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1. INTRODUCTION

In May 2017, the lowa DNR Underground Storage Tank Section will be transitioning from a traditionaéolientype
risk-based corrective actio(RBCA) software program to a wedised application. The new wdiased application

Oal LILIX AOFGA2YE€0 gAff LISNF2NY (GKS alyYS FdzyOlAzya Fa Gf
ways. Site specific target levels and risks deteediwill be unchanged. Two major changes exist; the new application is
hosted entirely online, and correct mathematical analysis of all water line receptors is how possible.

Efforts have been made to ensure the transition to the new application is as Brasgiossible; 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 workflaivefan

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 w
be +/- 1% of the values found in versi@n0 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 agpdn.

Things to Know

1 Google Chrome is the preferred web browser for the RBCA applicatienapplication is stable and fully
functional on all common browserghough printing and some data entry fieldgyhave optimal appearance
in Chrome. The RBCppdication is also usable on mobile devices running iOS, Android, or Windows Mobile.

1 The RBCA application is entirely hosted online and is subject to the same rules as other State of lowa
applications (such as Facility Explorer). This means that a lamjgeession 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.

1 Records associated with the RBCA process have always been and will continue to be publiavaiable 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 easidor 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
1 Avalid lowa Entprise A&A user name and password will be required in order to use the RBCA application in

editY2RS® / ft A01 2y &/ NBI th&RBCA applicatda Idgyinipage to dbtain ErSowa 2 L) 2 °

Enterprise A&A account if you do not already have one.i$tie same account (and same user name and

password) that is used for well searches in Facility Explorer. CGPs will already have an A&Albgoaut a

new CGP or CGP assistant, you will need to contactDhR UST Sectidn ensure that your information has

been added to the list of RBCA users.

1 The new application will be available to the general public (just like the Tanks Database), though various types
users will have differerevels of access with different privileges.

0 CGPs and CGP assistants (CGPAs) will be able to access all LUST sites assigned to any CGP working for
same company (as recorded in the Tanks Database). The CGP and CGPA have essentially the same rights
Bothcan begin a RBCA applicatioased report, edit an iprocess report, download data, and save reports.
OnlyCGPs will have the ability smbmita report to DNR.

0 DNR project managers (PMs) will have the same rights as CGPs with the exception of thebétyéal
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.

o0 Administrators have all of theghts available to DNR PMs along with the abilities to delete reports and
Gdzyt 201¢ w. /! FLLXAOFGAZ2Y NBLRNIA GKFG KFE@S 0SSy

0 The general public will have view only rights to RBCA application reports and data eptate 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

1

T
)l

Once a user is logged in, they may search by LUST nameywulsar, 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, an

cities. Select the siteiwhich 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

(Tier2, SMR, etc.). Each report will have a type, description, dates, status, CGP, and reclassification requests

noted.

All preexisting LUST sites will have the most recent Tier 2 and most recent SMR uploaded. The Tier 2 will be

Gt 201 SR¢ I yR viilgb& fof editin odldr fo dit h&SMR, it is necessary to first select a risk.
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menu will allow selection of current site risk. Tiniast 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 repoitndlibe available after the
report is submitted.

otfle&y ! ySg FSIFIGdNB F@FrAtlotS G Tttt GAYSA ff2c¢
they wish without actually changing the original copy. For example, if you wanted to know vehasiiit 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 Mvcreate 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
the future, we recommend deleting it to avoid clutter tre site page.

o wS@AaSY ! ¢ASNIH NBLER2NI YI& ySSR (G2 0S NBJA&ASR 1
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 mat recent SMR.

o 585t SGSY hyte F@FrAfloftS (G2 GKS ! RYAYy F2NJ I OGdzt

If this is the initial RBCA report for a given site (i.e. nothing eriste RBCA application because there was no
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stage and either higbr low risk as of April, 2017 will have their Tier 2 and most recent SMR data uploaded to
the application.

Printing Report Pages, Mapand Data Tables

1

Maps will be available as either a pdf file or a dxf (AutoCAD) file. In order to print a map (pdf), the user will neec

to:

1. /| t AO0Péat f2i

2. The map will plot to a scale fitting the screen size. If you have a predetermined scale that yommeedl{ o0 n
for example), you can enter a scale into the scale box and replot the map.

3. ¢233tS GKS G{K2g¢g tNAYy(d ! NBF¢ FSI{Gdz2NBd® DNI & fAyS:
Move the plot to correspond with the available print areamy 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. | £t A01 G@9ELRNIE¢ FyR OK22a$S LIRT a GKS FAtS (GeLlso

5. Theuser can choose a location on the printed page fordgberce wellif 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 gapUsing this feature, you can accurately print a contour or
RID map on an already printed aerial photo.

6. Make certaintoun-OK S O1 (KS & C Avihenipmnting yod S map (alid wBeyf printing the
aerial photo). If you do not unheck this optionAdobe 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.

2
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Viewing aul printing of Monitoring Maps has been conveniently relocated inside the Pathway Evaluation
buttons.

Required elements of the physical Tier 2 Report aapgr than mapssuch as sample data, data before

modeling, and monitoring plans will be printed ditlgdrom the application (from your web browser). To print
0KSasS A4GSya aAavyLie OfAO01 GKS NRIKG Y2dzaS odzidzy
have been optimized to ensure that they will print properly; however, if a page igrivding 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.

Ef YrLA gAff RSFrLdzZ G G2 mnQ INAR aLI OAy3Id LYy Yy
situations where the grid spacing should be #iereor 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 wheaeethere
large, complex plumes or large volumes of data. Some situations (small pl8m&¥ calculations) may benefit
from a smaller grid spacing to promote accuracy.

Ef LI 3AS&a dKFIG R2 y20 KIFEIGS |y G9ELRNIE odzidzy &Kz
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It is important that prining of data tables and site information pages be don€ieaw mode. Maps that use the
GOELRNILE¢ odzidzy OFy 068 LINAYGSR FTNRY SAGKSNI SRAG 2
optimized to print the report iran efficient and neat format. Riiing pages such as data tables in edit mode will
not yield satisfactory results.

Navigating, Saving, Updating, and Submitting Reports

1

I a.FO1¢ odziti2zy Aa LINPOARSR 2y SIOK LI 3ASd ¢KAA 0 dz
each time it is clicked. Using the Back buttisrpreferred 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 ajgdtion 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
SYGSNBR FyR GKS a{l @S¢ 0 dzi (9 wil bk Bighl@tited (D {e8 fareasy lécstion2 T T
It was possible to enter identical samples in some locations of the Tier 2 software. These data were uploaded tc
the new application; ithaybe necessary to rename a small numbé&datapointsin order forthem 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
GARSYGAOIT ¢ &l YLX Sao
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entered to remain in the table after leaving the screAmsmall message box will appear in the upper right hand
O2NYySNI 2F (KS aONBSy y2ia4Ay3 dKFd GKS al @S ¢ lader a dzO
a session has been timedit. Note: Logged in sessions will expirdoed G A YSR 2dzi ¢ F FGSNJI mp
inactivity.
Screens where selections are made (such as monitoring well selection or borehole zoning selection) will
automatically preserve the selections made when exitingth @ NS Sy @ b2 a{ I @S¢ odzidz2y
on these screens.
If you attempt to save or submit a report and all required data has not been supplied, or all necessary selection:
have not been made, an error message in the upper right hand cornerotifif 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:
0 Update: This button will update all site parameters and equation results with the most reegridred 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.
0 Submit: The Submit button will only be available to CGPs and is the final step notlespof 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 eRBCA application report has been submitted for the Jikés 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 Informatiom the Transitionfrom Software to the RBCA Application

T

= =

=a =4

As part of the transition in April 201 7yvery effort was made to upload as much information from the most
recent software file of eachctivehigh and low risk LUST site into the database of the applicddiespite this,
we enmurage the user to review site informatioin the application and inform the DNR PM if there are
important items missing or that require a change.
The most recent Tier 2 and SM&ftware filefor eachactivesite wasuploadedto the application Thiswasdone
by an uploader program written by DNR Application Developnigme. Tier 2vasl dzii 2 Y | épgpowdEtd & &
allow foran editableSMR to be createdl Yy R dzLJt 2 RSR Ay aal gSRe¢ adl (dz
Before completing pathway evaluation or other operations in the appboait wasrecommended to enter and
Savé 3INRdzy Rgl GSNE &2Af O6F2NI NBOP ¢ASNI HOZ FyR az2Aaf
if data has been saved after import. Thiasrecommended only on the first use of the application focledUST
site. Once donetiwill not need to be done again.
¢KS a!asS Ay a2RIYGKSOKSOTIIo2RSNAINYISFEE TSI GdNBE Ay
the data entry table. Sample data that was uploaded in dkused to preselectorursS f SOlG G KS ! 2
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sure they match.
When completing the first revised Tier 2 in thpplication, ompare input datad.g, hydrogeology datasource
width, length data uploaded to the applicatiofrom the software file. Some parameters have fewer decimal
places allowable in the new applicatidifiyou obtain site specific target levels (SSTLs) or simulated
concentrations that are greater than 1% different from previous valigdsg the same groundwater data is a
good idea to ensure that hydrogeology and source width/length data match.
All receptor data contained irhistorical software fileswasuploaded to the new applicatiorwith the
exception of water line dataThis was because thveater line datain the applicatioris now separatedhto four
types with varied target levels necessitatirgentry.
o0 Water Line APVC or iron water mains with ngpetroleum resistant gaskets
o Water Line B: PVC or iron water service lines with-petnoleum resistant gaskets
0 Water Line C: PE/PB/AC/plastic water mains and service lines
0 Water Line D: Petroleum ristant water mains and service lines (roaceptors)
It isnolongerpossible to plot source width and length for chemicals having less than three data jociinés
application This should produce fewer extraneously large plumes and corresponding g that do not
represent reality.
Naphthalenewvasremoved as a chemical of concern throughout the application.
Methyl-tertiary butyl ether (MtBEyvasadded to the groundwater data tablgrovidnga convenient place to
store MtBE data rather than submiitiy separate Excel files. Individual sites retain their formerly agreed upon
MtBE reporting requirementand historical MtBExcel files have beemaintained.
Waste Oil (TEMVO)wasremoved from the chemicals of concern for soil samples since no tangds|kave
been published. Waste Gdstill includedin the soil data table for informative purposes.
Many of the monitoring well and borehole parameters (such as zoning designation and risk) that were toggled c
entered in the software are now small drdgwn 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 newaf@acompleting gpathway
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 evaluatidgi).that
will later be used to caldate 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 natisplay on the plan. Thigas also a requirement for the RBCA software.
CKS ONRBY@Y at 2 [ plasfic@aeiSeNitnéw dénated 2pBtentalnbiter line.
Drinking water or nosdrinking water weldatathat are notto be used for RBCA purposes (SSTLs, contouring,
riskanalysis) should not be entered into tapplicationgroundwater sample data table (even if they are going
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locations such as taps, faucets, water linggdrants, wells, and surface waters. Please use this newtable
avoid clutter in the sample data table.

9 The Tier 2 Cover Page is now a fillable pdf available on the DNR UST \i@insisg 2-0723 rather than being
printed from the application.

1 Inthe 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 SR ®nionitoring). Due to
the database structure of the new applicationisiyy 2 f 2y 3SNJ 6 S Ll2&daAofS (2 Y2R)
flyd A revised Tier 2 repors necessary if largecale changes (things that cannot be changed in the SMR) are
desirad. It will be important to make certain all Tier 2 parameters are set appropriately before submitting the
online report.

9 'ttt RIFEGF GlrofSa GKFd KIFI@S ofdzS O2fdzyy KSIFRSNE | NB
Groundwater Data Table fidenzene 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 sagachits. 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 lowa RBCA

The Rik-Based Correction Action (RB@#gcess folowaQ Leaking Underground Storage Tanks (LUSTs) was mandated
by the lowa legislature througlowa House File 508igned into law bthe governor on May 25, 1995. This legislation
called for a tiered assessment approach consistent withoBtandard Guide for Ridkased Corrective Action Applied at
PetroleumRelease Sit&sZhis is an emergency standard, E®38published by the Ameaa Society of Testing and
Materials (ASTM) in 1994. The final ASTM standard was published as-#51739

The legislation said, in essence, that RBCA would be applied to LUST sites in lowa. The legislation required the format
of aTechnical Advisory Conittee (TAC) fill in the details. The legislation required the TAC be made up of
representatives from the: lowa Environmental Council, Petroleum Marketers of lowa, lowa League of Cities, lowa
Groundwater Association, lowa Petroleum Council, Consulting &arginf lowa, lowa Association of Business and
Industry and the Administrator of the lowa Comprehensive Petroleum Underground Storage Tank Fund Board. The DN
was instructed to work jointly with the TAC to prepare draft rules for presentation to the Emvéwntal 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 p
into rule fom by the DNR, became effective in January 1997. The TAC made final decisions by majority vote. NOTE: D
was not a voting member of the committee. The TAC ceased to exist, as required by House File 508, when the
Environmental Protection Commission adoptad final rules.

1.2 Overview of the lowa DNR RBCA Program

RBCA considers the potential for chemical exposure by pathways from a source to a receptor, using a Tiered approact
Tier 1 assumes a receptor could be exposed to a chewiigancern at the sourclcation and has more stringent

target levels based on the risk of exposure at the source. Tier 2 assumes exposure to a aferoimadrn might occur

at some distance from the source and allows for-specific target levels (SSTLs) based on this distakTier 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 reféow@ Administrative Code Chapter 185d the

respectiveTier 1 and 2 Guidance Documents

2. OVERVI® OF THE TIER 2 RBAATHODOLOGY

The Tier 2 RBCA recognizes exposure to chemicals occurs through pathways. Chapter 135¢hefinesg as a
dransport mechanism by which chemicals of concern may reach a receptor(s) or the location(s) of a potetiaf.éec
A dReceptoé refers todenclosed spaces, conduits, protected groundwater sources, drinking andrivding water

wells, surface water bodies, and public water systems which when impacted by chemicals of concern may result in
exposure to humans anafuatic life, explosive conditions or other adverse effects on health, safety and the
environment as specified in these rules receptor may be adactuak receptor, one presently in existence, or could be
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opotential> ér not in existence at the time @ssessment, but which could reasonably be expected in the future.
Whether a pathway iscomplete or dincomplete is determined by the source of contamination and the mechanisms of
chemical migration. Complete pathways must be evaluated. Incomplete pgthd@not require evaluation. The DNR
generally classifies pathways into seven categories:
1. Groundwater Ingestion
Soil Leaching to Groundwater
Groundwater Vapor to Enclosed Space
Soil Vapor to Enclosed Space
Groundwater towWater line
Soil toWater line
Surbce Water

Nogakwd

In the Tier Zapplicationthe 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 contammn@tie mechanism for
chemical migration is groundwater transport. The Higlsed target levels at the receptors (points of exposure) are
groundwater concentrations.

The groundwater concentrations at a receptor, under existing conditions, are estimatddl inyerpolation using

measured concentrations and 2) simulation (modeling) of chemical transport in the groundwater. The groundwater
simulation model assumes steadtate and uses sitspecific 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 conitins 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 fpa@ygranted 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, dne afteria 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 maxiomgentration

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 use
to estimate the groundwater concentrations required taet 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
calleddsite-specific target levels or SSTLs. These are sifiecific, receptospecific, and chemicalpecific. 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 taxgds.le

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. Thdaisid target levis 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 recepiareeds 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 sousml (eaching) SSTL (s$gecific
target level). This SSTL is pathvspgcific, chemicadpecific, and receptespecific. If a soil concentration does not

exceed a soil leaching SSTL, we are reasonably confident the future groundwater concentratiecegtor (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 safiontamination. 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
onon-detectd ¥et, a no action required classification may be grated 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). Hereef 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 receppgain we would rather

overestmate 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. Majratio
contaminated air/vapor in the vadose (unsaturated) zone is the transport mechanism of concern. Tiasedkarget

levels are soil concentrations. The route of exposure is inhalation of vapors by humans in enclosed spaces. However, t
TAC did not evelop or select a model for vadose zone vapor transport. The modeling for this patlbesyotinclude

lateral (or horizontal) chemical vapor transport in the vadose zone. Hence, this patte@aynotcompute a soil SSTL, in

the usual sense. That is, shpathwaydoes notcompute 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 wased to convert the risbased 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 beneaidjacent 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 hynaah 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 s
immediately adjacent to an enclosed space.

Soil toWater Line Pathway

Existing soitontamination is the source for the soilwater linepathway. The receptor iswater line Target leves
have beerset for groundwater in contact wittlifferent types ofwater lines. See Tier 1 guidanc&he soil leaching
model was used testimate thesoil concentratiosthat would result in the groundwater target leelTresesoil
concentratiors arethe soil target levedfor water lines. The objective is to not exceed the soil target Igirethe vicinity
of awater 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 groundwateror 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 Sal
Soill Soll Soil

2.1 An Overview of Receptor Types and Notation
A number of different receptor types are defined for lowa RBCA. Their names and shorthand notations (as used in the
applicatior), grouped by route of exposure, are:



Groundwater Ingestion Reptors (Groundwater Ingestion and Soil Leaching to Groundwater Ingestion Pathways)
Actual
DWW: Drinking Water Well
NDWW: NorDrinking Water Well
Potential
PGWS: Protected Groundwater Source

Vapor Receptors (Groundwater Vapor to Enclosed Space, Soiltddpaelosed 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 Nadesgial
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 td/ater ling Sol to Water ling and Soil Leaching to Groundwatenater line
Pathways)
Actual
WL:Water line
PWL: Potentiaivater line

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

Surface Water @teria for Designated Use Streams (ug/l)

B* | B* | B* | B* | B* B State

Designated Use Cr Owned
(CW1)| (CW2)|(WW-L)| (Ww-2) [ (ww:3)|  (Lw)
for Surface Lakes
Cold Water Warm Water Water
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
TEHDiesel 75,000| 75,000| 75,000( 75,000 75,000{ 75,000 1,200 500
TEHWaste 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(CW?2): Cold Water Aquatic Life Type 2
B(WW1): Warm WateiType 1

B(WW-2): Warm Water Type 2

B(WW3): Warm Water Type 3

B(LW): Lakes and Wetlands



C: Drinking Water
State Owned Lakes

2.2 Receptor Types
Groundwater Ingestion Receptors (Groundwater Ingestion and Soil Leaching to Groundwater Ingestion Pathways)
The conern 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 anedicine 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 (ChaptE3%s2(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 departmerstirug67 Chapters 39 and 49.

Groundwater wells that araot defined as drinking water or nedrinking water wells include groundwater monitoring
wells and extraction wells for remediation systems, and wells used in a closed loop water system (i.epuaripdat
However, if the well serves a consumptive use, such as evaporative cooling (e.g., a production well), it must be
considered a nowrinking water well.

The riskbased target levels must be met at the water well receptor. The groundwater targds lavdrinking and non
drinking water wells are shown in thewaTier 1Look UpTable The levels applicable to drinking water wells (DWWSs)

are under the Groundwater Ingestion Exposure Rat, Actual Receptor. The levels applicable to-ddnking water

wells (NDWWSs) are under the Groundwater Ingestion Exposure Pathway, Potential Receptor. These target levels appl
at all Tiers (Tier 1, Tier 2, and Tier 3).

Protected Groundwater Source (WD):
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 Subrula 5635.2, asta saturated bed, formation,ragroup 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.

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, ageateggroundwater source is

assumed, regardless of the hydraulic conductivity measurements (i.e., even if the hydraulic conductivity is measured a:
less than 0.44 m/d).

The groundwater target levels for a protected groundwater source are shown iloweTier 1Look UpTable. The
levels applicable to a protected groundwater source are under the Groundwater Ingestion Exposure Pathway, Potentia
Receptor.

Vapor Receptors (Groundwater Vapor to Enclosed Space, Soil Vapor to Enclosed Space, and Soil loeaching t
Groundwater Vapor to Enclosed Space Pathways)
Also calledVapor to Enclosed Spaceceptors. See 56135.10(6), 156.35.10(7) {ier 2 Guidancechapter 3.

The route of exposure for vapoeceptors is the inhalation (breathing) of contaminated air by humans in an enclosed
space. (However, vapors can also create explosive hazards for their receptors.) Haseknhalation target levels are
limitations on the concentration of a chemidahaled by a human. Vertical vapor transport models are used to compute
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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 viapazeptors 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 benee
or adjacent to an enclosegpace 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 (ug/m3)
Benzene 600,000
Toluene 9,250,000

The target levels are the same fdlhaapor receptor types and chemicalé&apor(soil gasysamplingis optionalas 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 Poiint
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 Confied Space Residential (ACSR) and Actual Confined Space Nonresidential (AES&lB)e existing
confined space receptors (basements in an existing building occupied by humans). The pattern of occupancy is us
to determine if the receptor is residential nonresidential. A residence or home that could be occupied by the
same person on a 2dour basis would be considered residential. For example, a nursing,ldayeare, or schools
would be considered residential, even if the property is zoned nonresileAn office building or factory that is not
continuouslyoccupied by the same person on al2dur basis would be considered nonresidential.

Potential Confined Space Residential (PCSR) and Potential Confined Space NonresidentiaP@e8idR)onfined
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 spaceeceptor 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 stage} YA G NE &ASS6SNABR | NBE 02y ARhERENSBIR O2 Yy
the Tier 2applicationa éconfined spacérefers 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 dhoginated 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, becausecoéttaénties 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 leilels or s
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 targetlevels in the building to which the sanitary sewer is connected.

Actual Sanitary Residential (ASSR) and Actual Sanitary Sewer Nonresidential @5&dtEgt sanitary sewer is an
existing sanitary sewer connected to an existing building. The zonindgmnégal 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 Nonre S &SNiR]) ( Potential sanitary
sewers are locations where sanitary sewers do not presently exist, but could exist in the Aypurtdic rightof-way
is a possible location for a potential sanitary sewer. For potential sanitary sewers, the zoning of aghthieway
is assumed to be the same as the zoning of the property directly adjacent to thefiglaty. An area without
zoning is assumed to be residential exposure.

Water Line (WL) Receptors

Thewater linereceptor is often incorrectly overlooked irier 2 SCRs. You should review the Tier 2 Guidance carefully
with regard towater linereceptors. The concern is the water inside the line becoming contaminated by external contact
with contaminated soil or groundwater and diffusion of contamination iftewater line As a surrogate for someone
drinking contaminated water from water ling thewater lineitself is treated as a receptor. There are actual (existing)
and potentialwater linereceptors.

It should be assumed every property has a water seniie 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 Wdtex.construction
materialof a water service line or mainusknownthen the water line Bould be considered a receptor atlie 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 oeptors. There are no potential surface water body receptors. There are two categories of
receptortypes: designated use and general use. See the Tier 2 Guidzimazgter3.

Designated use segments are assigned or declared by the state, and have spéeiftarget 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 leveisiate a

2.3 Receptor Target Levels by Media

Each receptor type has groundwater and/or soil,disised target levels. The target levels apply at or near the receptor.
In some cases, the target levels are based on direct exposure (groundwater target lelrgikiag 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 vaporttranspor
models to relate the vapor concentration at a per&nose in the enclosed space to the groundwater and soil
concentrations beneath the enclosed space.
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The following table shows the target level media for each receptor type:

Target Levels by Mediatéhe Receptor

Receptor Typd Route of Groundwater Target | Soil Target Leveldy  Soil Gas
Exposure | Levels at the Receptor at the Receptor | 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 pathwaysX&\means the receptor type is applicable for
the pathway. AriiN/A¢ means the receptor type is not applicable for the pathway.

Receptor Type Groundwater Soil' Soil Vaporto | Saill t_oWater
Source Leaching | Enclosed Space line
Drinking Water WelDWW X X N/A N/A
Nondrinking Water WelNDWW X X N/A N/A
Protected Groundwater SourdeGWS X X N/A N/A
Water lineWL X X N/A X
Potential Confined Space ResidehBL£SR X X X N/A
Actual Confined Space ResidenfiSR X X X N/A
Potential Confined Space NonresidertRCSNR X X X N/A
Actual Confined Space Nonresidenrti’CSNR X X X N/A
Potential Sanitary Sewer Residenrr3SR X X X N/A
Actual Sanitary Sew@&esidentiaASSR X X X N/A
Potential Sanitary Sewer NonresidertRSESNR X X X N/A
Actual Sanitary Sewer NonresidentidBSNR X X X N/A
Surface Water Body (All Types) X X N/A N/A

3. APPLICATIOQVERVIEW
The following is an overview of the major seasof the Tier 2 portion of thapplication 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 tablestsnatipted 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
applicationdoes data managemetmtnd analysis. Thapplication for example, automatically detatines 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) byafipication You will need to provide
justification why data can bignored.

d. Hydrogeology:
Enter the hydrogeologic data. Theplicationdoes not contour groundwater elevations or provide head gradient
estimates. You will need to do this outside tigplication Theapplicationdoes provide contouring of groundwater
and sal concentrations.

e. Source Width and Length for Soil and Groundwater:
Theapplicationprovides 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 ptaetypes 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 evdligata at
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 towater line

Soil toWater lire

Surface Water

=A =4 =4 =8 -8 -4 -9

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 bydbpelicationto identify the receptors preserfor 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, groundwatevater line soil towater ling surface water).

In the applicationyou do not and should ot enter potential receptors at the soil or groundwater sourcebhe
applicationwill 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- Pahway Evaluations:
For organization, and because of procedural differences, the pathway evaluations are divided into three categories.
1 Groundwater Pathways (Groundwater Ingestion, Groundwater Vapor to Enclosed Space)
1 Soil Leaching to Groundwater
1 Soil Pathwgs (Soil Vapor to Enclosed Space and Suilater line

Monitoring well identification, Sit&pecific Target Level (SSTL) Tables, Receptor Summaries, and Corrective Action Ma
are produced under each pathway, as appropriate.
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k. Groundwater Monitoring Pla
Theapplicationcombines 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 pattay evaluations Groundwater and Soil Leaching prior to production of the final
Groundwater/Soil Leaching Monitoring Plan.

I.  General Plume Contouring:
Theapplicationprovides tools for general contouring of the soil, vapor, and groundwater chemical cortoemtra
data.

Bedrock

Note that if bedrock is encountered before groundwater for your site, you may héBedrock site. AdBedrock site
has unique procedures, and you are required to usededrock software If bedrock is encountered before
groundwate you need to check the rules and guidance to determine if you should be performiedeoclé analysis.
In the Rules, bedrock assessment is covered in detail under 135.10(3), Bedrock Assessmefniei2@adance,
bedrock assessment is discussedétail in Chapter 4, Bedrock Assessment. If bedrock is encountered before
groundwater and your site is ndexempt granulat (see theTier 2Guidance for definitions), you should not be using
the Tier 2/SMRapplicationdescribed in this manual. You museube Tier 2 Bedrockoftwareto evaluate agranulag
or énongranulag bedrock site. If your bedrock site does qualifyd@sempt granulaX then you should be using the
applicationdescribed in this manual. The bedraftware can be downloaded frorthe UST webpage

Additional information is available on the UST webpage regarding the application.

4. GETTNG STARTED WITH T2EPPLICIATION

In May 2017, the lowa DNR Underground Storage Tank Séctimitionedfrom a traditional clientserver type risk

based corrective action (RBCA) software program to abesed application. Theweb I & SR | LILOOILEE QA Gl AlRAY
performsi KS al YS FdzyOliAz2ya a GKS ¢ASNIH *SNRAAZ2Y odn &z 7¥i
target levels and risks determinedmain the same.

The items listed below are important points of interest for understiag and operating th&BCAapplication.

1 Google Chrome is the preferred web browser for the RBCA applicd@tienapplication is stable and fully
functional on all common browserghough printing and some data entry fieldgyhave optimal appearance
in Chrome. Thé&RBCAapplication is also usable on mobile devices running iOS, Android, or Windows Mobile.

1 TheRBCApplication is entirely hosted online and is subject to the same rules as other State of lowa
applications (such as Facility Explorer). Thismadhat a loggegn 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.

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

Logging in
1 A valid lowa Enterprise A&A user namalgasswords required in order to use th&BCApplication inedit
Y2RS® /£t A0]1 2y a/ NBI thERBCA applicatida Idgynipage to dbtain KrSowé Bnterprisd
A&A account if you do not already have one. This is the same account (aedusar name and password) that
is used for well searches in Facility Explorer. CGPs will already have an A&A dicgourate 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.
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& C O @ Secure | htps//staging.iowa.gov/entaa Pf N \EcalbngApp = hit frest Inr.govie2in fSearchft . ¥

i Apps State of lowa - Coler: M hbox (12) - ebired. [l Tanks W lowaDNRRiskBase: G Google [ lowa's DNRFieid Off B Google Maps HB lowa Department o
STAGING Server LDetails

“ Enterprise ABA Sign Create An Account Borgot Password Forgot Id

Sign up now to gel credentials you can use for Enterprise ASA enabled sites.

Register

The applications available to the general public (just like the Tanks Database), though various types of users wil

have different levels of access with different privileges.

0 CGPs and CGP assistants (CGiPéable to access bLUST 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
begin aRBCAapplicatiortbased report, edit an iprocess report, download data, and save repo@sly
CGPs have the ability smbmita report to DNRMake 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.

Affiliates  Initial Release  Cost Admin AOs ATP  Contract 28e  Certification UST Site
‘racking Tier 1 Tier 2 Tier 3 Free Product Bedrock Classification SMR Remediation CA/Tier :©

Certified Groundwater Professionals

Assessment Monitoring
Gwe: | —-GWPs— b : --CADRs-- M

Due Due
Date: Date:
Rec'd Rec'd
Date: Date:
Update Update

State of Iowa Home
webmaster@dnr.iowa.gov

o0 DNR project managers (PMs) bate 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 ediapprove/reject reports.

o Administrators have all of the rights available to DNR PMs along with the abilities to delete reports and
Gdzyt 201¢ w. /! LIWLXAOFGAZ2Y NBLR2NIa&a GKFd KI @S 0SSy

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

e
@_“'L'JQ [ OWA About Contact Search Admin ¥ Log Out

PARTMENT OF NATURAL RESOURCES

Risk Basep CorrecTIVE ACTION

Site
Site Information
Site Name: Spring LUST No: 87ZLD32
Address: 123 Owl UST Registration No.: 193201976
City: Malcom Tank Status: Regulated tanks - r/f
County: Poweshiek Classification: No Action
Zip Code: 501570000 Current GWP: Roo Rabbit

Responsible Party

Name: Honey
Mailing Address: City:

State: 1A Zip Code:

Free Product Data
State of lowa DNRHome Site Policy Leading lowans in caring for our natural resources r ‘Admin,PM,Internal,CGP) Version: 4.2.3.4078

Searching for a LUST Site and Selecting a Report

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

1 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 progfesshe 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.

Site Information

Site Name: Spring LusT N 87LD32
Address: 123 Owl UST Registration No.: 193201976
City: Sanborn Tank Status: Regulated tanks - active
County: O'Brien Classification: No Action
Zip Code: 51248-1110 Current GWP: .
Roo Rabbit
Responsible Party
Name: Roo Rabbit
ame:
Mailing Address: 216 E MILWAUKEE ST City: SPENCER
State: 1A Zip Code: 51301
Action Report Type Description Received Date Approved Date Rejected Date Status CGP Reclassification Requested
Tier2 5/5/2017 5/5/2017 Approved .
Roo Rabbit
SMR 10/14/2022 Approved Roo Rabbit
Revised Tier2 2019 Soil Revise 10/14/2022 Approved
Roo Rabbit
SMR Tier 3 SMR 10/14/2020 10/14/2022 Approved Roo Rabbit
SMR Tier 3 SMR 71812022 10/14/2022 Approved ROD Rabb\t

1 Software files for thpre-existingopenLUST siteaere uploaded. All existg closed LUST sites that received no
action required classification by May 2017 were not included in the upload.
1 The far left column will list the actions available to the user for each report.
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Water Samples New SMR

Action Report Type Description Received Date Approved Date Rejected Date Status CGP Reclassification Requested

View Tier2 5/5/2017 5/5/2017 Approved Roo Rabbit

View SMR 1/31/2019 10/14/2022 Approved Roo Rabbit

View Revised Tier2 2019 Soil Revise 10/9/2020 10/14/2022 Approved Roo Rabbit

View SMR Tier 3SMR 10/14/2020 10/14/2022 Approved Roo Rabbit
View SMR Tier 3 SMR 7/8/2022 10/14/2022 Approved Roo Rabbit

View SMR Tier 3SMR Saved

Edit Roo Rabbit

o View: The user can view the report, but not make anyngjes.

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.

otfle&y ! ySg FSIFIGdzNB F@FrAtlotS G Tttt GAYSA ff2c¢
they wish wihout 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 tlleme 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 futgirenceor for use in negotiationbut 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 wS@AaSY ! ¢ASNIH NBLER2NI YI& ySSR (2 0S NBOJA&ASR 1
exact copy offte 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.

0 Delete: Only available to the Admin feubmittedreports. Available to CGP, CGPA, and PM forguldy
savedreports.

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 copié® qfrinted report were made, one
F2N) SIFOK aAdGSe Ly (KS a2tR¢ az2Faol NBx || FAES O2dA R 0
data from two neighboring LUSTSs.

The new online RBCA application uses datatygse architectuS | YR R2S&a y20 KI @S aFAf Sa:
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 vegpafaiof 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 siteourtietadditional

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 aopgdio site of a commingled pair. Make note on
GKS LI LISN O2LIASa (KFG GKS aAdS Aa LINIG 2F | O2YYAy3f !
of the application report that the site is comingled. In accordance with previousypatiake justifications for sie

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 ofiype} S& | @ANIdzZ f aayl L
report to use as a base upon which to build the new repist.example, if you are tasked with completing a revised T2
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and SMR in a given year, yowstcomplete the revised Tier 2 (RT2) before creating the e .SAny SMRreated

0ST2NBE (GKS ySé weH

A a

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

Action Report Type Description
View Tier2

Revise

Play

View SMR low risk

Edit

Delete

View Revised Tier2

Play

View Post OE SMR
Edit

Delete

Recei

ved Date

5/6/2017

2/14/2019

2/15/2019

Navigatirg, Saving, Updating, and Submitting Reports

1! a.101¢ odzitizy

A a

LINE A RSR 2y SI OK

Approved Date Rejected Date Status
5/6/2017 Approved
Saved

each time it is clicked. Using the Back buttepreferred to using the back arrow on your browsggmou have
made changes to a screen or data table. This will ensure that your new data or selections are properly

preserved.

Risk Basen CoRRECTIVE ACTION

Report Information

Report Type:  SMR
SMR Type: Low Risk

Description: Tier 3SMR

Report Status: Saved
Groundwater Professional. Roo Rabbit

Reclassification Request:

Latitude:

Enter Data Soil Gas at Sources

SG at Soil Sources.

Soil Gas

s i
o

SG at GW Sources

Pathway Evaluation

-
Soil Vapor

o T

Sail Water Line

Monitoring Results Map Summary Table
e

Back

Received Date:

Status Date:

PLAY Report:
Longitude:
Soil Gas Monitoring Plan

Contouring Potential Receptor

Summary

GW Monitoring Plan

GW/Soil Leaching

Status/Reclassification

Receptor Status Change

Soil Gas

Site Reclassification

LI 38 ¢ KA A

adzo YAUUSR oA fife chér®yes did rotSesist at 0K | y 3 ¢

0 dz

1 Many data entry fields in the new application contain logic that will not allow implausible to incorrect data types

to be enteed. An error message will show if data of the incorrect format or data outside acceptable limits is
odzii2y A&

SYGSNBR FyR GKS

afl

DS ¢

Ot A0 SR® ¢KS

2FF

It was possible to enter identical safep in some locations of the Tier 2 software. These data were uploaded to

the new application; ithaybe necessary to renamsmedata in order for them to work in the application. This
might be as simple as adding a dash or slash or number to the sedondo LJ A NJ 2 ¥
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Groundwater Data

Save
« Error: The Sample Date field is required,

TEHWO  Ground Surface Elevation  Top of CasingElevation | Top of Screen Elevation | Static WaterLeval | K DS MtBE Use In
Well/BHLabel SampleDate | X(ft) Y(f)  B(ug/l) T(ug/L) E(ug/l) X(ug/l) TEH-D(ug/L)  (Mg/L) () [0 (ft) () (vday)  (mg) (g Model
o] N S S N | N [ O
[ mws [ osro/2002 |[ 84 || e6 || 1a0o0.0o] 18ac0.co)| 1800.00][ 10000.00] il | |
[ mwe_ |[oo/03/2003 |[ 84 |[ 66 |[14300.00][ see0.col| 12s0.00][ 020.00]] i | | I |
[ mwsa | oswiz004 ][ sa |[ 66 || 3s800] s4700| 23500|| 1730.00 i | [ | u}

Groundwater Data

« Error: Well Label 'MWA' must be unique
« Error: Well Label 'MWA' must be unique
« Error: Well Label 'MWA' must be unique

TEHWO  Ground Surface Elevation  Top of Casing Elevation  Top of Screen Elevation | Static Water Level K oS MtBE Useln
Well/BH Label Sample Date X (ft) = Y(ft) | B(pg/L) T(ug/L) E(pg/l) | X{(pg/L) TEH-D(pg/L) (pg/L) (ft) (ft) (ft) (ft) (m/day) | (mg/L) (rg/L) Model
T IS I (R I R I IR R I
7N I N N ) ) T | | | I — —
[ wawe [ erorms | ee | _ee || vsemuaa] vsoo000] [ ao000][ aroood] I | | N —
[ osowron ][ o+ o5 ][ eoud ssoon] smoo] swoso ][] I — —
[owws | oariess |[ s s | ssanoe][ wazonn] sl o] ][] I — —

T 514GF SYyiNER &aONBSya KI @ %SndadoveleSiata tabixitin2mist befcieked itidsdgr 6 S
for any data entered to remain in the table after leaving the scréeK. S & { | @S¢ 0 dzii G 2iyis 6 A € ¢
clickedafter a session has been timed out. Note: Logged in sessions will expegt 1 A YSR 2 dzié | Fii
minutes ofinactivity.

9 If you attempt to save or submit a report and all required data has not been supplied, or all necessary selection:
hawe not been made, an error message in the upleéirhand corner will notify you that the report or field is not

complete and offer instructions on how to rectify the situation.

Risk Basep CorrecTive AcTION

Report Information Back
» Site Reclassification Request must be answered
Report Type: Received Date:
SMR Type: Low Risk v
Description: Tier 3SMR
¥
Report Status: Saved v Status Date:

Groundwater Professional:

Reclassification Request: PLAY Report:  [J
Latitude: Longitude:
Enter Data Soil Gas at Sources Pathway Evaluation Contouring Soil Gas Monitoring Plan Potential Receptor

SG at Soil Sources Soil Leaching Status/Reclassification GW Menitoring Plan
Soil Water Line Site Redlassification

ol GasQuestions SIETE S5 mey 205
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1 The main report page has two blue buttons at the top:

Risk Basep CorrecTive ACTION

Report Information =

Reclassification Request: PLAY Report:

Latitude: Longitude:

GWirSeil Leaching

0 Update: This butin 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.

0 Submit: Tle 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 press. This will automatically send an email to the DNR PM
alerting them that a RBCA application report has been submitted for theT$ite action is a signal that the
report is finished and no more work will be completed in the RBCA application before BENRw.

Free ProducData

I o0dziGd2y SyidAadt SR GCNBES t NPRdzOG 51 GF¢ Aa f20FGSR 0St
The Free Product reporting feature has been deactivated. September 202Zree product recovery dataan no

longer be submitted in the application. Any existing data already entered in the application is now read only. Free
Product Recovery Reportsaybe submitted electronically using DNR Form-8424. Electronic copies of the

completed form should beubmitted to ust.rbcasoftwaremtbe @dnr.iowa.gov

‘ Free Product Data ’ Water Samples New SMR
s
Action Report Type Description Received Date Approved Date Rejected Date Status
View Tier2 5/6/2017 5/6/2017 Approved
Revise
Play
View SMR low risk Saved
Edit
Delete

Printing/Savingas PDHEXxporting Report Pages, Maps, and Data Tables

All printouts included in the paper copy of a submissiosaved to electroniceport submissiorshould be
printed/saveddza Ay 3 (GKS a+ASgé Y2RS 2F GKS FLIWIX AOFdGA2yd ! ff
printing/savingin Edit will not yieldsatisfactoryresults.
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Free Product Data Water Samples New SMR

Action Report Type Description Received Date Approved Date Rejected Date Status

Cuiew ) Tier2 5/6/2017 5/6/2017 Approved
Revise

Play

Cview ) SMR low risk Saved

Edit
Delete

Use both landscape and portrait modes for printis@yingas applicable. Example: Data tables are best printed in
landscapenhile many maps are best printed in portrait.

Print own DA Fonk e Conectne Ador

Total: 2 sheets of paper

m Sy

DMR. WALS c
Destination @ DNRLWAL Fq":f’,a:l'

Groundwater Data

Grousd Tepof Tegof Static
WelUBH  Sample X ¥ TEHD TEHWO  Surface Cas! Screen  Waner X TDS MMBE Useln
Labed  Date Of3(F) Blgly TR Elpll X'l PV () Bewstion ift) Besaton ift) Beation ity Level 1) (miday) (me!L p') Madel

Change.

»” 181950 160 £9 29, 1330000
Wi 1352 160 89 AAE0) 2262600 naz nesm
W ! 42,000.00 420,000 00 <81, 000.00 nem new
Pages @ & v 61359 160 89 £032.00 6420000 62,000 00 <20 10010 ez
R 2000 160 89 SA0000 6200000 <760000 na s 13150
(o) o 1581133 : 50000 nest nan 11
390000 125 nan IEEE
naess e 11335
nese van 1115
14254 naz [IEEE
naes nan 1315
nese  nen 1335
Layout Landscape - R 1160 &9 nest naea EEE
” 81950 160 113 104
MW-4 ORIOFE2 160 113 15,364.20 nan
13 65000 5000 nan
More setings e 13 4%000 0 220000 200000 1200000 nan
633020 7 16.500.00 nan
nan
Print useg system dialog.. (Ciri+Shit+P) nan
1315,500.00 51500 48100 nan
131400050 11, 68600 70000 nan
nan
<2m  am nas
< %M N3
am  am nan
@m  am naon
500 19m naon
W2 OEN1/1958 128 25 <400 <1.00000 <4000 naon

21



Pages to Print Comments 8 Forms
Al Document and Markups e
CLarran 1Aage i
h Summarize Comments
b Mare Options Document 85 x 11080
. _ A5 & 11 Inches
Page Sizing & Handling (i)
M e PR i — -
Size Poster Muttiple Boakiet R, —
e s

{_IFit - s

— e Y

- Aclual size | ey, -

— b
A~ Shiink Owersized pages e |- |

{3 Custom Scale: 100 % S
ey .

_Cmonse paper source by FOF page size
f' __|Print on both sides of paper

Cnientation

2 Auto portraitlandscape

£ ® Portrait
i Landscape
i '
Page 1of 1

S

Required elements of the Tier 2 ReportSMRother than maps such as sample data, data before modeling,
justificationsand monioring plansmustbe printedsaveddirectly from the application (from your web browser). To
print/savell KS&S AdGSYya Of AO01 GKS NARIKG Y2dza S oTdEnYd ¢aneitffeR & S f
send the page to print directly or save it aBRF page.

lowa DNR Risk ased Coractve Acton

Print 1page
_
@BIOWA o itori | B oo - ——
e Monitoring Plan ONF_WALSPRINTER
Tier 2 Groundwater Monitoring Plan: Groundwater Source and Soil Leacl DNR_WALS_PRINTER -
Risk Basen CoORRECTIVE Benzene Save as PDF
Monitoring Well Actual SSTL K7 Receptor  Description Type See more...
g togy .
= = =) 3 o Layout Portrait -
Monitoring Plan
TSNS 88 More settings ~
Chemical
wioa
Benzent v
w8
s
s
Comments/Justification
Stateof lowa DNRHome Site PO

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 pint correctly with the default settings in the most common web browsers.
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Mapsmust be exportedas either &°?DHFile or aDXFAutoCAD) filett f 2 i ¢ (G KS RS aA NBHe mapiwilld 2 y
plot to a scale fitting the screen siZRefore generating 8DFY I LI FNRBY G KS | LILX AOI GA2Yy X dz
t NAYG ! NBFé¢ FSEFEdGdzNBa 2 3IABS GKS YFLI Fy FLLINRLINRIFGS @
will place a box overlay on the map that indicates what will be includedeipdt file, allowing you to best use the

space Move the plot to correspond with the available print ard&e map will move and zoom just like Google Earth

(drag and drop, scroll wheel on the mouse).

Groundwater RID
50 . Show MW/BH Labels:¥
Plot CSR Confined space Residential Show Potent. Recept.:¥ Show Act. Recept.:¥
ot H v =

(287.1,271.1)
Groundwater RID: Vapor - Confined Space Residential ey 50 feet

T HewarPlum<Grid Spacing Saw-18

X: N‘A
TEHD: TL>=sC
TEHWO: N/A

<3 box overlay

Faw-16

Faw-13

/ £t A0 &9 E LIPS thd fils BpeOK2 2 4§

Export..

Format: BOF o

Paper Location (Inches)

The user can choose a location on the printed page fosthece wellif 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 le
edge of tle paper. Using this feature, you can accurately print a contour or RID map on an already printed aerial photo.

When printing PDF magand when printing the aerial photpgnsure that thex | O (i dzI sklecioh ik rBade in print

preferences. If the printeis allowed to autesize the maps, the onmch scale bar included may not be one inch long on
the printed copy.
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Groundwater RID: Groundwater Ingestion - Protected Groundwater Source 50 feet

Gaw-19

E: TL>=SC

X: TL>=SC

TEHD: TL>=SC

TEHWO: TL>=SC

%W—l 7 Printer: | \liowa ~ || Properties Advanced Help @&
Copies: |1 = [ Print in grayscale (black and white) [[]5ave ink/toner ®
Pages to Print Document: 8.5 x 11.0in
® Al Current Pages 1 85x 11 Inches
P More Options E}::N—'—*—%T'—-*— ‘o
Page Sizing & Handling (1) o
Size Poster Multiple Booklet \..,. S b .

(I Fit ' (@) Actual size ' s N """"“‘:;"“"‘
() Shrink oversized pages (O Custom Scale: |TC'C' % 3 == .' A

| [[JChoose paper source by PDF page size

[C1Print on both sides of paper

Orientation:

) Auto (@ Portrait (O Landscape
Comments & Forms < N
Document and Markups ~ | | Summarize Comments
Page 1 of 1
Page Setup... Print Cancel

Saw-16

LT &2dz ySSR 'y ! dziDXE! b yRAUEKS AANAENDOI ad2FO@GAaGt RSt AODS|

The maximum scale size for maps in #@pplication is 1 inch = 380 fThis means that all plumes at <3000 ft in greatest
dimension can be fit onto a page.

Groundwater RID

- Rece;_ator Type Plotte_d, . Interpolation Range
E Confined Space Residential
: CSR v

Groundwater RID: Vapor - Confined Space Residential el 380 feet
T: Actual Plum<Grid i

E: TL>=SC Spacing

X: N/A

TEH :T'I.>=/";C

TEHWO: N/A

LEf YFLA ¢Aff RS Thodeing aniaghropriateyricispeking) is 2ds#ntialiito/eBstre timely plotting of
maps. Fored¢ d aljdzr NB¢ 2F F INARIE (GKS FLIWLX AOFGAZ2Y Ydzad OF t C
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 (drtransmit over the internet) hundreds of thousands of point concentrations. You will
GOGAYS 2dzié¢ 27F U K SpplichtiodpradOdeditiezngp. 0 ST2NBE (K S

It isveryimportant to select an XY map size and a grid spacing that will encourage the systerketonly those

calculations that are truly required. Examples:
1. hy  fFNBS aAdSs aSdid GKS AINAR aLIOAy3a (G2 HnQ NI GK
2.hy I avyrftf O2NYSN)I 3Ira adlaArazys asStd GKS YAY FYyR Yl
3. If you have diny plume (often a soil plume) around a single well/boring, zoom in and plot your map using only a
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GSNE &aYlftt ., o62E® !aS [LILINBLNAFGSEE NBRIdZOSR 3INAR
the system to make a huge number of caltiglas that do not affect the area of interest.

Interpolation Range Interpolation Range

Interpolation Range Interpolation Range
P P 7 "
Minimum X (ft) -42 Minimum X (ft)
Mini X (ft) -42.0 — ini
Maximum X (fe) | 267 inimum X (ft) Maximum X (ft) Minimum X (Fe) (42.0)
Maximum X (ft) 267.0 — (267.0)

Maximum X (ft!
X Grid Spacing (ft) | 10 X Grid Spacing (ft) @
Minimum Y (ft) 25.0 Minimum Y (ft) 25.0

Minimum ¥ (ft) 23 Maximum Y (ft) 297.0 Minimum Y (ft) -1500 Maximum Y (ft) 297.0
Maximum Y (ft) 297 Maximum Y (ft) 1500

. . Minimum distance ) ) Minimum distance
¥ Grid Spacing (ft) between data (ft) Y Grid Spacing (ft) between data (ft)

e

When contouring, deselect 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 mapdondyvater vapor, deselect the
target levels for norvapor receptors

Defaults Custom

General Information

T

= =4 =4

To facilitate the 2017 transition from software to the applicatitve most recent Tier 2 and SMR for eaglen
sitewere uploaded to the applicatiorThe Tier 2vasl dzd 2 YIF G A OF f f &8 G &dzo YAGGSRE (3
be created. Whermn uploadedsite is accessetbr the first time,there isa Tier 2 report in submitted/locked

status and an SMR in fully filled out form, but still editablew sample datahodd be addedo the open SMR

and completel as normal.

Before completing pathway evaluation or other operations in the new application, it is recommended to enter

I yBavé 3INRdzyRgl GSNE a2Af O0F2NI NBGd ¢ASNI HOUZ | yR &z
It will not be possible tplot 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.
Naphthalenewvas removed as a chemical of concern throughoutapplication.

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

Waste Oil (TEMVO)was removed from the chemicals of concern for soil samples since no target levels have
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been published. Waste Qdstill includedin the sol data table for informative purposes.
1 When completing a revision of the Tier 2 model (or when adding newaftgacompleting 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 evaluatiddés. 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 monitorin@an, it is possible for receptors that should either drop off or be
added to the monitoring plan to natisplay on the plan.
¢KS FONRyeyY at 2 [ plastic@aiklliSaNBedcefarth, & wilRderbt2 plential water line.
Drinking water or nosdrinking water wells thasre notto be used for RBCA purposes (SSTLs, contouring, risk
Fylrfeairao akKz2dZ R y20 60S SyGSNBR Ayid2 (GKS 3INRdzyRg !
The application has a special area for entering-R&E8A water samples collected from locations such as taps,
faucets, water lines, hydrants, wells, and surface waters.

el
Free Product Data ‘ Water Samples l New SMR
e

= =4

Action Report Type Description Received Date Approved Date Rejected Date Status
Tier2 5/6/2017 5/6/2017 Approved
ay
View SMR low risk Saved

9 The Tier 2 Cover Page is a fillable pdf available on the DNR UST webgitelP-0723 rather than being
printed from the application.

1 Inthe 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. dWiRgo® Tier 3 monitoring). Due to
the database structure of the applicatioarevised Tier 2 repoiis nownecessary if largscale changes (things
that cannot be changed in the SMR) aexessary

f All data tables that have blue column headers are soiabl C2 NJ SEIl YLX S (KS 02t dzvyy
Groundwater Data Table for benzene concentration is blue, and sortable. Thastatitially sorted
alphanumerically by well label. Clicking once on the Benzene column lalsth&ocolumn from lowesto
highest and the selection is expanded so that all rows are sorted as units. Clicking the Benzene label a second
time resulsin the column being resorted highest to lowest. Refreshing the screen (Ctrl + F5, or the refresh icon
on your browseryestoresthe table in original order.

Creating alier 2Report in the Application

To begin work on a new Tier 2vised Tier 2r SMR in the application you will needltm into the applicatiorand

then search for and theselect the siteyou will be working onlf you areexperienéngtrouble logging irto the
application oraccessing the site you want to work on it may be becadlieeemail address associated with your lowa
A&A account isot the same as the email address on file with the UST Section abDidéiRausea groundwater
professionafrom your companyhas not yet beerassigned in the Storage Tanks Database under GWP/Assessment.
Contact a DNR project manager for chasi@ecessary.

To begin work on an initial Tier 2 for the site in the applicaselectthe site using the application search featu@ick
on the new Tier 2 Button.
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Site

Site Information

site Name: Spring LUST No: 87LD32

Address: 123 Owl UST Reglstration No.: 193201976

City: Ankeny Tank Status: Regulated tanks - active
County: Polk Classification:

Zip Code: 50021 Current GWP: Roo Rabbit

Responsible Party

Name:

Mailing Address: City:
State: Zip Code:
State of lowa DNR Home Site Policy Leading lowans in caring for our natural resources (Admin.PM.Internal.CGP) Version: 4.2.

Please note fiyou are working on a revised Tier 2 or SMR in the application yoalsatieed tounderstand theorder
of submissiorbecause ach subsequent report (regardless of typelies uponprevious reporsto use as a base upon
which to build the new reporinformation on completing a postier 2 SMR in thapplication is covered in a separate
later section of this document.

4.1 Site Cartesian Coordinate System

To use the Tier dpplication you must define a Cartesian coordinate system for your Bitgirel is an example

showing he 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 u
to you.

In the Tier 2/8MRapplication 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 coorithate system for the site.

4.2 EnteringTier 2Data
Selectinga New Tier 2 or Revised Tier 2 in the application will bring up the Tier 2 datafemtryr screenThe
structure of theform is arrangedo presenta logical work flowmoving down each columand across from left to right.

Report Information
Report Type: er] Received Dare:
Deseription:
3
Report Status: soed w Status Date:
Groundwater Professicnal;
Reclassification Request: PLAY Report:
Latitude: Longitude:
c3Es
Enter Data Sw-W Contour and Sources Receptors Preliminary RID Maps General Contouring
[ Questions e T e GW Monitoring

Tier 2 Before Modeling
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5. GONTAMINANT DATA, GRADWATER, SOIL, ANBPOR

All soil, vapor, and groundwater contaminant data ever measured at the site or obtained during site investigations mus
be entered into theapplication Refer to Tier 2 Guidwe Soil and groundwater samples from releases of petroleum
regulated substances must always be analyzed for the presence of benzene, toluene, ethylbenzene, and xylenes (BTE
Additionally, if the release is suspected to include any petroleegulated sibstance 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 applicatiorautomaticallymanages and organigghe sample datandwill 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 Saple Data
Click thed D N2 dzy” Buftdn dr&ieJTier 2 data entrform to begin addingre-RBCA (e.dgJSTclosure groundwater
data, Phase Igroundwater datdandgroundwater datecollected for the Tier 2 assessment

Please notgrou should not enter groushwater data collected after thRBCAier 2 was submittedh the Tier 2
groundwater data formunless you are rdoing a Tier 2 with additionglost-Tier 2 groundwatedata. Groundwater
sample data collected as part @post-Tier 2Site Monitoring ReportSMR) samplinghouldbe entered in a different
form accessed in the SMR portion of gplication which is covered is a separate section of this document.

Important: Groundwater concentration data collected as part of pBBCA SMR samplisigouldonly beenteredin the
Tier2 groundwater datdorm if conditions warranrerunningthe Tier 2 analysisf groundwater receptor pathways
Refer toSMR guidanctor conditions which warrant reruring the Tier 2 with postier 2 SMR groundwater sampling
data.If you need to rerun the Tier 2 for groundwater pathways ugiogt-Tier 2 SMRroundwater datayou will need
to complete a revised Tier Whenyouselectt y 2 LJi A Z you wilhb® &skdif $ou want tamport SMR dataYou
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 unde
OwWell/BH Labéland type in the well label. To nae to the next columnysethe Tabkey or place the mouse cursor on
the cell you want to move to and click the left mouse button.

W Adding Rows to Data TableShere are two ways to add new data to the groundwater and soil data tables.
1. You can simply addreew 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-eatered).
MW-14 172172016 || 97 73 <2.00] <2.00] <200 <6.00 1142.49 1142.49 1137.49 1130.27 v
MW-14 01/08/2018 || 97 73 <2.00] <2.00] <200 <6.00 1142.49 1142.49 1137.49 1128.50 ¢

MW-14 01/08/2019 || 975 || 735 <2.00 <2.00 5.00 10.00 1143.00 1142.49 1137.49 1129.00 ‘

Save

2. If you are adding a new sample for a well that already exists in the table (Exampl®: hg/preexisting
samples in the data table and you have collected another from the same well), you can click on the well in
jdzSaidAz2y YR Al gAfft KAIKEAIKG Ay &Stt26d /fA01AY
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row without data that will be ecessarily new for the sample (date, BTEX, D, WO, SWL). The caveat for using
copy-and-add is that the pregpopulated fields ardixed. They cannot be changed. If you have a replacement well,
or wish to update a parameter such as TOC or XY, you shouldencbpgand-add.

MW-14 | 11/21/2016 || 97 73 <200 <200 <200 <6.00 1142.49 1142.49 1137.49  1130.27 ¢
MW-14 || 01/08/2018 || 97 73 <200 <200 <200 <6.00 1142.49 1142.49 1137.49  |1128.50 v

MW-14 97 73 1142.49 1142.49 1137.49 ¢

Save

3. If you accidentally add an extraneous row, you can leave it completely blank and it will disappear when the date
table is savedf you have a row that you want to delete, the best option is to simplyse it for another
sampleRowsr N6 RAFFAOdzZ G G2 RSESGS Ay GKS RFEGlIolFasS aidNg
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 thdtave been added using cojyd-add since the given row is linked to
the others of the same well name).

W X and Y Values for Monitoring WellsMonitoring wells with different names cannot have identical XY vakes.
example, if MW3 is destroyed and replad with MW-3R, the replacement well cannot have the exact same XY as
theoriginalwellL ¥ &82dz y2dS Iy SNNRBN) YSaal3dS gKSy al gaya (GKS
uniqueX éxamine the highlighted rows to see if they share a common XYadwe different namesYou will have to
adjust XY values with a minimal offset (suggest <AK)p, a similar situation can arise if a row of groundwater data
is accidentally entered twice resulting in two identical rows of data.

MW-18  09/07/1994 253 <000 <200 <200] <6.00 114070 114070+ M3570 113007

- 09/07119%

3@
e

o

<00 <200f <200 <600 1140.18°1140.18 113518 (112990

W It Looks Like Exée> . dzfiThe glioundviatércand soil data tables in the application may resemble Excel, but they
do not operate in the same manndt.is not possible to copy and paste multiple boxes at one tifgs is a
requirement related to security and not somténg we could change. The data displayed are drawn from many
different database tables and assembled for thesmneen table display.

Sample DateEnter the date the sample was collected. The formaing/dd/yyyy.

X,Y LocationEnter the (x,y) locatioaf 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 ColumnBenzene, toluene, ethylbenzene, xylenes, total extrdetalgdrocarbons as diesel
(TEHD),andtotal extractable hydrocarbons as waste oil (T&B)are the riskbased chemicals of concern evaluated by
the application The units for groundwater concentrations are micrograms per liteegdlc. Do not enter the nits, only
the concentration irrg/L.

Check the units reported on the original laboratory data sheets to ensure the correct unit is applied. For example, TEH
groundwater is often reported in milligrams per liter, or mg/L, on the laboratory sheet arsdl beuconverted te>g/L
for the Tier 1 and Tier 2 evaluations.

If you do not have data for a chemidahvethe chemical column space for that blank for that sample.

Samples Below Detection Limitsor samples with concentrations below the method detattimit, or laboratory
reporting limit (e.g.pnon-detect), you must enterke 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 pg/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 groundwateoncentration 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 pg/L is displayed as <0.01 in the application.

Groundwater Surface Elevation, Taif-Casing Elevation, Tepf-Screen Eleu#on, 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 Jeave the column space blank

Hydraulic Conductivity You are required to estimate theytiraulic 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 theBicawer
method (Bouwer, H., 1989, The Bouwer and Rice Slug; PastUpdate, Groundater, Vol. 27, No. 3, pg. 3€809). For
additional information on hydraulic conductivity estimation (and the slug test information you are required to send to
the DNR refer toTier 1 Guidance

If slug testing was performeat a monitoring well locatioyenter 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 measuredRefer toTier 2 Guidancd.eave the column space blankyfdraulic conductivity testingrasnot
performed atthe monitoring well location.

TDS If any of the hydraulic conductivity measurements exceed 0.44 m/d, groundwater samgydx collected from

the wells used for slug testirand analyzed for total dsolved solids (TD® determine whether a protected
groundwater source is present. Referf@r 1 Guidance. If TDS were measured, enter the concentration in milligrams
per liter (mg/L) Leave the column space blankhiére is noTDlata.

MTBE1n acordance with lowa Administrative Code (IAC)-8@5.19(2) water samples must be analyzed for MTBE
when collected forisk-based corrective action as required in rules 5835.8(455B) through 567135.12(455B).
Thesesampling requirements include but aretdonited to Tier 2assessments where groundwategestion pathway
evaluation and subsequent monitoring is requiréfidyroundwater samples were analyzed for MTBRer the
concentration in milligrams per litepg/L).Leave the column space blankhére is noMTBEdatafor that location

Use in Modei

This column space allowise certified groundwater professional t@kector deselecthe datawhich is to be used in the
Tier2evaluations 1 g KAOK Aa y20 aSt SO0SRREF 2Ny diarSS Ay/A SINNSH YRA&R!
the application An explanation must be provided in the Tier 2 Data Before Modeling section of the Tier 2 application for
lyeg RIFIGFE gKAOK &2 dzaSR 2NJ aA3ay2NBR
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5.2 How Tier 2 Organizes Groundwater Sample Data
The TieR program organizes and analyzes the groundwater sample data. This is done automatically, but we will discus
the process.

The groundwater data is first grouped by (x,y) location. Samples within 5 feet radial distance are treated as representin
the samelocation. 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 locatiwconcentration, 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
applicationlooks at the location of the first groundwater sample in the grid. It then s$es¢he 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. dy@icationthen moves down in the grid to the rResample not
assigned a location. All following samples are checked against this location. Samples feigt 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-8IWas no longer usable after 1994 and
MW-8 was installed as a replacement:

Well Sample Date X(ft)y | Y (f) Benzene (ug/L) | Toluene (ug/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 foapplibationwill organize
the samples as shown. M\@/is treated as a sample from the same location as-B]\We@use it is within 5 feet (radial
distance) of MW3.

Theapplicationwill 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 coneantoad location are either the

maximum of the two most recent samples or the most recent sample if steady and declining criteria are met. Steady an
declining criteria state: three samples at least six months apart, cannot have concentrations increaginigan 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, 8@0L. 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 theadjmpl. The grid for entering Tier 2 soil
analytical data and groundwater data are similar. Clickd®aE button in thedEnter Dat& ©ne row of the grid (table)
is used for the results from one soil sample analysis. See the Tier 2 Guidance, S2cfamra@ditional information on
soil analytical dataEnter the actual measured values for the individual concentrati®efer to the importance of the
correct labeling and X,Y coordinates discussed earlier in this document to avoid error messagda antlzzEng saved
gKSYy Of AO1AYy3a GKS a{l @S¢ odzilz2y o
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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 locati@midest to most recent). Samples within ddot 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 sanmésised for
soil data. For soil data, the concentration from the most recent sample for a chemical is assigned to the location. If ther
are multiple samples from different depths on the most recent date, the maximum concentration is used.

Theapplicationgroups sdisamples by location, based on the order the data is encountered in the grid. For example, the
applicationlooks 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 5ééradial distance is considered to be at the same location, and the sample is not
considered again. Thegoplicationthen moves down in the grid to the next sample not assigned a location. All following
samples are checked against this location. This roas 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) lodans for soil samples taken on the same date (e.g., tank closure, exaavation),
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 advediet 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 Biteapplicationwill reduce the data

using the specified. The data reduction is done autooadlfy 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 evaluatess) you must tell thapplicationwhich
samplestoignoré @ dzy OKSOl1Ay3 (K®éo62E Ay 4! &S Ay az2RSf

Important:
You do noneed to ignoremultiple samplescollected from the same boring on the same daiéhave theapplication
assign the correct concemattion to a location. This is done automaticdily the application

How Ignores Can Be Lost

If you set a sample to bi#gnoredZ But then go back and change the sample data, there is a good chance the ignore
selection will be lost. This is because thettstring identifying the sample changes when you change the sample data.
For example, if you set a groundwater sampl@éignorex But then change the data for the sample, such as changing
the label or date or a concentration, thignoret selection willbe 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

Theapplicationautomatically identifies the groundwater and soil sources, basedersample data entered, the Tier 2
procedures for evaluating multiple soil and groundwater samples from a location, and user selection, if any, for sample:
to ignore. The source location and concentration for a chemical is the location with the maximoentation.

To view the groundwater and soil sources selected byagication on thedMain Fornk €lick thedSources button in
the ¢Enter Daté frame. The sources are displayed for your information. You cannot select or modify a source location o
concentration from this form.

Water Supply Notification
The source concentrations can be used to determine if you need to do water supply notification:
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If groundwater source concentrations exceed the Tier 1 level for drinking water wellsrdhd groundwvater 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 forissuing well construction permits as listed in Apperdlof the Tier 2 Guidance. Notification does NOT clear
the groundwater ingestion pathway if the Tier 1 levels for potential groundwater ingestion are exceefégddq Tier 2
GuidanceWater Supply Btification).

The Tier 1 levels for drinking water wells are:

Benzene| Toluene Ethylbenzene Xylenes TEHDiesel TEHWaste Oil
Spug/L | 1,000 pg/L 700 pg/L 10,000 pg /L| 1,200 pg /L 400 pg /L

5.7 Vapor (Soil Gas) Data
Please see the Tier 2 Guidance for addaianformation on vapor sampling.

Vapor sampling is optional at Tier¥u 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 TieaZoemMaaised 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 requiressewoples, 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 recept
types (confined space and sanitagwgr, 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 stalled alternative point of confjance (efer to Tier 2 Guidancde The following table shows

the applicable source location for doing vapor sampling at the source for each pathway.

Pathway Vapor Source Measurement Locatisn
Groundwater Source Groundwater Sources
Soil Leaching Soil Sources
Soil Vapor to Enclosed Spac Soil Sources

ClickéSoil Gasin the ¢Enter Datéa frame to activate theSoil Gas Dagdform. Enter soil gatab dataand associated
information. Some othe columns in the table offer dropdown menus to make appropriate choices.

Soil Gas Data

Well or Vapor
SampleID Label | Sample Date X (ft) Y (fd) | Blugim3) | Tipg/m3)

The application will sort the vapor data by location and date.
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The Tier 2/SMRpplicationdoes not do risk classification analysis of the vapor data. Under Questions (diskausggd
you can specify whether vapor data sampling criteria has been met at soil or groundwater sources, apdlitegion
will account for this when doing Risk Classification for vapor recefatsit is up to you to correctly determine vapor
samping has passed. The Tier 2 portion of #pplicationdoes not automatically determine whether vapor sampling
haspassed at the sources or for specific receptors.

Soil Gas Sampling Methods
The two text boxes are used to enter information smil gagiSamping Methodg and éSampling Justificatisghhe
information is automatically printed when you printout the vapor data

Sampling Methods Sampling Justification

Date Methods Trip

5.8 14-day, 6month rules for Soil Gas Data Evaluation

The applicationperforms soil gas evaluatidn assign concentrations to locatiand measured soil gas concentration is
assigned to each location for Benzene and Toluene. Soil gas sample locations within 5 feet (radial distance) are treate
as representing the same location. Like groundwater and soil, the location of the first sedingpke in the grid is

checked against all following samples. Any samples within 5 feet are assigned to the same location and the samples a
no longer considered. Then the next sample is found that has not been assigned a location and all followirgyrestmple
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 soi
gas data gd 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 sortt
from oldest to most recent. For each chemical the maximum of the twstmexent samples is assigned as the chemical
concentration for a location, subject to the -tihy, émonth 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 requirecdatdrgas sample exceeds a target
level, before resampling.

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 ighe date of the first prior sample that is at least 14 days earlier than Date A. However, if a failing soil gas samp
SEA&Ga ftSaa GKIY ¢ Y2y(iK&a O6Xmyn RFE2&a0 LINA2N) G2 51048

To make this more conce, 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 (ug/m3)
12/01/2001 | 520,000
2/02/2002 | 467,000
2/20/2002 | 346,000

The concentration assigned in example 1 is,@6d, 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 sampésden Date A and Date B, inclusive, is used.

Example 2
Date Concentration (pg/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 mealdield, thee 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 usd.

Example 3
Date Concentration (ug/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 sarepthat 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 Tduation.
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 assigr
to a locdion are used to check whether soil gas sampling has passed or failed at Tier 2 soil and groundwater source
locations.

6. HYDROGEOLOGY

Click theoHydrageolog¥ button in thedEnter Data frame. In this form you enter some of the basic information
required fa Tier 2 modeling of steadstate soil leaching to groundwater and groundwater contaminant transport. The
equations and assumptions used are specified in the lowa RBCA rules and Tier 2 Guidance.
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6.1 Flow/Migration Parameters
Hydrogeology

Flow/Migration

Head Gradient (ft/ft):

Hydraulic Conductivity (K) (m/day): Select K from GW Data

Select TDS from GW Data

6
Total Dissolved Solids (TDS) (mg/L): _

Main Plume/Flow Direction (degrees): 220

Range of Plume/Flow (degrees):

Head Gradient

The head graént is theaverageoverall 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 applicationdoes not contour \ater level elevations or estimate the head gradient. You must estimate the

head gradient outside of the Tierad®plication In the Tier Zapplication you enter the value you have determined.

Mathematically, the head gradient can have a negative sigremiding on the direction of flow. However, for the Tier 2
program the direction of flow is accounted for with the plume flow direction, gredhead gradient should always be
entered as a positive number

Hydraulic Conductivity

Hydraulic conductivityK)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 BefédtoTier 2

Guidance. For Tier 2, you must use the higlhgsiraulic conductivity, unless justification is provided for using a different
value. Keep in mind, you must enter the results of your hydraolicuctivity testing as part of thé&Groundwater Date €
You should have already entered such data before yaarehe éHydrogeology form.

Click thedSelect K from GW Datautton to activate thedHydraulic Conductivity Selecti®form. This form searches the
Groundwater Data anthserts the highest K value from the tab¥ou can change the selected hydraatiaductivity
manually If youtype 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 conductivitydSgliekt TDS from GW Ddtdghe 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 migragediféction is measured clockwise in
degrees from the Y (due north, vertically upward) direction. For main plume/flow direction the vertically upward
direction is O degrees. The main plume/flow direction should be theliméof the plume in the directionf migration.
SeeFigurel for an example.

The Tier Zapplicationdoes not estimate the main plume/flow direction. You must estimate the value outside the
programand enter the number. Some judgmieis 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 bang clockwise. If you measure courdgockwise from vertical upward, the degrees should be
input as negative.

For our example, as illustrated ligurel, use a main plume/flow direction of 156 geees.
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Range of Plume/Flow

lowa RBCA Tier 2 uses a solution to a stestale 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 accounttkmtjzd

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 n the downgradient direction, as illustratedfingure2. The range entered is added to each side of the main
plume/flow direction. By default, 30 degrees is automatically added to the range ofdlom 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 sourcéhandmge

plus 30 degree cone, the concentration is calculated as if the location is 100 feet directly downgradient.

Forthe example inFigure2 the rangeis 37 degrees. This means locations withi7 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 concentraiiomll 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 perceatmbteled [simulated]
values in all directions from the sourdeefer to Tier Zzuidance.To implement thisituation,you must set the range of
plume/flow to 150 degrees. This will result in treating all directions as equivalent to 100% of downgrafie¥2(£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 upgradientThe 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 pgagenbetween 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 locaoratial 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 paraersi(fraction organic carbon, total porosity, and soil bulk density)

Clicking thedinsert Defaults button for soil parameters inserts the default values for all three parametedgfault

values are replaced with field measurements, field measuremenist 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 fc
Tier 2 are homogenous and isotropic; therefore, a single value must be used foraraaheger.

52y Qi TSRS, | 2

Justificatiors

ThedHydrogeologgframeO2 y i Ayad (62 F2NX¥YAY G¢ASNIH 5FGF . STF2NB a;
WdzA GAFTAOLI GAZ2Y {SOGA2Yyé f 20!l (ParRmetersbressThejuktiBcatibr@ongs prevideh 3 NJ- |
text boxes where you enter the information required fiiier 2 Data Before Modeling Justificatiand ¢Site

Hydrogeology Justification Sectidifhe information you type into the text boxes is stored in the data fik@an be

printed later.

FordTier 2 Data Before Modeling Justificatiothe Tier 2 Guidance saydf diesel and/or waste oil were stored on site,
but samples were not analyzed using Method-8)Arovide a justification for not testing for TEH (i.ethé questions
GTEHdiesel required® and/or 4TEHwaste oil required®were answerediNcg). If 6Groundwaterencountered? was
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answereddNoZ éxplain why. Additional justification may be provided for responses givéTien 2 Data Before
Modelingz & necessary for clarificationJustification must be provided for any ignored déata.

Tier 2 Data Before Modeling Justification

Date Justification
10/09/2020 Subsequent to the OE, additional soil samples were
"ignored™ H@9', 14@8', B14@8R, BH-100@6', BH-

100@7', BH-100R, J@9', BH-10 & BH-11.

“

05/06/2017 The USTs at the site have been reported to have stored only gasoline. Some of the groundwater samples have been analyzed to contain diesel and waste oil at
concentrations greater than the target level for groundwater ingestion. Waste oil and diesel in groundwater have been found above target levels, therefore
groundwater TEH waste oil and diesel analysis are required. There are no records of diesel or waste oil at the site and numerous other soil and groundwater samples
from the site have been analyzed and determined to contain no TEH above the minimum detection limits. Soil samples at the site have never been analyzed for the
presence of TEH diesel or waste oil. As a result of this, contouring the soil TEH diesel or waste oil plumes for the purposes of general contouring or Sw & W
measurements is not possible.

In a letter dated July 15, 1994, Roger Davis, stated that the groundwater treatment system treated approximately 30 million gallons of
contaminated groundwater from October 1988 through June 1993. As required by the DNR, ourcompany has ignored all groundwater analytical data in the Tier 2
software prior to June 1993.

FordSite Hydrogeology JustificatiBrthe Tier 2 Guidance say&xplain which points or contours were used to
determine the gradient at the site. If the main plume migoatiand 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 determiagglimationwere used, explain

why. If soil parameters other than the defaults are used for modeling, explain how these soil parameters were
obtained¢

Site Hydrogeology Justification Section

Date Justification

05/06/2017 Hydraulic Gradient:
Three sets of monitoring wells were used to compute the hydraulic gradient with the following results:
MW-2 to MW-8 | = 0.006
MW-16 to MW-12 | = 0.0002
MW-15 to MW-9 | =0.012
These sets of wells were picked because they appeared to be representative of the hydraulic gradient at the site. The average of these results (0.006) was used for
the Tier 2 modeling.

Hydraulic Conductivity:

Our company performed slug tests on MW1 and MW6 for a phase Il investigation in 1987. Values were calculated at 2x10-3 to 3X10-3 centimeters per
second, or 0.023 to 0.043 meters per day.
On June 13, 1996, our company personnel attempted to perform slug tests on MW2 and MWS. Each well was pumped for at least 15 minutes with no notable

drawdown. The quick recovery of the wells, as well as the sand sediments, suggests that the hydraulic conductivity at the site is well above 0.44 meters per day.
52y QU TSanRIEdata.u 2 a

7. SOURCE WIDTSW AND SOURCE LENGUWWH GONTOURING

The analytical mass transportatiels 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 sc
contamination. The Tier 2 estimation method involeesitouring the soil and groundwater concentrations. Source

width and length estimation is discussed in the Tier 2 Guidanceagplecationprovides tools for estimating source

width and length.

7.1 Groundwater Source Width and Length Estimation
Click thedGroundwatek in the 6SwW Contourand Sourcesframe to activate thedGroundwater: Source Width (Sw)
and Source Length (W) Contourdrfgrm.
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Enter Data Sw-W Contour and Receptors Preliminary
Sources

Groundwater Groundwater Ingestion Preliminary Groundwater

Groundwater
Soil

Vapor Preliminary Soil Leaching

Soil

Soil Gas Water Lines Preliminary Other Soil

SW W Select

Pathway Evaluation

Sources Surface Water

Questions

GW Source

Hydrogeology Before Modeling

Soil Leaching

Soil Gas

Theapplicationautomatically sums the BTEX concentrations for the groundwater data and applies a criteriaymaxim
of two most recent or steady and declining) to assign a Sum BTEX value to each location. In essence, Sum BTEX is tre
like another chemical.

The chemical to be contoured is selected using the dtown list box beneath théSwitchChemicad label. he options
are Sum BTEX, TB+Hor TEHWO.

Risk Basep CorrecTive AcTion
Groundwater: Source Width (SW) and Source Length (W) Contouring - SumBTEX

) ) SW: Show MW Labels:@
Switch Chemical ~ ﬁ . Contour Information | Swand W Summary
w: Show Print Area:[]

Sum BTEX

TEH-D

TEH-WO

Interpolation Range

Click thedContour Informatio frame. Thed L y (i S N1LJ2 f fframk ghgws thé rdrdeSof sample locations (Minimum
X, Maximum X, Minimum Y, Maximum ¢fjd spacingand the concentratioto be contoured. The concentration
contoured for SWWV estimation is specified by rule to be 50% of the maximum. Also shown is the minimum radial
distance between sample locatior@linimum distance between datdthe interpolation range is used to tell the
applicationthe 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 accigble plot.

Risk Basep Corrective AcTioN

Groundwater: Source Width (SW) and Source Length (W) Contouring - SumBTEX

. . SW: Show MW Labels:@
Switch Chemical ﬁ W Contour Information  Sw and W Summary

Show Print Area:)
Sum BTEX

TEH-D
TEH-WQ



Interpolation Range

Contour Information:

Interpolation Range

Minimum X (ft) -852
Maximum X (ft)
X Grid Spacing (ft) 10
Minimum Y (ft)
Maximum Y (ft) 142

Y Grid Spacing (ft) 10

Maximum
Concentration (p/L)

46000.00

Minimum distance
between data (ft)

8.062

Minimum X (ft) -852.0
Maximum X (ft) 104.0
Minimum Y (ft) -99.0

Maximum Y (ft) 142.0

Contour Level
(prLy
23000.00

Main Plume/Flow
Direction (degrees)

220

Close

Figure3is an example of an interpolation grid for the following settings:

Minimum X | Maximum X| X Grid Spacing Minimum Y | Maximum Y | Y Grid Spacing
(ft) (ft) (ft) (ft) (ft) (ft)
0 90 10 -30 100 10

Using the measured groundwater concentrations and their locations, an interpolation method (by Roland Hardy) is use
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 concentration
(as measured by @efined, 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 deétigjline3.

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
increasewith the number of actual data points). If you double the number of interpolation pointscongputation

time required for interpolation will double. Also, the problem is tdimensional (x,y). If the x and y grid spacing are

both decreased by half, theumber 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 Minim32, ¥ngering-40,-50, -
100, etc.is acceptableTheapplicationuses the interpolated concentrations at the grid points to track, or trace out, lines
of equal concentration (contour lines).

Qick éPlotd Theapplicationwill perform the interpolation calculations and track the contour lines, then show the plot
on the sreen.

Theapplicationplots a contour for 50%d.(,500) of the maximum Sum BTE8,000). Theapplicationdraws 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 SW39feet), 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 is3#f¢et), which is the length of the contour parallel

to the groundwater flowdirection (width of the box parallel to the groundwater flow direction).
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Groundwater: Source Width (SW) and Source Length (W) Contouring - SumBTEX

Switch Chemical ~ Plot SW: 39 T —_— Show MW Labels:8
— W7 Show Print Area:C)

dwater SWW Y1423 NN 20 feet
j—
Saw-15/MW-15R:500.24
Mw-6/RW4289
Saw-113:5
aw-a:76

P-6/Mw-13:5

SR Faw-10:10
Summary

Click thedSw and WSummary button. This brings up a summary table of the results. ayicationstores the
information displayed.

Sw and W Summary

Chemical SW (feet)W (feet)
SumBTEX 39 37

TEH-D 65 79
TEH-WO 569 504

Maximum 569 504

NE: Chemical has not been evaluated
NA: Not applicable, less then 3 valid data points

Close

7.2 Soil Source Width and Length ksation

Source width and length estimation for soil source is similar to groundwater. Clic&giebutton in the 6SwW
Contourt Y R { 2fdehdddSagtigate theédSoil Source Width (Sw) and Source Length (W) Contcifimm. Repeat
the steps as for Bundwater Source.

7.3 Setting Soil and Groundwater Source Width and Length

Theapplicationdoes not automatically use the values generated by groundwater source width and length estimation
and soil source width and length estimation. You must specify thar@wV values thapplicationwill use for Tier 2 and
SMR analysis. In most cases, you will use the values generated dyplieation but to allow for exceptions you must
input the Sw and W values.

Click theoaSwW Select button in thedSwW Contourand Source§frame to activate theSource Width and Length
Selectior form. The two tables on thieft of the form summarize the results from contouring Sw and W for
groundwater and soil in the Tieréplication The table on theipper right dWidth and Legth Contour Resuls shows
the maximum Sw and W for groundwater and soil found viaaiygication(i.e., the maximum in each column for the
tables on thdeft side of the form).
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Source Width and Length Selection

GW Contoured Width and Length
Chemical SW (feet) W (feet)
SumBTEX 39
TEH-D 65 79
TEH-WOQ 569 504

Soil Contoured Width and Length

Width and Length Contour Results
Source SW (feet) W (feet)

Groundwater 569 504

Soil

Site Source Width and Length for Modeling

Chemical SW (feet) W (feet) Source SW (feet) W (feet)

SumBTEX 52 38 Groundwater E D
I

EH-D E
TEH-D NE NE Soil

Insert Contoured Results

In manysituations, the values shown in thgper righttable will be he appropriate ones to use for the Tier 2 analysis.
To use these values, click thiasert Contoured Result$utton, and the values in thepper righttable will be inserted
as the Sw and W values in tloaver righttable.

If necessary, you can directiype Sw and W values into thewer righttable. The values in thewer righttable will be
used for modeling. Yomustenter values into the table, either by using tliasert Contoured Resuétdutton or by

typing in values. Thapplicationdoes notautomatically update the values. If, for example, you later entered some TEH
WO data and needed to use the data as part of\Bwontouring, you would need to do the SM contouring and

return to this form to update, if necessary, the site-Biwalues.

7.4 Adjustments to SWW Contouring Results

There are situations where you may need to modify theVBwalues determined by thapplication Two situations
which might occur are: 1) there is no definitive flow direction (the range of plume flow is 150 degreg¢shemr2are
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 thapplicaton to estimate Sww in SWW contouring (sets the orientation of the
rectangular box). However, in this situation, the-Birestimated by thepplicationmay not be appropriate-igured

shows an exaple for this situation. In this example, the range is 150 degrees, and you need to use the maximum lengtt
of the plume for both Sw and W (see the Tier 2 Guidance), not the dimensions estimatedadpplicationbased on the

main plume/flow direction. Yowill need to manually determine the SW values from a print out of the plot, rather

than using theapplicationdetermined values. The maximum lengtidgure4) looks to be about 94 feet, and SW\t=

94 feet for TEHD for this situation.

In this situation, you would apply the same procedures for each chemical and manually determine the maximum Sw ar
W for groundwater and soil. You would then directly input your mantgghermined Sw and W valuésr groundwater
and for soil into theapplication

Multiple Contour Lines

When theapplicationcontours 50% of the maximum for S, in some situations more than one closed contour line
may result. In this situation, thapplicationestimates SwWwW fromthe total spread, which may not be appropriate (there
are cases where the result is appropriate if the plumes overlap).

Figureb is an example for this situation. This example has produced twaatpplumes. 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 directionu$eef thisapproach for

estimating Sw and W is shownkigureb. Sw is estimated as 59 feet and W is estimated as 58 feet, instead of 89 and 90
feet, respectively, as estimated by theplication

For the dilemicals 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 plumesd no definite flow direction, determine the mamum length for each plume, add the
lengths together, and use the resulting value for Sw and W.

8. RECEPTOR TYPE EVAIORREQUIREMENTS

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 Tieapplicationdetermines the receptor types you need to evaluate for your site, based on
your answergo some questions, soil and groundwater data, policy, and modeling. The results are output as the
oPreliminary Pathway Evaluation Requireméritsthe Tier 2 SCR

8.1 Questions

The buttons in théQuestiong frame on thedMain Forng access the questions uséa determine the receptor types
you need to evaluate. Yauustanswer all the questions to ensure you get the correct results. Your responses are
displayedn the dTier 2 Data Before Modeliggrintout in the Tier 2 SCR

Enter Data Sw-W Contour and Receptors P
Sources

Groundwater Groundwater Ingestion Prelimi

Groundwater

Vapor Prelimi

Soil Gas Water Lines

SW W Select

Pathw

Sources ' Ty Surface Water

Questions

Hydrogeology Before Modeling

rIII
\.

Soil Gas

Surface Water

General
Click thesBefore Moddingé button in thedQuestions frame to activate theiGeneral Tier 2 Data Before Modeling
Questions form. For our example, the following answers have been selected:

Free Product Present: No

Groundwater Encountered: Yes

Was bedrock encountered before Girmdwater: No

TEHDiesel required: Yes

TEHWaste Oil requiredYes
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General Tier 2 Data Before Modeling Questions

General Data Before Modeling Questions
Free product present?

Groundwater encountered?

Was bedrock encountered before groundwater? O Y

If yes, the bedrock type is:

TEH-Diesel required?

TEH-Waste Oil required?

Groundwater Ingestion Pathway Questions

A survey of water supply wells within 1,000 feet of the seil and groundwater sources has been  ® Yes O No

completed

Drinking water wells are present within 1,000 feet of the soil or groundwater sources.

Water Line Initial Receptor Evaluation

Enter the shallowest depth to groundwater over the entire LUST site.

depth t inthe g ple data is:

Is water line receptor present within 200 feet of the soil or groundwater maximum? ~ ® Yes O No

Vapor Enclosed Space Questions

A survey for explosive vapor levels within 500 feet of the soil and groundwater sources hasheen ~ ® Yes O No

completed.

Explosive vapor levels have been identified during the most recent investigation. O Yes @® No

Non-Drinking water wells are present within 1,600 feet of the soil or groundwater sources. An institutional control is in place which prohibits placement of enclosed space receptors within 500 O Yes ® No
feet of the groundwater sources, and enclosed space receptors do not currently exist within 500 feet

of the groundwater sources.

The first g is a protected

An institutional control is in place which prohibits placement of enclosed space receptors within 500
feet of the seil sources. and enclosed space receptors do not currently exist within 500 feet of the sail
sources.

An institutional contral exists prohibiting use of the protected groundwater source within 1,000 feet
of the soil and groundwater sources.

[ 5o | [ clear Ansvers |

Bedrock

Note that if you answer YESd@/as bedrock encountered before Groundwatéar your site, you may have a

oBedrock site. AdBedrock site has different procedures amday needo be evaluated using separate bedrock
softwareinstead of the applicationlf bedrock is encountered before groundwas&u need to check the rules and
guidance to determine if you should be performingBedrocl analysis. In the Rules, bedrock assessrniseoovered in
detail under 135.10(3), Bedrock AssessmenT.iém 2Guidance, bedrock assessment is discussed in detail in Chapter 4,
Bedrock Assessment. If bedrock is encountered before groundwater and your sitefexemtpt granulag (seeTier 2
Guidance for definitions), you should not be using thpplicationto evaluate this site. There filse Tier 2 Bedrock

Version 1.2Goftwarefor evaluatingogranulag and énongranulag bedrock sites. If your bedrock site does qualify as
cexempt granulaX thenyou should use the Tierdpplicationto evaluate the site.

Groundwater Ingestion

Theresponses in this form are used, along with sowgecentrations and modeling results, to determine whether the
drinking water well type, nowlrinking water well typeor 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 Wellsyes
NonDrinking Water Wells: Yes
Protected Groundwater SougcYes
Institutional Control: No

Important:

IAC56Mop ®H RSFAYSa I GLINRBGSOGSR ANRdzyRgl GSNJ a2dzNOS¢ | a
has a hydraulic conductivity of at least 0.44 meters per day (m/d) and a total dissolved$tdisis than 2,500

milligrams per liter (mg/l) or a bedrock aquifer with total dissolved solids of less than 2,500 milligrams per litef (mg/l) i
bedrock is encountered before groundwat&iou must answer the question for protected groundwater sourcenefve

you have entered the hydraulic conductivity and total dissolved solids in the Hydrogeology forapplicationdoes

not automatically determine whether the first encountered groundwater is a protected groundwater source. The
applicationuses youxiYest or diNcE answer to the Protected Groundwater Source question to determine whether a
protected groundwater source is preseiithere are casesexempt granulag bedrock for example, where the first
encountered groundwater isonsidereda protected groundater source, even if K €0.44 m/day.

Vapor to Enclosed Space
Moveto the dvapor Enclosed Space Questiftam.

Explosive Vapor Survey (See the Tier 2 Guidance, Explosive Vapor Survey)
44



As stated in the Tier 2 Guidan@&n explosive vapor survey shid 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. Enclo
spaces for the purpose of the explosive vapor survey include buildings with basestentsand sanitary sewers, and
underground utility vaults.

For our example the questions have been answered as shown:
Explosive Vapor Surveyes
Explosive Vapors ldentifiedo
Institutional Control, Groundwater Vapdio
Institutional Control, Soilapor and Soil Leachiniyo

Water Line
az2@S (G2 GKS a2l GSNI[AYyI@mLYAGALIT wSOSLII2N) 9@ fdz2 GA2YE

Theapplicationsearches through the groundwater sample data you have entered to determine the shallowest
measured depth to groundwater below the ground swé, and displays the result @he shallowest depth to

IANRdzy RglF GSNI Ay (KS 3 RFaryeRdtd dntsrikk shalldedt iBeadRiedidiepthioigdoundwater
(from the ground surface) over the LUST site. If you have other data not enteredt a$ {beer groundwater data

showing a shallower depth to groundwater, you should enter such information as the shallowest depth. If you have suc
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 surfaceppitieationuses the entered value

to evaluate the potenitl water linereceptors.

For our example, we have used the shallowest depth to groundwater found in the groundwate d&teet. Also,for
our example, the response to the statemedf water lineis present within 200 feet of the soil or groundwater
maximume isdYesb €

Soil Gas

ClickdSoil Gasbutton in the @Questiong frame on thedMain Forntb 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, Vbatare
indicating whether or not you have passed vapor sampling criteria at a soil source atThes&questions are fosoil

gas sampling at the soil and groundwater sourcgiat 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 &iiation not here.

General Questions Soil Gas |

Soil Gas Sampling at the Soil Sources at Tier 2

Has soil gas sampling been completed at the soil source location for O Yes @ N Are soil gas target levels (B and T) exceeded? ves
benzene?

Has soil gas sampling been completed at the soil source location for O Yes @ N Are soil gas target levels (B and T) exceeded? ves
toluene?

Has soil gas sampling been completed at the soil source location for O Yes @ N Are soil gas target levels (B and T) exceeded? ves
ethylbenzene?

Has soil gas sampling been completed at the soil source location for TEH- O Yes ® N Are soil gas target levels (B and T) exceeded? Yes

D?

Soil Gas Sampling at the Groundwater Sources at Tier 2

Has soil gas sampling been completed at the groundwater source @ Yes O No Are soil gas target levels (B and T) exceeded? @ Yes O No
location for benzene?

Has soil gas sampling been completed at the groundwater source O Yes ® No Are soil gas target levels (B and T) exceeded? Yes
location for toluene?

Has soil gas sampling been completed at the groundwater source @ Yes O No Are soil gas target levels (B and T) exceeded? @ Yes O No
location for ethylbenzene?

Has soil gas sampling been completed at the groundwater source O Yes @ No Are soil gas target levels (B and T) exceeded? ves
location for TEH-D?
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Theapplicationdoes not determine, based on your vapor samples, the answers to these questions, nor does it check
your answers against the vaportdayou 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 ctiterisodtand
groundwater sources

If you have passed vapor sanmgj criteria athe sourcesat Tier 2 you must answer both questions to have the
applicationrecognize you have passed. For example, you must aréearto, éSoil Gas sampling has been completed
at the groundwatersource location fobenzen& @nddNcé to dAre il gastarget levelgB and Tgxceeded tO receive
credit for passing vapor at the benzegmundwatersource. If you answaiNcE to 6Soil Gas sampling has been
completed at thegroundwatersource location fob Sy T &nd@ié to tAre il gastarget levelg{Band T)exceeded £
the applicationwill assume you have not passed vapor sampling at the soil source for that chemical.

Surface Water
Click thedSurface Waterbutton in the 6Questiong frame on thedMain Formb Eor more information on Stace Water
Bodies, refer tdhe Tier 2 Guidance.

General Questions Surface Water

Designated Use Receptor Questions

Surface Water Visual Inspection General and Designated Use Tier 2

%

A survey is required to identify any designated use surface water bodies within 500 feet of the sources. If designated u
receptors are present within 500 feet, you should identify the types of dedgnases surface water bodies present.

For our example the answers are as shown below:
A survey has been doXe Yes
Designated use surface water bodies are present: Yes
Type Present: B(Cly

Visualinspection is required of both general use and desigdatsewater bodies

For our example the questions are answered as shown:
Are surface water bodies (general or designated use) present within 200:fées
Has a visual inspection been completed of all surface water bédies | S &
Does the visual inspeoth show evidence of a possible petroleum shéen b 2

If a petroleum sheen is present, provide justifications in the appropriate Justification boxes in this frame.

8.2 Preliminary Pathway Evaluation Requirements
ThedPreliminary Pathway Evaluation Requiremérgee an integral part of the Tierdplication They identify the
oReceptor Typesyou must evaluate for your site. It is important you complete éReeliminary Pathway Evaluation
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Requirements before you generatéReceptor Identification Plumésand icentify receptors.

Report Information
ReportType:  Tier2 Received Date:
Description:
Y3
Report Status: Saved ~

Status Date:

Groundwater Professional:  DARREN FIFE

[u] PLAY Report:  []
Longitude:

Enter Data Sw-W Contour and Sources Receptors Preliminary RID Maps General Contouring

Preliminary Groundvater Groundwater RID Map Groundwater

Preliminary Seil Leaching

Prcliminary Other Soil

Soil Vapor

1 Entered all groundwater, soil and vapor data.

1 Specified groundwater and soil data adjustment, if needed.

1 Canmpleted the data in the hydrogeology form.

1 Determined and entered S¥v values for groundwater and soil.

1 Correctly answered all questions contained in éiestions frame.

These tasks have been completed for the example problem.

Click theindividualbuttonsin the dPreliminaryg frame to activate theéPreliminary Pathway Evaluation Requireménts
forms for groundwater, soil leaching and other soil pathways

Preliminary Pathway Evaluation Requirements Groundwater

Legend
Evaluat 8 T 3 x TEHD  TEHWO
. =n
E S<TI STl ST
s S<TI STL | S<Tl
vapor csR A seTL Y
CSNR T A seTL g
SR L NiA 38 N
SSNR X (P T v A seTL v
er Line: L T 5 54Tl T 5T
L8 s S<Tl T N/A
L s S<Tl T NiA
wLD <" NiA NiA Y NiA N NiA
oNE NiA NiA N/A /A N/A /A
NAR AN NP NP RNP AN P
NAR RN RNP RNP RNP RN P
NAR RN RNP RNP RNP RN P
NAR AN NP NP RNP AN P
NAR RN RNP NP RNP RN P
NAR RN RNP RNP RNP RN P
(wos) NAR RN RNP NP RNP AN P
) NAR 03 Vi 3 P vie {
4 NAR RN RNP NP P RN P

If there is ardX¢ for any chemical for a receptor type, the receptor type needs to be evaluatethat 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), axrdesohemical does not need to be
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y (KS dzdniSaddesdipAdagiof the2 NJ/

evaluated is indicatecClickingK SLS&@ Sy R ¢ A
YSIya 490 f NIy NBIj dzi

symbols in the tableFor example; 6 C{ D0

Q¢ O

Another example, symbdNSE (No Source Concentratidor the chemicdlis based on whether sample data
(groundwater or soil) has been entered for a chemical. y@icationdoes not check whether sample data should have
been entered for a chemitaFor example, if you answered FBHlata is required, but have not entered FBHlata,

NSC will still be showit.is up to you to ensurgou have entered the required soil or groundwater data.

The results in théPreliminary Pathway Evaluation Requiremtet table are based in part on:
1 Comparing source concentrations to the minimum default target levels for a receptor type.
1 Computing vertical soil leaching and comparing the modeled groundwater concentrations at the soil sources to
the minimum default grandwater target levels.
T ''yagSNAE (2 eg.fordzshériieseptyis i yowindicated you passed vapor sampling at a spurce.

Having to evaluate a receptor type does not mean you will have receptors of that type. It means you must follow
procedures © determine whether you have receptors of that type.

9. RECEPTOR IDENTIFICATI

After you determine the receptor types you need to evaluate,dReceptor Identification Plumé¢RIDMaps) are used
to identify the receptors of that type, if any, for youresityou enter the identified receptors into tla@plicationusing
odzid2ya Ay (K S(refenvic38he Bntdiirg ReBeptorgdedtibny S

The buttons to reach the receptor identification plumes are grouped together idfiRi2 Maps frame on thedMain
Formd ¢

Report Information

RID Maps General Contouring

Groundwater RID Map Groundwater

Questions E— Pathway Evaluation T T GW Monitoring
e —
Hydrogeology
Show Page

Tablelda K24 |y SEIFYLX S 2F G(KS 6t NBf Adv®eywil iNBtrate ledefios & 9 DI £
identification for:

NonDrinking Water Wells

Protected Groundwater Source

Confined Sace, Residential and Nonresidential

Sanitary Sewer, Residential and Nonresidential

Water line

Surface Water Body

=A =4 =4 =8 =8 =9

For the following source pathway typesroundwater Soil Leachingsoil
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The sequence you use for receptor identification does not matterekample, you could decide to do receptor
identification for soil leaching first

Theapplicationgenerates a receptor identification plume based on groundwater or soil data, not based on whether you
have to evaluate the receptor type according to tieliminary Pathway Evaluation Requiremehor example, the
applicationmay generate a receptor identification plume for protected groundwater source, even if the first
encountered groundwater igot a protected groundwater source. Or, tla@plicationmay 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 tanzat
should be based on théPreliminary Pathway Evaluation Requiremestfor the pathway, not on whether the
applicationwill plot a Receptor Identification Plum&for the receptor type.

9.1 Groundwater Pathways, Receptor Identification Plumes
The receptottypes you need to evaluate for groundwater pathways are shown ué@esundwater Pathwaysn the
oPreliminary Pathway Evaluation Requireménkablel.

ClickoGroundwater RID Mapn the 6RID Mapé&frame, to activate théGroundvater RIE form. This form is used to
generate adReceptor Identification Plunédor eachdReceptor Typ&you need to evaluate undéGroundwater
Sourceb €

Groundwater RID

Zoom fusin: eceptor Type Plotted: Non Drinking Water Wells R — = Show MW/BH Labels£3
DWW v — A show Potent. Recept.: Show Act. Recept.:@ Fhow Print Areal’)

(-60.5,-213.0)
NN 54 feet

The receptor identification plumes for groundwater plot simulated and interpolated groundwaterecirations,

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 intagp#cation 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 needto be entered into theapplication

Use the dropdown listboxA y 0 KS  dzLJLISNJ £ STG O2 NJ StoldeldcFa récépdr typdd N2 dzy R & |
SelectiNDWWE (Nondrinking water wells)Adjust, if necessarginterpolation Rangéand grid spacing to maksure
the contour lines close on the plot

ClickéPlotd Theapplicationwill 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. Fodrinking water wells the groundwater
target levels are
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Groundwater Target Levels for Nedrinking Water Well Receptors (ug/L)

Benzene | Toluene | Ethylbenzene | Xylenes | TEHD TEHWO
290 7,300 3,700 73,000 | 75,000 40,000

If a chemical cannot be contoured or sim@dt a reason is indicated in the upper Hatind 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 oatdthbecause 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 shawred.

You can click the option buttons in td€howMW/BH Labelsframe to toggle the display of monitoring well labefer
our example NDW\AL is shown on the plot. For a new site, no receptors would be shown. Yathoage to show
actual and poteritl receptors by checking the corresponding boxed in the upper right corner of the form.

ThedReceptor Identification Plunges used to identify receptors. Any nahinking water well (NDWW) on or within the
simulatedor contoured plumes is a nedrinking water well receptor. You will need to overlay the receptor
identification plumes on your site map to identify the appropriate receptors.

You can send théReceptor Identification PIunée:Iire\g:tIy to your printer. You can also save the poa PDF filer to
an AutoCAD® compatible DXFdi#g& A y 3 & 9 E kil th&Endmpartdhé DX yile into your CApplicationto
overlay on your site magEnsure the appropriate scale of the RID plume to correspond to the scale of the site map.

To continue our examep, Figure6 shows the groundwater source receptor identification plume for Hgbimking water

wells overlain on our example site. All the plumes in this @39danual, shown overlain on the exampiee, were

generated by saving the receptor identification plume as a DXF file, then merging the DXF file with a CAD drawing for t
example site.

We will assume we have checked for all frimking water wells, using a plot at a smaller scale, and tig won
drinking water well found within the plume is shown Bigure6. The nondrinking water well receptor located at (490,
45).

Enterirg Receptors

Whenworking with your site you may wish tdentify all the receptorsvithin the actual/RID plumefirst, and then
enter them into theapplication All receptors are entered into thepplicationusing the buttons in théReceptors
frame.
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Report Information

v Status Date:
[m} PLAY Report: [m}
Latitude: Longitude:

Enter Data Sw-W Contour and Sources Receptors Preliminary RID Maps General Contouring
Questions Da(hway Evaluation Soil Water Line RID Map GW Monitoring
—

Click thedGW Ingestioabutton in the dReceptors frameto activate thedReceptors Groundwater Ingestiohform. The
form is used to enter drinking water well (DWW), adrinking water well (NDWW), and protected groundwater source
(PGWS) receptors.

ThedReceptor Typeis selected from the drop list box. SelédlDWW: NorDrinking Water Welksin the dropdown list
box, and the grid appears for nedrinking water well receptors.

Receptors - Groundwater Ingestion

NDWW: Non Drinking Water Wells i

DWW: Drinking Water Wells
NDWW: Non Drinking Water Wells

Map Label Description/Locq__PGWS: Protected Groundwater Source X1 (ft) Y1 (ft)
ndww-1 406 Schiller Street 153.0 -85.0
@

Areceptor 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 entdretthe 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 yc

have duplicte short labelsthe application will not allow to save data and an error appear indicating that a duplicate
name exists.

Receptors - Groundwater Ingestion

= Error: Non Drinking Water Wells Receptor Label 'ndww-1' must be unigue.

NDWW: Non Drinking Water Wells v
Map Label Description/Location X1 (ft) Y1 (ft)
ndww-1 406 schiller Street 153.0 -85.0
ndww-1 112 Main Street 120 -100
]

To emphasizethe short label for every receptor entered into the application should be unigoe short label is used
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on plots and in tables. The difference in short labels can be minor (i.e., NEM\WNDWW2, NDWWa, 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 shoulde descriptive and does not have to be unigMeu should not use a quoted) in any information
you enter in the Tier Zpplication

52y Qi TSaNEhSdata.l 2

Protected Groundwater Source: PGWS
Clicki DN2 dzy R ¢ I (i Ndedvw |55 a falindid activate thed D N2 dzy R ¢ foimS NJ wlL 5 ¢

Use the dropdown listboxh Yy G KS dzLJLISNJ £ ST O2 Ny StoldeldcFa récéptor tyjpdd NB dzy R4 |

Selectt t D & €lickdPlot to generate thedGroundwater Source Receptor Identification Mdpr éProtected
Groundwater Source éProtected Groundwater Sourédas the same target levels as ndrinking water well, so the
receptor identification plumes are the sanféigure7 shows the receptor ideification 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 PGWSeapoints of exposure. Thepurceis a potentialareaof exposure, unless an institutional
control is inplace.

Source locations are automatically evaluated bydpelicationas points of exposure for potential receptors. Yahould
not input the sourcdocations (as shown using tld&ources button in the Main Form) as thlecation for a potential
receptor (i.e., you should not input a PGWS receptor at a source location).

The Tier applicationautomatically evaluates the protected groundwater sourceegor type for two situations:
1. No institutional control is ifplace, and the source locations for each chemical are potential points of exposure.
This will happen regardless whether or not you enter any PGWS receptors irapgheation
2. An institutiond control is inplace between the source location for each chemical and the PGWS receptors you
have input.Thismeansthe PGWS is evaluated using only the PGWS receptors you have entered into the
application(source locations are assumed to be covered ynatitutional control).

For exampleFigure7 showsthe adjacent property boundaries as PGWS receptors. There are no institutional controls in
place offsite. ThesePGWS receptors represent the nearest adjacent properties Within the receptor identification

plume. ThePGWS boundaridake into account the streets and a-f@ot public rightof-way for the adjacent properties.

If at a later date, for example, an institutional control were put in placsitaand on an adjace property, you would

need to adjust the adjacent receptor locations to reflect thesifé institutional controlln most cases, you should place
potential PGWS receptor(s) at the closest adjacent property boundaries lying within the receptor idémifidame

even if you know an institutional control is not feasible at the sources

With the exception of drinking water and nodrinking water wells (DWW, NDWWall receptors in the Tier 2
applicationare represented as line receptor3he location da 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 retisgtarsnique

short label for every receptor entered into the Tiea@plicationeven if two lines make up one receptor
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Receptors - Groundwater Ingestion

PGWS: Protected Groundwater Source h

Map Label Description/Location X1 (ft) Y1 (ft) X2 (ft) Y2 (ft)
pgws-1 west row -93.0 130.0 -93.0 -54.0
pgwWs-. -93.0 130.0 108.0 130.0

north property

= =

Confined Space Receptors
At Tier 2 a confined space is a basement in a building occupied by humans. Buildings constructed with a concrete slab
grade, or buildings constructed without a concrete slab but with a crawdesgae not considered confined spaces.

Actual confined space receptors are actual existing confined spaces. Potential confined space receptors exist where th
construction of confined spaces is not prohibited and could occur in the future. The exating s used to define
residential or nonresidential for potential confined space receptors. For actual confined space receptors, both the zonin
and the occupancy pattern should be considered when determining whether the actual confined space isieggident
nonresidential. If the confined space can be occupied by a person othal2dbasis, it should be treated as residential.

For example, massisted living facilityhould be considered residential (for purposes of exposure), even if the property
onwhich it rests is zoned nonresidential.

Confined Space Residential: CSR

Generatethe 6Groundwater Source, Receptor Identification Pldrfa confined space residential (CSR) recepésrs
was described above for Groundwater Ingestion receptdle plumes used to identify both actual and potential
confined space residential receptofEgure8 shows the Receptor Identification Plume for the Groundwater Vapor to
Confined Space Residential Pathwagrtain onthe example site map.

The actual confined space receptors (dcifentified are shown ofrigure8. These are residential confined spaces
within the receptor identification plume.

Also $iown onFigure8 are the line receptors used to represent potential confined space residential receptors) @tsr
adjacent properties. The source locations are automatically assumed to be pbaxpasure 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;ufrent zoning allows for any residential land uséave no zoning, fall
within the receptor identification plume, and do not have an institutional contrgdlace prohibiting confined spaces.

Roads and public rightsf-way arenot considered possible locations for potential confined space receptors.

Note: Even if your site is nonresidential, you can havesivéf potential confined space receptors.

Click thedvapok button in thedReceptors frame to activate th&Receptors Vapor to Enclosed Spacrm. Select
OACSR: Actual Confined Space Residéimighe dropdown list boxand enter receptors within the RID plume.

Receptors - Vapor to Enclosed Space
ACSR: Actual Confined Space Residentia v

Depth to GW Depth to Foundation = Volume to Area
Map Label Description/Location X1(ft) Y1 (ft) X2(ft) Y2 (ft) (fo) (ft) (ft)

acsr-1 528 5. 4th 144.0 80.0 144.0 05.0 6.00 9.84 6.56
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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 recepttepth of the foundation below the ground surface
(Depth to Foundtion) 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 floordrelomd). At your option, you can
measure these values for an actual receptor or you can use the defliyitsiuse the defaultsselect thereceptor.

After selecting the areéhighlighted in yellow)click thedinsert Defaults button.

As mentioned, foactual 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 ottlg 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 viewenter the potential receptors, seleéCSR: Potential Confined Space Resik in the list box at the top of
the form.

Confined Space Nonresidential: CSNR
Generatethe Receptor Identification Plume fod€onfined Space Nonresidenéiatceptors. SeleaiCSNRin the
Receptor Type list baas was discussed previously

Figure9 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 tddmeing beyond the 1@oot public
right-of-way. To be on the safe side, we have entered the property as a potential confined space nonresidential receptc
(pcsnkl).

Sanitary Sewer Receptors

The route of exposure for sanitary sewer receptors is inhalaiweathing) 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 fron
vapor are also of concern. Because of the difficulty of attempting to model \ajgvation in or along a sanitary sewetr,

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 migrati@niehclosed space

and subsequent inhalation of vapors at unacceptable concentrations by humans in an enclosed space.

In somecasesthe same section of a sanitary sewer line or property boundary (the same line) serves as both a
residential and nonresiddial receptor. In this case, make sure you use unigue labels (i.e.;JASSSNR) for the
receptors, even though they represent the same physical location.

Actual Sanitary Sewer Receptors

There are actual sanitary sewer residential receptors and astrdtary 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 Zzuidance notes)Sanitary sewers aralsoconsidered confined space receptors and preferential pathveays
Tier 2if an occupied building exists within 200 feet of where the sewer line crosses over or through actual or modeled
groundwater contamination wish exceeds the target levels calculated for sewers. The@fidistance 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 buildingThe sanitary sewer includds 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 sew
line(s) and associated utility envelope located between an occupiedifgidshd the septic tanlddditionally, if it is

known a storm sewer is connected to a buildiibgmust be included in the evaluation and treated as a sanitary sewer
The point of exposure is the receptor, and points of compliance include locations feosotince to the receptor where
actual contamination levels are measured and compared with modeled data for comparison and corrective action
evaluation purposes.
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Although Chapter 135 and the Tier 2 guidance refer to a sanitary sewer as a confined spgmerdn theapplication
confined spaces and sanitary sewers are treated as separate receptor typesapptloation confined space refers

only to a basement in a building occupied by humans, and sanitary sewer is used to refer to sanitary sesansrece

The sanitary sewer receptor type is also used for septic tank systems and storm sewers. Keep in mind, even if a buildir
is not a confined space (i.e., is slapgrade or has a crawl space) the sanitary sewer connected to the building could be
a sanitary sewer receptor.

Potential Sanitary Sewer Receptors

There aredPotential Sanitary Sewer Residerttiahd 6Potential Sanitary Sewer Nonresidergiedceptors. Potential
sanitary sewer receptors are sanitary sewer receptors not presently in existemoahich could exist in the future. A
public rightof-way is a possible area of exposure for potential sanitary sewers. The zoning of a pubb&-wglit
should be considered the same as the zoning of the property directly adjacent to thefiglaty.

Sanitary Sewer Residential Receptors, Receptor Identification
Generatethe Receptor Identification Plume f@roundwater Vapor to Sanitary Sewer Residential as was discussed
previously

Figurel0showsan example othe receptor identification plume overlain on the sitéth some receptorsdentified to
illustrate the process.

Actual Sanitary Sewer Residential: ASSR

The first actual sanitary sewer is adsiThe sanitary sewer passes through theeptor identification plume within 200

feet of where the sanitary sewer enters a residential enclosed space. Note: The enclosed space itself does ndsehave to
within the receptor identification plume for the sanitary sewer to be an actual receptoreXample, even if the

residence directly east of the site did not exist, assvould 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 receg@bresenting 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 interdbptsanitary sewer.

The second actual sanitary sewer is labeled,-as#ris 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 Rceptor Identification Plume for Groundwater Vapor to Sanitary Sewer Residential (SSR) is also used to identify
potential sanitary sewer residential receptoR3SR Forexample two potential sanitary sewer residential (PSSR)
receptors, with labels pssr and pss are shown orthe exampleFigurelO. If you look aFigurel0, you will see they

are the closest adjacent properties zoned residential where the receptor faexion plume intercepts the properties.

The publiaight-of-way is a possible area of exposure for potential sanitary sewers (since sanitary sewer main lines are
often placed in the public rightf-way). The potential sanitary sewer receptors are plaaetthe edge of the public
right-of-way closest to the source

Theapplicationwill 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
Ceneratethe Receptor Identification Plume for Groundwater Vapor to Sanitary Sewer Nonresidential (S&PR)Ys
as previously discussed.

Figurellshows the receptor identification plume overlain on the sReceptorsfor 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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proces.

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 saitary sewer nonresidential receptor asshiis selected because it lies within the receptor identification
plume within 200 feet of where it enters a nonresidential enclosed space. The same is true fe.aBsailines chosen

to represent the receptorshould 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
identificationplume. The receptor (the line represang the receptor) can extend beyond edge of the plume, if this is
more convenient for picking (x,y) locations for end point(s). dpy@icationwill find the most restrictive point on the
receptor and use this point for determining risk and s#ipecifictarget 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 féine example is nonresidential. The closest nonresidential potential receptors (which are not the source
locations) lying within the receptor identification plume are the public rigiftavay at the edge of the LUST site

property. Note: This is the esite rightof way (we are assuming a 10 foot rigiftway), since the rightf-way is

considered a potential receptor point of exposure for sanitary sewerstheaxample, we could have omitted the

public rightof-way to the south (pssrA2) 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 th&ier 2 Guidance

Generatethe Receptor Identification Plume ftine applicable type of water line as discussed previoUgig. receptor
identification plume is used to identify actuahter linereceptors and tharea of concern for potentiatater line
receptors.

Actual Water Line: WL

An actualwater linereceptor for the groundwater pathway is: An existingter linethat falls on or within the receptor
identification plume, where the highest groundwater elewatis within three feet of the bottom of thevater line If the
highest groundwater elevation is more than 3 feet below the bottom of an existaigr line the water lineis not a
receptor, even if it falls with the receptor identification plume. Thghleist groundwater elevation is the estimated
average of the highest measured groundwater elevations for each year. Only wateallines are entered into the
applicationaswater linereceptors. Potentialvater linereceptors arenot entered into theapplication.

Figurel2 shows the receptor identification plume overlain on the site. For illustration purpdisesssumed the only
water linewithin the receptor identification plume is a line mimg along the public righaf-way on the north side of
Fourth Street.

Potential Water Line: PWL

The area of the receptor identification plume foater linewhere the first encountered groundwater is less than 20 feet
below the groundwater surface is ttegea of concern for the potentialater linereceptor type.You do not enter

potential water line receptors into theapplication. Instead, you are required to provide utility company notification of
the area of concern. The potentmfater linereceptor 5 then no action requiredRefer toTier 2 Guidance). A form for
Utility Company NotificationNRform 542-1531) can be found on the DNR websitEhe receptor identification plume

is partof the material making up the notification.

The potentialwater line receptor is the only potential receptor where notification alone is necessary and sufficient for
no action required.
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By mistake, some users assume notification alone is all that isreegior 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 sufficierddeive no action
required for other potential receptors.

Surface Water Bodies: SWB

Surface water bodies are actual receptors dhthey aredesignated use or general ut failed visual inspection.

Initially, you identify surface water bodies usiing tdefault target levels for the receptor type. The default target levels
are instream concentrations. Once a receptor has been identified and input intagpgcation a procedure is

followed to compute target levels for the groundwater adjacent to sheface water body needed to meet the in

stream target levels (after accounting forsiream 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 receptortieexamplef S indixate under the
oQuestions section for designated use strearttat a B(CVY) designated use surface water body is present within 500
feet.

Generatethe Receptor Identification Plume ftite B(CW1as discussed previouskigurel3 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 willgenerate receptordentification 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 Ples

We will now look at receptor identification fé6oil Leaching €he 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 reptor 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 simulateabgdwater 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 riskased groundwater target levels for each receptqrey

Basedon 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. Entertte identified receptors into thapplication if they have not already been entered due to
another pathway.

The receptorspecific criteria are the same for groundwater source and soil leaching. This is because both pathways are
concerned with groundwateconcentrations. The riskased target levels for the receptors are groundwater
concentrations for both pathways. For example, for both soil leaching and groundwater source, an actual sanitary sewe
is a receptor if it enters an enclosed space occupieduoyans within 200 feet of the where the sewer is within the
receptor identification plume. An existinvgater lineis a receptor if it is within the receptor identification plume and the
highest groundwater elevation is within 3.0 feet of the bottom of thxater line at the measured or predicted points of
exposure (Tier 2 Guidance).

ThedPreliminary Pathway Evaluation Requireme®tsl Leachingtable shows the receptor types to be evaluated for

soil leaching. Because groundwater pathway results are basgdoomdwater 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, théPreliminary Pathway Evaluation Requiremeérfable Tablel) shows that we need to evaluate
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the following receptor types for théSoil Leaching Pathways
Non-Drinking Water WellNDWW

Protected Groundwater SourdeGWS

Confined Space Residet-CSR

Confined Space Nonresident@SNR

Sanitary Sewer ResidentabR

Sanitary Sewer Nonresident8BIR

Water lineWL

DU-Cold WatefB(CW)

= =4 =4 =4 = =4 -4 =9

Click thedSoil Leachin®ID Mag button in thedRID Mapéframe to activate theSoil Leachin®IE form. Selet
ONDW\WE as thedReceptor Typ® E€lick thedPlot button. The Receptor Identification Plume for Soil Leaching to
Groundwater Ingestion to NeBrinking Water Wells is generateigurel4 shows theplume overlain on the site.

The soil leaching receptor identification plume only plots the simulated groundwater plumes. It does not contour the
measured groundwater concentratioriBhe nondrinking water well receptor identified by the groundwater recespt
identification plume is shown oRigurel4.

The soil leaching plunmsamay besmalleror largerthan the groundwater plume If for examplehe soil leaching to non
drinking water wells plume iarger than the groundwater plue) additional nondrinking water well receptormay
needto be added tothe existing NDWW receptoréGroundwateringestiort button in thedReceptors frame).

For our examplefFigurel5 displaysa Soil Leaching Receptor Identification Plume for Confined Space Resideysial
compare it toFigure8, the example of &Receptor Identification Plume for Groundwater new receptors are identéd.

The soil leaching plumes for the other receptor types be generated in the same manner as for the-danking
water well discussed abov®vetaythe plumes on your site and identify any receptors of the appropriate type that fall
within the receptor identification plume(s).

Aspreviously notedthe soil leaching plumaray besmalleror largerthan the groundwater source plumesd may
vary by receptor typefthe soil leaching plumearelarger than the groundwater plumekey may identify new
receptors.As such gu mayneed to add moresoil leaching receptorafter you identify groundwater source receptors.

9.3 Soil Pathways, Receptor Identification Plumes
The receptor identification plumes for soil vapor to enclosed space and sedtty lineare generatedusing { 2 A £ = |
wL5 al LX-2FJyRBNB{2§6 wL5 al L)X odzid2ya Ay (GKS awL5 al LJ:

The receptor types to be evaluated are shown indReecliminary Pathway Evaluation Requiremérigble. For our
example problemTablel), for Soil Vapor to Enclosed Space, we need to identify the following receptor types:
1 Confined Space Resident@ER
1 Confined Space Nonresident@BENR
9 Sanitary Sewer Resident@BR
1 Sanitary Sewer NonresideaHiSSNR

Tablel also indicates we need to identify soilwater linereceptors.

Confined Space Residential

Toidentify soil vapor to confined space residential receptors. Click$iod VapoRD Mag button in thedRID Mapé

frame to activate theSoil VapoRIE form. SelectCSRas thereceptortype{ S (G KS aLy G SNLI2E | (A ;
Click thedPlote button to plot thedSoil Vapor to Confined Space Receptor Identification Pddar@&Confned Space
Residential Recepto#sAny previously entered potential confined space residential receptors and actual confined space
residential receptors are shown on the plot.
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Soil Vapor RID

tin 33| Receptor Type Plotted G i i S EP— Show MW/BH
‘ | Receptor Type Plotted: Confined Space Residential Interpolation Range
ﬁ‘ o Show Potent.
= Show Print Ar
Soil Vapor RID: Vapor - Confined Space Residential RS 33 feet P
E: TL>=SC
X: N‘A
TEHD: <3 1
TEHWO: N/A $-13/BH-1

7'/MW-100/BH-100R/BH-100R2

Soil vapor receptor identification plumes for vapor receptors are not basddteral 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 lewaisl 50 feet from the edge of the measursdil plume (green

contours) Keep in mind the soil source locations are automatically evaluated as points of exposure for potential
receptors. You shouldot enter soil source locations as potential receptor locations. If an adjacent property is zoned
resdential and lies within the red contour line, it should be entered as a potential confined space residential receptor.
Roads and public rightsf-way are not considered points of exposure for potential confined space receptors.

The area of concern for a@l receptors is within 50 feet of where soil concentrations exceed the target levels. Existing
residential confined spaces are actual receptors if soil concentrations are exce#@tad50 feetof the confined space.

The area within 50 feet of where $abncentrations 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 concerrafitual 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 thi
application

Figurel6 shows theSoil Vapor, Receptor Identification, Confined Space Residpltiadverlain forexample site. There
are no actual receptors. Keep in mind the influence of zoning. The receptor ID plume is for confine@sipactial

The buildig east of the site is a confined space and within 50 feet of the soil contour line, bunibisesidential
confined space. There are no-@fte potential receptors, because the area where the soil concentrations exceed the
target level (the contourtie, labeledB, 1.1€) does not contact an ofite residential property. We can see from the
plot the previouslyentered receptors (entered due to groundwater source receptor identification) will be no action
required. The potential receptors do not fallth the red contour, and the actual receptors do not fall within the outer
edge of the green circles.

Confined Space Nonresidential
SelectdCSNRas thereceptor type ClickoPlot to plot the dReceptor Identification Plungédor 6Confined Space
Nonresidntiak receptors.Figurel7 shows the plume overlain on the example site.

Figurel7 shows the nonresidential building on the adjacent prdy to the west falls within the actual receptor area
(within 50 feet of the soil target level contour). This is a new actual receptor (agsmhat is, it was not a receptor for
groundwater or soil leaching, but is a receptor for soil vafioreeds b beenteredA y G KS a+ | L2 NE T2 NJ
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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 witBB0 feet of where the sewer line crosses over, through, or within 50

feet of soil contamination which exceeds the target levels calculated for sewers. THed@stance is a direct
measurement from the point(s) of intersection to the occupied buildather 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 itselaigetbc

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 levaatsl the 50 foot buffeare considered potential receptor
points ofexposure. Public right®f-way are considered points of exposure for potential sanitary sewers. The zoning for
a public rightof-way is assumed to be the zoning of the property immediately adjacent to the publieofigiey.

Sanitary Sewer ResidentiakeReptors
SelecttSSRas thereceptor type ClickoPlotd the Receptor Identification Plume for Soil Leaching to Groundwater
Vapor to Sanitary Sewer Residentidll be generated

If an existing sanitary sewer passed through RiBplumeand entered aesidentiatoccupied 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 RIDplume interceps an offsite residential property, the redéntial property line should be entered as a potential
sanitary sewer (dof2forget the rightof-way doescount as a potential sanitary sewer receptor). Do not enter the source
location as a potential sanitary sewer. Tdplicationwill automatically evalate the source location.

Sanitary Sewer Nonresidential Receptors
DSYSNYGS GKS wL5 LXdz¥YS F2NJ a{{bwé¢ NBOSLIi2N) GeaLISo

If an existing sanitary sewer passes throughRiBplumeand enters a nonresidential occupied building with 200 feet
of the edge of the jume, 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 aridIDplume intercepts the public right of wayf the site the edge of the pblic right of

way closest to the source should be entered as a potential nonresidential sanitary sewer receptoR|Dphene

intercepts an offsite nonresidential property, the nonresidential property line should be entered as a potential sanitary
sewer nonresidential receptor (the righof-way is a point of exposure for potential sanitary sewer). Do not enter the
source location as a potential sanitary sewer receptor. dpicationwill automatically evaluate the source location.

Water line

Clickz y @{I20ASEINJ [ Ay S wL5 al L¥ o0dzid2y &y (USKNS [oAwlSelemel 83 ¢F 2FN
FLILIINBLINAF GS g GSNI EtAYS (@8LIS 01l &S RstiedrecéptoiTSpREITCKEPOB0 Y I S
generatethe Soil toWater Ine Receptor Identificatioplume.
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Soil-Water Line RID
Zoom fin Receptor Type Plotted: Export. Show MW/BH

o PVC or Non-Resistant Gasket Iron Service Lines Show Potent.
ii i i : WLB v
Show Print Al
Soil-Wat ter Lines - PVC or Non-Resistant Gasket Iron Service Lines o] 23 feet
TEHD: TL>:
TEHWO: N/A
Saw-9
wis2
S
Qe
s s
21

Faw-8

WLB3

Faw-14

The Tier 2 Guidanc#tates,0Actual 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 cedtmuthe applicable

target level plus 10 feet.The red contour line(s) shows tlseildata 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 exestindinewithin 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 awater linereceptor. The line receptor should cover where thater lineintercepts

the plume (including the green circles). SeeTier 2 Guidanc#or a figure illustratingvater linereceptor identification.

Keep in mind, only actualater linereceptors should be entereidto the applicationaswater linereceptors.

Potentialwater linereceptors exist where soil concentrations exceed the target levels. For poteatiet lines
receptors for the soil tavater linepathway, utility company notification of the potentialea of concern is required.
After natification, the pathway becomes no action required. Do not enter potewér linereceptors into the
application The potentialvater linereceptor is the only potential receptor type at Tier 2 for which notificatitone is
necessary and sufficient for no action required.

9.4 Summary: Receptor Types, Receptor Identification, and Receptors

The dPreliminary Pathway Evaluation Requireméndentify the receptor types you need to evaluate. For the receptor
types you are rgquired 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 Bppl&ationusing the buttons
in the dReceptors frame. Each reaptor should have a unique short label.

A receptor should only be entered once, even if multiple receptor identification plumes idenffyeiteptor identified
by any receptor identification plume for that type (groundwater source, soil leaching,egmt or soil tavater 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 evaluatioreaisk 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) recogitizekbina
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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 towWater line

Soil toWater line

Surface Water

=A =4 =4 =8 =8 =8 =4

For data management purposesgte pathways are grouped into the following categories undegreliminaryg
portion of the Tier Zapplication

1 PreliminaryGroundwater (Groundwater Ingestion, Vap@vater Lines Surface Water)

1 PreliminarySoil Leaching (Groundwater Ingestion, Vapdaer Lines Surface Water)

1 Preliminary Othefoil(Vapor, Water Lines)

Keep in mind, the risk classification for the same receptor may vary between the pathways. For examplésiakiromn
water well may be high risk under groundwater and no action reglunder 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 théPathway Evaluatiaiframe on thedMain Forng lead to the risk classifican sections for each
pathway. Prior to entering pathway evaluations, you should have completed the following:
1. Entered all groundwater, soil and vapor data.
If appropriate, set data adjustment (ignore) for selected groundwater or soil data.
Determined andentered SwW values for groundwater and soil.
Entered hydrogeology data.
Answered all questions.
Determined the receptor types to be evaluated.
Generated required receptor identification plumes.
Recognized and entered into tlagplicationall receptors idatified by the receptor identification plumes. If you
have not completed these steps, tbathway Evaluaticdresults may be incorrect.

NGO ®N

11. GROUNDWATER SOURCHEHPMAAY EVALUATION
On thedMain Fornk é€lick thedGW Sourc&button in thedPathway Evaluatianframe to activate thedGroundwater
Source form.

Groundwater Source

Actual Receptors Protected GW Source Potential Vapor Receptors Potential Confined Space Potential Sanitary Sewer Actual and Potential

Risk / SSTL Risk /' SSTL Risk £ SSTL

The steps for evaluating actual receptors and potential recepiffsr.

11.1 Groundwater Source, Actual Receptors
The actual receptor types applicable for this pathway are:

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

Surface Water Body feceptortypes)

Actual Receptors: Evaluation Requirements
Click thedEvaluation Requiremengdutton in the dActual Receptoksframe to activate the Evaluation Requirements
table. Thed [ SISy R¢ 0 wririgh2cgntaiis/a legedfor the main table.

Groundwater Source [ |

Actual Receptors Protected GW Source Potential Vapor Receptors Potential Confined Space Potential Sanitary Sewer Actual and Potential

Risk /SSTL Risk / 55TL Risk 7 S5TL

SSTL Table.

n an
e Action May
‘ Legend '

Receptor Type Label short Description B T E x TEH-D  TEH-WO
ASSNR assnr-1 service line 8" PVC N/A
ASSNR assnr-2
ASSNR assnr-3

ASSNR ASSNR4

z| z z|z =z
z|lz|z|=z|=z

pper with unknown gaskets Bl Eval

ice line named above - as it goes east Eval

ce going north from the main - copper Eval

(GU! ditch hwy ditch
(Gu) sw-1 w stream

(GU) sw-2 nw stream

z z z z z =
z z z zzzzzlzzze
> > > > > = > > > =

z z =z

(GU) sw-3 n stream

The main table lists all the actual receptors. For each actual receptoapiblecationhas determined the recepter
chemical combinations that you are required to evaluate. The key result in the talfleak shortfor evaluate. An

oEvaf means you need to evaluate the recepitiiemical combination. That is, you need to do monitoring well selection
for the receptorchemical.

Any result besideéEvat means no additional work is necessary for the actual recegit@mical combination under
Groundwater Source; you should not do monitoring well selection. If monitoring well selection is not required (any
result other thandEvat), the symbol used indicates the reason.

To determine the evaluation requirements tappliation calculates the simulated and contoured groundwater
concentrations at each actual receptor. If the simulated or interpolated concentration at the receptor exceeds the targe
level for a chemicabiEvat), you need to do additional work (monitoring Weélection) to properly complete risk
classification.

For some receptor types, the groundwater target level is fixed (i.e., DWW, NDWW, aadLliles). For such receptor
types,dEvat will result when the receptor falls within the groundwater receptentification plume (simulated or
contoured) for a chemicafEvat 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 cemtbe groundwater receptor identification
plumes for a chemical, yéEvaf 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 regiNdefdr 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 pg/L benzene for confined space residential). When you enter an actued confi
space or sanitary sewer receptor into thpplication a receptorspecific target level is computed (based on depth to
groundwater, depth to foundation, and volume to area). The recepfmecific target level for a vapor receptor will be
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equal to or geater thanthe minimum default target level. For example, the receppecific target level for an actual
confined spaced residential receptor could be 2,740 ug/L benzene. Thus, in some situations, an actual vapor receptor
may fall within the groundwatefor soil leaching) receptor identification plume for a chemical, yet when the simulated
and contoured concentrations at the receptor are compared to the recegpecific target level, it may no longer be a
receptor for the chemical: the simulated and coated concentrations at the receptor may be less than the receptor
specific target levels.

ThecdEvaluation Requirementsare important for two reasons: 1) they indicate the actual receptbemical
combinations for which you are required to dmonitoring well selectio® 2) Just as important, they indicate the actual
receptorchemical combinations for which you should notd@onitoring well selectiofp ¢

The results are receptoand chemicatlependent. If a receptechemical combination hadEvak youare required to do
monitoring well selection for that receptazhemical combination.

If a receptorchemical combination does not hadEvak gou should not do monitoring well selection for that receptor
chemical combination. If you do monitoring wellesgtion for a receptoichemical combination which does not have

OEvak the receptorchemical can end up having a risk classification of Low or High, whereas the risk classification woul
have been N (no action required) if you had not done monitoring seddiction.

A common mistake for users is to do monitoring well selection for actual recepttmical combinations which do not
havedEvalb €

Actual Receptors: Monitoring Well Selection

Click thedMW Selectioa button in the GActual Receptoksframe to activate themonitoring wellselectionform. This

form is used to do monitoring well selection for the actual recepttiemical combinations you are required to evaluate
(6Evat for Evaluation Requirements). You need to specify the receptor type, thetmrcepd the chemical. To illustrate
the process, we will work through some of the required receqioemical combinations

Groundwater Source

Actual Receptors Protected GW Source Potential Vapor Receptors Potential Confined Space Potential

e N St & Vo [ W MW Selcion s,

' MW Selection ' Risk / SSTL Risk / SSTL i
310 1800

Type: Receptor: Chemical:

Receptor Type:
Receptors

NDWW v
Selection Label Description

ndww-1 2406 Schiller Street

Chemical:

Benzene v

Interpolation
Range

e

SelectthN DWW as the receptor type. When you select a receptor type, the stablé to the right lists all the receptors
of that type. Click theircleunder thedSelectiord column(it will become a blue circlepet he chemicakto benzene. If
there are multiple receptors of a type, only one receptor can be selected at a time.

Clickdinterpolation Rangéand set the range<Clik oPlotd Ehe receptor type, receptor, and chemical for the plot are
shown in the frame above the plot area.
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Actual Receptors Protected GW Source Potential Vapor Receptors Potential

e e -
MW Selection Risk f S5TL

55TL Tahle

Type: NDWW Receptor: mdww-1 Chemical: Benzene
Zoom ftfin
E GW Ingestion - Non Drinking Water Wells %4 ] 24 feet
Benzene: %WSSTL at Source > Interpolated Maximum.
&
Sw-2

Show Print Area:

MW Selection

Faw-16/MW-16R

Select | Label X(ft) Y(ft) Gaw-14
O MW-6/RW- 83.0 20 Jaw 108
O MW-3 80 700
| RW-2 62.0 s
O OWN 80 210
D 42, ]
0O 5. 94
O MW-2 92, 220
O M 2 93,
Gaw-9
O M -54.0 8
| M 2 490
MW-1 o3 42
O MW-11 1020 | 440
0 MW-12 -51.0 840
O P-6/MW-13 -649 49 =

[

Theapplicationdetermines the sitespecific target level (SSTL) at the groundwater source for the receptor and contours
the groundwater datad 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 sour
location).For detailed information refera 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) andPs wells.&P¢ 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). Selecte@Ng are shown on the screen with a red label and in the grid toethef

the plot with ablue check markn the 6Selecé column.

To toggle the selection of a well you can click on the label for theinvile grid to the left As you click the labet,will
toggle from red to blackn the plot

Auto Select

You can use théAuto Seleat button to have theapplicationselect the candidate monitoring wells. When you click
OAuto Seled the applicationwill clear the previous selections and selecwalls in the secondary area, the SSTL line
area, the source well, and @iP¢ wells.

The wells used to monitor the actual recepitiiemical are chosen from theandidat€ monitoring wells. In some

cases, this will include all tieandidat& monitoringwells, in other cases, a subset of theandidate& monitoring wells.

After usingdAuto Seled you can adjust the well selection, if necessary, by clicking individual well ialieésgridto
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the left of the plot

For our example, cliakduto Selecb Elow click thedRisk button on thebottom left side of the form. Thapplication
does calculations and evaluation for the receptciiemical, using the selected wells, and shows the results in a grid at
the bottom of the form. ThéRisk Classificatiéns shown above the table.

Actual Receptors Protected GW Source Fotential Vapaor Receptors Potential Confined Space

e s
Risk / SSTL. Risk / SETL

Typz: NDWW

Evaluation Requirements

MW Selection

SSTL Table

eptor: ndww-1 Chemical: Benzene

Zoom fu/in:

= ﬁ GW Ingestion - Non Drinking Water Wells 41 e 24 feet
E - Benzene: GWSSTL at Source > Interpolsted Maximurm.
Export...
Sowe-z
Show Print Area:
w5 Saw-16/MW- 168
Select Label X(fe) ife) w22
Guw-1ar

w9
,,,,,
020
5 E] M
Risk Classification
' Risk ' o
Risk Classification: NFA E

well Date Sim. Conc. SSTL Conc. Meas. Conc. Criteria

For each selected well, a row in the grid shows the simulated (modeled) concentration (Sim. Conc.), the SSTL
concentration (SSTL C9nthe concentration which needs to be met at the well, according to the modeling, in order to
meet the riskbased 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 therslu

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 aboteon-detectd €
G: Measured concentration less than the SSTL.
P: In the primary area. Not in the secondary area. Concentration greater than the gratemdsource SSTL.
L: For low risk receptor classification only. Measured concentration greater than the simulated concentration.

You Select T and G Wells
Your onlyactual taskhere is to select a transition (T) and guard well (G) for the receptorptbppate, one well may
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serve as both a T and G well. The wells meeting transition well criteria sti@wrathe ¢Criterig€ column, and wells
meeting guard well criteria showd&€ in the ¢Criterigg column. You select a transition well by clicking the for the
well in thedT WelE column. For example, to select M0 as a T well click thegjuarefor MW-10 in thedT Wel€

column. The entry will change froempty squareo blue checkmarkand a T will be shown in tiionitoreé column.

well Date Sim. Conc SSTL Conc. Meas. Conc. Criteria Twell

g o

=

You select a @ell the same waylf a well does not meet G well criteria, NA (not applicable) is shown xWells
column. The monitor column (Monitor) will always reflect the current selections for T and G wells.

Tier 2 Guidancstates &Provide a justificationdr any monitoring plan which differs from the minimum (either more
wells or fewer wells). Explain any new monitoring wells proposed to meet monitoring requireinéatexample, if the
guard well is less than 50 feet from the source well, no transitiolhigreequired. 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 MO as bottthe transition (T) and guard (G) well. Téonitoré column will show &iTé and
0GE for MW-10.

If possible, you should try to pick transition and guard wells as close to beilmedretween the source and receptor as
possible. There are situations wieewells 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 éxite trapezoid area.

The wells selected for monitoring the receptor are shown indWenitoré column, along with their monitoring criteria
(S, X, P, L, T, Ghe applicationautomatically selectenly the sourcamonitoring wellSin the édMonitoré column from
the candidate monitoring wells.

It may be that not all the wells selected by th&uto Selectend up included in the groundwater monitoring plan for the
receptor @Monitore column). ThaAuto Selea choosegicandidate& monitoring wells Refer b Table3. Forexample,
MW-3 is a candidate well that is not included in the monitoring plan.

ThedPe well, MW-12, shows al for the simulated concentration (Sim. Conc.). Because of the way groundwater
transport modeling is donet Tier 2, no simulated concentrations are computed for P wells, so the value is shelvn as
This does not affect the risk classification. The SSTLORSveell is the groundwater source SSRefer toTable3.

Your onlytaskin this grid is to select T and G wells. You must select T and G weligplicationdoes not

automatically select T or G wells, even if there are candidate monitoring wells meeting T and G well criteria. A commor
error for users is to not select T a@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 recepb@mical at some later time, you will have to return to this
grid.

Having selected MYZ0 as the T an@ well for this actual recepteshemical, click théSave button.

Repeat this process for selecting monitoring wells for all other actual receptor types e.g., ACSR, ACSNR, etc. identifiec
69@Ft0 Ay UGUKS a90@l f dfafleR2y wSIljdzZANBYSyiaé wSFSNI (2
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For your site, you should do monitoring well selection (including T and G well selection) for all actual rebeptmal
combination withéEvat in the 6GW Source, Actual Receptors, Evaluation Requirerbéattite. Refer torable2. If an
actual receptorchemical combination does not havevat for éEvaluation Requiremenisgou should not do
monitoring well selection.

Groundwater Source, Actual Receptors, SSTL Tables
After you have completedMonitoring Wel Selectios for actual receptoichemical combinations havirdgEvag under
¢Evaluation Requiremenisgou canviewthe SSTL Tables for the Groundwater Source, Actual Receptors.

From thedGroundwater Souraeform, click thedSSTL Takidutton to activatethe 6GW Source, Actual Receptors, SSTL
Tables form. An SSTL Table contains detailed information on risk classificationanitbring for an actual receptor.
Monitoring well criteria and risk classification criteria are covered in detail in Chapteh® dier 2 Guidance.

Groundwater Source
Actual Receptors Protected GW Source Potential Vapor Receptors Potential Confined Space Potential Sanitary Sewer Actual and Potential
Evaluation Requirements MW Selection & Map MW Selection & Map MW Selection & Map Receptor Summary

MW Selection Risk / SSTL Risk / SSTL Risk/SSTL Menitoring Plan
' SSTL Table ' Corrective Action Map

Groundwater, SSTL Tables, Actual Receptors
Benzene

Receptor Type: Map Label: Description: Riskc site Specific Target Level: Simulated Conc.: Interpolated Conc.:
(&) sw-1 surface drainage swale to west NFA 16500 916 0

ing Well Name Dist. From Source Simu e Actual Data SSTL Value Criteria Monitor
5,760 8 51,908 s 5

Receptor Type: Map Label Description: Risk: Site Specific Target Level: Simulated Conc. Interpolated Conc.:

(6U) sw2 surface drainage swale to west NFA 16500 592 0

Monitoring Well Name Dist. From Souree Simulation Value Actual Date SSTL Value Criteria Monitor
R 39 5,760 ] 25527 s s

Receptor Type: Map Label Description: Risk: Site Specific Target Level: Simulated Conc. Interpolated Conc.:
ACSR acsr1 5285 4th NFA 1,540 o 0

mu 1 Value Actual Date SSTL Value Criteria
5,760 8 89,770,592 s 5

Dist. From Source

The receptor typegeneratedfor eachdPathway are:
Ingestion
Drinking Water Wells (DWW)
Nondrinking Water Wells (NDWW)

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

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

Water line
AllWater lineReceptormypes (WL)

Surface Water Receptors
All Surface Water Receptor Types (SWB)

Thetablesfor Ingestion and Confined Spacediable3 and Table4. Le®@ discuss the information in a SSTL Table for
Groundwater Source, Actual Receptors ($able3 and Table4 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
risk-based target leveltahe receptor (according to the simulation model).

The second row shows the risk (H for High, L for Low, N for No Action Requireapplitationdetermines the risk
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classification, based on the criteria in Chapter 135 and the Tier 2 Guidance. Thd smealso 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 remainingows show information for each of the candidate monitoring wells selected for the actual reeeptor
chemical combinationdW Selectiog in the GActual Receptogsframe).

The information for each candidate monitoring well includes the following:

1 ThedLocatoné column- The well label for the monitoring well.

1 ThedDistance from Souréeolumn- Thegprojectedt distance of the monitoring well from the source. The
monitoring well location isprojectec onto a line between the source and the receptor, and thithe distance
shown, not the radial distance between the source and the monitoring Wiglire18 illustrates theéDistance
from Sourcé measurement.

1 ThedSimulation Valugcolumn- The simulatedyroundwater 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 gradiem 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 currern conditions.

1 ThedActual Data column- The groundwater concentration for the well location. This concentration is the
maximum of the last two samples (gixonth separation) or the last sample if steady and decliciitgrion is
met.

1 ThedSSTL Valdeolumn- 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 valuesd8ithehation Valu& €
OActual Data anddSSTL Valdeolumns. For an actual receptor, if éctual Daté value is greater than an
O0SSTL Valddor any monitoring well, the receptor is high risk. If the receptor is not high risk, butAtiial
Daté is greaterthan the 6Simulation Valugfor a monitoring well, the receptor is low risk.

1 ThedCriterigg column- The monitoring criteria the candidate monitoring well meets (determined by the
application).

1 ThedMonitore column- The wells to be monitored for the actuseceptorchemical.The source welh the
oMonitoré columnis automatically selected by thapplicationfrom the wells in the&Criterig€ column. The T and
G wells in theMonitore column as well as other monitoring wellsre those selected by you (bglsction in
oMW Selectior). For example fithere are T and/or G wells in thé€riterigg column, but a T and/or G well is not
shown in thedMonitoré column, you probably need to do T and G well selection for the actual recepéonical
in MW Selectionif the actual receptorchemical showsEvat in éEvaluation Requiremergs

For examplethe nondrinking water well, NDWWL, is high riskRefer toTable3. Four wells will be monitored for the
receptor: mwl12, mwl, mw2, andmw-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 ilQBd L Valéeolumn.

Actual Vapor Receptors and Vapor Sampling

Table4 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 samplingéfer 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 smd@n actual vapor receptor
(confined space or sanitary sewer). This is called an alternative point of compliance. There are restrictions on where th
vapor sampling can be donBéfer toTier 2 Guidancg The SSTL table contains important informatidatieg to the
restriction. If you do soil gas sampling between the source and the receptor, it must be donecuiver® groundwater
concentrationgneet or exceed the simulated groundwater concentration at the receptor. The SSTL table shows the
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simulatedgroundwater concentration at theeceptor. It is thedSimulated value in the second row of the SSTL table.

For exampleTable4 shows the simulated benzene concentration at at$s 1,881 pg/L,ral the simulated benzene
concentration at acs® is 2,515 ug/L. If soil gas sampling were to be done between the source aridtactempt to

clear the receptor, it would need to be doméhere current groundwater concentratiohsNS M Zy y mask Ik [ &
sampling were to be done between the source and-&c8y attempt to clear the receptor, it would need to be done
wherecurrent groundwater concentratiodisNS  xH ZpmvMp ¥ Ik [ @

The vapor sampling option is only applicable for vapor receptors (confineg spal sanitary sewer).

11.2 Groundwater Source, Potential Receptors

The process for selecting monitoring wells to moniBotential Receptogsunder Groundwater Source is not the same
as the process fakActual Recepto® A single set of monitoring welis 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 moniswulee location and
all the protected groundwater source receptors you entered intodpelication(to represent adjacent property
boundaries).

In addition, residential and nonresidential potential confined space receptors are evaluated as a groamewith
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 Groem8watce.
The chemicals you need to do monitoring well selection for are shown iGPtediminary Pathway Evaluation
Requirementsétable. You should select monitoring wells for each chemical with an éPfotected Groundwater
SourcePGW$ underdGroundvater Pathway® Eor our example (se€Eablel), we need to select monitoring wells for
benzene (B), toluene (T), and FBlésel (TEHd).

If you are not required to evaluate the Protected Groundwaeurce receptor type for Groundwater Source, then you
would not do monitoring well selection.

Click thedMW Selectiorand MapE button in thedProtected GW Sourédrame.

Actual Receptors

Protected GW Source Potential Vapor Receptors Potential Confined Space

Risk / SSTL Risk / 55TL

Interior Wells
Click thedinterior Well€ button. You will see a plot showing tipeotected groundwater source receptors you have
entered, along with the locations and labels of the monitoring wells. You need to identifinteeiors wells.
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Interior wells are wells lying between the source locations and the protected grounds@itiece receptors you have
entered into theapplication(generally, the closest adjacent property boundaries). Wherafh@icationdoes risk
classification, it first does risk classification assuming there is no institutional control and all wells muSianée

levels. Thapplicationalso automatically does risk classification under the assumption of an institutional control being
in- place andassumes the interior wells are subject to the institutional conténdlen if you know you will not be
consideimg an institutional control ossite, 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 enteregigamy off
PGWS receptors (the recaptidentification plume is entirely arsite), then you should select all @ite wells as

dnterioré wells.

An interior well has a red label. You must tell #plicationwhich wells ar@interiord o toggle the selection from
oNot- Interiore (black ldel) todnterioré (red label), clickhe 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 chespedlific). You only need to do interior well
selection once foprotected 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@vngradientfrom the source location in the estimated travel direction
of the plume. The selection is chemisalecific, 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 forghedtgroundwater source.
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Actual Receptors Protected GW Source Potential’

Evaluation Regquirements

Risk f S5TL

MW Selection

S5TL Table

Interior Wells

Chemical:

Benzer w

Down Gradient T, G Wells

Most Limiting T Well

Maonitoring Map

SelecttBenzené as thedChemicab €lick thedDown Gradien®,G Wellg 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) cAitergdl. may meet
both criteria. The source well is shown with an S {in\8).

You select the downgradient T and G well(s) by clickiegquare box in théUse column in the grid to the left of the
plot. A selected well is shown with a red label. A wetlselected is shown with a black label. To toggle between
selected (red) and netelected (black), click theuare boxes in thédUse& column

Actual Receptors Protected GW Source Potential Vapor Receptors

Evaluation Requiremants.

Risk / S5TL

MW Selection

EETL Table

T and G downgradient wells: Benzene
Show Print Aread ]

Toom ftin: T and G downgradient wells: Benzene o] 34 feet

=
h:l.:ﬁ

5a Export PDF by
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For example, there are several wells which meet transition or guard well criteria, but some are netgiasent. For
72



example, MWL16 meets T and G criteria, but it is nddwngradientfrom the source. The well(s) selected should be
downgradientfrom the source in the direction the plume appears to be migratingsibnwells 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
downgradientT 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 nigration or is migrating in more than one direction.

For example, M\A9, MW-4 and MW-10 could serve as thdowngradientT and G wells. You might select Md/ds the T
well (because it is erite) and MW13 as the G well.

Transition WellMost Limiting Recefor
For any chemical for which monitoring well selection is required, you also need to select a transition well(s) for the mos
limiting receptor (TML). Click thé&Most limiting T Wel€ button.

Actual Receptors Protected GW Source Potential Vapor Receptors

Evaluation Requirements MW Selection & Map MW Zoning
MW Selection Risk / S5TL

SSTL Table

Interior Wells

Chemical:

Benzene

Down Gradient T, G Wells

l

Most Limiting T Well I

Monitoring Map

Theapplicationcomputes the groundwater source SSTlrsafbthe 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 thedaliet fmost 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 appendix wwell 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.
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For example, M\ and MW 10 look like possibilities. Wwill select MW9 Looking at thegroundwater 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).

7

Clickthe circle forMW9 inthea | 8Sé¢ O2f dzvyy Ay G(KS INARR (G2 GKS tSFio

Repeat, if necessary, the same procedure for selecting T and G well(s) for other chemicals of B@egeimmind, you
should select @owngradientT and G well(s), and T well(s) in the direction of the most tighieceptor for each

chemical for which you need to do monitoring well selection. Your selections are chemécéic. For example, if you
select adowngradientT and G well for benzene, tlag@plicationdoes not assume the benzene dovgradient T and G

well applies for other chemicals (and in some cases, it may not dwetgradientT and G well criteria for other
chemicals). It is recommended you take into account the measured groundwater concentrations, groundwater
concentration contour plots and appamt direction of plume migration when you make your monitoring well selections.

Remember tasave your monitoring well selections
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Monitoring Map (Receptor Evaluation Map)
Click thedMonitoring Magg button in the dProtected GW Sourédrame to activate lhe monitoring map

Actual Receptors Protected GW Source Potential Vapor Receptors

MW Selection & Map MW Zoning

Evaluation Requirements

MW Selection

Risk / S5TL

SSTL Table

Interior Wells

Chemical:

Benzene ~
Down Gradient T, G Wells

Most Limiting T Well

Monitoring Map

The plotis generated whiclshows the protected groundwater source receptors you have entered and the monitoring
wells. The monitoring wells that are part of the monitoring plan fordReotected Groundwater Souréeeceptor 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. Als shown is a red line drawn from the source well to the most limiting receptor.

Actual Receptors Protected GW Source Potential Vapor Receptors

Evaluation Requirements

MW Selection

Risk f 55TL

S5TL Table

Benzene
Zoom ftfin:
ﬁ Monitoring Map: Benzene
Faw-1:1 G g0,
3
Back W Export PDF a0 kel Qawiz:1
%-z:o.z
Show Print Area:[] Faw-7:1 Dwsw:19q. ,
S5:0.2 1057
Srww-3:1
Sew-2:£€:500
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Dg0.57 4—.,«..1».1;:75368:?-“ -5:5:5200
Feanns PV Fawt10:5
Faw-8:76 pEws4
Faw-12:1

You can print the mapr exportit as a DXPDFile.

Risk Classification and SSTL Table
We will now look at th@Risk Classificati@mesults for Groundwater Sourderotected Groundwater Source. Click the
O0Risk/SSElbutton in thedProtected GW Sourédrame to activate thed/GW Source, PGWS, Risk Classification and
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Monitoring Plasg table.

Actual Receptors Protected GW Source Potential Vapor Receptors Potential Confined Space Potential Sanitary Sewer

i T =
l Risk / SSTL l Risk / SSTL Risk 7 SSTL

GW Source, PGWS, Risk Classification and Monitoring Plan

sssssss

Toluene

nnnnnnnnnnn

For each chemical, the results are shown for two situations: the result withdticutional Control (NIC) and the result
assuming an institutional control (IC).

For the case of no institutional control (NIC), all wells must meesémeetarget levelfor the chemical

In practice, the institutional control case (IC) works like: tiiisundwater SSTLs are computed for the monitoring wells
using only the receptors you have entered into #yplication Note: You will still get SSTLs for the wellsibg, but
they are based on meeting the target levels for thesifé receptors you &ve input.

The risk classification for benzene for a case with no institutional control is shown at thefttopthe form. The risk is L
for Low Risk. The SSTLs to be met at each monitoring well for this situation are shown in the gt iG8&Td.
column. The target levels are all 290 pg/L benzene.

The risk classification for benzene, assuming an institutional control, is shown at tledttofthe form. The risk is L for

low risk. The SSTLs to be met at each monitoring well for this situaoshown in the grid in thdGSSTé.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 discusspreviously, besides the wells you selectedmonitoring(T, G, FML), theapplicationautomatically

identifies E wells: wells with concentrations greater than the Tier 1 levels for protected groundwater source. An interior
E well is an interior well neging E well criteria. An exterior E wells is a well which isintarior, but which meets E well
criteria.

A well may have more than one classification (thee same well can be aNMIL well and an interior E well).

To determine the ISSTL for intéor E wells thepplicationchecks 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 shaiiReaetet
column.

Table5is an exampleof 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 offilydu have previously selected monitoring wells, if required, for the chemical.

The second table gives the chemispkcific results. For the case of no institutional control, all wells must meet the Tier
1 values. For the case of an institutional contthe 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. Hoves, as expected, the SSTLs are higher with an
assumed institutional control egite preventing exposure at the groundwater source locations.
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You can see for the case of toluene and -TE&h institutional control ofsite would result in no further actiorequired.

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, anddéstig@sand nonresidential potential
sanitary sewer (PSS) receptors are monitored and evaluated as a group. In order to combine residential and non
residential receptors th@pplicationneeds to know the zoning at each monitoring well.

You should speci§iMonitoring Well Zoningif you need to evaluate any of the vapor receptors for éroundwater
Pathways in the dPreliminary Pathway Evaluation Requiremén€&heck the receptor types undéGroundwater Vapor

to Enclosed Spaé€Tablel). 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 chema (X) foranyof 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 (PSSgceptors. Click théMW Zoning button in thedPotential Vapor Receptai$rame to activate the&MW

Zoning form.

Actual Receptors Protected GW Source Potential \-’apor Receptors

.

Specify the zoning for the sample locations. The zoning is used in evaluation of potential confined ¢

BEvaluation Requirements MW Selection & Map

MW Selection Risk / 55TL

S5TL Table

Show Print Area:

Zoom ftfin: Zoning [DOONRNN
‘hw-l $_
Export PDF 3
Zone Selection 't -2

Label Interior

B2
MW-5/RW-1
MW-3 wsw

QJWS(:: NR

RW-2

P
OWNW NZ w Quw-z: R
OWSE MR v Sw-2
OWSW NZ w

The form shows a plot of the well locations, and labels. You set the zoning by aickmegdropdown arrows in the

G Ly ( SanmiinNte gridto the left. The dropdown arrow provide a choice of zoning (Al#o zoning, R residential,
NR¢ nonresidentid). Once you select zoning, it will show on the plot as follovidaek labek no zoning blue labek
residential, red labet nonresidential If there is nézoning, the zoning is treated as residential for the purposes of risk
classification.

Your task is to tell thapplicationthe zoning at each well. The zoning is the zoning for the property where the well is
located.
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11.5 Grourndwater Source, Potential Confined Space

You can determine whether you need to evaluate potential confined space by checking the results for confined space
residential (CSRIndconfined space nonresidential (CSNR) uri@moundwater Pathwaysn the dPrelminary Pathway
Evaluation Requiremendsk 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 interio
wells, and 2) for each chemical with an X (CSR or CSNR), you need todmletgradientT and G well(s)anda T

well(s) for the most limiting receptor. If you need to evaluate the potential confined space receptor, you should do
dMonitoring Well Zoningbeforehand.

For our example problerfTablel), we need to evaluate potential confined space. In particular, we need to select
monitoring wells for benzene.

Risk /SSTL Risk/SSTL

MW Selection & Map Receptor Summary

Actual Receptors Protected GW Source Potential Vapor Receptors Potential Confined Space Potential Sanitary Sewer Actual and Potential
Risk /SSTL Monitoring Plan

Corrective Action Map

Repeat the steps with selecting émior 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 abc

Theapplicationdoes not assume the interior wekllge 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 paedrdonfined space, if you need to evaluate
potential confined space.

An example ofthe SSTL Table for GW Source, Potential Confined Space, is shicatateés

The top table inTable6 is a risk clascation 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 requir
for the other chemicaliN(PE) means no actiomequired as determined by thé@Preliminary Pathway Evaluation
Requirements (Tablel).

The second table imable6 has detailed results for a specific chemical. Resuéishown for each monitoring well in the
monitoring plan. The same chemical specific results are shown on the screaivdlldeolumn shows the well label.
ThedActuak column shows the Tier 2 concentration at the well (maximum of two most recent sawties location,

or most recent sample if steady and declining). &8aterig€ column shows the monitoring criteria for the wal is

the source welldTGDown Gradierttis thedowngradienttransition and guard welBT-MLE£ is the transition well inhie
direction of the most limiting receptotinterior E is an interior E well. You may also hafzterior E wells.

ThedNIGSSTd column shows the SSTLs, the target levels the wells need to meet, for the case of no institutional control
Since we areambining 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 th
most limiting receptor. The modimiting receptor is shown in théReceptoé column. For example, if a well is zoned
nonresidential and there are residential receptors-sfte, the most limiting SSTL for the well may result from meeting

the target level for the ofkite residential eceptor, rather than from exposure at the well.

Thed GSSTd.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 confinedrepapéors you have entered

into the application For example, with an institutional control, the SSTL at the source well is 8,346 pg/L, which is the
source concentration required to meet the target level at P8S&h offsite potential confined space refgintial

receptor. In contrast, if an institutional control is notpface at the source well, the SSTL is 5,195 ug/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 fiow the effect an institutional control would have on monitoring well target levels.
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Examine thdiToluené& column inTable6. We have not selected monitoring wells for toluene (it is not required for our
example). The risk claisation isoiN(PE) which meanghe 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 faskd®otential Groundwater

Vapor pathways at some sites do not correspond to the target levels identified in the lowa Administrative Code and Tie
2 guidance.

Monitoring Plan

Chemical: Tier 2 Groundwater Monitoring Plan: Groundwater Source and Soil Leaching
Benzene
Monitoring Well Actual  SSTL IC? Receptor Description Type Risk Frequency
(ug/L) (ug/L)

- MWI-TC/MWE 10700
2143 No PCSRi north ; —

S
2143 No SL PCS S| Annual
4287 No PSSR4 S £ Annua
S
S

Benzene v

5443 IC  PCSR1 north
6588 C PSSR4

Annua
Annual

2143 No PCS PCs TG-Down Gradient L Annual
4287 No PSS PSS TG-Down Gradient L Annua

This is a bug in the program which cannot be addressed at this time. Certified groundvedésisprnals 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
adjusiment 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
confinedspace. The residential and nonresidential potential sanitary sewer (PSS) receptors are monitored and evaluate
as a group.

You can determine whether you need to evaluate potential sanitary sewer by checking the results for sanitary sewer
residential¢(SR)and sanitary sewer nonresidential (SSNR) una@&moundwater Pathwaysn the dPreliminary Pathway
Evaluation Requirements anychemical has an X for either receptor type (SSR or SSNR), you need to evaluate
potential sanitary sewer. If you need toauate 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 tadsslagradientT and G

well(s) and a T well(s) for the most limiting receptor. If you neeglvaluate the potential sanitary sewer receptor type,
you should have complete@dMonitoring Well Zoningbeforehand.

For our example problerfTablel), we need to evaluate potential sanitary sewin particular, we need to select
monitoring wells for benzene.

Actual Receptors Protected GW Source Potential Vapor Receptors Potential Confined Space Potential Sanitary Sewer Actual and Potential

T i e ——
Risk /SSTL. Risk /SSTL. Risk / SSTL Monitoring Plan

Corrective Action Map

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 satkéseribed for the Protected Groundwater Source above.

Theapplicationdoes 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 fecif@oigroundwater source or

potential confined space, if you need to evaluate potential sanitary sewer for groundwater source, you need to select
interior wells.

An example otthe SSTL Table for GW Source, Potential Confined Space, is shiafahe@sThe top table infable7 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 sanitargewer is low risk (L) for benzene and no action required for the other chemis@liRE) means no
action required, as determined by tlreliminary Pathway Evaluation Requiremeér{i&ablel).

The second table ifable7 and the grid on the screen show the results for a specific chemical. Results are shown for
each monitoring well in the monitoring plan. TaeellE column shows the well kel. ThedActuak 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). ThéCriterig€ column shows the monitoring criteria for the wel is the source wéldTGDown

Gradient is thedowngradienttransition and guard welbT-ML£ is the transition well in the direction of the most

limiting receptor. For an actual site, you might also hdwterior E or ¢Exterior E wells.

ThedNIGSSTd.column shows th&§STLs (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:
the SSTL at the well based on the zoning at the wél) tine SSTL at the well from the most limiting receptor (residential
and nonresidential). The most limiting receptor is shown indReceptog column. For example, if a well is zoned
nonresidential and there are residential receptors-sife, the mostimiting SSTL for the well may result from meeting

the target level for the offite residential receptor.

ThedGSSTd.column shows the SSTLs for the case of an assumed institutional control. In practice, this is implemented
by determining the minimum & 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 ug/L, based on meeting the
target level at potential sanitary sewer nonigsntial receptor PSSNR If an institutional control is not iplace at the

source well, the SSTL is 10,390 ug/L: the smallest SSTL from 1) assuming exposure at the well or 2) the SSTL require
meet the target levels at the receptors you have entetedthis example, the lowest SSTL is for exposure at the well
(20,390 pg/L). We can tell this because the lowest SSTL for the receptors we have entered is showrS8The IC

column (11,465 pg/L).

Note: For MW12 fordGSSTE éut of Rangéis shown. Tis is because MV¥2 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 betweeeadurce 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 faiToluené in Table7. We have not selected monitoring wells for toluene (it is not required for
our example). The risk classificatiomfi§ PE§ which meanghe source concentration is lower than the SSTL
concentrations at the source

11.8 Groundwater Source, Receptor Bumary

We now turn to thedReceptor Summagyfor 6Groundwater Sourc® Eor 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 haveompleted, 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 actuateceptors, use théEvaluation Requiremertdutton to determine the actual receptechemical
combinations requiring monitoring well selection. For potential receptors, uséRneliminary Pathway Evaluation
Requirementsto determine the receptor typeshemicals requiring monitoring well selection.

ClickeReceptor Summagyin the GActual and Potentiglframe to activate the&Groundwater Sourcetable. Thetable

lists the risk classifications fdGroundwater Sourgefor the actual and potential receptor3he risk classifications are

N/A (chemical is not applicable), N (No action required), L (Low Risk), and H (High RisK).S@Sy R¢ o dzi 2y
classifications is at the top right.

Groundwater Source =

Actual Receptors Protected GW Source Potential Vapor Receptors Potential Confined Space Potential Sanitary Sewer Actual and Potential

MW Selection & Map MW Zoning MW Selection & Map MW Selection & Map
Risk / SSTL Risk / SSTL Risk / SSTL

Receptor Type Receptor ~ Benzene = Toluene Ethylb. Xylene TEH-D = TEH-WO CorrectiveAction Current Risk

ASSNR assnr-1 N N N/A N/A N N/A ~PTugged non - GrAKINg Water Wels =
3 Notified IDNR Water Supply Section

4 - Notified designated county authority

5 - Notified sanitary sewer public authority. -

ASSNR assnr-2 N N N/A N/7A N N/A 1 - Plugged drinking water wells
2 - Plugged king

4 - Notified designated county authority

ASSNR assnr-3 N N N/A N/A N N/A 1~ Plugged drinking water wells

PGWS No-IC N (PE) N (PE N (PE) N (PE: N (PE) N (PE)

4- Notified designated county authority

PGWs IC N (PE) N (PE) N (PE) N {PE) N (PE) N (PE) 1 - Plugged drinking water wells NFA v
drinking
3 - Notified | er Supply
4 - Notified designated county autharity.

Theapplicationdetermines and displays the risk classificatishewn 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 @Ng) and ae row for institutional control (IC). PGWS is
protected groundwater source, PCS is potential confined space, and PSS is potential sanitary sewer.

ThedCorrective Actioacolumn is where yoselectcompleted corrective action§Vhen you print the table th

corrective action numbers will be shown the column ahdrtumbers for various corrective actiomsth the description

are shown in the grid at the bottom of the screen. For example, you wamlétta &l ¢ Plugged drinking water viefira €
the ¢Correctis | O dolurdnyifgyou plugged a drinking water well. If you have completed more than one corrective
action for a receptoruse CtdMouse click to select completed corrective actions. When you print the table the selected
entrieswill be listedwith a canma (i.e., 3,4).

The column fobCurrent Riskis used to indicate the overall current risk for the recepidreapplicationdoes not set

the current risk for pathways/receptorsYou mustselectthe current risk The information in the Current Risk cola

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 offfy@ication

Select thedCurrent Riskfrom the dropdown menu.

If you have not completed corrective actions affecting the risk classification for a recepto€ dinent Riskyou specify
should be based on the risk classifications shown for the chemicals. If the risk is high (H) for any chemical, thghrisk is h
for the receptor. If there are no high risk chemicals, but one or more low (L) risk chemicals, the risioighew

receptor. If there are no high or low risk chemicals, the risk i&riber action(NFA.

You also use Current Risk to reflect charnigessk classification resulting from corrective actions. That is, when the
chemical risk classificatiomse no longer applicable you use tld€urrent Riskcolumn to specify the new risk
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classification.

For example, the nodrinking water well (NDWWY) is currently high risk (H). If no corrective action were completed,
we would set thedCurrent Riskto cHigh Riskp Elowever if we properly plugged the well, we wousgtlecta dCorrective
Actiore of & - plugged nordrinking water wellé and set thedCurient Risk to NFA

Anotherexample, if we established an institutional controlsite prohibiting use of the protected groundwater source,
for the PGWSNo I receptor we would enter @Corrective Actioof &9 - Established institutionatontrols and ®t
the &Current Riskto NFA

You may also have completed corrective actions not affecting the risk classification. For exaraptaalwater line
pathway has been identified as high reskdyou have notified the utility company supplying water to grea of
potential water lineimpacts (6¢ Notified utility company plastic water lineThis notification is required, but the
notification alonedoesnot clear an actual high riskater linereceptor. 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 theCurrent Risk column. When theapplicationgenerates the groundwater/soil
leaching monitoringlan, if a receptor hasreapplicationcomputed chemical risk of L or H it will be included in the
monitoring planunless thaCurrent Riskcolumn is IFA If you clear a receptor by corrective action but do selectan
NFAin the dCurrent Riskcolumn,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 thedMonitoring Plai button in thedActual and Potentialframe to ativate thedGW Source, Combined
Monitoring Plan, Actual and Potential Recepttiable.

Groundwater Source =

Actual Receptors Protected GW Source Potential Vapor Receptors Potential Confined Space Potential Sanitary Sewer Actual and Potential

MW Selection Risk / SSTL Risk / SSTL Risk 7 SSTL

SSTL Table

GW Source, Combined Monitoring Plan, Actual and Potential Receptors
Benzene

Mw-10

Toluene

The groundwater monitoring plan only includes the wells required to monitor receptorsSiaundwater Sourcé ¥You

do not print the monitoring plamn 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 grdwater 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, thpplicationassembles the monitoring well information for @i and
high risk receptors. A receptor having L or H for a chemical itReeeptor Summaéyis included in the groundwater
monitoring plan, unless théCurrent Riskhas been set to KA

The monitoring plan is organized by well location, with the sourek 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
useror the application(i.e., S) as part of evaluating a receptor. If a itaving 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:

1 d&Monitoring WelE column- The well label.

1 OActual pg/kE column- The Tier 2 measured groundwateoncentration: maximum of two most recent or most
recent if steady and declining.

1 6SSTL (ug/Exrolumn- The groundwater sitespecific target level (SSTL) at the well for the receptor. The
groundwater target level the well needs to meet as part of magtime 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.

1 dCZ column- Applies to potential receptors only (protected groundwater soupmsential confined space or
potential sanitary sewer). Indicates the situation the SSTL is applicable to: no institutional control (No) or an
institutional control (IC).

1 d&Receptogé column- The short label you assigned to actual receptors. For potentaiter types (protected
groundwater source, potential confined space, potential sanitary sewer), this column shows the label of the
most limiting receptor, except fatowngradientT and G wells. FalowngradientT and G wells, this column
shows the receptotype (i.e., PGWS, PCS, PSS).

1 dDescriptiorg column- The description you input for the receptor. For potential receptors, if there is no most
limiting receptor, thedDescriptiorg will show PGWS for protected groundwater source, PCS for potential
confinedspace, and PSS for potential sanitary sewer.

1 dType column- The criteria the monitoring well meets for the receptd® is source well. The well criteria have
been covered elsewhere in this USManual and are also covered in the Tier 2 Guidance.

1 ORislk column- The risk classification for the receptor. TéRisl is the chemical specific risk determined by the
application(shown in thedReceptor Summagy. This column does not show tb€urrent Riskassigned by the
user in thedReceptor Summary Elowever, if the Current Risk for a receptor iEAlthe receptor is not included
in the monitoring plan.

1 d&Frequency column- The frequency of sampling required. Determined from the risk classification for the
receptor and the weldTypeb E wells do not neetb be sampled annually. A minimum of one sample is required
for E wells, and the most recent sample must meet the SSTL.

ThedGW Source Monitoring Plarinformation is used to construct th@Groundwater Corrective Action MdpEor each
monitoring well inthe monitoring plan, the Groundwater Corrective Action Map displays the concentra#abu@k)
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 mctnalatmn 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 sitgou may also have a monitoring plan for other chemiga8 y’ S NJ & SGRV Shuwyce, il KS &
CombinedMonitoring Plan, Actual and Potential Receptable.

11.10Groundwater Source, Corrective Action Map

The Groundwater Corrective Action Map displays the lowest f8&THe high risk receptors associated with a well. The
oCorrective Action Mapis a really @High Riskcorrective action map. The Tier 2 Guidance calls this map the
oGroundwater Summary Corrective Action Mapg

Click thedCorrective Action Mapbutton in the dActual and Potentialframe to activate thedGroundwater, High Risk
Corrective Action Mapform.

83



Groundwater Source =

Actual Receptors Protected GW Source Potential Vapor Receptors Potential Confined Space Potential Sanitary Sewer Actual and Potential

MW Selection Risk / SSTL Risk / SSTL Risk / SSTL

SSTL Table

Zoom ft/in:

ﬁ Corrective Action Map: Benzene Faw-10:1 AN 100 feet

ACSR, ACSR-1, House Nearest Ave_"D"
]
Faw-12:374

Show Print Area:]J

(73.1,-180.1)

Saw-9:2

w1121
Qaw-2/Mw-2D:18000
Iw-2/mw-ap:21000

B1/ewe
w18

Saw-3:1a60

w172 w1 Faw-19:2

w722 Yaw-s:2

SelecttBenzené as the chemicadnd set the dinterpolation Rang® €

Each groundwater sample location is shown on the map with a well dadothe measured concentration at the well

The lowest SSTL at the source well is contoured (red line) and formdBringary Aree Eorexample,in the picture

above this is5,438ug/L benzene for thactual confined space residenti@ceptor, ACSR.. Keep inmmind, corrective

action must reduce the maximum groundwater concentration to the lowest source SSTL: the maximum groundwater
concentration must be reduced ©438ug/L benzene. Thed contour is an estimate of where concentrations

currently exceed,438ug/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 t
the wellas presented in the groundwater monitoring plan tabAd.wells need taneet the lower of the welkpecific
SSTL or the primary area SSTL (the SSTL for the source well).

You can printhe map or exporit as a DXWPPDFile.

If there are high risk receptors for other chemicals you can generatarective action map for ea chemical of
concern.

12. OIL LEACHING PATHWAXALUATION

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 modekigtagyesoil 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 thi@undwater concentrationg/hich could occur in the future, as a result
of current soil contamination. Soil source sigpecific target levels or soil source SSTLs are soil source concentrations
whichwill 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 levelfewitheachirgpathway.

ThedGroundwater Sourgeand 6Soil Leachingpathways are both concerned with meeting groundwater target levels at
receptors. Th@&Groundwater Sourgepathway is concerned with existing groundwater contamination and produces
groundwater cleanup levels (groundwater SSTLs)0$b# Leachirigpathway is concerned with existing soil

contamination becoming groundwater contamination in the future and produces soil cleanup levels (soil SSTLs or soll
leaching SSTLs). Hence, a receptor can have groundwater SSTLs that measured groundwater concentiations nee
meet, and soil SSTLs that measured soil concentrations need to meet. Both are based on meeting the same groundwa
target levels at a receptor.

Prior to doingdSoil Leaching Pathway EvaluaBiogou need to have identified and entered all receptarkeoReceptor
Types you need to evaluate for the soil leaching pathway are shown irfmeliminary Pathway Evaluation
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Requirements underdPreliminarySoil Leaching €hedSoil Leaching: Receptor Identification Plub® generated
using thedSoil LeahingRIE button in thedRID Maps§frame on thedMain Forn €

Click thedSoil Leachirgbutton in thedPathway Evaluatianframe to activate thedSoil Leachingform. Some time may
be required for theapplicationto do background calculations before thaih is shown.

12.1 Soil Leaching, Monitoring Well Selection
Thedgroundwater concentration in the vicinity of the soil sourtga factor in risk classification and reclassification
during site monitoring of potential receptors for the soil leaching.

You mst first determine whether you need to dononitoring well selection in the vicinity of the soil sourcey8)
common error in Tier 2 SCRs is neglecting to do monitoring well selection, when it is required.

If a chemical has afiX¢ for any of the receptotypesin the Preliminary Pathway Evaluation Requiremenptal need to
evaluate them for that chemical

Click thedMW Selectioa button on thedSoil Leachingform to activate themonitoring well selection

SelecttBenzené as thedChemicab $etthe dinterpolation Rang® €lickdPlotd €

Soil Leaching

MW Selection Potential Vapor Receptors SSTL Tables

PGWS PSS
Chemical: Benzene
Zoom ft-‘in: P-2:0.2
Soil Leaching  Juw-7:1 L oo 43 feet
. T obwses.2
| save '
$-5:02 $1:057

Show BH Labels{]

Faw-3:1
Export.. @P—?!%D

Show Print Area:C)

MW Selection $-8:0.57

Label
[m]

MW-6/RW-1
MW-3

RW-2

a

OWNW

OWSE O '}-11:0.2 q:—:w:u.z

Theapplicationcontours 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 benzeneagpiEationalso plos the groundwater data to
the Tier 1 levels for protected groundwater source (blue contour, 290 pg/L for benzene).

You are required to identify the groundwater monitoring well locations lying on or within the soil contour (red contour).
The blue groundwizr 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 wetidationsare shown on the plotSelect the monitoring wells on or
within the red contourdzA A y 3 G KS a LYy GdSNR2NE 02t davsélecteywellfasSa retl MbeRA § 2
non-selected well has a black lab8hve your selections using the{ | @S¢ o0dzi 12y @
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Selectother chemicals of concern if required to be evaluated and repeat the process of selecting monitorin@awedls.
the selections.

If you select a chemical which is not required to be evaluateaomtour is plotted. In the uppdeft corner of the plot,
you seedSoil: TL>Interp.Maxb 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 leachthgatesim
the éPreliminary Pathway Evaluation Requiremérits 6Soil Leaching Pathwayand 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 faerntiatl receptors, residential and nonresidential
receptors are combined. Potential confined space residential and nonresidential receptors are monitored and evaluatet
as a group. Potential sanitary sewer residential and nonresidential receptors are neoh#od evaluated as a group. To
combine residential and nonresidential receptors tpplicationneeds to know the zoning at soil sample locations.

Use thedPreliminary Pathway Evaluation Requireméritsdetermine if soil sample zoning is required. Exaarthe
vapor receptors undedSoil Leaching PathwaysConfined Space ResidentaBR éConfined Space Nonresidential
CSNR é&Sanitary Sewer Resident@ERanddSanitary Sewer Nonresideni@8SNR ¥ou should do soil sample zoning if
anychemical hasin & for any of these receptor types. Soil sample zoning is not chespeiific.

Click thedBH Zoningbutton in thedPotential Vapor Receptarérame.Repeat zoning designation selection as was
described for the Groundwater Vapor pathways.

Soil Leaching

MW Selection Potential Vapor Receptors SSTL Tables

PGWS

Specify the zoning for the sample locations. The zoning is used in evaluation of potential confined

Show Print Area:(] “MW-9: NR

Zoning AN

Zoom ft/in:

w-10: NR Qe nm

=

E %M:%unn %ps: NR
9. 13%}5’%%14 10° 5/16- 10" S: NR

g s

1 - 't‘al..il', '_. Lyale i Saw-8: NR
Zone Selection %Bﬁ NG e clisla: N
Oqs cnom NR Qa 4. nR
4[240 10° S; NR
Label Interior 0 B S Borrom: ne
N%Hc NR gBQ%ﬂi?%m%'“ NGi2: NR
MW-7 NR v - Faw-7: NR
MW-8 NR v Qs10: Qs-2: nr
M NR > L2%ernR
MW-10 NR v %n-3: NR

12.3 SoilLeaching, SSTL Tables for Actual Receptors

To view the risk classification and SSTL results for actual receptors clééicthal Receptogsbutton in thedSSTL
Tableg frame to activate thefSoil Leaching, Actual Receptor, SSTL Tedoles. The resultare displayed bgReceptor
Typ€e which you select to the left of the tahle
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Soil Leaching

MW Selection Potential Vapor Receptors SSTL Tables Actual and Potential
PSS

PGWS

Soil Leaching, Actual Receptor, SSTL Tables

The first four rows of the grid are the same for all receptor types:

T

Soil Source (mg/kg)The soil source, or maximum soil concentration for a chemical. Determined by the
applcationfrom the Tier 2 soil sample data. Additional information for the soil source can be viewed using the
oSources button on thedMain Formb €

Simulated GW at Soil Source (ug/Che simulated groundwater concentration beneath the soil source.
Computedusing 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 o
the groundwater and soil source length.

SL Monitoring WeH Used to monitor soil leaching in the vicinity of the soil source. Selected @ptbieation

from the monitoring well locationgou identifiedas being in the vicinity of the soil source. Hpgplication

selects the well with the higest measured concentration for the chemical. It is possible different wells could be
used to monitor different chemical#.a chemical is not required to be evaluated and no monitoring wells

aSt SOGSRY (KS GFrofS gAft akKz2eg ay2ySé TFT2N 4KS OKSY
Monitoring Well Conc. (ug/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 ofyipatybu have entered into
the application

For each receptor of a type, the grid shows:

1
)l

1

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 reasoiiedd Thea [ SASY R €
button in the right top cornecontainsdescriptionfor the risk classification symbols.

Soil SSTL at Soil Source (mgfKg)is is the soil concentration needed at the soil source (according to the
simulation models) in order to mé¢he groundwater target level at the receptor: This is the soil remediation
target level. The groundwater transport model is usediébermine the groundwater concentration at the soil
source needed to meet the groundwater target level at the receptor @3VL 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 (ugMh)e groundwater concentration beneath the soil sourcedpelicationhas

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
determinethe risk classification, and for monitoring of low risk potentedeptors at the SMR stage.

GW TL at Receptor (ugAyhe riskbased groundwater target level at the receptor. This is set or determined by
the application For example, for actual vaporagptors, a receptespecific target level is computed that
incorporates the depth to groundwater entered for the receptor.

Simulated GW at Receptor (ugAlhe simulated groundwater concentration at the receptor, using the soil
leaching and groundwateransport 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.

87



In some situations, values are not showndSoil SSTL at Soil Sor@&SW SSTL as Soil Sodrée éSimulate GW at
Receptofp this occurs when the values are not needed for risk classification. For example, consider the d&nzene (
result forassnrl in the picture aboveThe simulated groundwat&oncentration at the receptor under current
conditions (Simulated GW at Receptor@@Bug/L is less than target level at the recept®550ug/L). No SSTL levels
are computed.

Sampling and Actual Vapor Receptors

For soil leaching, vapor receptors damcleared by passing vapor sampling at the soil source. Actual vapor receptors for
soil leaching cabe cleared by vapor at an alternative point of compliance, if steady and declining conditions for
groundwater can be demonstrated. See the Tier 2 Guiddocmore 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 grouncseatee, click thePGWS$button in thedSSTL
Tableg frame to activate th&fSoil Leaching, Protected Groundwater Source, SSTLsdtalta.

Protected groundwater source is a potential recepfbine only situation in which a potential receptor can be higkk

is the protected groundwater source receptor under soil leachirg all other situations, potential receptors can only

be low risk or no action required. For example, protected groundwater source cannot be high risk@nolendwater
Sourcep 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).

Soil Leaching
MW Selection Potential Vapor Receptors SSTL Tables Actual and Potential
| PGWS ) =

Soil Leaching, Potected Groundwater Source, SSTL Tables

B T E x TEH-D TEH-WO

The first four rows are a summary of the soil source data (the same as the actudabre88pL Tables, see the previous
section for a detailed discussion).

The results for two cases are shown:

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

1 Second caseThe case of an institutional control (1.C.). In practice, this is implemented by computing the SSTLs
usingonlythe protected groundwater source receptors you have entered intodpplication 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 undeotheaders in the grid|SUMMARYO |.&G and6SUMMARMYL.C., ML
Receptofb ¢

SUMMARMYO 1.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 groundavgterlevels directly beneath the soil sources.

The three rows directly beneattSUMMARYO |.GE give the detailed results:
 Risk ClassificatioriThe risk classification for the chemical. BheS 3 S y R £in tife digihtiiop gornerof the
form containsdescriptionfor the risk classification symbols.
1 d&Soil SSTL at Soil Source (mg/kdhe soil concentration (according to the soil leaching model) that would
result in the groundwater concentration shown 68W SSTL at Soil Soubce
1 o&GW SSTL at Soil Soei(ug/L§ - The groundwater target level for the receptor type. For the case of no
institutional control, the target level for the receptor type.

Forexample,in the picture abovefor benzene, the target level 290 ug/L must the met directly beneattstlilesource
(GW SSTL at Soil Source). With assoitceconcentration ofLO mg/kg, the soil leaching model predicts a groundwater
concentration directly beneath the soil sourcelol31pg/L (Simulated GW at Soil Source).

According to the soil leachingadel, a soil concentration &.56mg/kg (Soil SSTL at Soil Source) will result in a
groundwater concentration of 290 pg/L. When té®oil SSTL at Soil Sodrieless than théSoil Sourcéconcentration,
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 soufd®(@90/1,131)).

Forexample,in the picture abovefor ethylbenzenefor a soil source concentration 68.1mg/kg the simulated

groundwater concentration beneath the soil sourc&,$29ug/L (Simulated GW at Soil Source). This concentration is
less than the target level for the recept@,00ug/L). The receptor is nacton 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.C, ML ReceptoiThe case of aassumed 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 irgppheation The
applicationthen finds the most restrictive receptor for ela 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 béSEIMARNC, ML
Receptofb €

1 Risk ClassificationThe risk classification for the chemical.

1 Sadl SSTL at Soil Source (mg/Aghe soil concentration that would produce th8W SSTL at Soil Sorce
according to the soil leaching transport model. The soil concentration at the soil source that would produce the
groundwater target level at the mosniiting receptor (according to the modeling). If the curréBboil Source
concentration is greater than théSoil SSTL at Soil Sodhen the receptor is low or high risk.

1 GW SSTL at Soil Source (uglitis is the groundwater concentration beneatte thoil source required to meet
the groundwater target level at the most limiting receptor, according to the groundwater transport model.

1 ML Receptor The most limiting receptor. Of the receptors you entered, the receptor with the lowest soil SSTL
at the il source. The computations and results for each receptor are shown foll@RBE§ULTS FOREWS

High Risk Classification Criteria

The protected groundwater source receptor (PWGS) ford8wl Leachingpathway is the only situation where a

potential receptor can be high risk (H). The risk classification is st@mprocess. If théSoil SSTL at Soil Source
concentration is less than th&Soil Sourcéconcentration, the receptor is either low (L) or high (H) risk for the chemical.
The receptor is hig riskfor a chemicaif: The measured groundwater concentration in the vicinity of the soil source
(Monitoring Well Conc.) is greater than the groundwater-sipecific target level at the soil source (GW SSTL at Soil
Source). If the receptor is not higisk, it is low risk. Or, if the measured groundwater concentration in the vicinity of the
a2Af &a2dz2NDS odazyAldz2NAyYy3I 28t [ 2 yspedific taige Buel ayft goil i@ IR «
SSTL at Soil Source), the receptor is ek r
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At Tier 2, the purpose of selecting groundwater wells in the vicinity of the soil saiuid® Selectios in the éSoil
Leaching form) is to determine the risk classification for protected groundwater source under soil leaching. The
monitoring well inthe vicinity of the soil source may also be used after completion of the Tier 2 SR, s
reclassification of potential receptors during site monitoring.

If the dRisk Classificati@gris 6L or FE this means the soil SSTL at the soil sourcessstlean 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 8L Monitoring Wedlor dMonitoring Well Coné.shown fa the chemical. Without
a6SL Monitoring Well the applicationcannot determine if the risk classification is L or H. If yowke® H listed as

the risk classification for a chemical, you need to do monitoring well selection in the vicinity ofltkelsce.

12.5 Soil Leaching, Potential Confined Space, Risk Classification and SSTL Table

To view the risk classification and SSTL table for potential confined space, cteiC®button in theSSTL Tablés
frame. This will activate théSoil Leaching, Fential Confined Space, Risk Classification and SSTi<Tahie This form
displays the results for potential confined space under soil leaching. The residential and nonregidéeidh|
confined space receptors you have entered are combined andiaea as a group. The risk classificationgotential
confined space iseverhigh risk (H).

Thedata presented in the tablbas beendiscussedinder actual receptors and protected groundwater souab®ve
The monitoring well in the vicinity of treil source (SL monitoring wabnot used for risk classification for potential
confined space at Tier 2. However, it is used for reclassification of risk 8MRphase.

The results are presented for two situations: the results with no instituticoatrol (SUMMARXO 1.C.) and the results
with an assumed institutional control (SUMMARG., ML Receptor). The major difference from protected groundwater
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