAD drawing for the 
example site. 
 
We will assume we have checked for all non-drinking water wells, using a plot at a smaller scale, and the only non-
drinking water well found within the plume is shown on Figure 6. The non-drinking water well receptor located at (40, -
45). 
 
Entering Receptors 
When working with your site you may wish to identify all the receptors within the actual/RID plumes first, and then 
enter them into the application. All receptors are entered into the application using the buttons in the άReceptorsέ 
frame.  
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Click the άGW Ingestionέ button in the άReceptorsέ frame to activate the άReceptors - Groundwater Ingestionέ form. The 
form is used to enter drinking water well (DWW), non-drinking water well (NDWW), and protected groundwater source 
(PGWS) receptors. 
 
The άReceptor Typeέ is selected from the drop list box. Select άNDWW: Non-Drinking Water Wellsέ in the dropdown list 
box, and the grid appears for non-drinking water well receptors.  
 

 
 
A receptor should only be entered once, even if it falls in the receptor identification plume for more than one 
pathway. However, a receptor identified by any receptor identification plume must be entered in the application. 
 
Use unique receptor labels: 
The short label you assign to each receptor should be unique. No two receptors should have the same short label. If you 
have duplicate short labels, the application will not allow to save data and an error appear indicating that a duplicate 
name exists. 
 

 
 
To emphasize, the short label for every receptor entered into the application should be unique. The short label is used 



52 

on plots and in tables. The difference in short labels can be minor (i.e., NDWW-1, NDWW-2, NDWW-a, etc.), but no two 
receptors should have the same short label. This applies both to receptors of the same type and to different receptor 
types.  
 
The long label should be descriptive and does not have to be unique. You should not use a quote (ά) in any information 
you enter in the Tier 2 application. 
 
5ƻƴΩǘ ŦƻǊƎŜǘ ǘƻ άSaveέ the data. 
 
Protected Groundwater Source: PGWS 
Click άDǊƻǳƴŘǿŀǘŜǊ wL5 aŀǇέ in the άwL5 aŀǇǎέ frame, to activate the άDǊƻǳƴŘǿŀǘŜǊ wL5έ form.  
 
Use the drop-down list box ƛƴ ǘƘŜ ǳǇǇŜǊ ƭŜŦǘ ŎƻǊƴŜǊ ƻŦ ǘƘŜ άDǊƻǳƴŘǿŀǘŜǊ wL5έ ŦƻǊƳ to select a receptor type.  
 
Select άtD²{Φέ Click άPlotέ to generate the άGroundwater Source Receptor Identification Mapέ for άProtected 
Groundwater SourceΦέ άProtected Groundwater Sourceέ has the same target levels as non-drinking water well, so the 
receptor identification plumes are the same. Figure 7 shows the receptor identification plume for groundwater ingestion 
to protected groundwater source (PGWS) overlain on the site. 
 
A PGWS is a potential receptor. All areas within the receptor identification plume not subject to an institutional control 
prohibiting use of the PGWS are points of exposure. The source is a potential area of exposure, unless an institutional 
control is in-place. 
 
Source locations are automatically evaluated by the application as points of exposure for potential receptors. You should 
not input the source locations (as shown using the άSourcesέ button in the Main Form) as the location for a potential 
receptor (i.e., you should not input a PGWS receptor at a source location). 
 
The Tier 2 application automatically evaluates the protected groundwater source receptor type for two situations: 

1. No institutional control is in-place, and the source locations for each chemical are potential points of exposure. 
This will happen regardless whether or not you enter any PGWS receptors into the application. 

2. An institutional control is in-place between the source location for each chemical and the PGWS receptors you 
have input. This means the PGWS is evaluated using only the PGWS receptors you have entered into the 
application (source locations are assumed to be covered by an institutional control). 

 
For example, Figure 7 shows the adjacent property boundaries as PGWS receptors. There are no institutional controls in 
place off-site. These PGWS receptors represent the nearest adjacent properties lying within the receptor identification 
plume. The PGWS boundaries take into account the streets and a 10-foot public right-of-way for the adjacent properties. 
If at a later date, for example, an institutional control were put in place on-site and on an adjacent property, you would 
need to adjust the adjacent receptor locations to reflect the off-site institutional control. In most cases, you should place 
potential PGWS receptor(s) at the closest adjacent property boundaries lying within the receptor identification plume 
even if you know an institutional control is not feasible at the sources.,  
 
With the exception of drinking water and non-drinking water wells (DWW, NDWW), all receptors in the Tier 2 
application are represented as line receptors. The location of a line receptor is specified by entering the (x,y) locations 
of the two end points of the line. You may use as many line receptors as needed to describe receptors. Use a unique 
short label for every receptor entered into the Tier 2 application even if two lines make up one receptor. 
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Confined Space Receptors 
At Tier 2 a confined space is a basement in a building occupied by humans. Buildings constructed with a concrete slab on 
grade, or buildings constructed without a concrete slab but with a crawl space, are not considered confined spaces. 
 
Actual confined space receptors are actual existing confined spaces. Potential confined space receptors exist where the 
construction of confined spaces is not prohibited and could occur in the future. The existing zoning is used to define 
residential or nonresidential for potential confined space receptors. For actual confined space receptors, both the zoning 
and the occupancy pattern should be considered when determining whether the actual confined space is residential or 
nonresidential. If the confined space can be occupied by a person on a 24-hour basis, it should be treated as residential. 
For example, an assisted living facility should be considered residential (for purposes of exposure), even if the property 
on which it rests is zoned nonresidential. 
 
Confined Space Residential: CSR 
Generate the άGroundwater Source, Receptor Identification Plumeέ for confined space residential (CSR) receptors as 
was described above for Groundwater Ingestion receptors. The plume is used to identify both actual and potential 
confined space residential receptors. Figure 8 shows the Receptor Identification Plume for the Groundwater Vapor to 
Confined Space Residential Pathway overlain on the example site map. 
 
The actual confined space receptors (acsr-) identified are shown on Figure 8. These are residential confined spaces 
within the receptor identification plume. 
 
Also shown on Figure 8 are the line receptors used to represent potential confined space residential receptors (pcsr-) on 
adjacent properties. The source locations are automatically assumed to be points of exposure for potential confined 
space receptors, and should not be entered as potential receptors. You should enter the closest adjacent properties as 
potential confined space residential receptors, if current zoning allows for any residential land use or have no zoning, fall 
within the receptor identification plume, and do not have an institutional control in-place prohibiting confined spaces. 
Roads and public rights-of-way are not considered possible locations for potential confined space receptors. 
 
Note: Even if your site is nonresidential, you can have off-site potential confined space receptors. 
 
Click the άVaporέ button in the άReceptorsέ frame to activate the άReceptors - Vapor to Enclosed Spaceέ form. Select 
άACSR: Actual Confined Space Residentialέ in the drop-down list box and enter receptors within the RID plume. 
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Depth to groundwater is the estimated shallowest depth to groundwater below the ground surface at the receptor. Two 
other values need to be entered for actual confined space receptors: depth of the foundation below the ground surface 
(Depth to Foundation) and ratio of enclosed space volume to infiltration area (Volume to Area, i.e., the volume of the 
enclosed space below ground divided by the surface area of the walls and floor below ground). At your option, you can 
measure these values for an actual receptor or you can use the defaults. If you use the defaults, select the receptor.  
After selecting the area (highlighted in yellow), click the άInsert Defaultsέ button. 
 
As mentioned, for actual confined space receptors (residential or nonresidential), you have the option of measuring the 
ratio of enclosed space volume to infiltration area (Volume to Area) for any existing building receptor. The enclosed 
space volume is a measure of only the subsurface interior portion of the building. The infiltration area is the area of the 
exterior subsurface portion of the building including the base and all sidewalls. 
 
To view/enter the potential receptors, select άPCSR: Potential Confined Space Residentialέ in the list box at the top of 
the form.  
 
Confined Space Nonresidential: CSNR 
Generate the Receptor Identification Plume for άConfined Space Nonresidentialέ receptors. Select άCSNRέ in the 
Receptor Type list box as was discussed previously.  
 
Figure 9 shows the plume overlain on the site. There are no actual confined space nonresidential receptors, but there 
might be a potential receptor on the west adjacent property. The plume is very close to being beyond the 10-foot public 
right-of-way. To be on the safe side, we have entered the property as a potential confined space nonresidential receptor 
(pcsnr-1). 
 
Sanitary Sewer Receptors 
The route of exposure for sanitary sewer receptors is inhalation (breathing) of contaminated air in an enclosed space. 
Our concern is a sanitary sewer acting as a conduit for vapor migration into an enclosed space. Explosive hazards from 
vapor are also of concern. Because of the difficulty of attempting to model vapor migration in or along a sanitary sewer, 
the sanitary sewer itself is treated as a receptor. Our objective in limiting the modeled or measured groundwater 
concentrations in the vicinity of a sanitary sewer is to protect against possible vapor migration into an enclosed space 
and subsequent inhalation of vapors at unacceptable concentrations by humans in an enclosed space. 
 
In some cases, the same section of a sanitary sewer line or property boundary (the same line) serves as both a 
residential and nonresidential receptor. In this case, make sure you use unique labels (i.e., ASSR-1, ASSNR-1) for the 
receptors, even though they represent the same physical location. 
 
Actual Sanitary Sewer Receptors 
There are actual sanitary sewer residential receptors and actual sanitary sewer nonresidential receptors. Whether the 
receptor is residential or nonresidential is determined by the exposure for the enclosed space the sanitary sewer enters, 
not the zoning where the sanitary sewer receptor itself is located. 
 
The Tier 2 Guidance notes, άSanitary sewers are also considered confined space receptors and preferential pathways at 
Tier 2 if an occupied building exists within 200 feet of where the sewer line crosses over or through actual or modeled 
groundwater contamination which exceeds the target levels calculated for sewers. The 200-foot distance should be a 
direct measurement from the point(s) of intersection to the occupied building rather than the measure of sewer line 
length to the building. The sanitary sewer includes its utility envelope. Sanitary sewer lines associated with septic 
systems must be evaluated the same as those leading to public treatment plants. The evaluation must include the sewer 
line(s) and associated utility envelope located between an occupied building and the septic tank. Additionally, if it is 
known a storm sewer is connected to a building, it must be included in the evaluation and treated as a sanitary sewer. 
The point of exposure is the receptor, and points of compliance include locations from the source to the receptor where 
actual contamination levels are measured and compared with modeled data for comparison and corrective action 
evaluation purposes.έ 
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Although Chapter 135 and the Tier 2 guidance refer to a sanitary sewer as a confined space receptor, in the application 
confined spaces and sanitary sewers are treated as separate receptor types. In the application, confined space refers 
only to a basement in a building occupied by humans, and sanitary sewer is used to refer to sanitary sewer receptors. 
The sanitary sewer receptor type is also used for septic tank systems and storm sewers. Keep in mind, even if a building 
is not a confined space (i.e., is slab-on-grade or has a crawl space) the sanitary sewer connected to the building could be 
a sanitary sewer receptor. 
 
Potential Sanitary Sewer Receptors 
There are άPotential Sanitary Sewer Residentialέ and άPotential Sanitary Sewer Nonresidentialέ receptors. Potential 
sanitary sewer receptors are sanitary sewer receptors not presently in existence, but which could exist in the future. A 
public right-of-way is a possible area of exposure for potential sanitary sewers. The zoning of a public right-of-way 
should be considered the same as the zoning of the property directly adjacent to the right-of-way.  
 
Sanitary Sewer Residential Receptors, Receptor Identification 
Generate the Receptor Identification Plume for Groundwater Vapor to Sanitary Sewer Residential as was discussed 
previously. 
 
Figure 10 shows an example of the receptor identification plume overlain on the site with some receptors identified to 
illustrate the process. 
 
Actual Sanitary Sewer Residential: ASSR 
The first actual sanitary sewer is assr-1. The sanitary sewer passes through the receptor identification plume within 200 
feet of where the sanitary sewer enters a residential enclosed space. Note: The enclosed space itself does not have to be 
within the receptor identification plume for the sanitary sewer to be an actual receptor. For example, even if the 
residence directly east of the site did not exist, assr-1 would still be an actual sanitary sewer receptor because of the 
residence to the southeast of the site. 
 
The sanitary sewer itself is input as a line receptor. The line receptor representing a sanitary sewer receptor is placed 
where the receptor identification plume intercepts the sanitary sewer. The sanitary sewer is a receptor if it enters an 
enclosed space within 200 feet of where the receptor identification plume intercepts the sanitary sewer. 
 
The second actual sanitary sewer is labeled, assr-2. It is an actual sanitary sewer receptor because of the residential 
enclosed spaces (houses) to the south and southwest of the site. 
 
Potential Sanitary Sewer Residential: PSSR 
The Receptor Identification Plume for Groundwater Vapor to Sanitary Sewer Residential (SSR) is also used to identify 
potential sanitary sewer residential receptors (PSSR). For example, two potential sanitary sewer residential (PSSR) 
receptors, with labels pssr-1 and pssr-2 are shown on the example Figure 10. If you look at Figure 10, you will see they 
are the closest adjacent properties zoned residential where the receptor identification plume intercepts the properties. 
The public right-of-way is a possible area of exposure for potential sanitary sewers (since sanitary sewer main lines are 
often placed in the public right-of-way). The potential sanitary sewer receptors are placed at the edge of the public 
right-of-way closest to the source. 
 
The application will automatically consider the source locations as potential receptor points of exposure. You do not 
need to, and should not, enter the source locations as potential receptors. 
 
Sanitary Sewer Nonresidential (SSNR) Receptors, Receptor Identification 
Generate the Receptor Identification Plume for Groundwater Vapor to Sanitary Sewer Nonresidential (SSNR) receptors 
as previously discussed. 
 
Figure 11 shows the receptor identification plume overlain on the site. Receptors for the example problem have been 
identified. We have not necessarily identified all the receptors, but have selected some receptors to illustrate the 
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process. 
 
Actual Sanitary Sewer Nonresidential: ASSNR 
Actual sanitary sewer nonresidential receptors are existing sanitary sewers entering a nonresidential enclosed space 
within 200 feet of where they fall within the receptor identification plume. 
 
The actual sanitary sewer nonresidential receptor assnr-1 is selected because it lies within the receptor identification 
plume within 200 feet of where it enters a nonresidential enclosed space. The same is true for assnr-2. The lines chosen 
to represent the receptors should be placed and sized to cover where the sanitary sewer intercepts the receptor 
identification plume. Note: You do not need to determine exactly where the sewer intercepts the edge of the receptor 
identification plume. The receptor (the line representing the receptor) can extend beyond edge of the plume, if this is 
more convenient for picking (x,y) locations for end point(s). The application will find the most restrictive point on the 
receptor and use this point for determining risk and site- specific target levels. The most restrictive point will be some 
point on the receptor inside the receptor identification plume. Extending a line receptor beyond the edge of the 
receptor identification plume will not affect the evaluation of the receptor. 
 
Potential Sanitary Sewer Nonresidential: PSSNR 
The LUST site for the example is nonresidential. The closest nonresidential potential receptors (which are not the source 
locations) lying within the receptor identification plume are the public rights-of-way at the edge of the LUST site 
property. Note: This is the on-site right-of way (we are assuming a 10 foot right-of-way), since the right-of-way is 
considered a potential receptor point of exposure for sanitary sewers. For the example, we could have omitted the 
public right-of-way to the south (pssnr-2) as a potential sanitary sewer nonresidential receptor since it does not fall 
within the receptor identification plume, but no harm would be done by including it. 
 
Water Line: WL 
Please review the Tier 2 Guidance. 
 
Generate the Receptor Identification Plume for the applicable type of water line as discussed previously. The receptor 
identification plume is used to identify actual water line receptors and the area of concern for potential water line 
receptors. 
 
Actual Water Line: WL 
An actual water line receptor for the groundwater pathway is: An existing water line that falls on or within the receptor 
identification plume, where the highest groundwater elevation is within three feet of the bottom of the water line. If the 
highest groundwater elevation is more than 3 feet below the bottom of an existing water line, the water line is not a 
receptor, even if it falls with the receptor identification plume. The highest groundwater elevation is the estimated 
average of the highest measured groundwater elevations for each year. Only actual water lines are entered into the 
application as water line receptors. Potential water line receptors are not entered into the application. 
 
Figure 12 shows the receptor identification plume overlain on the site. For illustration purposes, it is assumed the only 
water line within the receptor identification plume is a line running along the public right-of-way on the north side of 
Fourth Street. 
 
Potential Water Line: PWL 
The area of the receptor identification plume for water line where the first encountered groundwater is less than 20 feet 
below the groundwater surface is the area of concern for the potential water line receptor type. You do not enter 
potential water line receptors into the application. Instead, you are required to provide utility company notification of 
the area of concern. The potential water line receptor is then no action required (Refer to Tier 2 Guidance). A form for 
Utility Company Notification (DNR form 542-1531) can be found on the DNR website. The receptor identification plume 
is part of the material making up the notification. 
 
The potential water line receptor is the only potential receptor where notification alone is necessary and sufficient for 
no action required. 

https://www.iowadnr.gov/media/3105/download?inline
https://www.iowadnr.gov/media/5594/download?inline
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By mistake, some users assume notification alone is all that is required for other potential receptors (protected 
groundwater source, potential confined space, and potential sanitary sewer) for no action required. Although 
notification may be required for other potential receptors, notification alone is not sufficient to receive no action 
required for other potential receptors. 
 
Surface Water Bodies: SWB 
Surface water bodies are actual receptors only if they are designated use or general use that failed visual inspection. 
Initially, you identify surface water bodies using the default target levels for the receptor type. The default target levels 
are in-stream concentrations. Once a receptor has been identified and input into the application, a procedure is 
followed to compute target levels for the groundwater adjacent to the surface water body needed to meet the in- 
stream target levels (after accounting for in-stream discharge and mixing). The surface water pathway is discussed in the 
Tier 2 Guidance. 
 
We will use an example to illustrate a surface water body receptor. For the example, ƭŜǘΩǎ indicate under the 
άQuestionsέ section for designated use streams that a B(CW1) designated use surface water body is present within 500 
feet. 
 
Generate the Receptor Identification Plume for the B(CW1) as discussed previously. Figure 13 shows the plot overlain on 
the site. Because of the stream shape where it lies in the receptor identification plume, the stream is defined by two line 
segments. 
 
The application will generate receptor identification plume based on the type of surface water designation. If the surface 
water is within the plume follow the procedures for calculating a site specific target level in described in Tier 2 guidance.  
 
9.2 Soil Leaching, Receptor Identification Plumes 
We will now look at receptor identification for άSoil LeachingΦέ The procedures are the same as for the groundwater 
pathways, except for the method used to generate the simulated groundwater plume (the regulatory area of concern). 
The soil leaching receptor identification plumes are the result of combining two models. Using the measured soil 
concentration at the soil source the first model simulates the groundwater concentration beneath the soil source from 
leaching (soil leaching model). The simulated groundwater source concentration is used as the groundwater source 
concentration to simulate the groundwater plumes. The simulated groundwater concentrations are used to identify 
receptors, using the risk-based groundwater target levels for each receptor type. 
 
Based on receptor types you need to evaluate for Soil Leaching identified by the Preliminary Pathway Evaluation 
Requirements, you generate the required receptor identification plumes, overlay the plumes on your site map and 
identify receptors. Enter the identified receptors into the application, if they have not already been entered due to 
another pathway. 
 
The receptor-specific criteria are the same for groundwater source and soil leaching. This is because both pathways are 
concerned with groundwater concentrations. The risk-based target levels for the receptors are groundwater 
concentrations for both pathways. For example, for both soil leaching and groundwater source, an actual sanitary sewer 
is a receptor if it enters an enclosed space occupied by humans within 200 feet of the where the sewer is within the 
receptor identification plume. An existing water line is a receptor if it is within the receptor identification plume and the 
highest groundwater elevation is within 3.0 feet of the bottom of the water line at the measured or predicted points of 
exposure (Tier 2 Guidance). 
 
The άPreliminary Pathway Evaluation Requirements Soil Leachingέ table shows the receptor types to be evaluated for 
soil leaching. Because groundwater pathway results are based on groundwater sample data and soil leaching pathways 
are based on soil sample data, the receptor types to evaluate for the different sources (groundwater, soil leaching) may 
not be the same. 
 
For our example, the άPreliminary Pathway Evaluation Requirementsέ Table (Table 1) shows that we need to evaluate 
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the following receptor types for the άSoil Leaching Pathwaysέ: 

¶ Non-Drinking Water Wells-NDWW 

¶ Protected Groundwater Source-PGWS 

¶ Confined Space Residential-CSR 

¶ Confined Space Nonresidential-CSNR 

¶ Sanitary Sewer Residential-SSR 

¶ Sanitary Sewer Nonresidential-SSNR 

¶ Water line-WL 

¶ DU-Cold Water-B(CW) 
 
Click the άSoil Leaching RID Mapέ button in the άRID Mapsέ frame to activate the άSoil Leaching RIDέ form. Select 
άNDWWέ as the άReceptor TypeΦέ Click the άPlotέ button. The Receptor Identification Plume for Soil Leaching to 
Groundwater Ingestion to Non-Drinking Water Wells is generated. Figure 14 shows the plume overlain on the site. 
 
The soil leaching receptor identification plume only plots the simulated groundwater plumes. It does not contour the 
measured groundwater concentrations. The non-drinking water well receptor identified by the groundwater receptor 
identification plume is shown on Figure 14.  
 
The soil leaching plumes may be smaller or larger than the groundwater plumes. If for example the soil leaching to non-
drinking water wells plume is larger than the groundwater plume, additional non-drinking water well receptors may 
need to be added to the existing NDWW receptors (άGroundwater Ingestionέ button in the άReceptorsέ frame). 
 
For our example, Figure 15 displays a Soil Leaching Receptor Identification Plume for Confined Space Residential. If you 
compare it to Figure 8, the example of a Receptor Identification Plume for Groundwater no new receptors are identified. 
 
The soil leaching plumes for the other receptor types can be generated in the same manner as for the non-drinking 
water well discussed above. Overlay the plumes on your site and identify any receptors of the appropriate type that fall 
within the receptor identification plume(s). 
 
As previously noted, the soil leaching plumes may be smaller or larger than the groundwater source plumes and may 
vary by receptor type. If the soil leaching plumes are larger than the groundwater plumes they may identify new 
receptors. As such you may need to add more soil leaching receptors after you identify groundwater source receptors. 
 
9.3 Soil Pathways, Receptor Identification Plumes 
The receptor identification plumes for soil vapor to enclosed space and soil to water line are generated using ά{ƻƛƭ ±ŀǇƻǊ 
wL5 aŀǇέ ŀƴŘ ά{ƻƛƭ-²ŀǘŜǊ [ƛƴŜ wL5 aŀǇέ ōǳǘǘƻƴǎ ƛƴ ǘƘŜ άwL5 aŀǇǎέ ŦǊŀƳŜ.  
 
The receptor types to be evaluated are shown in the άPreliminary Pathway Evaluation Requirementsέ table. For our 
example problem (Table 1), for Soil Vapor to Enclosed Space, we need to identify the following receptor types: 

¶ Confined Space Residential-CSR 

¶ Confined Space Nonresidential-CSNR 

¶ Sanitary Sewer Residential-SSR 

¶ Sanitary Sewer Nonresidential-SSNR 
 
Table 1 also indicates we need to identify soil to water line receptors. 
 
Confined Space Residential 
To identify soil vapor to confined space residential receptors. Click the άSoil Vapor RID Mapέ button in the άRID Mapsέ 
frame to activate the άSoil Vapor RIDέ form. Select άCSRέ as the receptor type. {Ŝǘ ǘƘŜ άLƴǘŜǊǇƻƭŀǘƛƻƴ wŀƴƎŜέ ǾŀƭǳŜǎΦ 
Click the άPlotέ button to plot the άSoil Vapor to Confined Space Receptor Identification Plumeέ for άConfined Space 
Residential ReceptorsΦέ Any previously entered potential confined space residential receptors and actual confined space 
residential receptors are shown on the plot. 
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Soil vapor receptor identification plumes for vapor receptors are not based on lateral modeling of vapor transport. The 
soil data are contoured to the target level for the receptor type (red line). The potential receptor area of concern is 
where soil concentrations exceed the target levels and 50 feet from the edge of the measured soil plume (green 
contours). Keep in mind the soil source locations are automatically evaluated as points of exposure for potential 
receptors. You should not enter soil source locations as potential receptor locations. If an adjacent property is zoned 
residential and lies within the red contour line, it should be entered as a potential confined space residential receptor. 
Roads and public rights-of-way are not considered points of exposure for potential confined space receptors. 
 
The area of concern for actual receptors is within 50 feet of where soil concentrations exceed the target levels. Existing 
residential confined spaces are actual receptors if soil concentrations are exceeded within 50 feet of the confined space. 
The area within 50 feet of where soil concentrations exceed the target levels is approximated using the green circles. 
Each green circle has a radius of 50 feet and is centered on the soil contour (red) line. The area interior to the outer 
edges of the green circles is the area of concern for actual confined space receptors. Any existing confined space 
residential receptor lying within the area is an actual confined space residential receptor, and should be entered into the 
application. 
 
Figure 16 shows the Soil Vapor, Receptor Identification, Confined Space Residential plot overlain for example site. There 
are no actual receptors. Keep in mind the influence of zoning. The receptor ID plume is for confined space residential. 
The building east of the site is a confined space and within 50 feet of the soil contour line, but it is a nonresidential 
confined space. There are no off-site potential receptors, because the area where the soil concentrations exceed the 
target level (the contour line, labeled άB, 1.16έ) does not contact an off-site residential property. We can see from the 
plot the previously-entered receptors (entered due to groundwater source receptor identification) will be no action 
required. The potential receptors do not fall with the red contour, and the actual receptors do not fall within the outer 
edge of the green circles. 
 
Confined Space Nonresidential 
 Select άCSNRέ as the receptor type. Click άPlotέ to plot the άReceptor Identification Plumeέ for άConfined Space 
Nonresidentialέ receptors. Figure 17 shows the plume overlain on the example site. 
 
Figure 17 shows the nonresidential building on the adjacent property to the west falls within the actual receptor area 
(within 50 feet of the soil target level contour). This is a new actual receptor (acsnr-1). That is, it was not a receptor for 
groundwater or soil leaching, but is a receptor for soil vapor. It needs to be entered ƛƴ ǘƘŜ ά±ŀǇƻǊέ ŦƻǊƳ ƛƴ ǘƘŜ 
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άwŜŎŜǇǘƻǊǎέ frame. 
 
Sanitary Sewer Receptors 
An existing sanitary sewer line is an actual sanitary sewer receptor for the soil vapor to enclosed space pathway, if the 
sanitary sewer enters an occupied building within 200 feet of where the sewer line crosses over, through, or within 50 
feet of soil contamination which exceeds the target levels calculated for sewers. The 200-foot distance is a direct 
measurement from the point(s) of intersection to the occupied building rather than the measure of sewer line length to 
the building (Tier 2 Guidance). The zoning for the sanitary sewer receptor is based on the zoning appropriate for the 
occupied building, not on the zoning where the sanitary sewer line receptor itself is located. 
 
Potential sanitary sewer receptors are locations where sanitary sewers do not currently exist but could exist in the 
future. Areas within the soil plume defined to the target levels and the 50 foot buffer are considered potential receptor 
points of exposure. Public rights- of-way are considered points of exposure for potential sanitary sewers. The zoning for 
a public right-of-way is assumed to be the zoning of the property immediately adjacent to the public right-of-way. 
 
Sanitary Sewer Residential Receptors 
Select άSSRέ as the receptor type. Click άPlotΦέ The Receptor Identification Plume for Soil Leaching to Groundwater 
Vapor to Sanitary Sewer Residential will be generated.  
 
If an existing sanitary sewer passed through the RID plume and entered a residential-occupied building with 200 feet of 
the edge of the plume, you would need to enter the sewer line as a receptor (use a line receptor(s) where the sewer 
intercepts the plume). 
 
If the RID plume intercepts an off-site residential property, the residential property line should be entered as a potential 
sanitary sewer (donΩt forget the right-of-way does count as a potential sanitary sewer receptor). Do not enter the source 
location as a potential sanitary sewer. The application will automatically evaluate the source location. 
 
Sanitary Sewer Nonresidential Receptors 
DŜƴŜǊŀǘŜ ǘƘŜ wL5 ǇƭǳƳŜ ŦƻǊ ά{{bwέ ǊŜŎŜǇǘƻǊ ǘȅǇŜΦ 
 
If an existing sanitary sewer passes through the RID plume and enters a nonresidential occupied building with 200 feet 
of the edge of the plume, you need to enter the sewer line as a sanitary sewer nonresidential receptor (use a line 
receptor(s) where the sewer intercepts the plume). 
 
If the site is nonresidential and RID plume intercepts the public right of way of the site, the edge of the public right of 
way closest to the source should be entered as a potential nonresidential sanitary sewer receptor. If the RID plume 
intercepts an off-site nonresidential property, the nonresidential property line should be entered as a potential sanitary 
sewer nonresidential receptor (the right- of-way is a point of exposure for potential sanitary sewer). Do not enter the 
source location as a potential sanitary sewer receptor. The application will automatically evaluate the source location. 
 
Water line 
Click ƻƴ ά{ƻƛƭ-²ŀǘŜǊ [ƛƴŜ wL5 aŀǇέ ōǳǘǘƻƴ ƛƴ ǘƘŜ άwL5 aŀǇǎέ ŦǊŀƳŜ ǘƻ ōǊƛƴƎ ά{ƻƛƭ-²ŀǘŜǊ [ƛƴŜ wL5έ ŦƻǊƳΦ Select the 
ŀǇǇǊƻǇǊƛŀǘŜ ǿŀǘŜǊ ƭƛƴŜ ǘȅǇŜ ōŀǎŜŘ ƻƴ ǿŀǘŜǊ ƭƛƴŜ ƳŀǘŜǊƛŀƭ όŦƻǊ ŜȄŀƳǇƭŜΣ ά²[.έύ as the άReceptor TypeΦέ Click άPlotέ to 
generate the Soil to Water line Receptor Identification plume. 
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The Tier 2 Guidance states, άActual receptors include all existing water lines identified by the receptor survey that fall 
within the receptor ID plume. The receptor ID plume is the actual soil contaminant plume contoured to the applicable 
target level plus 10 feet.έ The red contour line(s) shows the soil data contoured to the target level for the receptor. The 
green circles are centered on the contour line, and have a radius of 10 feet. Any existing water line within 10 feet of 
where soil concentrations exceed the soil target levels (within 10 feet of the red contour or within the outer edge of the 
green circles) should be entered as a water line receptor. The line receptor should cover where the water line intercepts 
the plume (including the green circles). See the Tier 2 Guidance for a figure illustrating water line receptor identification. 
Keep in mind, only actual water line receptors should be entered into the application as water line receptors. 
 
Potential water line receptors exist where soil concentrations exceed the target levels. For potential water lines 
receptors for the soil to water line pathway, utility company notification of the potential area of concern is required. 
After notification, the pathway becomes no action required. Do not enter potential water line receptors into the 
application. The potential water line receptor is the only potential receptor type at Tier 2 for which notification alone is 
necessary and sufficient for no action required. 
 
9.4 Summary: Receptor Types, Receptor Identification, and Receptors 
The άPreliminary Pathway Evaluation Requirementsέ identify the receptor types you need to evaluate. For the receptor 
types you are required to evaluate, overlay the appropriate receptor identification plumes over your site map and 
identify potential and actual receptors. The identified receptors are entered into the Tier 2 application using the buttons 
in the άReceptorsέ frame. Each receptor should have a unique short label. 
 
A receptor should only be entered once, even if multiple receptor identification plumes identify it. A receptor identified 
by any receptor identification plume for that type (groundwater source, soil leaching, soil vapor or soil to water line) 
needs to be entered. 
 
Once you have entered all the receptors identified for your site, you are ready to move on to evaluation and risk 
classification for the pathways. 
 

10. PATHWAY EVALUATION 
The results of a pathway evaluation are risk classifications for each applicable receptor. The possible risk classifications 
for a receptor are H (high), L (low), or N (no action required). 
 
There are seven pathways (source of contamination and mechanism of contaminate migration) recognized by the Iowa 

https://www.iowadnr.gov/media/3105/download?inline
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RBCA program. The seven pathways are: 

¶ Groundwater Ingestion 

¶ Soil Leaching to Groundwater 

¶ Groundwater Vapor to Enclosed Space 

¶ Soil Vapor to Enclosed Space 

¶ Groundwater to Water line 

¶ Soil to Water line 

¶ Surface Water 
 
For data management purposes, these pathways are grouped into the following categories under the άPreliminaryέ 
portion of the Tier 2 application: 

¶ Preliminary Groundwater (Groundwater Ingestion, Vapor, Water Lines, Surface Water) 

¶ Preliminary Soil Leaching (Groundwater Ingestion, Vapor, Water Lines, Surface Water) 

¶ Preliminary Other Soil (Vapor, Water Lines) 
 
Keep in mind, the risk classification for the same receptor may vary between the pathways. For example, a non-drinking 
water well may be high risk under groundwater and no action required under soil leaching. An actual vapor receptor will 
have three risk classifications: one for groundwater source, one for soil leaching, and one for soil vapor. 
 
The buttons in the άPathway Evaluationέ frame on the άMain Formέ lead to the risk classification sections for each 
pathway. Prior to entering pathway evaluations, you should have completed the following: 

1. Entered all groundwater, soil and vapor data. 
2. If appropriate, set data adjustment (ignore) for selected groundwater or soil data. 
3. Determined and entered Sw-W values for groundwater and soil. 
4. Entered hydrogeology data. 
5. Answered all questions. 
6. Determined the receptor types to be evaluated. 
7. Generated required receptor identification plumes. 
8. Recognized and entered into the application all receptors identified by the receptor identification plumes. If you 

have not completed these steps, the άPathway Evaluationέ results may be incorrect. 
 

11. GROUNDWATER SOURCE PATHWAY EVALUATION 
On the άMain FormΣέ click the άGW Sourceέ button in the άPathway Evaluationέ frame to activate the άGroundwater 
Sourceέ form.  
 

 
 
The steps for evaluating actual receptors and potential receptors differ. 
 
11.1 Groundwater Source, Actual Receptors 
The actual receptor types applicable for this pathway are: 
 

Groundwater Ingestion 
Drinking Water Well: DWW  
Nondrinking Water Well: NDWW  
Water Line: WL (3 receptor types) 
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Vapor Receptors 
Actual Confined Space Residential: ACSR 
Actual Confined Space Nonresidential: ACSNR  
Actual Sanitary Sewer Residential: ASSR 
Actual Sanitary Sewer Nonresidential: ASSNR  

 
Surface Water Body (9 receptor types) 

 
Actual Receptors: Evaluation Requirements 
Click the άEvaluation Requirementsέ button in the άActual Receptorsέ frame to activate the Evaluation Requirements 
table. The ά[ŜƎŜƴŘέ ōǳǘǘƻƴ ƻƴ ǘƘŜ top right contains a legend for the main table. 
 

 
 
The main table lists all the actual receptors. For each actual receptor, the application has determined the receptor-
chemical combinations that you are required to evaluate. The key result in the table is άEvalΣέ short for evaluate. An 
άEvalέ means you need to evaluate the receptor-chemical combination. That is, you need to do monitoring well selection 
for the receptor-chemical. 
 
Any result besides άEvalέ means no additional work is necessary for the actual receptor-chemical combination under 
Groundwater Source; you should not do monitoring well selection. If monitoring well selection is not required (any 
result other than άEvalέ), the symbol used indicates the reason. 
 
To determine the evaluation requirements the application calculates the simulated and contoured groundwater 
concentrations at each actual receptor. If the simulated or interpolated concentration at the receptor exceeds the target 
level for a chemical (άEvalέ), you need to do additional work (monitoring well selection) to properly complete risk 
classification. 
 
For some receptor types, the groundwater target level is fixed (i.e., DWW, NDWW, and Water Lines). For such receptor 
types, άEvalέ will result when the receptor falls within the groundwater receptor identification plume (simulated or 
contoured) for a chemical. άEvalέ will not result if the receptor falls outside of the groundwater receptor identification 
plumes for a chemical. 
 
For actual vapor receptors, it is possible an actual vapor receptor can be in the groundwater receptor identification 
plumes for a chemical, yet άEvalέ does not result. That is, it is possible for an actual vapor receptor to fall within the 
groundwater source receptor identification plume for a chemical, yet be no action required (N) for the chemical. The 
groundwater (and soil leaching) receptor identification plumes use the minimum default groundwater concentrations 
for a vapor receptor type (i.e., 1,540 µg/L benzene for confined space residential). When you enter an actual confined 
space or sanitary sewer receptor into the application, a receptor-specific target level is computed (based on depth to 
groundwater, depth to foundation, and volume to area). The receptor-specific target level for a vapor receptor will be 
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equal to or greater than the minimum default target level. For example, the receptor-specific target level for an actual 
confined spaced residential receptor could be 2,740 µg/L benzene. Thus, in some situations, an actual vapor receptor 
may fall within the groundwater (or soil leaching) receptor identification plume for a chemical, yet when the simulated 
and contoured concentrations at the receptor are compared to the receptor-specific target level, it may no longer be a 
receptor for the chemical: the simulated and contoured concentrations at the receptor may be less than the receptor- 
specific target levels. 
 
The άEvaluation Requirementsέ are important for two reasons: 1) they indicate the actual receptor- chemical 
combinations for which you are required to do άmonitoring well selectionΦέ 2) Just as important, they indicate the actual 
receptor-chemical combinations for which you should not do άmonitoring well selectionΦέ 
 
The results are receptor- and chemical-dependent. If a receptor-chemical combination has άEvalΣέ you are required to do 
monitoring well selection for that receptor-chemical combination. 
 
If a receptor-chemical combination does not have άEvalΣέ you should not do monitoring well selection for that receptor-
chemical combination. If you do monitoring well selection for a receptor-chemical combination which does not have 
άEvalΣέ the receptor-chemical can end up having a risk classification of Low or High, whereas the risk classification would 
have been N (no action required) if you had not done monitoring well selection. 
 
A common mistake for users is to do monitoring well selection for actual receptor-chemical combinations which do not 
have άEvalΦέ 
 
Actual Receptors: Monitoring Well Selection 
Click the άMW Selectionέ button in the άActual Receptorsέ frame to activate the monitoring well selection form. This 
form is used to do monitoring well selection for the actual receptor- chemical combinations you are required to evaluate 
(άEvalέ for Evaluation Requirements). You need to specify the receptor type, the receptor, and the chemical. To illustrate 
the process, we will work through some of the required receptor-chemical combinations. 
 

 
 
Select άNDWWέ as the receptor type. When you select a receptor type, the small table to the right lists all the receptors 
of that type. Click the circle under the άSelectionέ column (it will become a blue circle). Set the chemical to benzene. If 
there are multiple receptors of a type, only one receptor can be selected at a time. 
 
Click άInterpolation Rangeέ and set the ranges. Click άPlotΦέ The receptor type, receptor, and chemical for the plot are 
shown in the frame above the plot area. 
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The application determines the site-specific target level (SSTL) at the groundwater source for the receptor and contours 
the groundwater data to that value. This is the primary area. The secondary (trapezoid shape) area originates from 
where the contoured SSTL value crosses the source line (a line perpendicular to the receptor passing through the source 
location). For detailed information refer to Tier 2 Guidance. 
 
Plotted on the screen are the locations of groundwater samples, with labels. Your first task is to select candidate 
monitoring wells (possible monitoring wells) for the receptor. Generally, these are all the wells in the secondary area 
(including the source) and άPέ wells. άPέ wells are wells not in the secondary area, but which have measured 
concentrations above the groundwater source SSTL for the receptor (a concentration above the contoured 
concentration shown on the plot). Selected wells are shown on the screen with a red label and in the grid to the left of 
the plot with a blue check mark in the άSelectέ column. 
 
To toggle the selection of a well you can click on the label for the well in the grid to the left. As you click the label, it will 
toggle from red to black on the plot.  
 
Auto Select 
You can use the άAuto Selectέ button to have the application select the candidate monitoring wells. When you click 
άAuto SelectΣέ the application will clear the previous selections and select all wells in the secondary area, the SSTL line 
area, the source well, and all άPέ wells. 
 
The wells used to monitor the actual receptor-chemical are chosen from the άcandidateέ monitoring wells. In some 
cases, this will include all the άcandidateέ monitoring wells, in other cases, a subset of the άcandidateέ monitoring wells. 
After using άAuto SelectΣέ you can adjust the well selection, if necessary, by clicking individual well labels in the grid to 
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the left of the plot. 
 
For our example, click άAuto SelectΦέ Now click the άRiskέ button on the bottom left side of the form. The application 
does calculations and evaluation for the receptor- chemical, using the selected wells, and shows the results in a grid at 
the bottom of the form. The άRisk Classificationέ is shown above the table. 
 

 
 
For each selected well, a row in the grid shows the simulated (modeled) concentration (Sim. Conc.), the SSTL 
concentration (SSTL Conc)., the concentration which needs to be met at the well, according to the modeling, in order to 
meet the risk-based target level at the receptor, the measured concentration (Meas. Conc.), and the monitoring criteria 
for the well (Criteria). 
 
Depending on your screen size and resolution, you may need to scroll the grid to the right to see all the columns.  
 
Well Criteria 
Monitoring wells are assigned a monitoring type depending on the criteria they meet. The criteria are discussed in the 
Tier 2 Guidance. 
 
The symbols and criteria applicable for actual receptors are:  

S: Source well for the chemical 
X: Not the source well. Measured concentrations above the SSTL. 
T: Above the method detection limit, or above άnon-detectΦέ  
G: Measured concentration less than the SSTL. 
P: In the primary area. Not in the secondary area. Concentration greater than the groundwater source SSTL.  
L: For low risk receptor classification only. Measured concentration greater than the simulated concentration. 

 
You Select T and G Wells 
Your only actual task here is to select a transition (T) and guard well (G) for the receptor. If appropriate, one well may 
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serve as both a T and G well. The wells meeting transition well criteria show a άTέ in the άCriteriaέ column, and wells 
meeting guard well criteria show a άGέ in the άCriteriaέ column. You select a transition well by clicking the row for the 
well in the άT Wellέ column. For example, to select MW-10 as a T well click the square for MW-10 in the άT Wellέ 
column. The entry will change from empty square to blue checkmark, and a T will be shown in the άMonitorέ column. 
 

 
 
You select a G well the same way. If a well does not meet G well criteria, NA (not applicable) is shown in the άG Wellsέ 
column. The monitor column (Monitor) will always reflect the current selections for T and G wells. 
 
Tier 2 Guidance states, άProvide a justification for any monitoring plan which differs from the minimum (either more 
wells or fewer wells). Explain any new monitoring wells proposed to meet monitoring requirementsΦέ For example, if the 
guard well is less than 50 feet from the source well, no transition well is required. If the receptor is less than 50 feet 
from the transition well, no guard well is required. If the receptor is less than 50 feet from the source well, neither a 
transition well or guard well is required. 
 
For our example, select MW-10 as both the transition (T) and guard (G) well. The άMonitorέ column will show a άTέ and 
άGέ for MW-10. 
 
If possible, you should try to pick transition and guard wells as close to being on-line between the source and receptor as 
possible. There are situations where wells will meet T and G well criteria, but may not be good choices, because they do 
not represent good locations for measuring groundwater concentrations between the source and receptor. 
 
It is possible wells meeting T and/or G well criteria do not exist in the trapezoid area. 
 
The wells selected for monitoring the receptor are shown in the άMonitorέ column, along with their monitoring criteria 
(S, X, P, L, T, G). The application automatically selects only the source monitoring well S in the άMonitorέ column from 
the candidate monitoring wells. 
 
It may be that not all the wells selected by the άAuto Selectέ end up included in the groundwater monitoring plan for the 
receptor (άMonitorέ column). The άAuto Selectέ chooses άcandidateέ monitoring wells. Refer to Table 3. For example, 
MW-3 is a candidate well that is not included in the monitoring plan. 
 
The άPέ well, MW-12, shows a -1 for the simulated concentration (Sim. Conc.). Because of the way groundwater 
transport modeling is done at Tier 2, no simulated concentrations are computed for P wells, so the value is shown as -1. 
This does not affect the risk classification. The SSTL for a άPέ well is the groundwater source SSTL. Refer to Table 3. 
 
Your only task in this grid is to select T and G wells. You must select T and G wells. The application does not 
automatically select T or G wells, even if there are candidate monitoring wells meeting T and G well criteria. A common 
error for users is to not select T and G wells. You may need to scroll the grid to the right to display the appropriate 
columns.  
 
If you wish to change the T or G well for an actual receptor-chemical at some later time, you will have to return to this 
grid. 
 
Having selected MW-10 as the T and G well for this actual receptor-chemical, click the άSaveέ button.  
 
Repeat this process for selecting monitoring wells for all other actual receptor types e.g., ACSR, ACSNR, etc. identified 
ό9Ǿŀƭύ ƛƴ ǘƘŜ ά9Ǿŀƭǳŀǘƛƻƴ wŜǉǳƛǊŜƳŜƴǘǎέ wŜŦŜǊ ǘƻ Table 2. 
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For your site, you should do monitoring well selection (including T and G well selection) for all actual receptor-chemical 
combination with άEvalέ in the άGW Source, Actual Receptors, Evaluation Requirementsέ table. Refer to Table 2. If an 
actual receptor-chemical combination does not have άEvalέ for άEvaluation RequirementsΣέ you should not do 
monitoring well selection. 
 
Groundwater Source, Actual Receptors, SSTL Tables 
After you have completed άMonitoring Well Selectionέ for actual receptor-chemical combinations having άEvalέ under 
άEvaluation RequirementsΣέ you can view the SSTL Tables for the Groundwater Source, Actual Receptors. 
 
From the άGroundwater Sourceέ form, click the άSSTL Tableέ button to activate the άGW Source, Actual Receptors, SSTL 
Tablesέ form. An SSTL Table contains detailed information on risk classification and monitoring for an actual receptor. 
Monitoring well criteria and risk classification criteria are covered in detail in Chapter 5 of the Tier 2 Guidance. 
 

 
 
The receptor types generated for each άPathwayέ are:  

Ingestion 
Drinking Water Wells (DWW) 
Nondrinking Water Wells (NDWW)  

 
Confined Space 

Actual Confined Space Residential (ACSR) 
Actual Confined Space Nonresidential (ACSNR)  

 
Sanitary Sewer 

Actual Sanitary Sewer Residential (ASSR) 
Actual Sanitary Sewer Nonresidential (ASSNR)  

 
Water line 

All Water line Receptor Types (WL)  
 
Surface Water Receptors 

All Surface Water Receptor Types (SWB) 
 
The tables for Ingestion and Confined Space are Table 3 and Table 4. LetΩs discuss the information in a SSTL Table for 
Groundwater Source, Actual Receptors (see Table 3 and Table 4 as examples). 
 
The first row shows the receptor type, the receptor short label and description, the chemical, and the groundwater 
source SSTL. The groundwater source SSTL is the groundwater concentration required at the source in order to meet the 
risk-based target level at the receptor (according to the simulation model). 
 
The second row shows the risk (H for High, L for Low, N for No Action Required). The application determines the risk 
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classification, based on the criteria in Chapter 135 and the Tier 2 Guidance. The second row also shows the target level 
(TL) at the receptor, the simulated (modeled) concentration at the receptor (Simulated), and the interpolated 
concentration at the receptor based on the measured groundwater concentrations (Interpolated). 
 
The remaining rows show information for each of the candidate monitoring wells selected for the actual receptor- 
chemical combination (άMW Selectionέ in the άActual Receptorsέ frame). 
 
The information for each candidate monitoring well includes the following: 

¶ The άLocationέ column - The well label for the monitoring well. 

¶ The άDistance from Sourceέ column - The άprojectedέ distance of the monitoring well from the source. The 
monitoring well location is άprojectedέ onto a line between the source and the receptor, and this is the distance 
shown, not the radial distance between the source and the monitoring well. Figure 18 illustrates the άDistance 
from Sourceέ measurement. 

¶ The άSimulation Valueέ column - The simulated groundwater concentration at the monitoring well. This is the 
groundwater concentration at the monitoring well, estimated using the Tier 2 groundwater transport model and 
site-specific parameters (i.e., source width, hydraulic conductivity, head gradient, main plume flow direction, 
range of plume flow, source concentration and location, monitoring well distance, and direction from the 
source). This is the concentration the groundwater model estimates could occur at the monitoring well location 
under current conditions. 

¶ The άActual Dataέ column - The groundwater concentration for the well location. This concentration is the 
maximum of the last two samples (six-month separation) or the last sample if steady and declining criterion is 
met. 

¶ The άSSTL Valueέ column - The concentration to be met at the monitoring well (according to the groundwater 
transport model) in order to meet the target level at the receptor. 
 
The risk classification for the receptor is determined from a comparison of the values in the άSimulation ValueΣέ 
άActual DataΣέ and άSSTL Valueέ columns. For an actual receptor, if an άActual Dataέ value is greater than an 
άSSTL Valueέ for any monitoring well, the receptor is high risk. If the receptor is not high risk, but the άActual 
Dataέ is greater than the άSimulation Valueέ for a monitoring well, the receptor is low risk. 

¶ The άCriteriaέ column - The monitoring criteria the candidate monitoring well meets (determined by the 
application). 

¶ The άMonitorέ column - The wells to be monitored for the actual receptor-chemical. The source well in the 
άMonitorέ column is automatically selected by the application from the wells in the άCriteriaέ column. The T and 
G wells in the άMonitorέ column, as well as other monitoring wells, are those selected by you (by selection in 
άMW Selectionέ). For example, if there are T and/or G wells in the άCriteriaέ column, but a T and/or G well is not 
shown in the άMonitorέ column, you probably need to do T and G well selection for the actual receptor-chemical 
in άMW Selection (if the actual receptor- chemical shows άEvalέ in άEvaluation Requirementsέ). 

 
For example, the non-drinking water well, NDWW-1, is high risk. Refer to Table 3. Four wells will be monitored for the 
receptor: mw-12, mw-1, mw-2, and mw-10. The target levels the monitoring wells will need to meet in order to 
reclassify the receptor to no action required during site monitoring are shown in the άSSTL Valueέ column. 
 
Actual Vapor Receptors and Vapor Sampling 
Table 4 shows the SSTL tables for confined space vapor receptors. They are both high risk for benzene based on 
groundwater concentrations. Because they are vapor receptors, one of the options you have is vapor sampling. If you 
performed vapor sampling (refer to Tier 2 Guidance) at the benzene groundwater source and passed, all vapor receptors 
under groundwater source would be no action required. 
 
You also have an option of completing vapor sampling between the groundwater source and an actual vapor receptor 
(confined space or sanitary sewer). This is called an alternative point of compliance. There are restrictions on where the 
vapor sampling can be done (Refer to Tier 2 Guidance,). The SSTL table contains important information relating to the 
restriction. If you do soil gas sampling between the source and the receptor, it must be done where current groundwater 
concentrations meet or exceed the simulated groundwater concentration at the receptor. The SSTL table shows the 



70 

simulated groundwater concentration at the receptor. It is the άSimulatedέ value in the second row of the SSTL table. 
 
For example, Table 4 shows the simulated benzene concentration at acsr-1 is 1,881 µg/L, and the simulated benzene 
concentration at acsr-2 is 2,515 µg/L. If soil gas sampling were to be done between the source and acsr-1 to attempt to 
clear the receptor, it would need to be done where current groundwater concentrations ŀǊŜ җмΣуум ҡƎκ[Φ LŦ ǎƻƛƭ gas 
sampling were to be done between the source and acsr-2 to attempt to clear the receptor, it would need to be done 
where current groundwater concentrations ŀǊŜ җнΣрмр ҡƎκ[Φ  
 
The vapor sampling option is only applicable for vapor receptors (confined space and sanitary sewer). 
 
11.2 Groundwater Source, Potential Receptors 
The process for selecting monitoring wells to monitor άPotential Receptorsέ under Groundwater Source is not the same 
as the process for άActual ReceptorsΦέ A single set of monitoring wells is selected to monitor all potential receptors of 
the same type (i.e., protected groundwater source, potential confined space, and potential sanitary sewer). 
 
For example, for protected groundwater source, a set of monitoring wells is selected to monitor the source location and 
all the protected groundwater source receptors you entered into the application (to represent adjacent property 
boundaries). 
 
In addition, residential and nonresidential potential confined space receptors are evaluated as a group, with one 
monitoring plan and risk classification. The same is true for potential sanitary sewer receptors. 
 
11.3 Groundwater Source, Protected Groundwater Source 
We will now discuss the selection of monitoring wells for Protected Groundwater Source, under Groundwater Source. 
The chemicals you need to do monitoring well selection for are shown in the άPreliminary Pathway Evaluation 
Requirementsέ table. You should select monitoring wells for each chemical with an X for άProtected Groundwater 
Source-PGWSέ under άGroundwater PathwaysΦέ For our example (see Table 1), we need to select monitoring wells for 
benzene (B), toluene (T), and TEH-Diesel (TEHd). 
 
If you are not required to evaluate the Protected Groundwater Source receptor type for Groundwater Source, then you 
would not do monitoring well selection. 
 
Click the άMW Selection and Mapέ button in the άProtected GW Sourceέ frame. 

 
 
Interior Wells 
Click the άInterior Wellsέ button. You will see a plot showing the protected groundwater source receptors you have 
entered, along with the locations and labels of the monitoring wells. You need to identify the άInteriorέ wells. 
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Interior wells are wells lying between the source locations and the protected groundwater source receptors you have 
entered into the application (generally, the closest adjacent property boundaries). When the application does risk 
classification, it first does risk classification assuming there is no institutional control and all wells must meet Tier 1 
levels. The application also automatically does risk classification under the assumption of an institutional control being 
in- place and assumes the interior wells are subject to the institutional control. Even if you know you will not be 
considering an institutional control on-site, you should still select interior wells, based on an assumed institutional 
control covering from the sources to the adjacent PGWS receptors you have input. If you have not entered any off-site 
PGWS receptors (the receptor identification plume is entirely on- site), then you should select all on-site wells as 
άInteriorέ wells. 
 
An interior well has a red label. You must tell the application which wells are άInteriorΦέ To toggle the selection from 
άNot- Interiorέ (black label) to άInteriorέ (red label), click the square box in the Interior column in the grid to the left of 
the plot.  
 
Interior wells are based on spatial location only (i.e., they are not chemical-specific). You only need to do interior well 
selection once for protected groundwater source. 
 
Downgradient Transition, and Guard Wells 
We need to select a downgradient transition (T) and guard (G) well(s) for benzene. This is a well (or wells) meeting 
transition (T) and guard (G) well criteria that is downgradient from the source location in the estimated travel direction 
of the plume. The selection is chemical-specific, although it may end up being the same well(s) for different chemicals. 
You need to do the selection for each chemical you need to evaluate for protected groundwater source. 
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Select άBenzeneέ as the άChemicalΦέ Click the άDown Gradient T, G Wellsέ button. The plot shows the monitoring wells. 
The monitoring well label shows if a well meets transition well (T) criteria and/or guard well (G) criteria. A well may meet 
both criteria. The source well is shown with an S (mw-1, S). 
 
You select the downgradient T and G well(s) by clicking the square box in the άUseέ column in the grid to the left of the 
plot. A selected well is shown with a red label. A well not selected is shown with a black label. To toggle between 
selected (red) and not-selected (black), click the square boxes in the άUseέ column. 
 

 
 
For example, there are several wells which meet transition or guard well criteria, but some are not down- gradient. For 
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example, MW-16 meets T and G criteria, but it is not downgradient from the source. The well(s) selected should be 
downgradient from the source in the direction the plume appears to be migrating. On-site wells are preferable. It is best 
to review a plot of the groundwater concentration contours overlain on the site to assist in the selection of a suitable 
downgradient T and G well(s). It is possible several T or G wells may need to be selected if the plume does not have a 
definite direction of migration or is migrating in more than one direction. 
 
For example, MW-9, MW-4 and MW-10 could serve as the downgradient T and G wells. You might select MW-9 as the T 
well (because it is on-site) and MW-13 as the G well. 
 
Transition Well-Most Limiting Receptor 
For any chemical for which monitoring well selection is required, you also need to select a transition well(s) for the most 
limiting receptor (T-ML). Click the άMost limiting T Wellέ button.  
 

 
 
The application computes the groundwater source SSTLs for all the protected groundwater source receptors you have 
entered. A red line is drawn from the source to the most limiting receptor (the receptor with the lowest groundwater 
source SSTL or most restrictive groundwater cleanup requirement), and the label for the most limiting receptor is shown 
in red. The T well for the most limiting receptor is intended to monitor groundwater contamination in the direction of 
the most limiting receptor. 
 
All wells meeting T or G criteria are shown with a T or G appended to the well label. You should first attempt to select a 
well between the source and the most limiting receptor meeting T well criteria. If a suitable T well is not available, you 
can select a G well. 
 



74 

 
 
For example, MW-9 and MW-10 look like possibilities. We will select MW-9 Looking at the groundwater flow direction, 
MW-9 would appear to be more representative of potential contaminant migration in the direction of the most limiting 
receptor (although, it is a judgment call). 
 
Click the circle for MW-9 in the ά¦ǎŜέ ŎƻƭǳƳƴ ƛƴ ǘƘŜ ƎǊƛŘ ǘƻ ǘƘŜ ƭŜŦǘΦ 
 
Repeat, if necessary, the same procedure for selecting T and G well(s) for other chemicals of concern. Keep in mind, you 
should select a downgradient T and G well(s), and T well(s) in the direction of the most limiting receptor for each 
chemical for which you need to do monitoring well selection. Your selections are chemical-specific. For example, if you 
select a downgradient T and G well for benzene, the application does not assume the benzene down- gradient T and G 
well applies for other chemicals (and in some cases, it may not meet downgradient T and G well criteria for other 
chemicals). It is recommended you take into account the measured groundwater concentrations, groundwater 
concentration contour plots and apparent direction of plume migration when you make your monitoring well selections. 
 
Remember to save your monitoring well selections. 
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Monitoring Map (Receptor Evaluation Map) 
Click the άMonitoring Mapέ button in the άProtected GW Sourceέ frame to activate the monitoring map.  
 

 
 
The plot is generated which shows the protected groundwater source receptors you have entered and the monitoring 
wells. The monitoring wells that are part of the monitoring plan for the άProtected Groundwater Sourceέ receptor are 
shown in red. For each monitoring well in the monitoring plan, the well label is shown, followed by the monitoring 
criteria, then the concentration. For each well not in the monitoring plan (black), the well label is shown, followed by the 
concentration. Also shown is a red line drawn from the source well to the most limiting receptor. 
 

 
 
You can print the map or export it as a DXF/PDF file. 
 
Risk Classification and SSTL Table 
We will now look at the άRisk Classificationέ results for Groundwater Source-Protected Groundwater Source. Click the 
άRisk/SSTLέ button in the άProtected GW Sourceέ frame to activate the άGW Source, PGWS, Risk Classification and 
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Monitoring Planέ table. 
 

 
 
For each chemical, the results are shown for two situations: the result with No Institutional Control (NIC) and the result 
assuming an institutional control (IC). 
 
For the case of no institutional control (NIC), all wells must meet the same target level for the chemical. 
 
In practice, the institutional control case (IC) works like this: groundwater SSTLs are computed for the monitoring wells 
using only the receptors you have entered into the application. Note: You will still get SSTLs for the wells on-site, but 
they are based on meeting the target levels for the off-site receptors you have input. 
 
The risk classification for benzene for a case with no institutional control is shown at the top left of the form. The risk is L 
for Low Risk. The SSTLs to be met at each monitoring well for this situation are shown in the grid in the άNIC-SSTLέ 
column. The target levels are all 290 µg/L benzene. 
 
The risk classification for benzene, assuming an institutional control, is shown at the top left of the form. The risk is L for 
low risk. The SSTLs to be met at each monitoring well for this situation are shown in the grid in the άIC-SSTLέ column. 
Generally, these SSTLs will be higher than the target level at the receptor, since they are based on meeting the target 
level at the receptors you have input and not at the monitoring well itself. 
 
As discussed previously, besides the wells you selected for monitoring (T, G, T-ML), the application automatically 
identifies E wells: wells with concentrations greater than the Tier 1 levels for protected groundwater source. An interior 
E well is an interior well meeting E well criteria. An exterior E wells is a well which is not- interior, but which meets E well 
criteria. 
 
A well may have more than one classification (i.e., the same well can be a T-ML well and an interior E well). 
 
To determine the IC-SSTL for interior E wells the application checks the well as a monitoring well for all the PGWS 
receptors you have input and uses the lowest SSTL. The receptor with the lowest SSTL is shown in the άReceptorέ 
column. 
 
Table 5 is an example of the SSTL Table. We will examine Table 5 in more detail. The top table is a summary risk 
classification for all chemicals for the case of no institutional control (NIC) and the case of an institutional control (IC). 
The results are valid for a chemical only if you have previously selected monitoring wells, if required, for the chemical. 
 
The second table gives the chemical-specific results. For the case of no institutional control, all wells must meet the Tier 
1 values. For the case of an institutional control, the SSTLs are determined from the PGWS receptors you have input 
(e.g., the source locations are not the point of exposure). For this example, the PGWS receptor type is low risk both 
without an institutional control and with an institutional control. However, as expected, the SSTLs are higher with an 
assumed institutional control on-site preventing exposure at the groundwater source locations. 
 



77 

You can see for the case of toluene and TEH-D an institutional control on-site would result in no further action required.  
 
11.4 Groundwater Source, Potential Vapor Receptors 
To help simplify the evaluation process for potential vapor receptors, the residential and nonresidential potential 
confined space (PCS) receptors are monitored and evaluated as a group, and the residential and nonresidential potential 
sanitary sewer (PSS) receptors are monitored and evaluated as a group. In order to combine residential and non-
residential receptors the application needs to know the zoning at each monitoring well. 
 
You should specify άMonitoring Well Zoningέ if you need to evaluate any of the vapor receptors for the άGroundwater 
Pathwaysέ in the άPreliminary Pathway Evaluation RequirementsΦέ Check the receptor types under άGroundwater Vapor 
to Enclosed Spaceέ (Table 1). The relevant receptor types are confined space residential (CSR), confined space 
nonresidential (CSNR), sanitary sewer residential (SSR), and sanitary sewer nonresidential (SSNR). If you need to 
evaluate a chemical (X) for any of these receptor types (CSR, CSNR, SSR, SSNR), you need to do monitoring well zoning.  
 
Monitoring Well Zoning 
Monitoring well zoning is used as part of evaluating potential confined space (PCS) receptors and potential sanitary 
sewer (PSS) receptors. Click the άMW Zoningέ button in the άPotential Vapor Receptorsέ frame to activate the άMW 
Zoningέ form. 
 

 
 
The form shows a plot of the well locations, and labels. You set the zoning by clicking on the drop-down arrows in the 
άLƴǘŜǊƛƻǊέ column in the grid to the left. The drop-down arrow provide a choice of zoning (NZ ς no zoning, R ς residential, 
NR ς nonresidential). Once you select zoning, it will show on the plot as follows: a black label ς no zoning, blue label ς 
residential, red label ς nonresidential. If there is no-zoning, the zoning is treated as residential for the purposes of risk 
classification.  
 
Your task is to tell the application the zoning at each well. The zoning is the zoning for the property where the well is 
located.  
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11.5 Groundwater Source, Potential Confined Space 
You can determine whether you need to evaluate potential confined space by checking the results for confined space 
residential (CSR) and confined space nonresidential (CSNR) under άGroundwater Pathwaysέ in the άPreliminary Pathway 
Evaluation RequirementsΦέ If any chemical has an X for either receptor type (CSR or CSNR), you need evaluate potential 
confined space. If you need to evaluate potential confined space, you need to complete the following: 1) identify interior 
wells, and 2) for each chemical with an X (CSR or CSNR), you need to select a downgradient T and G well(s) and a T 
well(s) for the most limiting receptor. If you need to evaluate the potential confined space receptor, you should do 
άMonitoring Well Zoningέ beforehand. 
 
For our example problem (Table 1), we need to evaluate potential confined space. In particular, we need to select 
monitoring wells for benzene. 
 

 
 
Repeat the steps with selecting Interior wells, downgradient T and G wells, T well for most limiting receptor, generating 
a monitoring plan map and Risk Classification and SSTL table as described for the Protected Groundwater Source above. 
 
The application does not assume the interior wells are the same for protected groundwater source, potential confined 
space, and potential sanitary sewer. Even if you have selected interior wells for protected groundwater source or 
potential sanitary sewer, you will need to select interior wells for potential confined space, if you need to evaluate 
potential confined space. 
 
An example of the SSTL Table for GW Source, Potential Confined Space, is shown as Table 6. 
 
The top table in Table 6 is a risk classification summary for each chemical, for the case of no institutional control (NIC) 
and the case of an assumed institutional control (IC). The receptor type is low risk (L) for benzene and no action required 
for the other chemicals. άN(PE)έ means no action required as determined by the άPreliminary Pathway Evaluation 
Requirementsέ (Table 1).  
 
The second table in Table 6 has detailed results for a specific chemical. Results are shown for each monitoring well in the 
monitoring plan. The same chemical specific results are shown on the screen. The άwellέ column shows the well label. 
The άActualέ column shows the Tier 2 concentration at the well (maximum of two most recent samples at the location, 
or most recent sample if steady and declining). The άCriteriaέ column shows the monitoring criteria for the well. άSέ is 
the source well. άTG-Down Gradientέ is the downgradient transition and guard well. άT-MLέ is the transition well in the 
direction of the most limiting receptor. άInterior Eέ is an interior E well. You may also have άExterior Eέ wells. 
 
The άNIC-SSTLέ column shows the SSTLs, the target levels the wells need to meet, for the case of no institutional control. 
Since we are combining residential and nonresidential receptor types, the SSTL shown for a well is the minimum of the 
following: 1) the SSTL for exposure at the well based on the zoning at the well and 2) the SSTL at the well based on the 
most limiting receptor. The most limiting receptor is shown in the άReceptorέ column. For example, if a well is zoned 
nonresidential and there are residential receptors off- site, the most limiting SSTL for the well may result from meeting 
the target level for the off-site residential receptor, rather than from exposure at the well. 
 
The άIC-SSTLέ column shows the SSTLs for the case of an assumed institutional control. In practice, this is implemented 
by determining the minimum SSTL for each well, using only the potential confined space receptors you have entered 
into the application. For example, with an institutional control, the SSTL at the source well is 8,346 µg/L, which is the 
source concentration required to meet the target level at PCSR-6, an off-site potential confined space residential 
receptor. In contrast, if an institutional control is not in-place at the source well, the SSTL is 5,195 µg/L, based on 
exposure at the source well location. Of course, only one situation (NIC or IC) will end up applying to your site. The 
results show the effect an institutional control would have on monitoring well target levels. 
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Examine the άTolueneέ column in Table 6. We have not selected monitoring wells for toluene (it is not required for our 
example). The risk classification is άN(PE)έ which means the source concentration is lower than the SSTL concentrations 
at the source. 
 
11.6 Target Levels for Potential Groundwater Vapor Pathways 
It has been noted that the target levels generated by the RBCA online application for low risk Potential Groundwater 
Vapor pathways at some sites do not correspond to the target levels identified in the Iowa Administrative Code and Tier 
2 guidance. 
 

 
 
This is a bug in the program which cannot be addressed at this time. Certified groundwater professionals should 
examine the target levels for potential low risk pathways in the application and manually adjust the SSTLs to the 
appropriate values based on zoning in the paper copies of reports submitted to the DNR. Provide a description of the 
adjustment in the Comments/Justification section for the monitoring plan in the application. 
 
11.7 Groundwater Source, Potential Sanitary Sewer 
The procedures for evaluating the potential sanitary sewers receptor type for groundwater are similar to potential 
confined space. The residential and nonresidential potential sanitary sewer (PSS) receptors are monitored and evaluated 
as a group. 
 
You can determine whether you need to evaluate potential sanitary sewer by checking the results for sanitary sewer 
residential ς(SSR) and sanitary sewer nonresidential (SSNR) under άGroundwater Pathwaysέ in the άPreliminary Pathway 
Evaluation RequirementsΦέ If any chemical has an X for either receptor type (SSR or SSNR), you need to evaluate 
potential sanitary sewer. If you need to evaluate potential sanitary sewer, you need to complete the following: 1) 
identify interior wells, and 2) for each chemical with an X (SSR or SSNR), you need to select a downgradient T and G 
well(s) and a T well(s) for the most limiting receptor. If you need to evaluate the potential sanitary sewer receptor type, 
you should have completed άMonitoring Well Zoningέ beforehand. 
 
For our example problem (Table 1), we need to evaluate potential sanitary sewer. In particular, we need to select 
monitoring wells for benzene.  
 

 
 
Repeat the steps with selecting Interior wells, downgradient T and G wells, T well for most limiting receptor, generating 
a monitoring plan map and Risk Classification and SSTL table as described for the Protected Groundwater Source above. 
 
The application does not assume interior wells are the same for protected groundwater source, potential confined 
space, and potential sanitary sewer. Even if you have selected interior wells for protected groundwater source or 
potential confined space, if you need to evaluate potential sanitary sewer for groundwater source, you need to select 
interior wells. 
 
An example of the SSTL Table for GW Source, Potential Confined Space, is shown as Table 7. The top table in Table 7 is a 
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risk classification summary for all the chemicals, for no institutional control (NIC) and with an institutional control (IC). 
Potential sanitary sewer is low risk (L) for benzene and no action required for the other chemicals. άN(PE)έ means no 
action required, as determined by the άPreliminary Pathway Evaluation Requirementsέ (Table 1).  
 
The second table in Table 7 and the grid on the screen show the results for a specific chemical. Results are shown for 
each monitoring well in the monitoring plan. The άwellέ column shows the well label. The άActualέ column shows the 
Tier 2 concentration at the well (maximum of two most recent samples at the location, or most recent sample if steady 
and declining). The άCriteriaέ column shows the monitoring criteria for the well. άSέ is the source well. άTG-Down 
Gradientέ is the downgradient transition and guard well. άT-MLέ is the transition well in the direction of the most 
limiting receptor. For an actual site, you might also have άInterior Eέ or άExterior Eέ wells. 
 
The άNIC-SSTLέ column shows the SSTLs (the target levels the wells need to meet) for the case of no institutional 
controls. Since we are combining residential and nonresidential receptor types, the SSTLs shown are the minimum of: 1) 
the SSTL at the well based on the zoning at the well or 2) the SSTL at the well from the most limiting receptor (residential 
and nonresidential). The most limiting receptor is shown in the άReceptorέ column. For example, if a well is zoned 
nonresidential and there are residential receptors off-site, the most limiting SSTL for the well may result from meeting 
the target level for the off-site residential receptor. 
 
The άIC-SSTLέ column shows the SSTLs for the case of an assumed institutional control. In practice, this is implemented 
by determining the minimum SSTL for each well, using only the potential sanitary sewer receptors you have entered into 
the application. For example, with an institutional control, the source well SSTL is 11,465 µg/L, based on meeting the 
target level at potential sanitary sewer nonresidential receptor PSSNR-4. If an institutional control is not in-place at the 
source well, the SSTL is 10,390 µg/L: the smallest SSTL from 1) assuming exposure at the well or 2) the SSTL required to 
meet the target levels at the receptors you have entered. In this example, the lowest SSTL is for exposure at the well 
(10,390 µg/L). We can tell this because the lowest SSTL for the receptors we have entered is shown in the IC-SSTL 
column (11,465 µg/L). 
 
Note: For MW-12 for άIC-SSTLΣέ άOut of Rangeέ is shown. This is because MW-12 does not qualify as a T well for the 
most limiting receptor. It is a T well, but it is not between the source and the most limiting receptor. This is another 
indication we may need to install a new well to serve as the T well between the source and the most limiting receptor. 
 
Only one situation (NIC or IC) will end up applying to your site. The results show what the effect of an institutional 
control would be for your site. 
 
Examine the column for άTolueneέ in Table 7. We have not selected monitoring wells for toluene (it is not required for 
our example). The risk classification is άN(PE)έ which means the source concentration is lower than the SSTL 
concentrations at the source.  
 
11.8 Groundwater Source, Receptor Summary 
We now turn to the άReceptor Summaryέ for άGroundwater SourceΦέ For the receptor summary to be accurate, you 
need to have completed any required monitoring well selections for the actual and potential receptors. In practical 
terms, you need to have completed, if appropriate, the following: 
 

Actual Receptors frame 
MW Selection  

Protected GW Source frame 
MW Selection 

Potential Vapor Receptors frame  
MW Zoning 

Potential Confined Space frame  
MW Selection 

Potential Sanitary Sewer 
MW Selection 
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For actual receptors, use the άEvaluation Requirementsέ button to determine the actual receptor-chemical 
combinations requiring monitoring well selection. For potential receptors, use the άPreliminary Pathway Evaluation 
Requirementsέ to determine the receptor types-chemicals requiring monitoring well selection. 
 
Click άReceptor Summaryέ in the άActual and Potentialέ frame to activate the άGroundwater Sourceέ table. The table 
lists the risk classifications for άGroundwater Sourceέ for the actual and potential receptors. The risk classifications are 
N/A (chemical is not applicable), N (No action required), L (Low Risk), and H (High Risk). The ά[ŜƎŜƴŘέ ōǳǘǘƻƴ ŦƻǊ Ǌƛǎƪ 
classifications is at the top right. 
 

 
 
The application determines and displays the risk classifications shown in the chemical columns (i.e., Benzene). The actual 
receptors are listed first, always followed by the potential receptors (always the last six rows). Two rows are shown for 
each potential receptor: one row for no institutional control (No-IC) and one row for institutional control (IC). PGWS is 
protected groundwater source, PCS is potential confined space, and PSS is potential sanitary sewer. 
 
The άCorrective Actionέ column is where you select completed corrective actions. When you print the table the 
corrective action numbers will be shown the column and the numbers for various corrective actions with the description 
are shown in the grid at the bottom of the screen. For example, you would select a ά1 ς Plugged drinking water weƭƭǎέ in 
the άCorrectivŜ !Ŏǘƛƻƴέ column if you plugged a drinking water well. If you have completed more than one corrective 
action for a receptor, use Ctrl-Mouse click to select completed corrective actions. When you print the table the selected 
entries will be listed with a comma (i.e., 3,4).  
 
The column for άCurrent Riskέ is used to indicate the overall current risk for the receptor. The application does not set 
the current risk for pathways/receptors. You must select the current risk. The information in the Current Risk column 
affects the receptors included in the groundwater monitoring plan, the receptors included in the groundwater corrective 
action map, and the receptors carried over to the SMR portion of the application. 
 
Select the άCurrent Riskέ from the drop-down menu.  
 
If you have not completed corrective actions affecting the risk classification for a receptor, the άCurrent Riskέ you specify 
should be based on the risk classifications shown for the chemicals. If the risk is high (H) for any chemical, the risk is high 
for the receptor. If there are no high risk chemicals, but one or more low (L) risk chemicals, the risk is low for the 
receptor. If there are no high or low risk chemicals, the risk is no further action (NFA). 
 
You also use Current Risk to reflect changes in risk classification resulting from corrective actions. That is, when the 
chemical risk classifications are no longer applicable you use the άCurrent Riskέ column to specify the new risk 
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classification. 
 
For example, the non-drinking water well (NDWW-1) is currently high risk (H). If no corrective action were completed, 
we would set the άCurrent Riskέ to άHigh RiskΦέ However, if we properly plugged the well, we would select a άCorrective 
Actionέ of ά2 - plugged non-drinking water wellsέ and set the άCurrent Riskέ to NFA. 
 
Another example, if we established an institutional control on-site prohibiting use of the protected groundwater source, 
for the άPGWS-No ICέ receptor we would enter a άCorrective Actionέ of ά9 - Established institutional controlsέ and set 
the άCurrent Riskέ to NFA. 
 
You may also have completed corrective actions not affecting the risk classification. For example, an actual water line 
pathway has been identified as high risk and you have notified the utility company supplying water to the area of 
potential water line impacts (6 ς Notified utility company plastic water line). This notification is required, but the 
notification alone does not clear an actual high risk water line receptor. The correct current risk is the highest chemical 
risk, unless you have performed corrective actions and the corrective actions affect the risk classification for the 
receptor. 
 
It is important you properly set the άCurrent Riskέ column. When the application generates the groundwater/soil 
leaching monitoring plan, if a receptor has an application-computed chemical risk of L or H it will be included in the 
monitoring plan, unless the άCurrent Riskέ column is NFA. If you clear a receptor by corrective action but do not select an 
NFA in the άCurrent Riskέ column, the receptor may be included in the groundwater/soil leaching monitoring plan (it will 
be included if any chemical has an L or H). 
 
11.9 Groundwater Source, Groundwater Monitoring Plan 
Click the άMonitoring Planέ button in the άActual and Potentialέ frame to activate the άGW Source, Combined 
Monitoring Plan, Actual and Potential Receptorsέ table.  
 

 
 
The groundwater monitoring plan only includes the wells required to monitor receptors for άGroundwater SourceΦέ You 
do not print the monitoring plan in this frame. This is because the monitoring plan required for the Tier 2 SCR combines 
the groundwater monitoring required for groundwater source and soil leaching. The combined groundwater source/soil 
leaching monitoring plan contains all the information in the groundwater source monitoring plan, along with any 
groundwater monitoring required for soil leaching. Accessing the combined plan is discussed later. 
 
To create the groundwater monitoring plan, the application assembles the monitoring well information for all low and 
high risk receptors. A receptor having L or H for a chemical in the άReceptor Summaryέ is included in the groundwater 
monitoring plan, unless the άCurrent Riskέ has been set to NFA. 
 
The monitoring plan is organized by well location, with the source well listed first, followed by the other wells, listed in 
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order of increasing radial distance from the source. The wells included in the monitoring plan are those selected by the 
user or the application (i.e., S) as part of evaluating a receptor. If a monitoring well is not being used to monitor a low or 
high risk receptor, it will not be included in the monitoring plan.  
 
For each well, the following is shown: 

¶ άMonitoring Wellέ column - The well label. 

¶ άActual µg/Lέ column - The Tier 2 measured groundwater concentration: maximum of two most recent or most 
recent if steady and declining. 

¶ άSSTL (µg/L)έ column - The groundwater site-specific target level (SSTL) at the well for the receptor. The 
groundwater target level the well needs to meet as part of meeting the target level at the receptor (according to 
the groundwater modeling). The concentration the well must meet as part of the no action required criteria for 
the receptor. 

¶ άIC?έ column - Applies to potential receptors only (protected groundwater source, potential confined space or 
potential sanitary sewer). Indicates the situation the SSTL is applicable to: no institutional control (No) or an 
institutional control (IC). 

¶ άReceptorέ column - The short label you assigned to actual receptors. For potential receptor types (protected 
groundwater source, potential confined space, potential sanitary sewer), this column shows the label of the 
most limiting receptor, except for downgradient T and G wells. For downgradient T and G wells, this column 
shows the receptor type (i.e., PGWS, PCS, PSS). 

¶ άDescriptionέ column - The description you input for the receptor. For potential receptors, if there is no most 
limiting receptor, the άDescriptionέ will show PGWS for protected groundwater source, PCS for potential 
confined space, and PSS for potential sanitary sewer. 

¶ άTypeέ column - The criteria the monitoring well meets for the receptor. άSέ is source well. The well criteria have 
been covered elsewhere in this UserΩs Manual and are also covered in the Tier 2 Guidance. 

¶ άRiskέ column - The risk classification for the receptor. This άRiskέ is the chemical specific risk determined by the 
application (shown in the άReceptor Summaryέ). This column does not show the άCurrent Riskέ assigned by the 
user in the άReceptor SummaryΦέ However, if the Current Risk for a receptor is NFA, the receptor is not included 
in the monitoring plan. 

¶ άFrequencyέ column - The frequency of sampling required. Determined from the risk classification for the 
receptor and the well άTypeΦέ E wells do not need to be sampled annually. A minimum of one sample is required 
for E wells, and the most recent sample must meet the SSTL. 

 
The άGW Source Monitoring Planέ information is used to construct the άGroundwater Corrective Action MapΦέ For each 
monitoring well in the monitoring plan, the Groundwater Corrective Action Map displays the concentration (άActualέ) 
and the lowest SSTL from among the high risk receptors.  
 
There may be cases where the lowest SSTL for high risk receptors is higher than the current actual concentration at the 
well. If a well does not have a high risk receptor, no corrective action concentration will be shown for the Corrective 
Action Map (however, as part of the monitoring plan, the well still needs to be monitored). 
 
Depending on your site, you may also have a monitoring plan for other chemicals ƎŜƴŜǊŀǘŜŘ ƛƴ ǘƘŜ άGW Source, 
Combined Monitoring Plan, Actual and Potential Receptorsέ table.  
 
11.10 Groundwater Source, Corrective Action Map 
The Groundwater Corrective Action Map displays the lowest SSTL for the high risk receptors associated with a well. The 
άCorrective Action Mapέ is a really a άHigh Riskέ corrective action map. The Tier 2 Guidance calls this map the 
άGroundwater Summary Corrective Action MapΦέ 
 
Click the άCorrective Action Mapέ button in the άActual and Potentialέ frame to activate the άGroundwater, High Risk 
Corrective Action Mapέ form. 
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Select άBenzeneέ as the chemical and set the άInterpolation RangeΦέ 
 
Each groundwater sample location is shown on the map with a well label and the measured concentration at the well. 
The lowest SSTL at the source well is contoured (red line) and forms the άPrimary AreaΦέ For example, in the picture 
above, this is 5,438 µg/L benzene for the actual confined space residential receptor, ACSR-1. Keep in mind, corrective 
action must reduce the maximum groundwater concentration to the lowest source SSTL: the maximum groundwater 
concentration must be reduced to 5,438 µg/L benzene. The red contour is an estimate of where concentrations 
currently exceed 5,438 µg/L. All wells need to meet the primary area SSTL. 
 
In addition to all wells meeting the primary source SSTL for a chemical, some wells will have high risk SSTLs specific to 
the well as presented in the groundwater monitoring plan table. All wells need to meet the lower of the well-specific 
SSTL or the primary area SSTL (the SSTL for the source well).  
 
You can print the map or export it as a DXF/PDF file. 
 
If there are high risk receptors for other chemicals you can generate a corrective action map for each chemical of 
concern. 
 

12. SOIL LEACHING PATHWAY EVALUATION 
Soil leaching is concerned with the potential for existing soil contamination to produce future groundwater 
contamination problems. The modeling involves two steps: 1) the soil leaching model uses existing soil contamination to 
simulate the potential future groundwater concentration beneath a soil source. 2) The simulated groundwater 
concentration beneath the soil source is used as the groundwater source concentration in the groundwater transport 
model. The simulations are an estimation of the groundwater concentrations which could occur in the future, as a result 
of current soil contamination. Soil source site- specific target levels or soil source SSTLs are soil source concentrations 
which will not result in groundwater concentrations exceeding groundwater target levels at a receptor in the future 
(according to the modeling). The soil source SSTLs are the soil target levels for the άSoil Leachingέ pathway. 
 
The άGroundwater Sourceέ and άSoil Leachingέ pathways are both concerned with meeting groundwater target levels at 
receptors. The άGroundwater Sourceέ pathway is concerned with existing groundwater contamination and produces 
groundwater cleanup levels (groundwater SSTLs). The άSoil Leachingέ pathway is concerned with existing soil 
contamination becoming groundwater contamination in the future and produces soil cleanup levels (soil SSTLs or soil 
leaching SSTLs). Hence, a receptor can have groundwater SSTLs that measured groundwater concentrations need to 
meet, and soil SSTLs that measured soil concentrations need to meet. Both are based on meeting the same groundwater 
target levels at a receptor. 
 
Prior to doing άSoil Leaching Pathway EvaluationΣέ you need to have identified and entered all receptors. The άReceptor 
Typesέ you need to evaluate for the soil leaching pathway are shown in the άPreliminary Pathway Evaluation 
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Requirementsέ under άPreliminary Soil LeachingΦέ The άSoil Leaching: Receptor Identification Plumesέ are generated 
using the άSoil Leaching RIDέ button in the άRID Mapsέ frame on the άMain FormΦέ 
 
Click the άSoil Leachingέ button in the άPathway Evaluationέ frame to activate the άSoil Leachingέ form. Some time may 
be required for the application to do background calculations before the form is shown.  
 
12.1 Soil Leaching, Monitoring Well Selection 
The άgroundwater concentration in the vicinity of the soil sourceέ is a factor in risk classification and reclassification 
during site monitoring of potential receptors for the soil leaching. 
 
You must first determine whether you need to do άmonitoring well selection in the vicinity of the soil source(s)Φέ A 
common error in Tier 2 SCRs is neglecting to do monitoring well selection, when it is required. 
 
If a chemical has an άXέ for any of the receptor types in the Preliminary Pathway Evaluation Requirements, you need to 
evaluate them for that chemical. 
 
Click the άMW Selectionέ button on the άSoil Leachingέ form to activate the monitoring well selection. 
 
Select άBenzeneέ as the άChemicalΦέ Set the άInterpolation RangeΦέ Click άPlotΦέ 
 

 
 
The application contours the soil data to the Tier 1 levels for soil leaching to groundwater (red contour, 0.54 mg/kg for 
benzene) and this defines the vicinity of the soil source for benzene. The application also plots the groundwater data to 
the Tier 1 levels for protected groundwater source (blue contour, 290 µg/L for benzene).  
 
You are required to identify the groundwater monitoring well locations lying on or within the soil contour (red contour). 
The blue groundwater data contour is for information only, but is not used to define the area of concern. Only the red 
soil data contour is used to determine groundwater monitoring wells in the vicinity of the soil source. 
 
Only the labels for groundwater monitoring well locations are shown on the plot. Select the monitoring wells on or 
within the red contour ǳǎƛƴƎ ǘƘŜ άLƴǘŜǊƛƻǊέ ŎƻƭǳƳƴ ƛƴ ǘƘŜ ƎǊƛŘ ǘƻ ǘƘŜ ƭŜŦǘ ƻŦ ǘƘŜ Ǉƭƻǘ. A selected well has a red label. A 
non-selected well has a black label. Save your selections using the ά{ŀǾŜέ ōǳǘǘƻƴΦ 
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Select other chemicals of concern if required to be evaluated and repeat the process of selecting monitoring wells. Save 
the selections.  
 
If you select a chemical which is not required to be evaluated, no contour is plotted. In the upper left corner of the plot, 
you see άSoil: TL>Interp.Max.Φέ This means the soil source concentration is less than the Tier 1 target level for soil 
leaching to groundwater. This also means you are not required to evaluate this chemical for soil leaching, as indicated in 
the άPreliminary Pathway Evaluation Requirementsέ for άSoil Leaching Pathwaysέ and you do not need to do monitoring 
well selection for the chemical. 
 
12.2 Soil Sample (BH) Zoning 
To help simplify the monitoring and risk classification process for potential receptors, residential and nonresidential 
receptors are combined. Potential confined space residential and nonresidential receptors are monitored and evaluated 
as a group. Potential sanitary sewer residential and nonresidential receptors are monitored and evaluated as a group. To 
combine residential and nonresidential receptors the application needs to know the zoning at soil sample locations. 
 
Use the άPreliminary Pathway Evaluation Requirementsέ to determine if soil sample zoning is required. Examine the 
vapor receptors under άSoil Leaching Pathwaysέ: άConfined Space Residential-CSRΣέ άConfined Space Nonresidential- 
CSNRΣέ άSanitary Sewer Residential-SSRέ and άSanitary Sewer Nonresidential-SSNRΦέ You should do soil sample zoning if 
any chemical has an άXέ for any of these receptor types. Soil sample zoning is not chemical-specific.  
 
Click the άBH Zoningέ button in the άPotential Vapor Receptorsέ frame. Repeat zoning designation selection as was 
described for the Groundwater Vapor pathways. 
 

 
 
12.3 Soil Leaching, SSTL Tables for Actual Receptors 
To view the risk classification and SSTL results for actual receptors click the άActual Receptorsέ button in the άSSTL 
Tablesέ frame to activate the άSoil Leaching, Actual Receptor, SSTL Tablesέ form. The results are displayed by άReceptor 
Typeέ which you select to the left of the table. 
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The first four rows of the grid are the same for all receptor types: 

¶ Soil Source (mg/kg) - The soil source, or maximum soil concentration for a chemical. Determined by the 
application from the Tier 2 soil sample data. Additional information for the soil source can be viewed using the 
άSourcesέ button on the άMain FormΦέ 

¶ Simulated GW at Soil Source (µg/L) - The simulated groundwater concentration beneath the soil source. 
Computed using the soil source concentration and the soil leaching model. The source width (Sw) used for the 
soil leaching model is the larger of the groundwater and soil source width. The source length (W) is the larger of 
the groundwater and soil source length.  

¶ SL Monitoring Well - Used to monitor soil leaching in the vicinity of the soil source. Selected by the application 
from the monitoring well locations you identified as being in the vicinity of the soil source. The application 
selects the well with the highest measured concentration for the chemical. It is possible different wells could be 
used to monitor different chemicals. If a chemical is not required to be evaluated and no monitoring wells 
ǎŜƭŜŎǘŜŘΣ ǘƘŜ ǘŀōƭŜ ǿƛƭƭ ǎƘƻǿ άƴƻƴŜέ ŦƻǊ ǘƘŜ ŎƘŜƳƛŎŀƭΦ  

¶ Monitoring Well Conc. (µg/L) - The groundwater concentration for the soil leaching monitoring well (maximum 
of two most recent or most recent if steady and declining). 

 
For the receptor type selected, the grid shows information for each of the receptors of that type you have entered into 
the application. 
 
For each receptor of a type, the grid shows: 

¶ The short label and description you entered to identify the receptor. 

¶ Risk - The risk classification for each chemical. If the risk classification is N, a reason is identified. The ά[ŜƎŜƴŘέ 
button in the right top corner contains description for the risk classification symbols. 

¶ Soil SSTL at Soil Source (mg/kg) - This is the soil concentration needed at the soil source (according to the 
simulation models) in order to meet the groundwater target level at the receptor: This is the soil remediation 
target level. The groundwater transport model is used to determine the groundwater concentration at the soil 
source needed to meet the groundwater target level at the receptor (GW SSTL at Soil Source). The soil leaching 
model is used to calculate the soil source concentration that would produce the groundwater concentration at 
the soil source. 

¶ GW SSTL at Soil Source (µg/L) - The groundwater concentration beneath the soil source the application has 
determined is needed to meet the groundwater target level at the receptor. This value is not used for evaluating 
actual receptors. This value is compared to the monitoring well concentration in the vicinity of the soil source to 
determine the risk classification, and for monitoring of low risk potential receptors at the SMR stage. 

¶ GW TL at Receptor (µg/L) - The risk-based groundwater target level at the receptor. This is set or determined by 
the application. For example, for actual vapor receptors, a receptor-specific target level is computed that 
incorporates the depth to groundwater entered for the receptor. 

¶ Simulated GW at Receptor (µg/L) - The simulated groundwater concentration at the receptor, using the soil 
leaching and groundwater transport models. This is the concentration the models predict might occur at the 
receptor in the future; based on the current soil source concentration, source width, source length, hydraulic 
conductivity, etc. 
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In some situations, values are not shown for άSoil SSTL at Soil SourceΣέ άGW SSTL as Soil SourceΣέ or άSimulate GW at 
ReceptorΦέ This occurs when the values are not needed for risk classification. For example, consider the benzene (B) 
result for assnr-1 in the picture above. The simulated groundwater concentration at the receptor under current 
conditions (Simulated GW at Receptor) of 978 µg/L is less than target level at the receptor (9,550 µg/L). No SSTL levels 
are computed.  
 
Sampling and Actual Vapor Receptors 
For soil leaching, vapor receptors can be cleared by passing vapor sampling at the soil source. Actual vapor receptors for 
soil leaching can be cleared by vapor at an alternative point of compliance, if steady and declining conditions for 
groundwater can be demonstrated. See the Tier 2 Guidance for more information on the use of soil gas sampling to 
evaluate vapor receptors for soil leaching. 
 
12.4 Soil Leaching, Protected Groundwater Source, Risk Classification and SSTL Table 
To view the risk classification and SSTL Table for protected groundwater source, click the άPGWSέ button in the άSSTL 
Tablesέ frame to activate the άSoil Leaching, Protected Groundwater Source, SSTL Tablesέ form. 
 
Protected groundwater source is a potential receptor. The only situation in which a potential receptor can be high risk 
is the protected groundwater source receptor under soil leaching. In all other situations, potential receptors can only 
be low risk or no action required. For example, protected groundwater source cannot be high risk under άGroundwater 
SourceΦέ Potential confined space and potential sanitary sewer receptors are never high risk (although actual confined 
space and actual sanitary sewer receptors can be high risk). 
 

 
 
The first four rows are a summary of the soil source data (the same as the actual receptor SSTL Tables, see the previous 
section for a detailed discussion). 
 
The results for two cases are shown: 

¶ First case - The case of no institutional control (NO I.C.). The soil source SSTLs are based on having to meet the 
receptor groundwater target levels at all locations. They are also computed assuming the groundwater target 
levels must be met directly below the soil sources. 

¶ Second case - The case of an institutional control (I.C.). In practice, this is implemented by computing the SSTLs 
using only the protected groundwater source receptors you have entered into the application. That is, you do 
not need to meet the groundwater target level directly beneath the soil source, but only at the receptors you 
entered. 

 
The major results are summarized under two headers in the grid, άSUMMARY-NO I.C.έ and άSUMMARY- I.C., ML 
ReceptorΦέ 
 
SUMMARY-NO I.C.: The case of no institutional control. You need to meet the groundwater target levels everywhere. 
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The soil SSTLs are computed assuming you must meet the groundwater target levels directly beneath the soil sources. 
 
The three rows directly beneath άSUMMARY-NO I.C.έ give the detailed results: 

¶ Risk Classification - The risk classification for the chemical. The ά[ŜƎŜƴŘέ ōǳǘǘƻƴ in the right top corner of the 
form contains description for the risk classification symbols. 

¶ άSoil SSTL at Soil Source (mg/kg)έ - The soil concentration (according to the soil leaching model) that would 
result in the groundwater concentration shown by άGW SSTL at Soil SourceΦέ 

¶ άGW SSTL at Soil Source (µg/L)έ - The groundwater target level for the receptor type. For the case of no 
institutional control, the target level for the receptor type. 

 
For example, in the picture above, for benzene, the target level 290 µg/L must the met directly beneath the soil source 
(GW SSTL at Soil Source). With a soil source concentration of 10 mg/kg, the soil leaching model predicts a groundwater 
concentration directly beneath the soil source of 1,131 µg/L (Simulated GW at Soil Source). 
 
According to the soil leaching model, a soil concentration of 2.56 mg/kg (Soil SSTL at Soil Source) will result in a 
groundwater concentration of 290 µg/L. When the άSoil SSTL at Soil Sourceέ is less than the άSoil Sourceέ concentration, 
the risk classification is either low or high. 
 
The soil SSTL can be computed by multiplying the soil source concentration by the ratio of the groundwater target level 
to the simulated groundwater concentration beneath the soil source (10*(290/1,131)). 
 
For example, in the picture above, for ethylbenzene, for a soil source concentration of 63.1 mg/kg the simulated 
groundwater concentration beneath the soil source is 3,129 µg/L (Simulated GW at Soil Source). This concentration is 
less than the target level for the receptor (3,700 µg/L). The receptor is no action required (N), and no further 
computations are done. The soil SSTL at the soil source is not computed. If it were computed for this situation, the soil 
SSTL would be higher than the soil source concentration. 
 
SUMMARY-I.C, ML Receptor: The case of an assumed institutional control covering the soil source. The soil SSTLs needed 
to meet the groundwater target levels are computed using only the receptors you have entered into the application. The 
application then finds the most restrictive receptor for each chemical: the receptor having the lowest SSTL at the soil 
source. The results for the most limiting receptor (ML Receptor) are shown in the four rows beneath άSUMMARY-IC, ML 
ReceptorΦέ 
 

¶ Risk Classification - The risk classification for the chemical.  

¶ Soil SSTL at Soil Source (mg/kg) - The soil concentration that would produce the άGW SSTL at Soil SourceΣέ 
according to the soil leaching transport model. The soil concentration at the soil source that would produce the 
groundwater target level at the most limiting receptor (according to the modeling). If the current άSoil Sourceέ 
concentration is greater than the άSoil SSTL at Soil SourceΣέ then the receptor is low or high risk. 

¶ GW SSTL at Soil Source (µg/L) - This is the groundwater concentration beneath the soil source required to meet 
the groundwater target level at the most limiting receptor, according to the groundwater transport model. 

¶ ML Receptor - The most limiting receptor. Of the receptors you entered, the receptor with the lowest soil SSTL 
at the soil source. The computations and results for each receptor are shown following άRESULTS FOR: PGWSέ 

 
High Risk Classification Criteria 
The protected groundwater source receptor (PWGS) for the άSoil Leachingέ pathway is the only situation where a 
potential receptor can be high risk (H). The risk classification is a two-step process. If the άSoil SSTL at Soil Sourceέ 
concentration is less than the άSoil Sourceέ concentration, the receptor is either low (L) or high (H) risk for the chemical. 
The receptor is high risk for a chemical if: The measured groundwater concentration in the vicinity of the soil source 
(Monitoring Well Conc.) is greater than the groundwater site-specific target level at the soil source (GW SSTL at Soil 
Source). If the receptor is not high risk, it is low risk. Or, if the measured groundwater concentration in the vicinity of the 
ǎƻƛƭ ǎƻǳǊŎŜ όaƻƴƛǘƻǊƛƴƎ ²Ŝƭƭ /ƻƴŎΦύ ŘƻŜǎ ƴƻǘ ŜȄŎŜŜŘ όҖύ ǘƘŜ ƎǊƻǳƴŘǿŀǘŜǊ ǎƛǘŜ-specific target level at the soil source (GW 
SSTL at Soil Source), the receptor is low risk. 
 



90 

At Tier 2, the purpose of selecting groundwater wells in the vicinity of the soil source (άMW Selectionέ in the άSoil 
Leachingέ form) is to determine the risk classification for protected groundwater source under soil leaching. The 
monitoring well in the vicinity of the soil source may also be used after completion of the Tier 2 SCR, as part of 
reclassification of potential receptors during site monitoring. 
 

 
 
If the άRisk Classificationέ is άL or HΣέ this means the soil SSTL at the soil source is less than the soil source concentration, 
but you either have not selected groundwater monitoring wells in the vicinity of the soil source or do not have any. In 
this situation, you will see there is no άSL Monitoring Wellέ or άMonitoring Well Conc.έ shown for the chemical. Without 
a άSL Monitoring WellΣέ the application cannot determine if the risk classification is L or H. If you see άL or Hέ listed as 
the risk classification for a chemical, you need to do monitoring well selection in the vicinity of the soil source. 
 
12.5 Soil Leaching, Potential Confined Space, Risk Classification and SSTL Table 
To view the risk classification and SSTL table for potential confined space, click the άPCSέ button in the άSSTL Tablesέ 
frame. This will activate the άSoil Leaching, Potential Confined Space, Risk Classification and SSTL Tablesέ form. This form 
displays the results for potential confined space under soil leaching. The residential and nonresidential potential 
confined space receptors you have entered are combined and evaluated as a group. The risk classification for potential 
confined space is never high risk (H). 
 

 
 
The data presented in the table has been discussed under actual receptors and protected groundwater source above. 
The monitoring well in the vicinity of the soil source (SL monitoring well) is not used for risk classification for potential 
confined space at Tier 2. However, it is used for reclassification of risk in the SMR phase. 
 
The results are presented for two situations: the results with no institutional control (SUMMARY-NO I.C.) and the results 
with an assumed institutional control (SUMMARY-I.C., ML Receptor). The major difference from protected groundwater 






























































































































