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1.0 Introduction

The Technical Guidance Manual (TGM) is designedhé&dp owners and operators (O/Os)
understand the underground storage tank (UST) ®oswrrective action (CA), and petroleum
contaminated soil (PCS) processes and provide eusiion of the required activities for
complying with the Bureau of Underground StoragekrRegulations (BUSTR) rules, as stated
in Ohio Administrative Code (OAC) 1301:7-9-12, OA301:7-9-13, OAC 1301:7-9-16, and
OAC 1301:7-9-17, effective date July 1, 2012. OAD1:7-9-02 includes definitions that may be
applicable for the previously mentioned BUSTR rules

OAC 1301:7-9-12 includes rules that address owtenfice, closure-in-place, permanent

removal, and change-in-service for USTs. Collatfivthese activities are known as the closure
rule. Section 2.0, identifies the UST systems BIdETR regulates, describes the process for
obtaining permits, and the requirements for preyga Closure Assessment Report.

OAC 1301:7-9-13 includes rules that address theedtigation of releases and suspected
petroleum releases from UST systems and the rejoowective actions for clean-up of a release
to appropriate levels. Section 3.0, below, dessrithe process of investigating a petroleum
release, evaluating source area concentrationsmparison to action level (AL) concentrations,
determining site-specific target level (SSTL) camcations, and implementing the appropriate
monitoring or remediation activities at an UST siteTo protect human health and the
environment, BUSTR uses a risk-based correctiveormgbrocess to ensure the appropriate
investigation and clean-up of releases from USTesys. The information in this TGM is
intended to clarify the regulations, to provide mgdes of how BUSTR interprets certain parts of
the regulations, and to assist the O/O in complyiith those regulations.

OAC 1301:7-9-16 and 17 include rules that addresspiing and management of PCS. See
Section 4.0 Petroleum Contaminated Soil Requiresnent

1.1 Owner and/or Operator Applicability

UST regulations OAC 1301:7-9-01 through 1301:7-9¢&%cluding 1301:7-9-11, 1301:7-9-14
and 1301:7-9-15) are applicable, by statute, taQu@ of UST systems.

1.1.1 Owner

UST Systems in Service on or After November 8, 1984

For any UST system in use on or after Novembe®©841the person who owns the UST system
is considered the owner.

If the UST system was in use on or after Novemhet 94, but is no longer located on the
property, the owner of the UST system is the pemsba owned the UST system when it was
removed from the ground.
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UST Systems Taken Out-of-Service Prior to November 8, 1984

In the instance of an UST system in use before hineg 8, 1984, but no longer in use on that
date, the person who owned the UST system immdyliagfore the discontinuation of its use is
considered the owner.

If the UST was last used prior to November 8, 1984,owner is any person who held a legal,
equitable, or possessory interest of any kind @mWsT system or in the property on which the
UST system is located on the date the UST systesriashin operation. The definition of owner
may include a trust, vendor, vendee, lessor, sekes

The term, owner, does not include any person wiithowt participating in the management of an
UST system and without otherwise being engaged etrofgum production, refining, or
marketing, holds indicia of ownership in the USTsteyn primarily to protect the person’s
security interest in it.

1.1.2 Operator

The person in daily control of, or having respottigybfor, the daily operation of the UST system
is considered the operator.

1.2 Definition of an UST

An UST is defined as one or a combination of tamksluding the underground piping that is
used to contain an accumulation of regulated snbset the volume of which, including the
volume of the underground piping, is 10% or morkweground.

As specified in OAC 1301:7-9-02 the following dotnmeet the definition of an UST and
therefore are excluded from closure and correctot®n requirements:

 Farm or residential tanks of 1,100 gal. or lessacidp used for storing motor fuel for
noncommercial purposes;

» Tanks used for storing heating fuel for consumptise on the premises where stored;

» Pipeline facilities, including gathering lines, wated under the Natural Gas Pipeline Safety
Act of 1968, 82 Stat. 720, 49 USCA 2001 (United&ta&Code Annotated), as amended;

» Surface impoundments, pits, ponds, or lagoons;

» Storm or waste water collection systems (i.e.waiter separators);

* Flow-through process tanks;

» Storage tanks located in underground areas, ingudithout limitation, basements, cellars,
mine workings, drifts, shafts, or tunnels, when tieks are located on or above the surface
of the floor and are visible for inspection onsitles;

» Septic tanks; and

e Liquid traps or associated gathering lines directjated to oil or gas production and
gathering operations.
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2.0 UST Closure Requirements Under OAC 1301:7-9-12

2.1 Introduction

OAC 1301:7-9-12, often referred to as the ClosunéeRestablishes the requirements for UST
systems that contain regulated substances and that:

e Are out-of-service;

* Have been closed-in-place;

* Have been permanently removed,

* Have undergone a change-in-service; or

» Have undergone specific modifications of the systewh related components (as described in
Sections 2.4.1, 2.5 and 2.6).

The Closure Rule also addresses closure assessanenpermitting.
2.1.1 Removal Requirements

OAC 1301:7-9-12 requires that any UST that containsgulated substance and has been out-of-
service for more than twelve months or more thantitime period approved in the out-of-service
permit or renewal permit must be closed-in-plaeejaved or put back into service. In addition,
the Ohio Fire Code OAC 1301:7-7-34 requires thgtwamderground tank which is not regulated
by BUSTR that contains a flammable or combustilgjeitl and has not been used for a period of
one year or longer must be closed-in-place or remdrom the property.

In some instances, if the State Fire Marshal oredified Fire Safety Inspector with delegated
authority for the jurisdiction where the UST systsniocated determines that the UST cannot be
physically or safely removed, that official mayoall the tank to be closed-in-place. Note that a
Certified UST Inspector (CUSTI) and a Certified UBiBtaller do not have authority to allow a
UST system to be closed-in-place (See Section,X3o$ure-in-Place).

The O/O must comply with the entire Closure Rule.However a property owner, who does
not meet the definition of the O/O, who holds a led, possessory, or equitable interest in a
parcel of real property on which an UST system isocated, must comply with the Closure
Rule, except for the closure assessment and repaony requirements. Any person or
contractor performing work on the UST system must btain a permit for the work and have
a CUSTI and a Certified UST Installer present wherwork is being performed.

For example, a property owner or the person peifagrthe removal must obtain a permit and
remove the UST(s), even if that person is not tf@.CHowever, the property owner (who is not
defined as the O/O) would not be required to prepad submit a Closure Assessment Report.

2.2 Regulated UST Systems and Exemptions

A regulated UST is defined as a tank and the umdergl piping connected to the tank, which
has at least 10% of its volume below ground andaios a hazardous substance (as listed in
OAC Rule 1301:7-9-03) or petroleum (as defined ACQRule 1301:7-9-02).
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The following regulated UST systems are exempt ftioen2012 Closure Rule:

* Any UST system holding hazardous wastes listedlentified under OAC Chapter 3745-51
or a mixture of such hazardous wastes and othetategl substances;

* Any waste water treatment tank system that is péra waste water treatment facility
regulated under Section 402 or 307(B) of the Fed&eter Pollution Control Act (33 USCA
1251 and following);

* Equipment or machinery that contains regulated tanisss for certain operational purposes
such as hydraulic lift tanks and electrical equiptrianks;

* Any UST system whose capacity is 110 gal. or less;
* Any UST system that containgda minimisconcentration of regulated substances;

* Any emergency-spill or overflow-containment UST teys that is emptied expeditiously
after use;

* Waste water treatment systems;*

* Any UST system containing radioactive material twat regulated under the Atomic Energy
Act of 1954 (42 USCA 2014 and following);*

* Any UST system that is part of an emergency geoeststem at nuclear power generation
facilities regulated by the United States Nucleagiatory Commission;*

* Airport hydrant fuel distribution systems; and*
* Any UST systems with field-constructed tanks.*

*Indicates these regulated UST systems are exampt the Closure Rule but releases from these
systems are regulated under the Corrective Actigdir,FOAC 1301:7-9-13.

Closure Assessments Involving Hazardous Substances

USTSs containing hazardous substances as listed@ 1301:7-9-03 are regulated by BUSTR for
closure but not corrective actions. Prior to reedaf the system, the O/O must identify and
obtain written approval from BUSTR for the selentiof the appropriate Chemicals of Concern
(COCs), laboratory analytical methods and Actiorndls. The Closure Assessment Report must
be forwarded to BUSTR. If COCs do not exceed thmidatory method detection limits, and
Action Levels then BUSTR will issue a no furthetias letter. If COCs exceed the laboratory
method detection limits, a copy of the Closure Assgent Report must also be submitted to
United States Environmental Protection Agency (USERegion 5 who will provide corrective
action oversight. For example, if an O/O removedJ&T containing tetrachloroethane, and the
chemical of concern exceeds the method detectioit b release must be reported to both
BUSTR and USEPA Region 5. Subsequently USEPA Re§ionill direct corrective action
activities. The contact information for USEPA Rayb is as follows:

Corrective Action Manager
Underground Storage Tank Section
Land and Chemicals Division
USEPA Region 5
77 West Jackson Boulevard (LR-8J)
Chicago, IL 60604

Please note that waste oil USTs containing a mexédirboth regulated petroleum substances and
COCs listed as hazardous substances are regulatBBTR for both closure and corrective
actions. These closures only need to be submitt8JSTR.
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Heating/Fuel Oil Tank Exclusion

Tanks used for storinghéating fuel for consumptive use on the premisesevtored (heating

oil tank exclusion) are excluded from the defimtiaf underground storage tanks under state and
federal regulations. The term “heating fuel” iSided in Ohio Administrative Code 1301:7-9-02
as petroleum that is No. 1, No. 2, No. 4-light, Meheavy, No. 5-light, No. 5-heavy, No. 6
technical grades of fuel oil; other residual fuéé$ dincluding, without limitation, Navy Special
Fuel Oil and Bunker C); and other fuels when usedubstitutes for one the these fuel oils.
Heating oil is typically used in the operation efating equipment, boilers, or furnaces.

Therefore, a single use underground storage tatkctintains a heating fuel that is consumed on
the premise where stored, is excluded from statefaderal regulation. Please note that the
heating oil exemptiordoes notrestrict how the petroleum is used (refer to FlGWwart 2.1,
Heating/Fuel Oil Exclusion).

It should be noted that diesel fuel is not a stlgstifuel when used with an emergency generator
because it is a fuel of choice for internal comimms{motor fuel). Underground storage tanks
filled with diesel fuel for emergency power genematare regulated by BUSTR. In situations
where an underground storage tank storing diest¢lisuwsed for dual purposes (e.g., emergency
generator and a boiler) the underground storadevanld be regulated as well. However, diesel
fuel would be considered a substitute fuel if iswesed to operate boiler (single use).

The USEPA always assumes a dual-use UST contaieseDiFuel. Diesel Fuel is the
specification for most diesel powered emergencyergonr manufacturers. If the O/O can
provide information on a case-by-case basis thaitiqular diesel powered generator fuel
specifications is Fuel Oil #2, and prove that a&liveries are 100% Fuel Oil #2, then in this case,
the dual use UST would be exempt under the Hed&@iihggexemption. Otherwise the dual-use
UST is regulated as an emergency power generatdr, Which is only exempt from leak
detection.
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Flow Chart 2.1: Heating/Fuel Oil Tank Exclusi
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2.3 Closure Options

2.3.1 Out-of-Service for 90 Days or Less

When an operating system is taken out-of-serviceQ@days or less, it is considered “temporarily
out-of-service”. The fill line, gauge opening, atidpensing unit must be secured against tampering.
Vent lines must remain open and functioning. BUSERBulations continue to apply, including the
release detection requirements during the tempypraut-of-service period. BUSTR prefers that the
system be emptied when temporarily out of servi€¢he system is empty, then the release detection
requirements do not apply. The system is considerapty when regulated substances have been
removed so that no more than one inch of residu8.8% by volume of the system’s capacity
remains in the tank.Neither a closure assessment nor a permit is reqed for taking an UST
system temporarily out-of-service for 90 days or ks.

During this out-of-service period, the UST systemstralso comply with the following:

* Registration requirements;
* Financial responsibility requirements; and
» Construction and operational requirements for adithprotection.

2.3.2 Out-of-Service for More Than 90 Days

In addition to the items outlined above in Sect0B.1, if the UST system is out-of-service for more
than 90 days, the UST system must be maintaingueigrmingall of the following:

* Empty all contents;

* Leave all vent lines open and functioning;

* Cap and secure all lines, pumps, man-ways, antlagaquipment;

» Obtain an out-of-service permit from the State Wtarshal or a Certified Fire Safety Inspector
with delegated authority; and

» Have an inspection by the State Fire Marshal oedified Fire Safety Inspector with delegated
authority of the out-of-service UST system as reggliby paragraph D of OAC Rule 1301:7-9-
10.

Prior to the expiration of an out-of-service pernaitrenewal of the out-of-service permit may be
requested by submitting a new permit applicatiorspant to OAC 1301:7-9-10. Neither a certified
UST installer nor a certified inspector is requifedthe renewal of an out-of-service permit.

A variance from the timely submittal of the initiaut-of-service permit application or renewal
application may be granted provided that the persaking the request demonstrates good cause as
determined by the State Fire Marshal or a Certifte@ Safety Inspector with delegated authority.
Each variance request will be reviewed on a caseadg basis.

UST systems that are part of a scheduled “seaslis@ntinuation” of use are not required to obtain
the out-of-service permit dll of the following conditions are met:

* The UST system is located at a marina, golf coseisement park, or other seasonal facility as
recognized by the State Fire Marshal or a Certifizd Safety Inspector with delegated authority;

* Written approval is obtained from the State Firerdhal or a Certified Fire Safety Inspector with
delegated authority; and

* The UST system has not been out-of-service foriaghexceeding 12 months
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* The UST system has been maintained by performingf the following
o Empty all contents;
0 Leave all vent lines open and functioning;
o Cap and secure all lines, pumps, man-ways, antlagaquipment.

2.3.3 Out-of-Service for More Than 12 Months

In addition to the items outlined above in Sectigris1 and 2.3.2, if the UST system has been cut-of
service for more than 12 months or more than the period approved in the out-of-service permit or
renewal permitpneof the following activities must be conducted:

* The UST system must be permanently removed, chamgervice, or closed-in-place within 30
days of date of the permit’'s expiration;

* Submit an out-of-service renewal permit applicatimn approval by BUSTR or the local
delegated authority. The out-of-service renewalmiteapplication will not be automatically
approved. BUSTR will review and approve the appiica based on, but not limited to, the
reason(s) for requesting an extension, releaseeptiemm compliance history, input from local
authorities and location of the site (within a Sewves Area or DWSPA); or

 The system must be placed back into service wigtindays of the permit’s expiration date
providedall of the following requirements are met:

0 The UST system complies with cathodic protectiaqunements, as listed in OAC 1301:7-9-
06;

0 The UST system passes a tightness test, as desoriDAC 1301:7-9-07;

0 The UST system is compliant with all registratiorddinancial responsibility requirements,
as listed in OAC 1301:7-9-04 and 1301:7-9-05; and

0 The State Fire Marshal has not issued an ordetihptiolg the UST system from being placed
back into service.

2.3.4 Closure-in-Place

Only the state State Fire Marshal or a Certifiegk Bafety Inspector with delegated authority may
grant permission for all or part of an UST systenbé¢ closed-in-place. The CUSddes nothave
the authority to approve closure-in-place. If ayyad, a permit for closure-in-place must be obthine
and the UST system must be closed-in-place in daoge with American Petroleum Institute (API)
Standard 1604-0Xlosure of Underground Petroleum Storage TankbBe UST system must also be
cleaned and filled with a solid inert material wahdensity that is greater than the density of wate
(e.g., concrete slurry mix).

Closure-in-place of all or a portion of an UST systis only allowed when good cause is
demonstrated. A good cause demonstration may iaeclbdt is not limited to, threatening the
structural integrity of an existing building, in&ssibility of the UST system, removal activities
present hazards to the safety of site personrtelegpublic, etc.

When an UST system is closed-in-place, a minimurthade soil boring and monitoring wells must
be installed in the areas most likely to containcamtrations of COCs and a Closure-In-Place Form
2012 (located in Appendix E) must be submittedhey ®/O (See Section 2.6.2 Closure Assessment
Sampling Requirements for Field Screening). Inagiins where site conditions interfere with this
sampling approach, a written Alternate SamplingqiPhaust be proposed to BUSTR for approval and
implementation.
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2.3.5 Permanent Removal

When an UST system or any part of an UST systemni®ved from the ground]l of the following
must be completed:

» Obtain a permit prior to removal;

 Remove all portions of the UST system from the gbunless prior approval for closure-in-
place has been granted from the State Fire Maiwhal Certified Fire Safety Inspector with
delegated authority;

* Clean and remove the UST system accordiraltof the following applicable standards:

0 APIRecommended Practice 1604-@losure of Underground Petroleum Storage Tanks;

0 API Publication 2015-2001Safe Entry and Cleaning Petroleum Storage Tankd; a

o National Institute for Occupational Safety and He&NIOSH): Criteria for a Recommended
Standard for Working in Confined Space.

e Once empty and clean, monitor the UST system tairenshat explosive vapors do not
accumulate above a level that creates a hazardaussafe condition;

» Ensure that the UST is free of residue and ligisdendered unusable, and is free of explosive
vapors before the UST leaves the site;UST may be reused for any purpose unless prior
written approval is obtained from the State Fire Mashal,

* Remove all backfill from the tank cavity excavatiqiping trenches, and dispensing unit areas;
handle according to PCS rules OAC 1301:7-9-16 and {See Table 4.2 - Re-Use Action
Levels); and

* Remove no more than one foot of native soil frora fidewalls, bottom of the tank cavity
excavation, piping trenches, and dispensing upgsr

A closure assessment must be performed and a Eldsmsessment Form 2012 (located in Appendix
E) submitted to BUSTR by the O/O after removingoalpart of the UST system.

2.3.6 Change-in-Service

A change-in-serviceneans that the substance stored in the UST systéenbeen changed from a

regulated to a non-regulated substance (e.g., igastd water). The UST must be completely
emptied and cleaned. All piping and ancillary @guent that is not part of the change-in-service
must be closed-in-place or removed in accordande tive Closure Rule. Additionally, a minimum

of three soil borings and monitoring wells must ibstalled in the areas most likely to contain
concentrations of COCs and a Closure-In-Place F20d? must be submitted by the O/O. (See
Section 2.6.2 {Sampling Protocol for Previously Remed and Closed-In-Place Systems} for
additional details)

2.4 Permitting

2.4.1 Permit Requirements

Pursuant to OAC 1301:7-9-10 and/or OAC 1301:7-9d permit must be obtained from the State
Fire Marshal or a delegated authority by any pengeriorming the following activities for UST
systems:

»  Qut-of-service for more than 90 days;

* Closure-in-place;

* Permanent removal and/or replacement;
* Change-in-service;
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* A major repairon a portion of the UST system that has causetkase; or
* A madificationof an UST system or component that has not caasektase.

A major repair includes the restoration of a tank or an UST systemponent that has caused a
release of product, but does not include modiftcestj upgrades or routine maintenance for normal
operational upkeep to prevent an UST system frdeastng a product. Major repairs are always
associated with a reportable release. mAdification includes work performed on UST system

components that have not leaked, such as addiegnal, replacing or retrofitting. This includdst

is not limited to, dispenser sumps, vent linesxifile connectors located outside accessible
containments, leak detection, or UST lining compase The full definition of these terms can be

found in OAC 1301:7-9-02.

Before any of the closure activities listed above eonducted, the O/O must notify BUSTR in
writing of the intent to perform an UST closureilirf§ a BUSTR permit application with the State
Fire Marshal's Bureau of Testing and Registratiatisfies the notification requiremenif a permit
application is filed with a delegated authority, acopy of the permit shall be sent to BUSTR and
the Bureau of Testing and Registration by the O/Oln emergencies, UST removal permits can be
issued with fewer than 30 days notice at the digureof the State Fire Marshal’s Bureau of Testing
and Registration or the delegated authority.

All permit requirements are included in OAC 1309:70 and the Closure Rule.
BUSTR permits are issued by:

» State Fire Marshal’'s Bureau of Testing and Redistigd614-752-7126); and
* The local fire department that has delegated aiyfstatus.

2.4.2 Permit Not Required

Permits are not required for routine maintenancaasmal operational upkeep as defined by OAC
1301:7-9-02(B)(53). This definition has been redis®include, but is not limited to, work performed
to maintain or prevent a release from the followsognponents that have not caused a release:

e Submersible pumps
» Shear valves
* Flexible connector lines located inside accessbtmndary containments.

Permits and Closure Assessments are not requirpdrform work on shear valves and submersible
pumps to maintain them or prevent them from cauainglease. Although a permit is not required to
replace flexible connector lines located insideeosdary containment sumgp Closure Assessment
Report is required (refer to the Flex Line Modification or Replacerhdnside of a Secondary
Containment System paragraphs in Section 2.5 fiailde

A CUSTI and Certified Installer are not required floe above activities.

2.4.3 Permit Application Process

BUSTR Closure Permits

After receiving a completed permit application, BIFS will determine and verify that the UST
system complies with all applicable BUSTR registrarequirements. If the system is not registered,
the State Fire Marshal’'s Bureau of Testing and &egfion may require that the O/O pay previously
unpaid registration fees before a permit is issued.

10
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Delegated Authority Closure Permits

If the local fire department has delegated authartthe jurisdiction where the closure will take
place, that fire department will issue permits,edmine fees, and schedule inspections. However,
local fire departments are not required to deteemiinthe UST system complies with BUSTR
requirements (e.g., compliance, registration, far@nresponsibility). All UST system O/Os should
verify compliance before closure work is initiate@ompliance with both BUSTR and the Petroleum
Underground Storage Tank Release Compensation BERAISTRCB) requirements is crucial in
establishing eligibility for reimbursement, if ceative action is required.

Other Permits

In addition to BUSTR requirements, other local,ioegl, or state regulations may affect the closure
process. For example, the Ohio Environmental Btiote Agency (Ohio EPA) may require permits
for air emissions and water discharges. In addifiocal governments may require special permits.

2.4.4 Required On-Site Personnel

A Certified UST Installer and a Certified UST Insps must be on-site for each of the following
activities:

* Inspection of the UST system out-of-service for enttran 90 days;
* Closure-in-place;

* Permanent removal and/or replacement; and

* Change-in-service.

The Certified UST Installer directs all removal iaities and directly controls the personnel

performing the work on the UST system. The CedifUST Installer does not have the authority to
authorize a closure-in-place. Additionally, a Gexdl UST Installer does not determine if petroleum
contamination exists on the site.

The UST Inspector may be a BUSTR Inspector, aneictsp from a delegated authority, or a private
CUSTI. The UST Inspector is on-site to documeat il potential fire and explosion hazards are
properly handled by the Certified UST InstallddST Inspectors do not determine if petroleum
contamination exists on the site nor are they in earol of on-site personnel UST removal may
only take place if the UST Inspector is on-site.

11
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2.5 Closure Assessment — Sampling Not Required

Under the 2012 BUSTR rules some Piping Modificattord Routine Maintenance activities do not
require the collection of closure samples at theetthese activities are conducted. However, these
activities require the completion and submittalaofClosure Assessment Report to BUSTR. The
following section discusses these activities amdréporting requirements for these activities.

Piping Modifications Performed Outside of Secondary Containment

The piping modification activities described in OAB01:7-9-12(1)(1)(c), and listed below all require
a permit, CUSTI, Certified Installer, and ClosurgsAssment Report.

e Product piping that is taken permanently out-of#er and is located in a common trench
with other piping that will remain in service.

« Madifications to piping and piping components lexhbeneath dispensers or over USTs
that are not contained in a secondary containmenps

* Moadifications to piping and piping components inder to install under dispenser
containment.

The activities listed above may not require thdeotion of soil samples, provided the following
criteria are met:

* The site is not located in a Drinking Water SoupPcetection Area.

¢ The site is not located in a Designhated SensitineaA

* The applicable portion of the site UST system meeitsosion protection requirements
pursuant to paragraph (D)(3) through (D)(4) of ORZD1:7-9-06.

e« The piping or containment sump has passed a tightnetest
(pursuant to OAC 1301:7-9-07(F)(2)) within 60 dgysor to the piping modification
activities.

* No free product is present in soil or backfill.

* There is no evidence that a component is leakirftperleaked.

For example, if the O/O decides to replace a flexdmnnector line that is not located inside of a
secondary containment sump, this activity is defias a “modification”. If the six criteria listed
above are met, a Closure Assessment Form — SamplotgRequired 2012 report (located in
Appendix E) is required. If any of the first foariteria are not met, then soil samples must be
collected and a Closure Assessment Form — 2012trepest be submitted, as described in Section
2.6. If either of the last two criteria are not meten a Site Check is required pursuant to OAC
1301:7-9-12()(1)(e).

Refer to Flowchart 2.2: Piping Modifications Perfmd Outside of Secondary Containment for

descriptions of closure activities for piping machition activities and the conditions in which
sampling will not be required.

12
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Flow Chart 2.2: Piping Modifications

Performed Outside of Secondary Containment
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* Excluding shear valves and submersible pumps
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Piping Modifications or Replacement Inside of a Secondary Containment System

As described in OAC 1301:7-9-12(1)(1)(d), modificais to piping, piping components and ancillary
equipment (e.g., piping couplings, boots, flandesngs, adapters, joints, valves) that are coredi

in a secondary containment sump beneath dispensesser USTs all require a permit, CUSTI,
Certified Installer, and Closure Assessment Refathough soil sampling may not be required, as
described below). Closure assessment soil sampiesi@ required, provided the site meets the
following criteria:

« The system has corrosion protection pursuant papag(D)(3) through (D)(4) of OAC
1301:7-9-06, and

* The piping or containment sump has passed a tightiest (pursuant to paragraph (F)(2) of
OAC 1301:7-9-07) within 60 days prior to the pipimgdification activities.

If the two criteria listed above are met, then sainples are not required and a Closure Assessment
Form — Sampling Not Required 2012 report must lersited to BUSTR. If the two criteria are not
satisfied, then soil samples must be collectedaa@itbsure Assessment Form — 2012 report must be
submitted, as described in Section 2.6 and Flowéhar

In addition, if free product is present in soil lmackfill around the containment sump, then a Site
Check is required pursuant to OAC 1301:7-9-12((¥L)If there is evidence that a component is
leaking or has leaked and appears to be contaiitbéthvhe secondary containment system, then a
hydrostatic test of the sump may be performediéun of performing a Site Check).

For example, if the O/O decides to replace a flexiboot in a secondary containment and the
replacement will require disconnection of the prtdine, this activity is defined as a “modificatit
and the two criteria and the discussion presertiedeawill apply.

Flex Line Modification or Replacement Inside of a Secondary Containment System

OAC 1301:7-9-12(I)(1)(d) addresses the replacemérilexible connector lines inside a secondary
containment sump. Because this activity is nowneef as routine maintenance, a permit, CUSTI,
and Certified Installer are not required. Howeweflosure Assessment Report is required pursuant
to OAC 1301:7-9-12 (1)(1)(f), although soil samgliay not be required as described below.
Closure assessment soil samples are not requi@ddpd the site meets the following criteria:

* The system has corrosion protection pursuant papagfD)(3) through (D)(4) of OAC
1301:7-9-06, and

* The piping or containment sump has passed a tighttast (pursuant to paragraph (F)(2) of
OAC 1301:7-9-07) within 60 days prior to the pipimgdification activities.

If the two criteria listed above are met, then sainples are not required and a Closure Assessment
Form — Sampling Not Required 2012 report must lersited to BUSTR. If the two criteria are not
satisfied, then soil samples must be collected andlosure Assessment Form — 2012 must be
submitted, as described in Section 2.6 and Flowéhar

In addition, if free product is present in soil lwackfill around the containment sump, then a Site
Check is required pursuant to OAC 1301:7-9-12((¥)) If there is evidence that a component is
leaking or has leaked and appears to be containtbthvthe secondary containment system, then a
hydrostatic test of the sump may be performediéin of performing a Site Check).

14
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Flow Chart 2.3: Modifications or Replacement of a F

lex Line
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* Does not include shear valves and submersible pumps.
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Evidence of a Release

As required by OAC 1301:7-9-12 (I)(1)(e), duringpidg Modification Activities and Routine
Maintenance, if there is evidence of a releasdteaCheck must be performed (see Section 3.5.8, Sit
Check). Evidence of a release includes, but idimited to:

* Free Product present in soil, backfill, or belowTUs§stem components;

» Excessive staining or odors of regulated substaincasil or backfill;

* Regulated substances visibly leaking, emitting¢libsging or escaping from the UST system
or below the UST system components;

e Drips and visibly saturated areas of UST system pmmants caused by the release of
regulated substances;

* Laboratory analytical results from PCS samples Whie above Action Levels.

If any of the above listed conditions are encowttethe Closure Assessment Form — Sampling Not
Required 2012 must still be completed and submitteBUSTR. In addition, one of the three Site
Check options must also be performed. For examm@eO/O may select Option 2 (Closure of all or
Portion of the UST System According to 1301:7-9ih2Section 3.5.3, Site Check) and collect
samples during the modification activities.

2.5.1 Visual Site Evaluation

A visual site evaluation performed while piping rnfaétions and routine maintenance activities are
being performed should identify, but is not limited the following:

- Evidence of past or current operational problemag.( surface soil staining, concrete or asphalt
staining, or concrete patchwork); and

« Evidence of other sources of site contaminatiochsas areas where piping and pump islands
appear to have existed.

This information will be documented in the Closssessment Report.

2.5.2 Stockpile Soil Samples

All excavated soil and backfill materials generathding modifications are assumed to be PCS.
Handle this soil and backfill material according@®C 1301:7-9-16 and 17, unless analytical data
demonstrates concentrations are less than re-us€skle Section 4.0, Petroleum Contaminated Soil).
For instance, if the O/O is installing a containismmp below a dispenser, PCS will be generated
during excavation and must be managed appropriately

Excavated soil that is not stored on-site but ipd directly to a licensed disposal facility élling
excavation shall be sampled and analyzed priohipnsent to the extent required by the licensed
disposal facility receiving the soil.

Table 2.2 - Stockpile Sampling in Section 2.6.%licgates the number of samples that must be field

screened and submitted for laboratory analysiifiging is performed. If samples are not field
screened, all grab samples must be submittedfordéory analysis.
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2.5.3 Closure Assessment Report

Within 90 days of completing field activities, aoSure Assessment Form — Sampling Not Required
2012 must be submitted to BUSTR describing thevidiets. The Closure Assessment Form —
Sampling Not Required 2012 (located in Appendixrst be completed and submitted.

The Closure Assessment — Sampling Not Required FadaR lists all information required to
prepare a complete Closure Assessment Report. odth the typical UST O/O hires an outside
contractor to prepare the report, BUSTR holds the (ot the preparer) responsible for the report’s
submittal to BUSTR, accuracy and completeness. refbee, the UST O/O must sign, date, and
submit the closure form to BUSTR. BUSTR advised the O/O maintain a copy of all reports and
forms submitted for their records.

If the Closure Assessment Report is technicallyjueste and complete, then BUSTR will issue a
letter acknowledging completion of the report. Beeaote a NFA letter will not be issued in cases
where closure samples were not collected.

2.6 Closure Assessment — Sampling Required

With the exception of certain routine maintenancvidies and modifications discussed in Section

2.5, Closure Assessment - Sampling Not RequiredQ#®© must perform a closure assessment if any
portion of the UST system at or below the sheaveréd permanently removed (including removals

resulting from modifications of components thattioely contain product), closed-in-place, changed-

in-service, or has been out-of-service for mora tha months (without an approved extension). If a
variance from the timely submittal of an extensiequest for an out-of-service permit is granted by
BUSTR or the Certified Fire Safety Inspector withleyated authority provided good cause exists
(e.g., change in ownership), then a closure assggsi® not required. Sampling required by the

Closure Rule determines if a release has occulredsampling is not intended to determine the

extent of a release.

Modifications do not always require that a closassessment be conducted. For instance, a closure
assessment is not required if cathodic protectoadded to the UST system or for replacing vent
lines. If any portion of the system that routinelyntains product is repaired or replaced during a
modification, then a closure assessment must beluobed and a Closure Assessment Form
submitted to BUSTR.

Routine maintenance and operational upkeep do egtine permits but may require closure
assessments (see Section 2.5, Closure AssessBemipling Not Required).

If the portion of the UST system being removedés) assessed under OAC 1301:7-9-13, a closure
assessment is required unless a demonstrationds byathe O/O to show that the portion of the UST
system requiring closure assessment has been adlggeraluated. To make this demonstration, the
O/0O must submit adequate documentation to BUSTRolitain approval to eliminate that portion of
the UST system from the closure assessment.

2.6.1 UST Site Characterization
Site History
The site history section of the closure report fthdescribe:

» Historical and current land-use of the site andaurding properties;
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» Previous closures, releases, and suspected releases

» Date the UST system was last used and by whomgoifvk;

» Locations of current and former UST systems; and

» Any out-of-service UST systems still existing oe #ite and the substance(s) stored during their
use.

Visual Site Evaluation

A visual site evaluation should identify, but ig timited to, the following:

- Evidence of past or current operational problemag.( surface soil staining, concrete or asphalt
staining, or concrete patchwork); and

« Evidence of other sources of site contaminatiochsas areas where piping and pump islands
appear to have existed.

2.6.2 Closure Assessment Sampling Requirements for Field Screening

The following section identifies all locations whefield screening samples must be collected during
closure activities. Field screening determinesclisamples must be submitted to the laboratory.
(see Appendix A, Data Collection, for sampling et screening procedures.)

Sample Location for Removal

Soil samples for field screening purposes must ilbseld towards the area of greatest suspected
contamination and taken at the following locati@nthin 24 hours of completing the excavation (see
Appendix A, Data Collection, for sampling proced)re

* At both ends of each UST. If the UST is longemntB& ft., collect an additional sample under the
middle of each UST;

« From each side wall of the UST cavity excavatiomgi® ratio of one sample per 108 ffThese
samples must be biased towards areas with the dtigltmtamination. For instance, if the
excavation is 24 ft. wide by 36 ft. long and 13dieep, the total sidewall area of the excavation is
1,560 ff. This would require 15.6 samples for field sciegr(round up to 16). The cavity is
then divided into 16 equal sections and sampl@dOTE: Side wall samples must be collected
even if ground water recharges within the excawatimowever, the number of soil samples
required must be recalculated based on the suaf@eeof soil above the water table);

» Every 10 ft. along piping runs that routinely canteegulated substances and under joints unless
the sample location is within 2 linear ft. of armathsample required in accordance with this
section;

* Below each dispensing unit where joints, elbows] #ax connectors are located, unless the
dispenser is located directly above a tank thbeisg removed; and

» Below any remote fill pipe area greater than 1@&m the UST cavity.

An alternative sampling plan must be submitted ey ®/O for BUSTR approval if site conditions
(e.g., bedrock) interfere with collecting sampleSuch limitations may require the installation and
sampling of one or more Monitoring Wells (MW).

Any water encountered in the excavation must bewatad. If water recharges into the excavation
within 24 hours of pumping, a ground water samplesine collected. Collect ground water samples
from any dispenser, piping trenches, or tank caaityas that contain ground water. If no water
recharges within 24 hours, then only soil sampigngequired. (see Appendix A, Data Collection, for

sampling procedures.)
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Sampling Protocol for Previously Removed and Closed-In-Place Systems

If a closure assessment was not conducted for anh $yStem, or part thereof, that was closed-in-
place, changed-in-service, has been out-of-sefeiceore than 12 months (or the period specified in
the permit), or was previously removed on or aBeptember 1, 1992, then soil and water samples
must be collected by installing a sufficient numbésoil borings (SBs) to ensure the evaluation of
the UST system. Sufficient sampling points mustelkected to ensure the evaluation of the areas
most likely to contain COCs above ALs. A minimuiintioree SBs must be converted into MWs of
which at least one must be installed in the fortaek cavity and one into the area of the dispensers
(See Appendix A, Data Collection, for SB/MW ins&ibn and sampling procedures.) Examples of
SB/MW locations are illustrated below in Figured and 2.2. UST systems removed on or after
November 8, 1984 but prior to September 1, 199%abgect Federal requirements as set forth in 40
CFR 280.70 through 74.

Figure 2.1 - Closure of a Previously Removed System

Former Dispenser Islands
Former UST
Cavity
\ J >
- Former Piping Run
-

® Soil Borings *

* NOTE: a minimum of three SBs must be converted MWs.

Figure 2.2- Closure-in-Place, Change-in-Service, Sy stems Out-of-Service for
More than 12 Months

S

#® Soil Borings*

*NOTE: a minimum of three SBs must be converted MWVs.
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2.6.3 Closure Samples Required for Laboratory Analy  sis

The following samples for complete or partial USystem removals must be submitted to an
accredited laboratory for analysis:

» One sample from each piping trench that has thieeisigfield screening reading; if more than one
piping trench is present, additional samples mastubmitted;

* One sample from each dispenser island that halsighest field screening reading; if more than
three dispensing units are present at the islamé@gdditional sample must be submitted for each
multiple or fraction of three dispensing units;

* One sample from each remote fill area that is greatin 10 ft. away from the UST system;

« Two samples from the UST cavity (including side msamples) that have the highest field
screening reading per set of three USTs or fradfi@meof in that cavity; for example, if the
cavity contained one, two, or three USTs, submiy dwo samples; if the cavity contained four,
five, or six USTs, submit three samples;

» All water samples collected (see Appendix A, Datdi€ction); and

» Soil stockpile samples according to the volume ke stockpile. (See Table 2.2 - Stockpile
Sampling.)

If field screening was not conducted, then all samgs collected must be submitted for
laboratory analysis.

Sampling requirements for Previously Removed ands&l-In-Place Systems are outlined in
Appendix A, Sections A.3, A.5 and A.6.

BUSTR requires that the laboratory methods liste8éction 3.7.1, Source Investigation, be used for
analyzing samples collected during closure assegsactivities. All samples must also be sent to a
laboratory accredited by one of the following;

* The Ohio EPA Division of Drinking and Ground Waters

» Ohio EPA Voluntary Action Program;

* National Environmental Laboratory Accreditation gam;

» American Association of Laboratory Accreditation; o

* Another state environmental protection agency nogrecognized by the State Fire Marshal.

Please note that all soil samples are requiree tanlalyzed on a dry-weight basis.
2.6.4 Action Levels for UST Closure

During a closure assessment, COCs are to be stlante analyzed as discussed in Section 3.7.1,
Source Investigation, below. Table 2.1- SummarZiosure and Site Check Action Levels provides
the ALs applicable to the UST closure. Assumesibietype to be Class 1 soil or submit laboratory
geotechnical documentation of the soil type that bepresents the soil under the UST site. Bedrock
is included in the category of Class 1 soil.

The action levels for closure assume that the laswdis residential, ground water underlying the UST
site is a drinking water source and the depth doigd water is less than 15 ft. If the productestian

the UST being closed is in Analytical Group 3, Adfr 5, then additional COCs may need to be
evaluated. (See Section 3.7.1, Source Investigatidrction levels for COCs that are not listed in

Table 2.1- Summary of Closure and Site Check Actiemels can be derived from the BUSTR

Spreadsheets. For chemicals not listed in Talleo2.the BUSTR Spreadsheets, ALs must be
developed based on the methodologies and assummpigad to determine the ALs set forth in the
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tables found in paragraph (J)(3) of rule 1301:739Rhysical, chemical and toxicological properties
of COCs may be obtained from Tables F.5 and FAppendix F. If a COC specific input parameter
value is not provided on the references above,hanqiublicly available reference [e.g., Chemical
Information Database and Applicable Regulatory &ads (CIDARS)] must be used for creating

ALs.

Table 2.1- Summary of Closure and Site Check Action

Drinking Water Chemical of Concern Soil Action Levels*
Action Levels* (COC) Class 1 Class 2** Class 3**
0.005 Benzene 0.149 0.252 0.937
1.0 Toluene 49.1 70.8 86.0
0.7 Ethylbenzene 45.5 83.0 282.0
10.0 Total Xylenes 15.7 18.0 21.7
0.04 MTBE 0.470 0.788 3.440
0.00026 Benzo(a)anthracene 11.0 11.0 11.0
0.0002 Benzo(a)pyrene 1.1 1.1 1.1
0.00017 Benzo(b)fluoranthene 11.0 11.0 11.0
0.0017 Benzo(k)fluoranthene 110.0 110.0 110.0
0.047 Chrysene 1,100.0 1,100.0 1,100.0
0.0002 Dibenz(a,h)anthracene 1.1 1.1 1.1
0.00022 Indeno(1,2,3-c,d)pyrene 11.0 11.0 11.0
0.14 Naphthalene 39.8 54.0 54.0
- TPH G-Cy, 1,000.0 5,000.0 8,000.0
- TPH Go-Cyo 2,000.0 10,000.0 20,000.0
- TPH Gg-Csy 5,000.0 20,000.0 40,000.0

* COC concentrations are expressed in parts pdiomilppm) for soil and ground water, and on a asight basis for soil.
** The use of soil class two or three during thestire assessment requires geotechnical analysimfiom the classification.
NOTE: Action levels for additional COCs can be ded from the BUSTR Spreadsheets.

2.6.5 Stockpile Soil Samples

All excavated soil and backfill materials are assdnto be PCS. Handle this soil and backfill

material according to OAC 1301:7-9-16 and 17, wlasalytical data demonstrates concentrations
are less than PCS re-use ALs. (See Section 4 @l&enh Contaminated Soil.) Table 2.2 - Stockpile

Sampling, indicates the number of samples that inedteld screened and submitted for laboratory
analysis. If samples are not field screened, edbgsamples must be submitted for laboratory
analysis.
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Table 2.2- Stockpile Sampling

Cubic Yards of Soil and Backfill Material Generated

<25* 26-100 | 101-25Q 251-450 >450
1. Minimum number of 18 plus 1 sample per
grab samples to collect 3 6 12 18 each additional 50

yd® (or fraction
thereof)

2. Minimum number of 8 plus 1 sample per
grab samples to submit tq each additional 100
the laboratory yd® (or fraction
thereof)

For excavated soil in containers having a capaidiy5 gal. (0.27 y) or less, one grab sample must be collected
from the center at mid-depth of the soil in theteémer and submitted to the laboratory for analysis

and field screen

*

2.6.6 Closure Assessment Report

Upon completing the closure assessment and withide§s after collecting the samples, a Closure
Assessment Report must be submitted describingethdts to BUSTR. The Closure Assessment
Report must be submitted on the appropriate BUSTBRUEZe Form, located in Appendix E.

» The Closure Assessment Form — 2012 must be submitte
o If an UST system or part of an UST system is rerdove
* The Closure-In-Place Form — 2012 must be submitted:
o Ifan UST system is closed in place
0 Undergoes a change in service
o Out of service for more than 12 months without anpe
o Out of service beyond the permitted extension gerio

The BUSTR Closure Forms list all information reggirto prepare a complete Closure Assessment
Report. Although the typical UST O/O hires an eonimental consultant to prepare the report,
BUSTR holds the O/O (not the consultant) respoasibt the report’s accuracy and completeness.
Therefore, the UST O/O must sign, date, and suttraitlosure form to BUSTR. Before signing, the
O/0 should carefully review the report and askabmesultant to explain any unclear issues. BUSTR
advises that the O/O maintain a copy of all repants forms submitted.

If concentrations of COCs at any location on thel'l$8e are above the ALs, the O/O must conduct
corrective actions described in Section 3.0, CéirredActions Requirements Under OAC 1301:7-9-
13. If COC concentrations are below ALs and thesGfe Assessment Form is technically accurate
and complete, then No Further Action (NFA) is regdi
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3.0 Corrective Action Requirements Under OAC 1301:7 -9-13

3.1 Purpose and Scope

OAC 1301:7-9-13 describes the BUSTR required pmdes investigating a petroleum release,
evaluating source area concentrations in compatisa@klL concentrations, determining site-specific
target level concentrations, and implementing apate monitoring or remediation activities at an
UST site.

The BUSTR corrective action process described inetedes, but is not limited to, the following:

* Reporting releases and suspected release of petrgeducts from USTs;

» Cleaning up spills and overfills of petroleum proti) and performing immediate corrective
actions at UST sites;

* Investigating releases and suspected releases;

» Determining the extent of contamination, and euahgathe risks posed by the petroleum
chemicals of concern released using the risk-baszvaluation process; and

» Performing remedial actions and monitoring at BUS€Rulated sites to ensure that the
chemicals released do not pose an unacceptablriskman health or the environment.

To better understand the BUSTR corrective actiacgss, see Flowchart 3.1:

Flowchart 3.1- Corrective Action Process

Suspected Releases requiring tightness test Releases Requiring Investigatio
1) 2 consecutive months of inconclusive ATG/SIR 1) Physical Discovery. 2) Failed tightness test. 3) Spill/overfill into surface
Monitoring 2) Unusual operating conditions. water.  4) Spill/overfill >25 gallons. 5) Spill/overfill <25 gallons not
3) Free Product in secondary containnm cleaned up w/ in 24 hours.6) Any analytical results above action levels fromn
7 a nor-BUSTR investigation
| (D) Report suspected releases to BUSTR w/ in 24§]Pu v
v (D) Report releases & suspected releases to BUSTIR 24 hours. |
(F)(2) Tightness testing of UST system v
or secondary containment system. |(F)(2) Tightness test (when necessary) if an USTesy is present and the release is not a spillfidver |

v
Disproved » (G) Conduct Immediate Corrective Actions
Release (if necessary) & submit 20 day report, test

potable well (if suspected to be impacted)

(F)(3)(b) Site Check (3 Options) and commence free product recovery if
['€— necessary

| (F)(3)(b)(ii) Closure (pursuant to 1301-9-12) |4——>| (F)(3)(b)(iii) 3 Samples below Source Areasubmit report w/ in 90 day%.

| Below action levels Below action levels |->| NFA |

NFA

Continue to Tier 1 Source Investigation

Flowchart 3.1 continued on the following page.
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(H) Tier 1 Sowednvestigation(Also option (F)(3)(b)(i) of Site Check)

1) Identify Source Area(s) 2) Identify Chemicals of Concern (COCsJ) Action level Determination
4) Subsurface Investigation: Install a minimum df@eholes/monitoring wells in Source Area
5) Groundwater determination (option&l)) Compare site concentrations to applicable acgwals.

[ o

Report Incomplete

g JETE

ol T |

(H)(3)(c) Submit Tier 1 Notification report within 90 days of:

1) Receiving analytical results above action levessnfi(F)(3)(b)(ii)

& (iii). 2) Electing to use 2012 CA rule8) Electing to conduct Tier 1
Source Investigation from (F)(3)(b)(i%) Receiving analytical results

above action levels from a closure assessr

(H)(3)(b) Submit Tier 1 Evaluation report within 90 days of:

1) Receiving analytical results above action levessifi(F)(3)(b)(ii)
& (iii). 2) Electing to use 2012 CA rule8) Electing to conduct Tier
1 Source Investigation from (F)(3)(b)(i%) Receiving analytical
results above action levels from a closure asses.

v

(1) Tier 1 Delineation

1) Delineate soil and groundwater contamination todéleneation levels in OAC 1301:7-9-13(J)(1).
2) Determine if groundwater is classified as drinkargron-drinking water according to (1)(2).
3) Develop action levelbased on the Drinkina Water Determinati

v

(1)(3) Submit Tier 1 Investigation report for BUSTR approval: Submit within 1 year of:
»| 1) Receiving analytical results above action levelsri Site Check. 2) Electing to use 2012 CA rule from (B)(28) Receiving
analytical results above action levels from a dlesnvestigation4) Conducting CAs due to applicability Section (B)&J4).

v

Report Incomplete

v

v

!

(L) Tier 2 Evaluation
1) Define the distribution of COCs to action

levels developed in Tier 1 Delineation Section.

2) Classify land use as residential or non-

residential3) Evaluate pathways and points of
exposured) Develop Site Specific Target Levels

(SSTLs) using fate and transport models or

BUSTR action level equationS) Compare COC

concentrations to SSTLs.

(N) Remedial Action Plan

(K) Interim Response Action (IRA)

1) Developed to Tier 1 action
levels. 2) Submit within 90
days of approval of Tier 1
Investigation report3) Public
Notice after approval.

4) Submit completion reno

A 4
A

2

Submit Tier 2 Evaluation report for BUSTR approval:
Submit within 18 months of the approval date of Ther 1

Investigation repor

IRA.

1) Remove Soil or groundwater above
action levels2) Complete within 90 days of]
Tier 1 Investigation report approval.

3) Submit IRA Notification 10 days prior to
beginning the IRA.4) Submit summary
report within 60 days of completing the

A

A

|

v

A
v
Report Incomplete
4 v

*!

(M) Tier 3 Evaluation

1) Advanced analytic or numeric modeling.
2) Submit Tier 3 Evaluation plan for BUSTR
approval, within the Tier 2 Evaluation Report,
3) Public Notice after approva#4) Submit Tier
3 Evaluation report within 90 days of the
projected completion date stated in the Tier 3
Evaluationplan.

(N) Remedial Action Plan

(K) Interim Response Action

1) Develop RAP to Tier 2 SSTLs.

2) Submit within 90 days of approval
of Tier 2 Evaluation repor8) Public
Notice after approva#t) Submit
completion report.

A 4
A

1) Remove soil or gw above Tier 2 SSTLs.

2) Complete within 90 days of Tier 2 Evaluat]
approval 3) Submit IRA Notification 10 days
prior to beginning the IRA) Submit summary
report within 60 davs of completina the IR

7\ v

A 4 |
<
«

2) Submit w/ in 90 days of approva
of Tier 3 Evaluation report.

3) Public Notice after approval.
4) Submit completion report.

v

v
Report Incomplete
(N) Remedial Action Plan
1) Develop to Tier 3 SSTLs »

A

(K) Interim Response Action

1) Remove soil or GW to Tier 3 SSTLZ) Complete

w/ in 90 days of Tier 3 approvaB) Submit IRA
Notification 10 days priod) Submit summary
report within 60 days of completing the IRA.

NFA

A 4

i
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3.2 Applicability

OAC 1301:7-9-13, effective July 1, 2012, (i.e., #8342 Corrective Action [CA] Rule) applies to all
O/Os performing corrective actions at petroleum W8&s, as follows:

For releases reported on or after July 1, 2012,QKe must conduct corrective actions in
accordance with the current CA Rule;

For releases reported prior to July 1, 2012, th@ @&y elect to conduct corrective actions in
accordance with this rule by submitting a letterBOSTR stating an election to conduct
corrective actions in accordance with the curreAt Rule. Only the O/O can make this
election (i.e., consultants/contractors cannot sigletter for an O/O). This correspondence
should identify the site’s BUSTR facility/releasember and the name and address of both the
site and the O/O. The correspondence should coatsiatement similar to the following:

We (O/O) hereby inform BUSTR of our election to Bpthe 2012 CA Rule
(effective July 1, 2012) to the release site refeeel in this correspondence. We
also acknowledge that once this election is madeamnnot be reversed. This
notification is provided in accordance with curr&uSTR policy.

O/Os conducting corrective actions in accordandh amy previous version of OAC 1301:7-9-
13, may continue to conduct corrective actionscicoadance with that version until October 1,
2012. Thereafter, all O/Os must conduct correciigtgons in accordance with the current CA
Rule; (unless an extension of time to remain inpgifevious rule has been granted)

O/Os may request an extension of time in accordavitte OAC 1301:7-9-13(Q) to continue
corrective actions under a previous version of @®& Rule where good cause exists as
determined by BUSTR. BUSTR may grant, modify, ony@ny extension request at its sole
discretion. (See Section 3.15, Requests for Exiessfor guidance.Some examples of
good cause may include:

o Implementing Corrective Actions under a previous mersion within an approved or
previously submitted Remedial Action Plan.

0 Conducting ground water monitoring to validate fael transport model assumptions
as part of a Tier 2 or Tier 3 Evaluation.

The following regulated UST systems aseemptfrom the 2012 CA Rute

Any UST system holding hazardous wastes listedl@ntified under OAC Chapter 3745-51 or
a mixture of such hazardous wastes and other regusaibstances;

Any waste water treatment tank system that is gfaatwaste water treatment facility regulated
under Section 402 or 307(b) of the Federal Watdufan Control Act (33 U.S.C.A. 1251 and
following);

Equipment or machinery that contains regulated tanbgs for operational purposes such as
hydraulic lift tanks and electrical equipment tanks

Any UST system whose capacity is 110 gal. or less;

Any emergency spill or overflow containment USTteys that is expeditiously emptied after
use;

Any UST system that containgda minimisconcentration of regulated substances; and

Any UST system that contains hazardous substarsted Lnder OAC Rule 1301:7-9-03.
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The following UST systems are exempt from the QledRule but releases from these systems are
regulated under the 2012 CA Rule:

* Waste water treatment systems;

* Any UST system containing radioactive material the¢ regulated under the Atomic Energy
Act of 1954 (42 USCA 2014 and following);

* Any UST system that is part of an emergency geoematstem at nuclear power generation
facilities regulated by the United States NucleagiRatory Commission;

e Airport hydrant fuel distribution systems; and
* Any UST systems with field-constructed tanks.

3.2.1 Transitioning From Previous Rule Versions to the 2012 CA
Rule

The purpose of this section is to inform O/Os of timajor differences between the previous
versions of the CA Rules and the 2012 CA Rules.is Bection also describes the process for
transitioning from previous versions of the CA site the 2012 CA Rule.

The new corrective action rule (Ohio Administrati®ede (OAC) 1301:7-9-13, effective 7-1-2012)
has fixed requirements as to the deadlines anddiypeports required to be submitted when a site
moves into the new 2012 rule. The rule requitesitas that move into the new rule (voluntarily
or automatically) to submit both a Tier 1 Notifiat or Tier 1 Evaluation Report and a Tier 1
Investigation Report on fixed deadlines regardi#dsow far the site has progressed within the
1992, 1999 or 2005 rule process.

Transitioning from 1992/1999 CA Rules to 2012 CAeRu

If transitioning from the 1992/1999 CA Rules to @12 CA Rules, it will be necessary for O/O’s

to complete a Tier 1 Source Investigation and stileittier a Tier 1 Notification Form 2012 or a

Tier 1 Evaluation Form 2012. A Tier 1 Source Inigegion is required because of the significant
differences between the old rules and new rulemeSmajor differences may include changes in
COCs, Action Levels, methods of evaluating expospathways, reporting requirements,

notifications and approval processes.

In some cases, historical data may be used to tineeequirements of the 2012 CA Rule. BUSTR
anticipates that most releases will require add#tiodata collection, including additional soll

borings and monitoring wells, to fulfill all of theile requirements. Existing monitoring wells may
be used for the collection of current ground walata if the monitoring wells are located in the
source area.

Transitioning from the 2005 CA Rule to the 2012RiAe

For all sites transitioning from the 2005 CA Rule the current rule, either by election or
requirement, the O/O must submit a Tier 1 NotifmatForm 2012. In many cases, the O/O may
use previously collected data to fulfill the requirents of the Tier 1 Source Investigation. Please
note that all future data will be required to béestied and submitted following the 2012 CA Rules
(e.g., utilizing an accredited lab that analyzakssm a dry-weight basis).
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BUSTR will allow the owner/operator to forego thabmittal of a 2012 Tier 1 Notification
provided the following conditions exist: 1) site ¢urrently in the 2005 rules 2) the site is in
compliance 3) a complete 2005 Tier 1 Source Ingastn has already been performed (e.g. 2005
Tier 1 Investigation has been approved by BUSTR}hé owner/operator elects to move into the
new rule timely, and 5) the owner/operator submitequest and obtains BUSTR approval pursuant
to OAC 1301:7-9-13(R) (alternate provision) to fpwesubmittal of a 2012 Tier 1 Notification
Report and proceed directly to submitting the 20 1 Investigation Report. The 2012 Tier 1
Investigation Report is required because of thengba in the DWSPA definition and drinking
water determination that affects points of exposur@ exposure pathway evaluations.

3.3 Reporting of Releases and Suspected Releases

An O/O must report a release or suspected rel@aB&ISTR and the local fire department within
24 hours of discovery. All spills and overfillsathoccur while transferring or attempting to tramsf
petroleum into an UST system must be reported wigdi hours. However, if a spill/overfill is 25
gallons or less, does not reach a surface watey, ksidrm water system, monitoring well or
observation well, and is cleaned up within 24 hdargre-spill/overfill conditions, a release does
not need be reported.

Suspected Release
A release is suspected whemy one of these events occurs:

* Monitoring results from a release detection mettmgth as inventory control and automatic
tank gauging, indicates a release may have occurddss the monitoring device is found to
be defective or a second month of inventory cordoas not confirm the initial result);

e Unusual operating conditions are observed (unléss system equipment is found to be
defective, but not leaking, and is immediately imghor replaced); such unusual operating
conditions shall include, but are not limited tbe terratic behavior of petroleum dispensing
equipment, the sudden loss of petroleum from th& B{&tem, or an unexplained presence of
water in the UST; or

« Physical discovery of a petroleum product is dectThe definition of “physical discovery”
includesone or moreof the following scenarios:

0 Free product is discovered during removal of anytipo of an UST system in an
excavation on an UST site, or on a property nearbyST site;

o Evidence of petroleum product is discovered in swilfill material or evidence of a
component that has leaked or is leaking, observwethgl activities including, but not
limited to, observing petroleum liquid in or on theoil or fill material in the
excavation/modification areas;

0 Petroleum product and/or petroleum product vapargiescovered within or along building
foundations or other subsurface manmade structeresor off-site (i.e., building
foundations, basements) or in a drinking water Voeited on or off-site;

o0 Evidence of petroleum product in soil or fill magtror evidence of a component that has
leaked or is leaking, observed during activitiesluding, but not limited to, observing
petroleum liquid leaking, emitting, discharging, escaping from the UST system or
observing petroleum product residue on compondntiseoUST system or below the UST
system components.

0 Free product is discovered in a monitoring or obsion well located on or off-site;

0 Free product is discovered in an UST secondaryagmmient system other than a spill
bucket.
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0 The presence of petroleum products are discovere@ curface water body and are
suspected to have originated from the UST system;

0 Analytical results are received and are above Aising the assumptions that ground water
is drinking water and land-use is residential) doy non-corrective action activities (i.e.,
divestment assessment, phase Il assessment); or

Release

A release is defined as any spilling, leaking, &ngt discharging, escaping, leaching, or disposing
of a petroleum product from an UST system into gmeund water, a surface water body,
subsurface soil, or otherwise into the environment;

Confirmed Release

A confirmed release means chemical(s) of concemsubsurface soil or ground water on an UST
site found in concentrations confirmed through tabary analysis of samples to be above the
action levels during a closure assessment or aChigek. This definition includes instances where
PCS above Action Levels is returned to an unlinezheation(s) during closure activities.

3.4 Clean-up of Spills and Overfills

If a spill or overfill occurs while transferring @ttempting to transfer petroleum product into an
UST system, the O/O must immediately contain arehrclup the spill or overfill to pre-
spill/overfill conditions. In addition, a Site CHe¢see Section 3.5.3, Site Check) and immediate
corrective actions (Section 3.6, Immediate Corvecfictions) are required dne of the following
occurs:

« If a spill or overfill of petroleum products ressiin a release into a nearby surface water body,
storm water system, monitoring well or observatial;

« If a spill or overfill consists of a release to thevironment of more than 25 gal. of petroleum
product; or

« If a spill or overfill is not cleaned up to pre-#faiverfill conditions within 24 hours, regardless
of the amount of product spilled/overfilled.

3.5 Investigating Releases and Suspected Releases

The purpose of the Investigating Releases and 8StespReleases section is to determine if an UST
system is leaking or has leaked, to identify thers® or sources of a release, to determine if free
product exists, and to determine if a confirmeeéask has occurred. The definitions of a release or
suspected release are located in Section 3.3, Repaf Releases and Suspected Releases.
Flowchart 3.2 may be used to better understanthtiestigation of releases and suspected releases.
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Flowchart 3.2- Investigating Releases and Suspected Releases

Suspected Relezes requiring tightness testin Releases Requiring Investigatio
1) 2 consecutive months of inconclusive ATG/SIR 1) Physical Discovery. 2) Failed tightness test. 3) Spill/overfill into surface
Monitoring 2) Unusual operating conditions. water.  4) Spill/loverfill >25 gallons. 5) Spill/overfill <25 gallons not
3) Free Product in secondary containm: cleaned up w/ in 24 hours.6) Any analytical results above action levels from
v a nor-BUSTR investigation
| (D) Report suspected releases to BUSTR w/ in 24§]})u v
v (D) Report releases & suspected releases to BUSTIR 24 hours. |
(F)(2) Tightness testing of UST system v
or secondary containment system. |(F)(2) Tightness test (when necessary) if an USTesy is present and the release is not a spillfidver |

v
Disproved P (G) Conduct Immediate Corrective Actions
Release (if necessary) & submit 20 day report, test

potable well (if suspected to be impacted)

(F)(3)(b) Site Check (3 Options) and commence free product recovery if
'€— necesary.

| (F)(3)(b)(ii) Closure (pursuant to 1301-9-12) |<——>| (F)(3)(b)(iii) 3 Samples below Source Areasubmit report w/ in 90 daysi.

| Below action levels Below action levels |->| NFA |

! 4

NFA

y

Continue to Section 3.7- Tier 1 Source Investigatio

3.5.1 UST System Evaluation

If a release is determined to have occurred, insjpecabove-ground releases or exposed below-
ground releases. This evaluation may include apdation of product dispensers, product piping
(i.e., flex connectors, joints, etc.), release dite equipment, spill and overfill buckets, and

containment sumps.

If testing or other evidence confirms that a redelaas or continues to occur from the UST system,
immediate corrective actions must be conductedtep sll further releases (see Section 3.6,
Immediate Corrective Actions).

3.5.2 Tightness Test

If a suspected release occurs, but the R#O not identified which component of the UST system
has caused the release or suspected release Qhaudt completall of the following:

» Conduct a tightness test (TT) on all existing sogme UST systems before the UST system(s)
are repaired using a BUSTR approved method in ORQ1T-9-07 within seven days of
reporting the suspected release;

* Notify BUSTR of the TT results by telephone, e-mail facsimile within 24 hours of receiving
the results; and

e Submit copies of the TT results to BUSTR on thepBated Release — Tight Test Form 2012
within seven days of performing the TT.

If a suspected release occurs, and the I@©identified which component of the UST system has

caused the release or suspected release, the O/@law to repair the UST system before the
tightness test. If the system is repaired befemropming a tightness test or if repairs of the UST
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system are needed to pass a tightness test, &£I8tek must be conducted. In addition, the O/O
must completeall of the following:

e Conduct a tightness test (TT) of the identified poment(s) using a BUSTR approved method
in OAC 1301:7-9-07 within seven days of reportihg suspected release;

* Notify BUSTR of the TT results by telephone, e-mail facsimile within 24 hours of receiving
the results; and

e Submit copies of the TT results to BUSTR on thepBated Release — Tight Test Form 2012
within seven days of performing the TT.

If a release is suspected because of the preséfiee groduct in a secondary containment system
(i.e., interstitial space, secondary containmen®uthe O/O must completdl the following:

e« Conduct a TT of the containment system before apairs are performed using a BUSTR
approved method in OAC 1301:7-9-07. The TT must alestrate that the secondary
containment system is tight and has not releaséxlpem into the environment, and be
conducted within seven days of reporting the susgdea®lease;

« Notify BUSTR of the TT results by telephone, e-mail facsimile within 24 hours of receiving
the results;

e Submit copies of the TT results to BUSTR on thepBated Release — Tight Test Form 2012
within seven days of performing the TT.

NOTE: The O/O may elect to conduct one of the Sheck options listed below and forgo the TT
requirements listed above for a release or suspeetease from a secondary containment system.
A Site Check must be performed if the TT fails fothe system is repaired before conducting the
test. If the secondary containment system is detrated to be tight and product has not escaped
into the environment, a Site Check is not required.

3.5.3 Site Check

A Site Check must be completed and submitted &pant to BUSTR within 90 days of a release to
the environment, a failed tightness test, repaiandJST system before conducting a tightness test
as part of a release or suspected release invigstigdailed tightness test of the secondary
containment system or interstitial space, physitistovery, or the occurrence of a spill/overfill
requiring a Site Check. The O/O must notify BUSIFRa Site Check is discontinued for any
reason.

The three options for a Site Check are:

1. Conduct a Tier 1 Source Investigation;

2. Close all or a portion of the UST system and cohduzdosure assessment (BUSTR approval
may be required); or

3. Collect a minimum of three soil samples from théueasoil immediately below the source of
the suspected release.

The appropriate option for a particular UST sitd depend upon the site-specific circumstances.
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Option 1: Conduct Tier 1 Source Investigation According to 1301:7-9-13(H)

The O/O may elect to install SBs/MWs for investiggta release or suspected release by placing a
minimum of three SBS/MWs in or as close to $w@urce area(s)ys possibléi.e., locations where
the highest COC concentrations would most likely gresent). The O/O should consider
information known about the UST site, the sourcetltd suspected release, and the likely
distribution of COCs when determining the placen®EBs and MWs. (See Figures 3.1 through
3.5 below for examples of SB placement among séwddfarent release scenarios.) The specific
circumstances of the release or suspected releadeUST site characteristics may warrant
alternative placement and/or additional boringSeg( Appendix A, Data Collection, for installation
of SBS/IMWSs.)

If this option is selected, a Tier 1 EvaluationiAd2012 or Tier 1 Notification Form 2012 must be
submitted to BUSTR within 90 days from the dater#flease or suspected release was reported.

Note: Refer to Section 3.7, Tier 1 Source Invesitga for additional description of the
requirements for a Tier 1 Source Investigation.
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Figure 3.1 - Suspected Release from an Existing UST
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Figure 3.2- Suspected Release from Existing Piping in Dispenser Area
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Figure 3.3 - Suspected Release from Existing Piping
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Figure 3.4 - Suspected Release from Unknown Source  Area
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Figure 3.5- Suspected Release from a Previously Rem  oved System
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*NOTE: a minimum of three SBs must be converted MiVs.

Option 2: Closure of All or a Portion of the UST System According to 1301:7-9-12

The O/O may elect to remove all or a portion of tH&T system that is the potential source of the
release or suspected release, and conduct a ckssgssment.

The O/O must obtain prior approval from BUSTR foe ttlosure of the UST system aifiy of the
following conditions exist:

* Ground water is known or suspected to contain CQfeentrations;

* Free product is present;

» Areceptor or surface water body is known to beaaoted by the release;
« The UST site is in a Sensitive Area defined in OB3D1:7-9-09;

e The UST site is in a Drinking Water Source Protactrea (DWSPA); or
* A potable well is located on the UST site.

This approval may have conditions that require taaithl work, most likely involving additional
soil and ground water sampling.
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Where an UST closure is to be used to meet SitelCtegjuirementsat least one of the required
samples must be taken from the suspected ared highest COC concentration (i.e., sample any
obvious areas of contamination).

For example, if a piping release is identified, mitta sample from that location and from the 10 ft.
intervals required in the Closure Rule. For pugsosf Site Check, BUSTR recommends that at
least one sample be obtained from piping runsthess 10 ft. long.

If this option is selected, a Closure AssessmeninR2012 must be submitted to BUSTR within 90
days from the date the release or suspected redeeseeported.

Option 3: Collect Three Samples Below the Source of the Suspected Release

This option allows the O/O to take samples in thive soil below the source of the spill/overfitl o
suspected release to demonstrate that COC conoemsran the native soil are below the ALs.
This option may be utilized for, but is not limiténl suspected releases discovered under dispenser
areas, in product piping runs less than 10 ftgilad tightness test (TT) of a secondary containmen
system, or in product piping connections (i.e nigj elbows, flex connectors.)

All of the following guidelines must be followed:

« Samples shall be biased towards the areas suspechetye the highest COC concentrations
resulting from the suspected release;

» Samples from each SB or excavation shall be fietdexed and the sample with the highest
field screening result from each location shallsbhemitted for laboratory analysis. SBs must
be continuously sampled for field screening aneémraéed to a minimum depth of 1 ft. into the
native soil (see Appendix A, Data Collection);

e If ground water is encountered, collect a sample doalysis (see Appendix A, Data
Collection); and

e Submit all soil and ground water samples for analfar the appropriate COCs. (See Section
3.7.1, Source Investigation, for a list of the aygprate COCs.)

If this option is selected, the O/O must preparg submit a Site Check Report to BUSTR within
90 days of a failed TT, a determination that theoseary containment system is not tight, physical
discovery, or the occurrence of a spill or ovenfdfuiring a Site Check be conducted. The Site
Check Report shall contain, at a minimwat,of the following:

« Name, address, and contact information for theifa@ihd UST owner;
* Associated site maps and drawings;

» Description of the nature and location of the susgkrelease;

« Type and location of samples collected;

« Sampling methodologies and preservation techniques;

e Soil boring logs;

¢ Chain of custody(s) forms; and

e Laboratory analytical results.

3.5.4 Confirmed Release Determination

After completing a Site Check option as listed étt®n 3.5.3, Site Check, the O/O must determine
if a confirmed release has occurred by compariteg@OC concentrations to the appropriate ALs
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for the UST site. For all UST sites where Site €khimvestigations are conducted, the O/O must
assume ground water underlying the site is a dripkivater source, Class 1 soil type, and
residential land-use. (Section 3.9, Delineation Aotion Levels, for a list of ALs.)

The O/O must provide geotechnical data (i.e., savalysis, particle size analysis) to support a
modification different from Class 1 soil types. eTtrinking water and land-use classification may
not be modified during the Site Check process.

If site COC concentrations are above applicable Ahder Options 2 or 3, the O/O must conduct a
Tier 1 Source Investigation (See Section 3.7, TeBource Investigation.) If Option 1 of Site
Check was conducted and COC concentrations areeahpplicable ALs, submit a Tier 1
Notification Report and proceed to Tier 1 Delineati (See Section 3.8, Tier 1 Delineation, for
additional guidance.)

If site COC concentrations are at or below appliealLs under Option 1, 2, or 3, and the
applicable report is technically accurate and ceteplthen a NFA or a disproved status will be
issued by BUSTR, as appropriate.

3.6 Immediate Corrective Actions

3.6.1 Mitigating Releases from UST Systems

Once a release has occurred, the O/O must indlatd the following immediate corrective actions
within 24 hours:

e Take immediate action to prevent any further radezpetroleum from an UST system into the
environment, including removal of petroleum from d8T system as necessary to prevent
further release into the environment;

« Immediately identify and mitigate fire, explosiovapor, and safety hazards associated with
such releases and notify BUSTR by telephone, e;noailfacsimile within 24 hours after
starting such activities;

« Inspect for releases and take steps to prevemeiunbigration of releases into surrounding soil,
sewers, surface water, and ground water throughofissbsorbent pads, absorbent booms,
dikes, siphon dams, or similar items;

* Continue to monitor and mitigate any additiona finealth and safety hazards posed by vapors
or petroleum products that have migrated to subsarktructures, such as basements, sewers,
or similar locations;

* Manage contaminated materials that are generatednmanner that complies with applicable
federal, state, and local requirements; and

» If a release is suspected to impact a drinking matdl, an O/O must have the drinking water
well tested for the appropriate COCs within thregsdof discovery. The O/O must also notify
BUSTR within 24 hours of receipt of test resultsl aaubmit the written results to BUSTR
within seven days of receiving the analytical resul If a drinking water well shows any
impact, it should be reported to the local heaétpadtment.
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3.6.2 Immediate Corrective Action Report

BUSTR must receive an Immediate Corrective ActiBieport Form 2012 documenting the proper
clean-up of a release within 20 days of startingiammediate corrective action. (See Appendix E,
Forms, for a copy of the form.) At a minimum, tiemediate Corrective Action Report Form
2012 must contaiall the following information:

+ Date and time the release was discovered;

* Addresses and locations of buildings, sewers, serfaater bodies, and any building or space
affected by the release;

« An overview of activities leading to the discoveryfree product;

e Type and amount of product released,;

e A description of the UST system and operationalista

e A description of all completed and planned immeglizdrrective actions;

« Amount and disposition of any materials generageg. (soil and liquids), including any
supporting documentation (e.g., copies of dispmsadipts); and

« Copies of site maps, plans, and photographs art istformation that may assist in evaluating
and/or investigating the release.

3.6.3 Free Product Removal and Reporting

Free product means a separate liquid hydrocarbaseptinat has a measurable thickness of greater
than 0.01 ft. (0.12 in.) An O/O must report fre@guct to BUSTR within 24 hours of discovery.
The presence of free product must be evaluatethglugiosure assessment, site check, and tier
evaluations.

Where free product is present, the O/O must imntelgiamplement a free product recovery (FPR)
program that removes free product to the maximutergxpracticable while continuing other
required corrective action activities. The O/O mwsmove free product in a manner that
minimizes the spread of COCs into previously uniotpd zones. Free product recovery includes
activities such as manual bailing, skimming, purgpiror other removal technologies that
effectively remove free product.

Free product recovery is an immediate correctiviioacand pre-approval from BUSTR is not
required. However, the O/O must secure any pemagsired by federal, state, or local regulatory
agencies and handle any flammable products ineaaad competent manner to prevent fires and
explosions.

Free Product Recovery Report

An O/O must prepare and submit a Monthly Free RrbBecovery Report Form 2012 (located in
Appendix E) until free product has been removethéomaximum extent practicable. At a
minimum, the FPR reports must contalhthe following:

« Name, address, and facility identification numbkthe UST site;

e Details of the FPR system (i.e., drawings, dischdngations, operations)?*;

e A scaled site map that accurately shows the locatigoroperty boundaries, buildings,
structures, utilities, monitoring wells and pastl gnmesent UST systems?*;

« Copies of installation, operation, treatment, aisdltarge permits granted?;
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¢ Adiscussion of any FPR system malfunctions;

* Product thickness in wells, bore holes, and exoavsit

e Gallons and type of free product recovered eachtmamd to date;
» Gallons of water recovered each month and to date;

« Disposition of recovered free product and wated an

e A description of any changes or modifications t® EPR system.

(NOTE: * denotes items only required for the iditigonthly FPR report)

With prior approval from BUSTR, O/Os may submitefigroduct reports on a quarterly basis rather
than monthly using the Quarterly Free Product ReppReport Form 2012 (located in Appendix
E). The request for approval must be submitteaviiting, and include historical information
concerning recovery locations, product thicknessmsantities recovered, etc. If significant
increases are encountered in the amount of pradaovered from one month to the next during
quarterly reporting, BUSTR should be notified imnagelly. Actual FPR activities must continue
on a monthly basis even if reports are submitteattguy.

The O/O must immediately report to BUSTR and thealdire department (i.e., by telephone, e-
mail) if a FPR system cannot be repaired withirh@drs of discovering its malfunction. The O/O
must correct the malfunction and place the systaok linto service as promptly as is technically
feasible.

If free product is present one year after initigtfPR activities, BUSTR may require a written re-
evaluation of recovery technique(s). The re-ew#dnamust include a discussion of the reliability,
effectiveness, cost, and time needed for compldtirB. Free product removal activities may be
terminated once free product is no longer presenamd off-site for three consecutive months.
BUSTR must be notified within 30 days of terminatimf FPR activities.

If free product is greater than 0.01 ft. and hasnbeecovered to the maximum extent practicable,
then the O/Os may demonstrate to BUSTR that additiiree product recovery is impractical, by
submitting a request in writing to terminate FPR\dtes.

In order for the O/O to terminate FPR activitieshaievels of free product greater than 0.01 ft.
written approval from BUSTR must be obtained. Fpeeduct recovery activities shall continue
until written approval from BUSTR has been received

Termination of free product activities may be resjad if the following conditions are met:

 The site is not located in a DWSPA;

* The site is not located in a Designated SensitineaA

» No existing drinking water sources are identifieithim 300 ft. of the UST site.

* The free product has not migrated off the UST site.

* The source area for free product has been adeyuesstssed.

* The extent of free product has been adequatelpetkin all directions.

* The O/O has attempted to perform alternative fosfraitigation/removal.

* Free product removal has been ongoing for at teasyears.

* The area of the site where free product is locédethore than 300 ft. from a
surface water body.

» Concentrations of COC in ground water are belowrgmiate actions levels or
site-specific target levels for the site.
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« Ground water concentrations above action levelssandined to the site and have
not migrated off-site.

If the site meets the above listed criteria, thguest to terminate free product recovery activities
must include the following documentation:

* The history of free product recovery activities,

* Techniques and technologies used to recover fiegdupt,

* Maps showing current and historical trends in fyezduct thickness,

* The rationale for terminating free product recovagtivities (e.g., non-drinking
water determination, planned future use of theasitits surrounding area)

« Distances to potential receptors (e.g., basematility conduits, sewers and storm
lines, potable wells).

Upon review of the above information, BUSTR wiltresr approve or deny the request in writing.
If BUSTR approves the request, the approval magldgendent on additional investigation and/or
actions by the O/O which may include:

» Completion of the Corrective Actions process urtderOhio Administrative Code.

» Performing periodic measurements of free produttregxand thickness to assure
free product is not migrating.

* Notifying the public and adjacent property owndrattmay be directly affected by
the hazard.

* Recording an Environmental Covenant on the site.

3.7 Tier 1 Source Investigation

The purpose of the Tier 1 Source Investigatioroigdtermine the concentrations of the COCs in
the source area(s) for a release, suspected releasmnfirmed release. The Tier 1 Source
Investigation consists of the source investigatiactjon level determination, and Tier 1 Source
Investigation reporting.

3.7.1 Source Investigation

Identification of Potential Source(s)

All potential source(s) must be identified. Thestential sources may include existing, closed-in-
place, or removed underground storage tanks, pigystems, or dispensers. Any areas of known
or suspected surface spills or overfills must disoidentified. Areas exceeding Action Levels

found during the Closure Assessment must also aleiaed.

If the source is unknown, all potential source(s)tbe UST site must be investigated. This

investigation should include a review of currend distorical uses of the site. Information sources
may include site plans, personal interviews, fiepaltment records, Sanborn maps, deeds, etc.
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Identification of Potential Source Areas

A source area typically represents the area ofdsigboncentrations of COC in soil or ground water
at a UST site. In some cases there may be muliqulece areas where there is a distinct separation
between areas of highest concentrations. The paltesturce areas of the release, confirmed
release, or suspected release must also be igéntifThese areas may be identified based on the
location of the known release (e.g., USTs or pipiggtems that have failed tightness testing) or
areas that have the highest COC concentrationgifidenthrough field screening methods or
laboratory analysis. Areas that contain free pcbduay correspond to the areas of highest
concentration of COC in soil or ground water or magresent a separate source area. Where free
product does not correspond to the area of higtwstentration of COC in soil and ground water,
the area of free product must also be identifiesoasce areas.

Determination of Chemicals of Concern

Chemicals of concern must be identified based enctintents of the UST system. The different
substances regulated during corrective actions baga divided into five analytical groups.

< Analytical Group 1: light distillates, including leaded gasoline, leaded gasoline, naptha, and
aviation gasoline;

e Analytical Group 2: middle distillates, includingedel, light fuel oils, Stoddard solvents,
mineral spirits, kerosene, and jet fuels;

e Analytical Group 3: heavy petroleum distillatesglirding, but not limited to, lubricating and
hydraulic oils;

e Analytical Group 4: used oil;

e Analytical Group 5: unknown petroleum products etrpleum products other than those listed
in analytical groups above; if the contents of W8T system falls into Analytical Group 5,
BUSTR must be consulted to determine the apprap@®DCs and the associated analytical
methods; these chemicals may be selected baséa gmdperties of the stored chemical(s) and
information provided on the Material Safety Data&tis (MSDS) for the chemical.

COCs and their associated analytical methods messdbected based on the above analytical
groups and Table 3.1- Selected Chemical(s) of Gance

39



Ohio Department of Commerce, Division of State RMa&shal: BUSTR 2012 Technical Guidance Manual

Table 3.1- Selected Chemical(s) of Concern

Analytical Group Number 1 2 3 4 5 Analytical Methods
Light Middle Heavy Used Oil |Unknowns &
Distillates| Distillates | Distillates Others Soil *4 Ground Water
Chemical
Benzene X X X
_ Toluene X X X 8021 or 826Q 8021 or 8260
Aromatics Ethylbenzene X X X
0, m and p-Xylenes X X X
Additives Methyl tertiary-butyl ether (MTBE X X 8021 or 826( 8021 or 8260
Benzo(a)anthracene X X X
Benzo(a)pyrene X X X
Benzo(b)fluoranthene X X X
Polynuclear  |Benzo(k)fluoranthene X X X 8270, 8310 8270, 8310
Aromatics
(PAH) Chrysene X X X
Dibenz(a,h)anthracene X X X
Indeno(1,2,3-c,d)pyrene X X X
Naphthalen X X X
Chiorinated \Volatile Organic Hydrocarbons X 8260 8260
Hydrocarbons
TPH (C6 — C12) X X
Total Petroleum [TpH (C10 — C20) X X 8015 N/A
Hydrocarbons *1 tpH (C20 — C34) X X
Additional COCs |varies based on UST contents *2 X X *3 Consult BUSTR for lab methg

*1
*2

*3
*4

TPH analysis is not required for ground watamples.

Additional COCs should be based on Materide§aand Data Sheets (MSDS) and analyzed with anogpiate laboratory test method capable of meeting
established target levels.
Refer to Section 3.7.1, Source Investigatidatermination of Chemicals of Concern
Soil analytical results shall be reported atirgweight basis.
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Subsurface Investigation

During the subsurface investigation, major geolpbiarogeologic, and physical characteristics ef th
UST site and surrounding area that may influeneentigration of COCs must be identified. In the
immediate vicinity of the release or suspectedassdethe O/O must investigate the following:

« Direction and gradient of ground water flow (if grad water is encountered);

« Known faults, fissures, fractures, or geologic $faort routes (based on published data from ODNR
or USGS);

» Identified soil type(s) based on field observatiansi/or laboratory analysis (soil survey maps are
not appropriate);

* Known depth to ground water; and

e Location of any man-made structures such as sewves,|water lines, electrical conduits, or
drainage tiles.

The physical investigation of the source area shintlude the installation of a minimum of three
SBs/MWs within, or as close as possible to, theaoarea to determine the highest concentration for
each COC. The locations selected should considefocation of potential sources, potential source
areas, and the likely distribution and temporaliatams in COC concentrations in soil and ground
water. If a portion of the source area is not asitde, at least one SB/MW must be installed ima
immediately down gradient of the source arkamany instances, more than three SBs/MWs will be
necessary to characterize the source area.(See Appendix A, Data Collection, for guidance on
SB/MW installation and sampling.)

An example of soil boring/monitoring well placeménshown in Figure 3.6, below.

Figure 3.6 - Typical Well Placement for Tier 1 Sour ce Investigation

[
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Ground Water Determination

The O/O must determine if the saturated zone ntbetgdefinition of ground water. The O/O may
either assume the encountered saturated zoneuadymater or evaluate the site’'s ground water yield
andin situ hydraulic conductivity. If the saturated zone#@pable of yielding at least 1.5 gal./8 hours
and has arin situ hydraulic conductivity greater than 5.0 x®.6m/sec., then the saturated zone is
ground water. However, if the initial field stuflyr one of the criteria fails to meet the definitiof
ground water, then additional evaluation is nounexfl. (See Appendix A, Data Collection, for more
information on yield determination and yield adjushts.)

3.7.2 Action Level Determination

Upon completion of the Tier 1 Source InvestigatiofOs must complete a site feature determination to
determine the appropriate ALs for each environnientdium and exposure pathway. The site feature
determination consists afl the following:

* Identify the COCs based on the petroleum produetised (see Table 3.1 in Section 3.7.1, Source
Investigation);

¢ Assume residential land-use exposures;

* Determine if the saturated zone is ground watera@cordance with Section 3.7.1, Source
Investigation,Ground Water Determination The saturated zone is assumed to be ground water
(unless a determination has been made to shovwotteig not ground water);

» Select a soil type that best represents the saieuthe UST site and is most appropriate to the
specific exposure pathway. For purposes of the Tteource Investigation, classify the bedrock as
a Class 1 soil type (see Table 3.2, BUSTR Soil slfi@ation Form; also located in Appendix E);
and

« Determine the depth to ground water using siteifipegtata. If ground water depth is unknown,
the O/O must use a depth of less than 15 ft.

Determine ALs by applying the ground water deteation, depth to ground water, and soil class
information to the action level tables. (See %&&i3.9.2, Action Levels, and 3.9.3, Action Level
Tables, to determine the applicable pathways ansl)AL

Point(s) of Exposure

A point of exposure (POE) is the point at whichimadividual or population may be exposed to COCs
originating from an UST site. In the Tier 1 Soufnegestigation, the POE is assumed to be within the
source area(s). In Tier 1 Source Investigations ihissumed that any identified current or poténtia
future drinking water source in the surroundingaaie within the source area(s). In the Tier 2
Evaluation, site-specific points of exposure argettgped and the fate and transport of COCs in the
dissolved phase in ground water are evaluated.
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Table 3.2- BUSTR Saoil Classification Form

Letter Soill
Major Divisions Symbol | Typical Description Class
Well—gradgd gravels,AgraveI—sand
Gravel and Clean Gravels GW mixtures, little or no fines
Gravelly (Little or no fines) poorly-graded gravels, gravel-sand
S il GP mixtures, little or no fines
olls
(More than 50% of : Silty gravels, gravel-sand-silt
Coarse coarse fraction retained Gravels Wlth GM mixtures
Grained on #4 sieve) Fines
Soils
(Appreciable amount of GC Clayey gravels, gravel-sand-clay ClaSS l
fines) mixtures
Well-graded sands, gravelly sands}
Sand and Clean Sand SW little or no fines
(More than 50% Sandy Soils (Little or no fines) Poorly-graded sands, gravelly
of material is SP sands, little or no fines
retained on
#200 sieve)
SM Silty-sands, sand-silt mixtures
(More than 50% of Sands with
coarse fraction passes .
through #4 sieve) Fines
Appreciable amount of R i
(App fines) SC Clayey sands, sand-clay mixtures
Inorganic silts and very fine sands
rock flour, silty or clayey fine sands
SIltS and M |— or clayey silts with slight plasticity
. Inorganic clays of low-to-medium
Fine ClayS plasticity, gravelly clays, sandy Class 2
Grained CI— clays, silty clays, lean clays
Liquid limit <50
i Organic silts and organic silty
SOllS oL clays of low plasticity
Inorganic silts, micaceous or
M H diatomaceous fine sand or silty soils
Silts and
Clays
(More than 50% Liquid limit >50 Inorganic clays of high plasticity,
of material q CH fat clays
passes through
#200 sieve
) Class 3
Organic clays of medium-to-high
OH plasticity, organic silts
HI h| Or aniC SO”S Peat, humus, swamp soils with high
g y g PT organic contents
Pathway Symbol Pathway Symbol

Soil to drinking water (DW)

leaching

Ground water (GW) to indoor air

Soil to indoor air

Soil to non-DW leaching
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3.7.3 Tier 1 Source Investigation Reporting

The O/O must prepare and submit to BUSTR eitheriem T Evaluation Form 2012 or a Tier 1
Notification Form 2012 within 90 days ahy of the following:

« Receiving analytical results which exceed ALs dgi@ptions 2 or 3 of a Site Check;

« Electing to conduct a Tier 1 Source Investigatisipart of a Site Check;

e Electing to conduct corrective action under the 2Cbrrective Action Rule for releases reported
prior to July 1, 2012; and

* Receiving analytical results, which exceed ALspfra closure assessment as part of the Closure
Rule.

For sites already in corrective actions under anthe previous CA Rules, a Tier 1 Evaluation Form
2012 or a Tier 1 Notification Form 2012 will be doe or before December 30, 2012 (unless an
extension has been granted).

The O/O must prepare and submit the Tier 1 Evalnafiorm 2012 if COC concentrations ateor
below applicable ALs upon completion of a Tier 1 Sourogestigation.

The O/O must prepare and submit the Tier 1 NotificaForm 2012 if the COC concentrations are
aboveALs upon completion of a Tier 1 Source Investigatio

3.8 Tier 1 Delineation

The purpose of the Tier 1 Delineation is to ensadequate investigation of the source area(s),
regardless of the land and ground water use detation. The Tier 1 Delineation requires the O/O to
completeall of the following:

« Define the vertical and horizontal extent of CO@ssbil and ground water to at or below the
delineation levels in all directions. (See SecBdh1, Delineation Levels.)

- Determine the potential drinking water use at tite and surrounding area. (See Section 3.8.2,
Drinking Water Use.)

« Determine appropriate ALs based on the potentiaikorg water use for the UST site. (See
Section 3.9.2, Action Levels, and 3.9.3, Action &kVables.)

3.8.1 Assessment and Delineation of Chemicals of Co  ncern

Additional investigation must be conducted to deiae the distribution of COCs by conducting the
following:

» Determine the horizontal and vertical distribut@inCOCSs to the delineation levels listed in Table
3.3 of Section 3.9.1, Delineation Levels. In arefbkigh ground water recharge, where pumping
wells exist, or other indicators of elevated vettigradients are present, additional wells may be
required to evaluate vertical distribution of COG%nalysis of COCs required in the Tier 1 Source
Investigation cannot be eliminated, regardlessheirtexclusion from the delineation level table.
BUSTR reserves the right to request delineatioargf additional COCs not listed in Table 3.3 -
Delineation Levels (e.g., TPH, compounds requi@daialytical groups 3, 4, and 5) See Figure
3.7, Typical Well Placement for Delineation of Cheats of Concern below for an example of
SB/MW locations;
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e Install SBs and ground water MWSs in accordance BILUSTR procedures (See Appendix A, Data
Collection);

« Determine the geologic, hydrogeologic, and physidadracteristics of the UST site and the
surrounding area that may influence the migratioeh mansport of COCs; and

» Obtain off-site access if the distribution of COE€gletermined to have migrated to off-site areas.
Off-site access agreements must be obtained frematfected property owner. Off-site access
denial documentation must be submitted to BUSTRiwi#5 days of receipt.

Figure 3.7- Typical Well Placement for Delineation ~ of Chemicals of Concern

Building

» Borings installed during Tier 1 Source Investigation
= Borings installed to delineate to Tier 1 Delineation Levels

3.8.2 Potential Drinking Water Use

For purposes of the Tier 1, evaluate the curredtmotential future use of ground water underlying t
UST site and surrounding area (within 1,500 ftthaf UST system) to determine whether ground water
is or is not a drinking water source. During tigluation, assume that:

e Ground water use being evaluated is the upper-saiatated zone underlying the UST site. If any
evidence suggests that COCs are present in lowsaszd zones, they must also be evaluated; and

* Any identified current or potential future drinkingater source in the surrounding area is assumed
to be within the source area(s).

In the Tier 1 Delineation, a drinking water or ndmnking water determination must be made. The O/O
can assume that ground water underlying the USTisitirinking water and avoid the costs associated
with this determination.If the drinking water determination has been assmed, the determination
may not be reversed during further tier evaluations Flowchart 3.3- Drinking Water Pathway
Evaluation in Tier 1 below may be used to bettaetanstand the drinking water use determination.
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Flowchart 3.3 Drinking Water Pathway Evaluation in Tier 1

Ground Water Determination

Saturated zone is ground water. [

Saturated zone is not ground water (is not capatble
yielding a minimum of 1.5 gal. of water within 8shr
of purging and has an situ hydraulic conductivity

A 4

less than 5.0 x 10 ~ -6 cm/sec).

Potential Drinking Water Determination

A4

o

1. Is the UST site or surrounding area locate|
in a Drinking Water Source Protection
Area?

2. Is the UST site located in a Sensitive Areg?

3. Is an existing drinking water source located
within 1,500 ft. of the UST system?

4. Is a surface water body within 300 ft. of the

One of the above is true. [

UST gysten?

A 4

None of the above is true.

A

y

A 4

=

Does ground water in the upper saturated zone lgekithan 3 gpm?

Does ground water have a background level of thsalolved solids of 3,000
mg/L or greater?

Is the site located in an Urban Setting Design&tion

Are no potable wells located within 300 ft.* of thige (by conducting a physical
survey) and does an ordinance requiring tie inrrwuaicipal water system for all
properties in the surrounding area exist?

Are no potable wells located within 300 ft.* of thige (by conducting a physical
survey) and does an ordinance that prohibits thaliation of potable water well
at all properties in the surrounding area exist?

Are no potable wells located within 300 ft.* of thige (by conducting a physical
survey) and one of the following is true: 100% o€wapied properties within 300
ft.* of the UST site are tied into a municipal waseurce or a municipal water
source is readily available?

* |f the UST site is greater than 5 acres in sihgs distance should be measured from the W@tem

None of the above is true.

One (or more) of the above is true.

<

y
A

A 4 A 4

Drinking water ingestion

pathway must be evaluated in
Tier 2, RAP developed or IRA
conducted.

Drinking water ingestion pathway is
not considered complete.

A
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Drinking Water Evaluation — Current and Potential Future Usage

During Tier 1 Delineation, ground water underlyitige UST site will always be considered a
drinking water source #ny of the following applies:

* The UST site or surrounding area is located iniakbng Water Source Protection Area;

* The UST site is in a Sensitive Area;

» A surface water body is located within 300 ft. loé {UST system(s) being evaluated;

» An existing drinking water source in the ground evas identified within the surrounding
area (within 1,500 feet of the UST system(s) bewngluated).

A drinking water source (e.g., private or publictgime well) is considered to “exist” if it is
currently in use or could potentially be used ie fature. If a potable well log exists for a
property but its physical presence cannot be omefit, an affidavit must be provided by the
current property owner. The affidavit must stat tho drinking water well exists on the property
and that the property is connected to a municipaiewsource or a municipal water supply is
readily available. If a drinking water well hasebeformally abandoned, BUSTR would no
longer consider this to be an existing source; vawan ODNR Water Well Sealing Report must
be provided to BUSTR to make this demonstration.

If the ground water underlying the UST site does meet the drinking water requirements as
listed above, then it may be considered non-dropkvater ifany of the following apply:

* Ground water in the upper saturated zone yields than 3 gal./min., as adjusted (see
Appendix A, Data Collection);

* Ground water in the upper saturated zone has ayl@aakd level of total dissolved solids of
3,000 mg/L or greater, as determined by laboratesylts;

 The UST site is located in an Urban Setting Degigna Refer to Ohio EPA, DERR VAP, to
determine if the UST site is located within an Url&etting Designation;

* No potable wells are located within 300 ft. of thi8T site based on a physical sunada
local ordinanceequiresa mandatory tie-in to a municipal water systemdibiproperties in
the surrounding area. For sites greater than 5saicresize, these distances should be
measured from the UST system(s) being evaluated;

* No potable wells are located within 300 ft. of th8T site based on a physical sunasd a
local ordinanceprohibits the installation of potable water wells at all pedies within the
surrounding area. For sites greater than 5 acregz@) these distances should be measured
from the UST system(s) being evaluated; or

* No potable wells are located within 300 ft. of tH8T site based on a physical sunzyd
100 % of the properties within 300 ft. of the USIE sarea are connected to a municipal water
source or a municipal source is readily availabla. sites greater than 5 acres in size, these
distances should be measured from the UST systdmi{sy evaluated.

If ground water is not considered a drinking wateurce and ground water cannot be classified
as a non-drinking water source using the aboveraitthen ground water must be considered
drinking water. Action levels must be determineddpplying the ground water determination,
depth to ground water, and soil class informati¢Bee Section 3.9.3, Action Level Tables.) An
action level must be identified for each environtaémedium and exposure pathway. (See
Figure 3.8, below, for an example of a drinkingevaise scenario.)
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Figure 3.8- Example of Drinking Water Use Scenario

__asooft lsooft.
Radius Radius

Stream |-_.| )
200 ft.

Radius

Drinking Water Source Protection Area

Drinking Water Source Protection Area (DSWPA) medhs surface and subsurface area
surrounding a public water supply well(s) supplyiagcommunity public water system, non-

community non-transient public water system or a-oc@mmunity transient public water system

which will provide water from an aquifer to the Wg) within five years as delineated or

endorsed by Ohio EPA under Ohio’s Wellhead Pratecind Source Water Assessment and
Protection Programs.

DWSPA information is available by contacting thel@®BEPA’s Division of Drinking and Ground
Water (DDAGW) by e-mail, fax, and mail. Each resumust include the following:

* Name of person and company or organization makiagequest;

* A mailing address and contact information (phonelner and e-mail address);

» Purpose of request (i.e., BUSTR Tier 1 Delineatiand

» Topographic map identifying the UST site and suntbog area with the name and address of
the UST site.

Please specify a preference for paper or electn@siponse. Maps provided via e-mail will be
prepared in a PDF or JPG format.

Submit fax requests to the attention of “SWAP PaogStaff” (614) 644-2909.

Submit e-mail requests WHP @epa.state.oh.us
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Submit mail requests to:

SWAP Program

Ohio EPA/DDAGW

PO Box 1049

Columbus, OH 43016-1049

Sensitive Areas

BUSTR rules define certain parts of OhioSensitive Areaand establish technical standards for

USTs in those areas. Proximity to drinking wateurses is the main criterion for designating

areas as sensitive. OAC 1301:7-9-09 defines ceBansitive Areas associated with sole source
aquifers and areas associated with, but not limitedakes, reservoirs, developed springs, and
water supply wells. (See Appendix D, Sensitiveastdor more detailed information.)

Surface Water

Surface water body is defined as a body of wateatgr than one acre in size or a river, creek, or
stream. To determine if a body of water within 30®f the UST system(s) is considered a river,
creek, or stream by BUSTR definition, perform tbloiwing:

» Reference the OAC 3745-1-01 through 54;
e Search 7.5 minute United States Geological SurdSQES) quadrangle maps; and
* Conduct a physical survey.

If a body of water is identified in any of the aleovt will be considered a river, creek, or stream
by BUSTR. The site conceptual exposure model assuhat ground water is discharging into a
surface water body if the surface water body iiwiB0O ft. of the UST system(s).

Well Log Search

The O/O must identify the source or sources of lgetavater for the UST site and the
surrounding area, including documentation of albljjuand private drinking water wells and
public water supply sources within the surroundimga. This evaluation may be conducted by
contacting the Ohio EPA, the Ohio Department of uxEt Resources (ODNR), health
departments, and public water supply organizations.

The well log search in Tier 1 Delineation is notidentify a point of exposure but is used to
determine if ground water is or has the potentiddécome drinking water.

The following section clarifies the requirements lficating potential drinking water sources (i.e.,
potable wells, dug wells or irrigation wells) withihe 1,500 ft. area surrounding the UST system.

Consider these points before attempting to locaterwells:

* When attempting to eliminate the drinking waterhpaty, the O/O must perform a thorough
search (as discussed below) for drinking watercauwithin the surrounding area;

* If an existing drinking water source is identifiedbe within the surrounding area of the site,
classify the ground water as drinking water;
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* Any identified current or potential future drinkingater source in the surrounding area is
assumed to be within the source area;

* Assume that wells completed in lower saturated zaare drawing water from the upper
saturated zone;

* If the location of an existing potable well canbetconclusively determined to be beyond the
surrounding area, ground water is classified askdriy water.

Standard Search

Most searches for drinking water sources (i.e.ewaiell logs) begin at the ODNR, Division of
Water. The search for well logs at ODNR is conddcis conducted through their website
located athttp://www.dnr.state.oh.us

The well log search must include both tbheatedandunlocatedwell logs. According to ODNR,
approximately 30% of the potable wells are listedaated wells. The remaining 70% have not
been physically located by ODNR because eitheratiency did not have enough resources to
document the exact location of each well, or th# leg did not contain enough information (i.e.
street address, nearest intersection, map) tordeterthe specific location. The well log search
comprises three steps. The steps are as follows:

Step 1 — Located Well Log Search

The located well log search is conducted in the &dlvater — Well Log Search portion of the
website listed above. Identify the UST site usingrhap-based searctunction. Use théuffer
tool within themap-based seardio set the search radius for located wells to@f80The results

of this search will be presented in a sub box. Bycof the map with the well locations identified
and a copy of each well log within the surroundanga is required to be submitted to BUSTR. If
no located wells are present in the surrounding,aeopy of the ODNR located wells map or a
letter from ODNR indicating that there are no pteabells in the surrounding area should be
submitted to BUSTR.

Step 2 — Unlocated Well Log Search

If no potable wells are identified in Step 1, thdacated well logs that have a physical street
address must be reviewed. Each of these unlocagld, which have a physical street address,
must be identified on a map. A map with the locatd each of these wells and a copy of each
well log must be provided to BUSTR.

Step 3 - Unlocated Well Log Search; No Address

If no potable wells are identified in Steps 1 andh2 unlocated well logs that do not have a
physical street address must be reviewed. Thistgmpally involves interviews, review of city
directories, a door-to-door survey, correspondemitie the local/municipal water provider, etc.
Each of the unlocated wells must be identified anap. The map with the location of each of
these wells and a copy of each well log must bevigeal to BUSTR. If the location of an
unlocated well cannot be determined, the well giamd to be within the surrounding area and
therefore, ground water is considered drinking wate
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Located and unlocated well logs are available orNRB website at www.dnr.state.oh.us. The
map identifying all of the located wells and thetsk at the bottom of each individual well log is
not available on the website.

In addition to the search at ODNR, the local healépartments must also be contacted to
determine whether they have any well log recordkiwithe UST site and surrounding area. The
Ohio Department of Health (ODH) website atvw.odh.ohio.govhas contact information
regarding local health departments. Verificatiorstrioe provided to demonstrate that these local
health departments have been contacted and whatyif information was provided by the
agency.

Physical Survey

A physical survey of all properties within 300 df. the release site property boundaries may be
necessary when trying to eliminate ground watea asinking water source. If the UST site is
greater than five acres in size, this distance Ishbe measured from the UST system(s) being
evaluated.

The survey must include, but is not limited to, Water Well Survey For Investigation of
Petroleum Release form letters (located in AppeBglikom all property owners within 300 ft. of
the UST site property boundaries, or within 30@ftthe UST system if the UST site is greater
than 5 acres in size. The information submitteBWSTR should include a map of all properties
within 300 ft. of the UST siteor the UST system, as appropriate, and documentatioall
correspondence from the physical survey. If suminespondence is inconclusive, and less than
75% of the surrounding properties respond to theest) BUSTR may require that additional
survey methods (i.e., phone call, door-to-door)cbeducted. BUSTR will evaluate overall
survey results for each site on a case-by-case.basi

Local Ordinances

Local ordinances requiring a mandatory tie-in t@ tmunicipal water supply system or
prohibiting the installation of potable water watfgist be promulgated by the municipality or by
municipalities with jurisdiction over all propersigvithin the surrounding area of the UST system.

Municipal Water Availability

The local municipality must be contacted to deteemthat the UST site and 100% of the
properties within 300 ft. of the UST site are cathg receiving municipal water. If the UST site
is greater than 5 acres in size, this distanceldhoei measured from the UST system(s) being
evaluated. Undeveloped properties must have a wader within 50 ft. of the property boundary
to be considered a readily available water source.
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3.8.3 Tier 1 Source Investigation and Delineation R eporting

The purpose of the Tier 1 Investigation Reporbistimmarize the Tier 1 Source Investigation
and Tier 1 Delineation activities.

The O/O must prepare a Tier 1 Investigation Forrh220The form provides an outline to be
followed when completing the Tier 1 Investigatioed®rt. The O/O must submit the report
within one year of the following:

* Receiving analytical results that exceed ALs dufmgions 1, 2, or 3 of a Site Check;

» Electing to conduct corrective actions under th&#2CQA Rule for releases reported prior to
July 1, 2012;

* Receiving analytical results that exceed ALs froplasure assessment as part of the Closure
Rule; or

» October 1, 2012 if the O/O has been conductingectikre action activities within a previous
version of the CA rules.

3.8.4 Tier 1 Investigation Decision

Upon submission of the Tier 1 Investigation Fornl20BUSTR will evaluate the report for
completeness and technical adequacy. If the coradiems of all COCs are at or below the ALs
for all applicable pathways, then NFA is requirdfithe concentrations of a particular COC are
at or below the ALs, then no further evaluatiomézessary for that COC and its corresponding
exposure pathway. However, that particular COC tmeentinue to be analyzed during
subsequent investigations.

If the concentration of one or more COC is abowe dpplicable AL and upon approval of the
completeness and technical adequacy of the Tiewvéstigation Report, the O/O must conduct
one or a combinatioof the following:

* Conduct an Interim Response Action (IRA) in accamawith Section 3.10;
* Conduct a Tier 2 Evaluation in accordance with i8ac3.11; or
* Submit a Remedial Action Plan (RAP) in accordanite ®ection 3.13.

3.9 Delineation and Action Levels

3.9.1 Delineation Levels

Soil delineation levels were chosen from the lowsgdion level from the following pathways:
soil to indoor air, soil to non-drinking water, adilect contact. Ground water delineation levels
were calculated by dividing the ground water toomdair action level by a factor of 10. If the
calculated delineation level is less than the gdowater ingestion number (e.g., xylenes), the
ground water ingestion number was used. The de¢ioreevels are not risk-based and may not
be revised. The delineation levels in soil and gbwater for COCs are listed in Table 3.3 -
Delineation Levels.
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Table 3.3 - Delineation Levels

Chemicals of Concern Ground Water Sol
(mg/L) (mglkg)
Benzene 0.428 1.04
Toluene 15.5 61.3
Ethylbenzene 38.1 199
0, m and p-Xylenes 10 15.7
Methyl tertiary-butyl ether (MTBE) 1,240 1,240
Benzo(a)anthracene 66.7 11
Benzo(a)pyrene 12.7 1.1
Benzo(b)fluoranthene 6.72 11
Benzo(k)fluoranthene 2380 110
Chrysene 715 1,100
Dibenz(a,h)anthracene 35.3 1.1
Indeno(1,2,3 —c,d)pyrene 202 11
Naphthalen 2.22 54

NOTE: TPH in soil must be delineated to the actemels in Table 3.8 - TPH Action Levels.

3.9.2 Action Levels

Use the data and information collected during ther TL Investigation to determine the
appropriate action level within each table. Rébethe tables listed in Section 3.9.3, Action Level

Tables for the ALs specific to each applicable pathlisted below.

Drinking Water Scenario

If ground water is determined to be drinking wateen compare the highest concentration of

each of the COCs in soil and ground water to the fal the following pathways:

e Direct Contact;

* Ground Water Ingestion;

e Ground Water to Outdoor Air;

e Ground Water to Indoor Air;

* Soil to Drinking Water Leaching;
e Soil to Indoor Air; and

e Soil to Outdoor Air.

In addition to the above-mentioned pathways, TPhceatrations must also be compared to the
action levels in Table 3.8 - TPH Action Levels.
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Non-Drinking Water Scenario

If ground water is determined to be non-drinkingevathen compare the highest concentration
of each of the COCs in soil and ground water to&hs for the following pathways:

e Ground Water to Indoor Air;

e Ground Water to Outdoor Air;

¢ Direct Contact;

e Soil to Indoor Air;

e Soil to Outdoor Air; and

* Soil to Non-Drinking Water Leaching.

In addition to the above-mentioned pathways, TPhteatrations in soil must also be compared
to the action levels in Table 3.8 - TPH Action Lksve

No Ground Water Scenario

If no ground water has been encountered, then c@mpa highest concentration of each of the
COCs in soil to the ALs in the following pathways:

¢ Direct Contact;
e Soil to Outdoor Air; and
e Soil to Indoor Air.

In addition to the above-mentioned pathways, TPhteatrations in soil must also be compared
to the action levels in Table 3.8 - TPH Action Lksve

3.9.3 Action Level Tables

Table 3.4 - Ground Water Ingestion Action Levels

Chemicals of Concern Action Levels
Benzene 0.005
Toluene 1
Ethylbenzene 0.7
0, m and p-Xylenes 10
Methyl tertiary-butyl ether (MTBE) 0.04
Benzo(a)anthracene 0.00026
Benzo(a)pyrene 0.0002
Benzo(b)fluoranthene 0.00017
Benzo(k)fluoranthene 0.0017
Chrysene .047
Dibenz(a,h)anthracene 0.0002
Indeno(1,2,3-c,d)pyrene 0.00022
Naphthalen 0.14

All chemical concentrations expressed ifdignams per liter (mg/L).
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Tables 3.5 - Ground Water to Indoor Air Action Leve Is
Soil Class 1
Ground Water to Indoor Air
Chemicals of Concern <15 Feet 15-30 Feet 31-50 Feet >50 Feet

ResidentiallNon-Resid] Residential| Non-Resid|{ Residential| Non-Resid] Residential| Non-Resid
Benzene 4.28 26.80 4.28 26.80 4.34 27.2( 4.42 27.70
Toluene 155.00 2,510.00 155.00 2,520.00 157.0p 2,550.00 .0060( 2,600.00
Ethylbenzene 381.00 6,180.00 381.00 6,180.90 387.0p 6,270.00 .0893| 6,380.00
0, m and p-Xylenes 41.30 670.00 41.30 671.0G 41.90 681.00 42.70 69200
MTBE* 12,400.00| 200,000.0012,400.00| 201,000.9012,600.00| 204,000.0012,800.00| 208,000.90
Benzo(a)anthracene 667.00 4,170.00 668.00 4,180.90 683.0pD 4,270.00 .0001| 4,390.00
Benzo(a)pyrene 127.00 794.00 127.00 796.0( 132.00 825.00 137.p0 0.086
Benzo(b)fluoranthene 67.20 421.00 67.30 421.00 68.40 428.90 69.60 43600
Benzo(k)fluoranthene 23,800.00( 149,000.0023,900.00| 149,000.9025,000.00| 156,000.9026,300.00| 164,000.00
Chrysene 7,150.00 | 44,700.0p 7,160.00 | 44,800.00 7,270.00 | 45,500.0p 7,410.00 | 46,400.00
Dibenz(a,h)anthracene 353.00 2,210.00 356.00 2,230.90 404.0p 2,530.00 .0061| 2,890.00
Indeno(1,2,3-c,d)pyrenqd 2,020.00 | 12,600.0p 2,030.00 | 12,700.0p 2,100.00 | 13,100.0p 2,190.00 | 13,700.00
Naphthalen 22.20 359.00 22.20 360.0(¢ 22.50 365.00 22.90 372|100

All chemical concentrations expressed in milligrgmas liter (mg/L).
*Methyl tertiary-butyl ether
Soil Class 2
Ground Water to Indoor Air
Chemicals of Concern <15 Feet 15-30 Feet 31-50 Feet >50 Feet

Residential| Non-Resid} Residentiall Non-Resid Residentiall Non-Resid Residential Non-Resid
Benzene 4.29 26.80 4.29 26.90 4.38 27.40 4.49 28.10
Toluene 155.00 2,520.00 155.00 2,520.00 159.00 2,570.40 162.0D 2,64Q.00
Ethylbenzene 382.00 6,190.000 382.00 6,200.00 390.00 6,330.¢0 399.0p 6,480.00
0, m and p-Xylenes 41.40 672.00 41.40 672.00 42.30 686.00 43.30 703.90
MTBE* 12,400.00| 201,000.9012,400.00| 201,000.9012,700.00| 206,000.9013,000.00| 211,000.00
Benzo(a)anthracene 669.00 4,180.00 670.00 4,190.00 689.00 4,310.00 712.0p 4,450.00
Benzo(a)pyrene 127.00 795.00 | 127.00 797.00 132.00 828.0( 138.00 865.00
Benzo(b)fluoranthene 67.40 422.00 67.50 422.00 69.00 432.0( 70.80 443.00
Benzo(k)fluoranthene 23,800.00| 149,000.0023,800.00| 149,000.9024,900.00| 156,000.0026,200.00| 164,000.00
Chrysene 7,170.00 | 44,900.0p 7,180.00 | 44,900.00 7,340.00 | 45,900.00 7,530.00 | 47,100.00
Dibenz(a,h)anthracene 344.00 2,150.00 346.00 2,160.00 369.00 2,310.¢0 397.0p 2,490.00
Indeno(1,2,3-c,d)pyrend 2,020.00 | 12,700.0p 2,030.00 | 12,700.0p 2,110.00 | 13,200.0p 2,200.00 [ 13,800.00
Naphthalen 22.20 360.00 22.20 361.00 22.70 369.04 23.30 378.90

All chemical concentrations expressed in milligrgmaes liter (mg/L).

*Methyl tertiary-butyl ether
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Soil Class 3
Ground Water to Indoor Air
Chemicals of Concerh <15 Feet 15-30 Feet 31-50 Feet >50 Feet
Non-
Residential [ Non-ResiflResidential|Non-Resid| Residentiall Non-Resid} Residential| Resid.

Benzene 4.39 27.50 4.42 27.60 4.80 30.10 5.26 32.90
Toluene 159.00 2,580.00 160.00 2,600.00 174.00 2,820,00 .0090( 3,090.00
Ethylbenzene 391.00 6,350.00 393.00 6,380.00 427.00 6,930,00 .0068| 7,590.00
0, m and p-Xylenes 42.40 688.00 42.70 692.00 46.40 752.00 50.80 824.00
MTBE* 12,700.00 206,000.00 12,800.00 | 207,000.00 13,900.00 | 226,000.00 15,300.00 | 249,000.00
Benzo(a)anthracene 669.00 4,190.00 670.00 4,190.90 690.00 4,320100 .0014| 4,470.00
Benzo(a)pyrene 126.00 789.00 126.00 790.00 129.04 804.90 131.00 2.082
Benzo(b)fluoranthene 68.90 431.00 69.30 433.00 74.90 469.00 81.70 5111.00
Benzo(k)fluoranthene| 23,500.00 147,000.00 23,600.00 | 147,000.00 23,900.00 | 150,000.00 24,400.00 | 153,000.00
Chrysene 7,330.00 45,800.0( 7,360.0( 46,100400 7,960.00 0008 8,660.00 | 54,200.90
Dibenz(a,h)anthraceng  337.00 2,110.00 337.00 2,110.00 342.00 2,140,00 .0847( 2,170.00
Indeno(1,2,3-c,d)pyrepe 2,010.00 12,600.0( 2,010.04 12,600400 2,050.00 0D2)8 2,090.00( 13,100.90
Naphthalen 22.80 370.00 22.90 372.00 25.00 406.00 27.50 446.00

All chemical concentrations expressed in milligrgmas liter (mg/L).
*Methyl tertiary-butyl ether

Tables 3.6 - Ground Water to Outdoor Air Action Lev  els
Soil Class 1
Chemicals of Concern - - Ground Wate_r to Qutdoor Alr .

Residential Non-Residentia Excavation Worker
Benzene 818.00 515.00 5,520.00
Toluene 32,500.00 53,100.00 68,800.00
Ethylbenzene 82,700.00 135,000.00 175,000.00
0, m, and p-Xylenes 8,560.00 14,000.00 18,100.00
Methyl tertiary-butyl ether (MTBE) 758,000.00 >1EB\+ >1E"N+6
Benzo(a)anthracene 24,800.0(Q 15,600.00 507,000.00
Benzo(a)pyrene 7,680.00 4,840.00 157,000.00
Benzo(b)fluoranthene 2,020.00 1,270.00 41,200.00
Benzo(k)fluoranthene >1EM6 >1EM6 >1EMN6
Chrysene 212,000.00 133,000.00 >1EN+6
Dibenz(a,h)anthracene 78,400.0Q 49,400.00 >1EN6
Indeno(1,2,3-c,d)pyrene 123,000.00 77,200.00 >1EM6
Naphthalene 1,200.00 1,970.00 2,550.00

All chemical concentrations expressed in milligrgmaes liter (mg/L).
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Soil Class 2

Chemicals of Concern

Ground Water to Outdoor Air

Residential Non-Residentia Excavation Work|
Benzene 860.00 541.00 5,800.00
Toluene 34,000.00 55,600.00 72,000.00
Ethylbenzene 86,300.00 141,000.00 183,000.00
0, m and p-Xylenes 8,960.00 14,600.00 18,900.00
Methyl tertiary-butyl ether (MTBE) 885,000.00 >1 '+ >1E"N+6
Benzo(a)anthracene 31,600.00 19,900.00 645,000.0d0
Benzo(a)pyrene 8,200.00 5,170.00 167,000.00
Benzo(b)fluoranthene 2,720.00 1,710.00 55,500.00
Benzo(k)fluoranthene >1EMN6 >1EM6 >1EN+6
Chrysene 286,000.00 180,000.00 >1EMN6
Dibenz(a,h)anthracene 38,700.0Q 24,400.00 789,000.0
Indeno(1,2,3-c,d)pyrene 131,000.00 82,400.00 >1EM6
Naphthalene 1,430.00 2,340.00 3,030.00

All chemical concentrations expressed in milligrgmas liter (mg/L).

Soil Class 3

Chemicals of Concern

Ground Water to Outdoor Air

Residential Non-Residential Excavation Work
Benzene 1,350.00 848.00 9,080.00
Toluene 51,500.00 84,100.00 109,000.00
Ethylbenzene 129,000.00 211,000.00 273,000.00
0, m, and p-Xylenes 13,600.00 22,200.00 28,800.00
Methyl tertiary-butyl ether (MTBE) >1EM+6 >1EM6 B1+6
Benzo(a)anthracene 33,000.00 20,800.00 673,000.00
Benzo(a)pyrene 3,870.00 2,440.00 78,900.00
Benzo(b)fluoranthene 9,560.00 6,020.00 195,000.00
Benzo(k)fluoranthene 642,000.00 405,000.00 >1EM6
Chrysene 991,000.00 625,000.00 >1EM6
Dibenz(a,h)anthracene 7,210.00 4,540.00 147,000.00
Indeno(1,2,3-c,d)pyrene 61,500.00 38,700.00 >1EN+6
Naphthalene 4,030.00 6,590.00 8,540.00

All chemical concentrations expressed in milligrgmas liter (mg/L).
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Table 3.7- Direct Contact Action Levels

Direct Contact

Chemicals Of Concern

er

Residential Non-Residentia Excavation Work|
Benzene 9.8 100 310
Toluene 590 5,900 24,000
Ethylbenzene 1,500 17,000 160,000
0, m and p-Xylenes 660 6400 7,000
Methyl tertiary-butyl ether (MTBE) 5,300 57,000 600
Benzo(a)anthracene 11 63 810
Benzo(a)pyrene 1.1 6.3 81
Benzo(b)fluoranthene 11 63 810
Benzo(k)fluoranthene 110 630 8,100
Chrysene 1,100 6,700 41,000
Dibenz(a,h)anthracene 1.1 6.7 41
Indeno(1,2,3-c,d)pyrene 11 67 410
Naphthalene 54 530 1,900
All chemical concentrations expressed in milligrgms kilogram (mg/kg).
Table 3.8 - TPH Action Levels
Petroleum Fraction Soil Class 1 Soil Class 2 Soil Class 3

Light Distillate Fraction (C6-C12) 1,000 5,000 @00

Middle Distillate Fraction (C10-20) 2,000 10,000 0,00

Heavy Distillate Fraction (C20-C34) 5,000 20,000 0,000

All chemical concentrations expressed in milligrgmas kilogram (mg/kg).
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Table 3.9 - Soil to Indoor Air, Drinking Water Leac

hing and Non-Drinking Water Leaching

Soil Class 1
Soil to Soil to Non-
_ Soil to Indoor Air Soil to Outdoor Air Drinking Drinking
Chemicals of Concern
Water Water
Residential| Non-Residential Residenti Non-Redidén Excavation| | eaching Leaching
Benzene 1.04 6.50 32.70 20.60 221.00 0.149 12.80
Toluene 61.30 994.00 1,930.00 3,150.00 4,090.0D 49.10 060.0
Ethylbenzene 199.00 3,230.00 6,280.00 10,300.00 13,300.p0 45.50 2,480.00
0, m and p-Xylenes 15.70 254.00 494.00 806.00 1,040.00 469.00 194.00
Methyl tertiary-butyl ether (MTBE) 1,240.00 20,200.00 39,300.00 64,200.00 83,100,00 4700. 14,600.00
Benzo(a)anthracene 476,000.00 >1E"+6 >1E"+6 >1E"N6 >1E"+6 22.20 >1E"+6
Benzo(a)pyrene 245,000.00 >1E"+6 >1E"+6 >1E"+6 >1E"+6 50.60 >1E"+6
Benzo(b)fluoranthene 165,000.00 >1E"M6 >1E7+6 >1E"+6 >1E"N6 55.30 >1E"N+6
Benzo(k)fluoranthene >1EM+6 >1EM6 >1EM+6 >1E7+6 >1EM+6 501.00 >1E"N+6
Chrysene >1EMNM6 >1EM+6 >1EM6 >1EMN+6 >1EMN+6 4,410.00 >1EM6
Dibenzo(a,h)anthracene >1EN+6 >1EN+6 >1EN+6 >1E"+6 >1EN+6 94.00 >1E"+6
Indeno(1,2,3-c,d)pyrene >1EM+6 >1EM+6 >1EM+6 >1EM+6 >1EM+6 244.00 >1E"M+6
Naphthalene 54.00 877.00 1,710.00 2,790.00 3,610.00 39.80 632.0

All chemical concentrations expressed in milligrgmas kilogram (mg/kg).
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Soil Class 2
Soil to Soil to Non-
_ Soil to Indoor Air Soil to Outdoor Air Drinking Drinking
Chemical of Concern
- . _ . : . - : Water Water
Residential| Non-Residential Residenti Non-Redidén Excavation| | eaching Leaching
Benzene 1.15 7.22 51.00 32.10 344.00 0.252 21.60
Toluene 70.80 1,150.00 3,130.00 5,110.00 6,610.00 105.00 630100
Ethylbenzene 233.00 3,780.00 10,300.00 16,800.00 21,800.00 83.00 4,530.00
0, m and p-Xylenes 18.00 291.00 793.00 1,300.00 1,680.00 825.00 342.00
Methyl tertiary-butyl ether (MTBE) 1,370.00 22,200.00 60,500.00 98,900.00 128,000.00 .7880 24,400.00
Benzo(a)anthracene 596,000.00 >1E"+6 >1E"+6 >1E"N6 >1E"+6 18,600.0 >1E"M6
Benzo(a)pyrene 306,000.00 >1E"+6 >1E"+6 >1E"+6 >1E"+6 >1E"+6 >1E"+6
Benzo(b)fluoranthene 206,000.00 >1E"N+6 >1E7+6 >1E"+6 >1E"N+6 >1EM+6 >1EM6
Benzo(k)fluoranthene >1EM+6 >1EM6 >1EM+6 >1E7+6 >1EM+6 738,000.0 >1E"+6
Chrysene >1EMNM6 >1EM+6 >1EM6 >1E"N+6 >1EM+6 451,000.0 >1EM6
Dibenz(a,h)anthracene >1EN+6 >1EN+6 >1EN+6 >1E"+6 >1E"+6 >1EM+6 >1E"+6
Indeno(1,2,3-c,d)pyrene >1E"+6 >1E"+6 >1E"+6 >1E"+6 >1E"N+6 >1E"N+6 >1E"N+6
Naphthalene 67.30 1,090.00 2,980.00 4,860.00 6,300.00 84.20 40108

All chemical concentrations expressed in milligrgmas kilogram (mg/kg).
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Soil Class 3
Soil to Soil to Non-
_ Soil to Indoor Air Soil to Outdoor Air Drinking Drinking
Chemical of Concern
Water Water
Residential| Non-Residentidl  Residential  Non-Regidén Excavation Leaching Leaching
Benzene 1.42 8.86 267.00 168.00 1,800.00 0.937 82.30
Toluene 86.00 1,400.00 16,200.00 26,500.00 34,300.00 479.0(¢ 7,610.00
Ethylbenzene 282.00 4,570.00 53,100.00 86,800.00 112,000}00 0813. 17,500.00
0, m and p-Xylenes 21.70 353.00 4,100.00 6,700.00 8,670.00 3,060.00 300100
Methyl tertiary-butyl ether (MTBE) 1,970.00 32,000.000 368,000.00 601,000.00 778,000.0 3.440 109,000.00
Benzo(a)anthracene 716,000.00 >1EN+6 >1E"+6 >1EN+6 >1E"+6 >1E"+6 >1EM+6
Benzo(a)pyrene 366,000.00 >1E"+6 >1E"+6 >1E"+6 >1E"+6 >1E"+6 >1E"+6
Benzo(b)fluoranthene 251,000.00 >1E"+6 >1E"N+6 >1E"+6 >1EN+6 >1E"N+6 >1E"N+6
Benzo(k)fluoranthene >1EM+6 >1EM6 >1EM+6 >1EM6 >1E7+6 >1E7+6 >1EM+6
Chrysene >1EN+6 >1EN+6 >1EN+6 >1EN+6 >1EN+6 >1EN+6 >1EN+6
Dibenz(a,h)anthracene >1EN6 >1EM6 >1EN+6 >1EN6 >1E"+6 >1EM+6 >1E"+6
Indeno (1,2,3-c,d)pyrene >1E"+6 >1E"+6 >1E"+6 >1E"+6 >1E"N+6 >1E"N+6 >1E"N+6
Naphthalene 82.80 1,340.00 15,400.00 25,100.00 32,500.00 362.0( 5,890.00

All chemical concentrations expressed in milligrgmas kilogram (mg/kg).
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3.9.4 Multiple Chemical Adjustments

A multiple chemical adjustment calculation needsb® conducted when 10 or more non-
carcinogenic or 10 or more carcinogenic COCs agsqnt when analyzing for Analytical Groups
4 and/or 5. Table F.6 — Reference Table of Towgigkl Properties of Appendix F, contains a
list of chemicals along with their associated tokigical data. Toxicological data for COCs not
listed in Appendix F can be obtained through sutieroresources as Integrated Risk Information
System (IRIS), Health Effects Assessment SummabyeBaHEAST), etc.

COCs having carcinogenic effects shall not exceednaulative risk of 1.0xI0(i.e., one excess
cancer in a population of 100,000) and those hamigcarcinogenic effects shall not exceed a
hazard index of 1.0.

For COCs having carcinogenic effects, a cancerragk for each chemical must be determined
by dividing the maximum concentration of each aawgenic chemical identified on the UST site
by the appropriate action level for a specific esyre pathway (e.g., soil to indoor air, ground
water to indoor air). Carcinogenic action levestdd in Tables 3.4 through 3.9 were calculated to
10°risk. The cancer risk ratios for all of the camgenic chemicals identified at the UST site
must be added to calculate a cumulative risk fati@ach individual exposure pathway.

Example:

The soil to indoor air action level (for a residahteceptor, Soil Class 1 scenario) is 1.04 mg/kg
for benzene, 245,000 mg/kg for benzo(a)pyrene, End mg/kg for tetrachloroethylene. Note

that all of these action levels were calculatechguBUSTR spreadsheets. If the maximum soil
concentration is 0.6 mg/kg for benzene, 1.0 mg/kg lbenzo(a)pyrene, and 2.0 mg/kg

tetrachloroethylene, the multiple chemical caldalais as follows:

benzene benzo(a)pyrene tetrachloroethylene
0.6 + 1.0 + 2.0 +... =<1
1.04 245,000 15.4

NOTE: the example above only shows three of theotemore COCs that would be included in
the actual calculation.

For COCs having non-carcinogenic effects, the remeinogenic risk ratio for each chemical
must be determined by dividing the maximum coneditin of each chemical identified on the
UST site that has a non-carcinogenic action lewlier by the appropriate action level for a
specific exposure pathway. The non-cancer rislosator all of the COCs must be added to
calculate a cumulative risk ratio. The calculatisnsimilar to the carcinogenic risk ratio
calculation previously described.

If the sum of the carcinogenic or non-carcinogemé& ratios exceeds 1.0, further corrective
actions are required. All COCs are assumed to tatfiecsame target organ.

For situations where a COC poses both a carcinogem non-carcinogenic risk, the COC must
be evaluated in the adjustment calculation for eghcarcinogenic and non-carcinogenic effects.
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A cumulative adjustment shall be made for eacheffollowing pathways: Direct Contact with
Soil; Soil to Indoor Air; Soil to Outdoor Air; Graowl Water Ingestion; Ground Water to Outdoor
Air; and Ground Water to Indoor Air.

For COCs not listed in 3.9.3, Action Level Tablastion levels for ground water ingestion and
direct contact with soil can be located in OAC 3B8®-08 (Generic Numerical Standards) and
the Ohio EPA, DERR VAP, Supplemental Generic NugariValues. Action levels for soil to
indoor air and ground water to indoor air can Hdewated using BUSTR’s Spreadsheets.

3.10 Interim Response Action (IRA)

If an IRA is selected, it must be implemented witBD days of the completion and approval of a
Tier 1 Investigation, a Tier 2 Evaluation, or arT&Evaluation. Having implemented an IRA,
O/0 should then re-evaluate the action level comparfor the environmental media subject to
the IRA to determine if concentrations of COCs laeéow the appropriate action levels or site-
specific target levels for that environmental medighe IRA may include source removal or
short-term actions not exceeding three months. &olivities do not include injection of
chemicals, surfactants or substances to increasegital activity or to chemically degrade
COCs in the subsurface. These activities shouldtoposed and submitted to BUSTR for
approval within a Remedial Action Plan.

Submit an IRA Notification Form 2012 to BUSTR aa$ 10 days before beginning the IRA.
The IRA Notification Form 2012 is located in Appéné&, Forms. Examples of an IRA include,
but are not limited to, enhanced fluid recovery REFover excavation, and pump-and-treat. The
O/O must secure all permits and handle any flamenablcombustible materials in accordance
with Federal, state, or local regulatory agencies.

Obtain prior approval from BUSTR ény of the following situations exist:

« Combined total volume of soil to be excavated &atgr than 800 yd
» Combined anticipated time to initiate and comptateIRA is greater than three months; or
* More than one IRA will be conducted (for all tiaraduations).

The O/Os request for IRA approval must incladleof the following:

» Description of the activities to be conducted,

» Site map identifying the limits of soil excavatiGhapplicable);

» Estimation of soil and ground water volumes to l@naged;

» Estimation of the anticipated time to completion;

* Confirmatory sampling plan; and

» Comparison of the selected IRA technology to otimgrective action options, including an
evaluation of costs.

Confirmatory Sampling

After completing an IRA, the O/O must collect afsi€ént number of samples for determining
the COC concentrations remaining in the soil ougbwater. If requesting a No Further Action
letter from BUSTR, the O/O must demonstrate thabfithe COC concentrations remaining in
the soil or ground water are at or below the ALsher Site Specific Target Levels (SSTLs) for all
applicable pathways. When determining the appat@rguantity and quality of samples to be
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collected, consider the spatial distribution of pling locations and the temporal variations of the
COC concentrations.

Confirmatory Sampling for Soil

Collect soil samples from the excavation’s sidelsvahd bottom using a ratio of one sample per
100 f. A minimum of one soil sample must be collecteahf each side wall and from the
bottom of the excavation. These samples must lbeeli towards areas with the highest
contamination.

If the excavation is less than 400°yd minimum of one soil sample per wall and onenfiibe
bottom of the excavation (total of five samples)sie submitted to the laboratory for analysis.
The five soil samples submitted to the laboratdrgllsbe selected based on the highest field
screening results.

If the excavation is greater than 400" ya minimum of two soil samples per wall and twonfr

the bottom of the excavation (total of ten samplesist be submitted to the laboratory for
analysis. The ten soil samples submitted to therktory shall be selected based on the highest
field screening results.

Confirmatory Sampling for Ground Water

If the IRA addressed localized ground water contetion, a ground water sampling program
must be developed to demonstrate that the IRA Wastere. This may require the re-installation
of monitoring wells destroyed during the IRA progesAt a minimum, collect a ground water
sample from each MW within the affected area. Ammimum, at least two months of

confirmatory ground water sampling must be condiigtethe previously contaminated areas.
BUSTR may require additional confirmatory samplinghe previously contaminated area.

IRA Reporting

Within 60 days of completing the IRA, the O/O mpsepare and submit the Interim Response
Action Form 2012 prescribed by BUSTR and includerdquired information. (See Appendix E,
Forms.)

3.11 Tier 2 Evaluation

Conduct a Tier 2 Evaluation when COC concentratiares above applicable ALs and upon
approval of completeness of the Tier 1 InvestigatiBeport (including Tier 1 Source
Investigation and Tier 1 Notification). The purpax Tier 2 Evaluation is to:

» Define the distribution of COCs to applicable TleALs;

» Determine the current and potential future landafg¢he UST site and surrounding
properties;

» Develop a site conceptual exposure model (SCEM); an

» Develop SSTLs using spreadsheets and models agpbgVBUSTR.
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3.11.1 Determination of the Distribution of Chemica Is of Concern

The likely distribution of COCs must be defined acling to the lowest applicable Tier 1 action
level determined for the UST site for each ideatifenvironmental medium. To determine the
distribution of COCs in each environmental meditime, O/O must install SBs and ground water
MWs to delineate contamination in all directionsgardless of ground water flow direction).
Figure 3.9, provides an example of where to pla8s/lBWs to determine the likely distribution
of COCs. (See Appendix A, Data Collection.)

Figure 3.9 — Typical Well Placement for Delineation =~ of COCs During a Tier 2
Evaluation

. Building .

® Borings installed dutring Tier 1 Sowrce Investigation
& Borings installed to delineate to Tier 1 Delineation Levels
& Borings installed to delineate to action levels during a Tier 2 Evalution

If the concentration of a COC is below ALs or beldetection limits (BDL) where an action
level is not available or the AL is BDL, then th&®C may be excluded from future assessment.
Obtain off-site access if the distribution of CO€sletermined to have migrated to off-site areas.

Off-site access agreements must be obtained fremaffected property owner. BUSTR requires
that at least 3 attempts be made to contact afpsibperty owners within a 90 day period in order
to fully attempt to gain off-site access. Off-sitecess denial documentation must be submitted to
BUSTR within 45 days of receipt or within 45 daydlee third consecutive unsuccessful attempt
to gain off-site property access.

3.11.2 Land-Use Determination
The Tier 1 ALs, assume that the current and fulanel-use for the UST site and the adjacent
properties is residential. During the Tier 2 Eaion, a determination may be made for a non-

residential land-use.

Determine the current and reasonably anticipatéarduand-use for the UST site and adjacent
properties as either residential or non-residebtaled on:

» Historical land-use of the UST site and adjaceanperties;
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e Current land-use of the UST site and adjacent ptigse
» Historical zoning or planning designation for th8Usite and adjacent properties; and
» Current zoning or planning designation for the U8& and adjacent properties.

Residential Land-use

Examples of residential land-uses include, butrerelimited to, housing (single and multiple
dwellings), educational facilities, day care fa, agricultural land, correctional facilitieg)ca
custodial or long-term health care facilities.

For residential land-use, adults and children &sumed to be full-time residents living and
sleeping on the property. The residents are patBnsubject to inhalation of vapors, both
indoors and outdoors, direct contact with surfagk(se., ingestion, inhalation of vapors, dermal
contact, and inhalation of particulates), and itigasof drinking water from a well on the
property. (See Section 3.11.4 - Site ConceptupbBure Model: Point(s) of Exposure.)

Non-Residential Land-use

To classify the UST site as non-residential, ontheffollowing must be true:

* The UST site is non-residential and 75% of the ang¢lain 300 ft. of the UST site’s property
boundary is non-residential land-use. The areth®fUST site is not included in land-use
calculations. The surface area of all roadway&iwithe 300 ft. area must be included in the
land-use calculations. Roadways must be dividdthihand counted towards the land-use of
the adjoining property. For example, if a roadveaparates residential and non-residential
properties, half of the roadway will be countedrasidential land-use and half as non-
residential land-use. Figure 3.10- Example of l-aed Determination below shows an
example of land-use determination; or

* A land-use restriction as approved by BUSTR for tH&T site has been implemented and
recorded in the county where the UST site is latate the O/O has entered into an
environmental covenant with BUSTR. (See AppendixJ€e Restrictions.)

Non-residential land-use includes, but is not laditto, commercial and industrial land.
Examples include facilities that supply goods and&rvices and are open to the public, such as
warehouses, retail gasoline stations and automdagteice facilities, office buildings, retail
businesses, hospitals, religious institutions, lspend parking facilities.

For non-residential land-use, adult workers araurassl to spend a typical work week on the
property. The commercial worker is potentially jgab to inhalation of vapors, both indoors and
outdoors, and to direct contact with surface siod.,(ingestion, inhalation of vapors, dermal
contact, inhalation of particulates).

Land-Use Survey

A land-use survey of all properties within 300dt.the release site property boundaries will be
necessary when trying to determine non-residetarad-use for the UST site. The survey must
include, but not be limited to, the Land Use Surkey Investigation of Petroleum Release (form
letter), from all property owners within 300 ft. die UST site property boundaries. The
information submitted to BUSTR should include a mépll properties within 300 ft. of the UST
site and documentation of all correspondence fioenland-use survey. If such correspondence
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is inconclusive, and less than 75% of the surraugiroperties respond to the survey, BUSTR
may require that additional survey methods (i.egre call, door-to-door) be conducted. BUSTR
will evaluate overall survey results for each e a case-by-case basis. (See Appendix E,
Forms.)

Figure 3.10 — Example of Land-use Determination

o1 = 30% of the area within J00f. of the UST site

.

UST Site —

I
I
PR i o
f—— 300 Feat = :
Sits |
Eilding I
I
I

Site is non-residential

Hon-residential Area

= 8% of the land within

l:l Hon-residential land nse area |:| Roadway counted as non-residential land nse area 3004t. of the T5T site

- Fesidential land use area Foadwray commted a5 residential land use area

NOTE: Because 28% of the area within 300 ft. of Wl&T site is classified as residential, the US#& mitclassified as
residential

3.11.3 Action Level Determination
Non-residential Action Levels

If the UST site meets a non-residential land-uderdeénation, the O/O must compare the COC
concentrations to the appropriate non-residentiad &nd ground water use ALs, as follows:

- If all COC concentrations are at or below the Abs dll applicable pathways, then NFA is
required. The O/O must prepare a Tier 2 Evalug®eport;

* If the maximum concentration of a specific COC tioabelow the applicable AL, then no
further evaluation is necessary for that COC andtlie corresponding complete exposure
pathway; or

» If one or more of the COC concentrations are abweresidential land-use and/or ground
water use ALs for any applicable pathway, the O/@indevelop a site conceptual exposure
model.
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If COCs have migrated off the UST site, ALs mustdmeloped for each impacted property
according to the corresponding land-use. For elanifpa property is classified as a residential
land-use, then residential exposure scenarios rbasevaluated starting at that property’s
boundary.

Residential Action Levels

If the UST site does not meet the non-residendiadiiuse determination, the O/O must develop a
site conceptual exposure model based on residelatial-use. (See Section 3.11.4, Site
Conceptual Exposure Model.)

3.11.4 Site Conceptual Exposure Model

The generic exposure model used in the Tier 1 Evalo is based on a very specific exposure
scenario that could not be modified. In the TidEv&luation, the O/O may modify the generic

exposure model by considering such site-specifazatteristics as activity and land-use, types of
receptors, and transport mechanisms.

During a Tier 2 Evaluation, a SCEM must be develope clearly describe the exposure
pathways and points of exposure under which an @axpeoto COCs may occur. A SCEM is
required ifeither of these conditions exists:

* One or more of the COC concentrations is aboveppécable ground water use ALs;

 One or more of the COC concentrations is abovadimeresidential land-use ALs; or

* One or more of the COC concentrations is abovedasieential land-use ALs and the site is
classified as residential.

Pathway Evaluation

Exposure Pathway Identification

The Tier 2 Pathway Evaluation must identify all egpre pathways that exceed applicable action
level(s). Pathway Evaluations must include idemid all receptors, media, transport
mechanisms, and routes of exposure. The SCEMintigtleall the following steps:

1. Evaluateall current and potential future receptors that mayekposed to the release,
including:

e Adults and children for residential scenarios;

e Adults for non-residential scenarios;

e Adults for excavation worker scenarios; and

* Aguatic life and recreational receptors in a swfa@ter body within 300 ft.

2. Includeall environmental media that are likely to contain C@sDcentrations identified for
evaluation. Evaluate the following environmentadia, as appropriate:

e Soil;

e Ground water;
e Surface water;
e Indoor air; and
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* Outdoor air.
Identify all fate and transport mechanisms for all COCs, tlude

» Atmospheric dispersion;

» Volatilization;

» Enclosed space vapor accumulation;
» Soil leaching; and

* Ground water transport.

3. Evaluate routes of exposure, to include:

* Ingestion;
* Inhalation; and
« Direct contact.

Pathway Completeness

Evaluate exposure pathways to determine if the sxmopathways identified in the SCEM are
complete. An exposure pathway is incomplete wdignof the following criteria are true:

* There is no POE for a COC in an identified envirental media;

» Site-specific data demonstrates that there is maosport mechanism in the identified
environmental media to move COCs from the soureasato the POE;

» Site-specific data demonstrates that there areues of exposure for the identified receptor;

 POEs are eliminated by ground water use restristienforceable by local government,
regulatory agencies, or an environmental covenahtBWUSTR; and

* POEs are eliminated by land-use restrictions esfste by local government, regulatory
agencies, or an environmental covenant with BUSTR.

Environmental media, routes of exposure, and t@msmechanisms may be eliminated by
mechanisms which include, but are not limited tojimnmental covenants, zoning restrictions,
or engineering controls (e.g., slurry walls, cappimapor control, point of use water treatment)
that are maintained by environmental covenants.girteering controls must be designed,
implemented, and approved in a Remedial Action.Pl&@ee Section 3.13, Remedial Action.) A
potable water well may be eliminated as a POEhat well is properly sealed (i.e., a sealant
report is submitted). If the well is not in existe and a sealant report cannot be obtained, an
affidavit may be submitted to eliminate that wed the POE. Although this affidavit has
eliminated this well as a POE, other POEs mustvhtuated.

Land-use Restrictions

Where points of exposure are to be eliminated basealland-use restriction, the
O/O must enter into an environmental covenant BIISTR to restrict the land-
use. This may include, but is not limited to, atrietion on the installation of a
basement or the prohibition of building on cerfaimtions of the UST site.
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Ground Water Use Restrictions

Where points of exposure are to be eliminated baseé ground water use
restriction, the O/O must enter into an environraknbvenant with BUSTR to
restrict the drinking water use.

Pathway Evaluation Conclusions

If an exposure pathway is determined to be compileta the O/O must evaluate all the POEs.

If an exposure pathway is determined to be incotapteere is no further evaluation required for
that exposure pathway. An incomplete exposurewamthmust be fully documented and based
on information and data collected during the Tiendl the Tier 2 Evaluations.

If an exposure pathway cannot be conclusively datexd to be incomplete, then the exposure
pathway must be considered as complete in theZTieraluation.

Points of Exposure

Collect sufficient data to determine if COC concatibns at the POE are above or are likely to
be above the appropriate ALs. In some instandssrthy require the installation of SBs or MWs
at each POE. In some cases, samples must betedllBom existing drinking water wells.
Identify all POEs based on the current and futareliuse for the UST site and those properties
that may be affected by the release. The POE sildeethe source area will be used in the
evaluation. (See Flowchart 3.4, Points of Expo3ure
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Flowchart 3.4 - Points of Exposure

Is a potable well on-site?

A
A 4

No

Yes

POE is the on-site

A 4
Is a potable well within 300 ft. of the site?

potable well, unless
another POE is closer.

A 4

No < Yes
v

Is the site within a DWSPA?

No < > Yes
v

Is one of the following true?

1. No potable wells exist within 300 ft. of the sitedaa city
ordinance exists that prohibits the installationpofable
wells on properties within 1,500 ft. of the UST teys.

2. No potable wells exist within 300 ft. of the sitedaa city
ordinance exists that requires that propertiesiwith500
ft. of the UST system tie-in to the public watepply.

3. No potable wells exist within 300 ft. of the sitedal00%
of properties within 300 ft. of the site are tigdto the
municipal water supply or a municipal supply isdiga
available (to all properties within 300 ft.).

»
»

A\ 4

POE is:

* At the nearest property line d
the site, unless another POE
closer; or

* The nearest property line of th
adjacent property when
roadway (or railroad) separatd
the two properties (the roadws
or railroad must prevent th
installation of a potable well
unless another POE is closer.

T —h

D

tS

D <
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A
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and/or a surface water body?

POE is 300 ft. or an

POE is the boundary of

No | »  Yes > the DWSPA or the
surface water body
(whichever is closer)
unless another POE is
A closer.

alternate POE

to evaluate the site.
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POE for Ground Water Ingestion and Soil Leaching toGround Water (classified as
drinking water) Pathway

Where ground water is determined to be drinkingewahe POE shall bene of the following,
whichever is closest to the source area(s):

* Any potable well located on the UST site (see Fagaid1);

* The property line when a potable well exists witB00 ft. of the UST site (see Figure 3.12);

* The property line when the UST site is located DVASPA (see Figure 3.13);

* The DWSPA boundary if a DWSPA is within 300 ft.tbé UST site (see Figure 3.14);

* The property line, unlesmeof the following can be demonstrated (see Figut&)3

o No potable wells are located on or within 300 fttlee UST site, based on a physical
survey, (see Section 3.8.2, Potential Drinking Wakee) and an ordinance requiring a
mandatory tie-in to a public water supply for albperties within the surrounding area
exists;

0 No potable wells are located on or within 300 ftthe UST site (based on a physical
survey) and an ordinance prohibiting the installatof potable water wells at all
properties within the surrounding area exists; or

o No potable wells are located on or within 300 ftttee UST site (based on a physical
survey) and 100 % of the properties within 30(ftthe UST site are connected to a
municipal water source or a municipal source iglilgavailable.

» |If the POE is determined to be the property lind anroadway or railroad separates the
source area from a property where a potable welldcde installed, the POE may be
extended across the roadway or railroad to theegotpdine of that property (see Figure
3.16);

» If a closer POE has not been identified, the POEtrba 300 ft. from the source area(s) or an
alternate POE approved by BUSTR. Also, BUSTR neuire additional investigation of
POE other than those listed above (see Figure;3t7)

» Surface water where a surface water body existisiwR00 ft. of the UST site. The POE
must be the point where the ground water contai@i@fC concentrations discharges to the
surface water (see Figure 3.18).

Figure 3.11 — Example of POE When a Potable Well Ex ists on the UST Site

Point of
Exposwure
(Actual Potahle

Well)

|UST Site V
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Figure 3.12 — Example of POE When a Potable Well Ex ists Within 300 ft. of
the UST Site

Point of
Exposwre
(properiy houndary
nearest to the
source area)

Figure 3.13 — Example of POE When the UST Siteis in a DWSPA

Point of
Exposure
(Property
Boundary nearest
to Source Area)
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Figure 3.14 — Example of POE When a DWSPA Exists Wi thin 300 ft. of the
UST Site

Point of
Exposure
(DWEPA houndary
closest to source
area)

DWSPA

Figure 3.15 — Example of POE When No Potable Wells  Exist On or Within
300 ft. of the UST Site and None of the Following | s True:

= An ordinance exists that requires a mandatoryntiési the municipal
water supply for all properties within 1,500 ft.tbk UST system;

= An ordinance exists that prohibits the installatadrpotable water wells
at all properties within 1,500 ft. of the systemda

» 100% of the properties within 300 ft. are connedted municipal water
source or a municipal water source is readily apdel.

Point of
Exposure
(Property boundary
nearest to the
Source area)
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Figure 3.16 — Example of POE Where a Roadway Separa tes the Source Area
from the Property Where a Potable Well Can Be Insta  lled

Potable Water
el

Point of
Exposure
(Point whete a
potable well can be
nstalled).

Souice
Area

Figure 3.17 — Example of POE When No Other POE Has Been Identified

Point of

Exposure
(Point 300fi. from
the Source Area)

Figure 3.18 — Example of POE When a Surface Water B ody Exists Within
300 ft. of the UST Site

Point of
Exposwre
(Point on Surface
Water Body closest
to the Source Area)
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POE for Indoor Air Pathways (soil and ground water)

* Residential and/or other buildings located or apaited to be located above soil or ground
water containing COC concentrations. In certastances it may be appropriate to evaluate
the horizontal movement of vapors in the soil (eapntaminated soil located under a
building set-back area); or

* For subsurface structures, such as utility man-ways underground tunnels located or
anticipated to be located directly above COC cotreéions, the POE is the area within the
subsurface structures.

Figure 3.19 — Point of Exposure Where a Building Is to Be Located Directly
Above the Source Area

Subsurface Soil Source Areal

Dissolved Source Area

POE for Direct Contact Pathway (surface and subsudce soil)

0 -10 feet- When the land-use has been determinled residential; or
« 0 -2 feet- When the land-use has been determmbd hon-residential.

Figure 3.20 — POE for Residential and Non-residenti  al Surface Soil
(Direct Contact Pathway)

ey - | -
| Residential Surface Soil 7777 000
(AL SILILLITIT LI I IS I IS 7 0-2fi.

If the distribution of COCs cannot be defined omparties that are impacted or potentially
impacted by the release, the POE must be locatatieatUST site property boundary. The
concentrations of the COCs at the UST site propleotyndary must meet the appropriate ALs
based on the land-use of the adjacent propertiesekkr, if a roadway or railroad separates the
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UST site and adjacent property where a potable elld be installed, the POE is the property
line of the adjacent property.

3.11.5 Site-Specific Target Level Development

BUSTR spreadsheets must be used to evaluate CQC afad transport when the COC
concentrations exceed ALs for complete exposurbwmts. The fate and transport of COCs
may be evaluated by conductiage or a combinatioof the following three options:

1. Develop SSTLs by replacing default values with -sppecific data in the BUSTR
Spreadsheets;

2. Utilize analytical fate and transport modeling .(.88USTR-Screen) to predict COC
concentrations in ground water at each POE; and/or

3. Back calculate SSTLs by utilizing a combination BUSTR-Screen and BUSTR
Spreadsheets.

BUSTR spreadsheets are located on the websitgat\wtvw.com.ohio.gov/fire/bustMain.aspx
or by contacting BUSTR at (614) 752-7938 for arcetsic version available on a CD.

SSTL Development in BUSTR Spreadsheets (Option 1)

SSTLs can be calculated by replacing the defadliegaused in action level calculations with
site-specific values for certain geological and legaological parameters. Site-specific values
mayonly be substituted for the following parameters:

» Total porosity in vadose zone;

e Volumetric water content in vadose zone;

e Volumetric air content in vadose zone;

* Volumetric air content in capillary fringe soil;

* Volumetric water content in capillary fringe soil;

* Total organic carbon;

e Dry bulk density;

» Saturated hydraulic conductivity (vertical hydraubnductivity).

NOTE: All field methods and calculations used tdait site-specific values must be clearly
documented and referenced in all reports submitteBUSTR. Also, if site-specific data is
obtained, it must be used for all future SSTLs walions, regardless if it is more or less
conservative then the BUSTR default values.

Other values that were determined during the Tiand Tier 2 investigations, such as depth to
ground water, soil type, building type, depth frsource to ground water, and land-use
classification, may be changed with supporting deeatation. Exposure parameters can only be
changed from residential to non-residential bagexhuhe land-use determination.

When developing SSTLs based on the land-use detatiom and/or surface water quality
standards, assume that the exposure pathwaysfignti the Tier 1 Investigation Report apply,
and compare the SSTL to the highest concentratioagich COC for each exposure pathway. As
in the Tier 1 Investigation Report, assume that3BdLs are applied at the POE. This approach
is also appropriate for calculating SSTLs for chmats that have no calculated Tier 1 action
levels.
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BUSTR spreadsheets include soil to indoor air, spibutdoor air, ground water to indoor air,
ground water to outdoor air, and soil leachingrmugd water (or drinking water). Direct contact
and total petroleum hydrocarbon (TPH) values atedi in OAC Rule 1301:7-9-13(J)(2)(d) and
(J)(2)(e). Direct contact and TPH values cannotréealculated using site-specific data;
therefore, a combination of an IRA, RAP, or TieE&luation must be conducted. For chemicals
not listed in the direct contact table, referenddoCEPA, DERR VAP, generic direct contact
standards and supplemental generic direct contantiards. These standards can be found in
OAC 3745-300-08.

Fate and Transport Modeling Using BUSTR-Screen (Option 2)

BUSTR-Screen may be used to predict COC concemtiatat each point of demonstration
(POD) and/or POE for ground water ingestion andigdowater to indoor air pathways.

BUSTR-Screen is a ground water fate and transpadeincombining a user interface with
Bioscreen, a Microsoft® Excel based modeling prograreated by the United States
Environmental Protection Agency (USEPA). The psmof the BUSTR-Screen interface to the
Bioscreen model is to simplify presentation of inparameters and output results for BUSTR
corrective action sites.

Bioscreen and BUSTR-Screen are Microsoft® Exceletasnodeling programs based on
Domenico fate and transport equations. The equatard calculations used in the BUSTR-
Screen model are identical to those used in thedBé@n model, version 1.4. Both models
predict the amount of natural attenuation of digstlhydrocarbons in confined or unconfined
aquifers. The models are designed to predict omlsizbntal flow with a constant seepage
velocity.

BUSTR requires that BUSTR-Screen be used if growater fate and transport modeling is
performed during the Tier 2 Evaluation processe(SAC 1301:7-9-13, effective July 1, 2012.)

BUSTR-Screen can be downloaded through the BUSTR bsiee at
http://www.com.ohio.gov/fire/bustMain.aspxFor additional information, see Appendix G,
BUSTR-Screen Ground Water Model.)

Back Calculation Using BUSTR Spreadsheets and BUSTR-Screen (Option 3)

Another option for calculating SSTLs is using a bimation of the BUSTR Spreadsheets and
BUSTR-Screen to evaluate the fate and transpor€®@fCs in the environmental media for
leaching or volatilization pathways. For examples O/O may use a combination of the soil to
ground water leaching spreadsheet and BUSTR-Semeadsheet to predict acceptable soil and
ground water SSTLs in the source area which areegtive of the POE. This would be done by
first predicting the maximum COC concentration e ground water in the source area which
would still be protective of the POE, and then gdimat predicted maximum COC concentration
as the target concentration in the leaching sphesads
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Surface Water Quality Standards

If there is a surface water body within 300 fttledé UST site, the O/O may develop SSTLs (using
BUSTR-Screen and BUSTR spreadsheets) that arecpweteof aquatic life and recreational
standards, in accordance with OAC 3745-1-01 thra@tb-1-54.

OAC 3745-1-08 through 3745-1-30 must be used terdehe which drainage basin and water
body segment apply to the UST site. These rulesispwhich water quality standards (i.e.,

aquatic life, public water supply, recreational ,uste.) apply to specific surface water bodies.
After determining which water quality standards applicable, Tables 33-2 and 34-1 must be
used to identify the appropriate values for theliapple water quality standards.

Land and Ground Water Use Restrictions

Where SSTLs have been developed based on landtsetban residential land-use and non-
residential land-use could not be established icomlance with Section 3.11.2- Land-use
Determination, the O/O must enter into an enviromt@ecovenant approved by BUSTR. (See
Appendix C, Use Restrictions.)

Where SSTLs have been developed based on groued us# other than drinking water use and
non-drinking water use is not established in acaocé with Section 3.8.2, Potential Drinking
Water Use, the O/O must enter into an environmertaknant approved by BUSTR.

3.11.6 Tier 2 Decisions

After determining the SSTLs, the maximum COC cotreions for each complete exposure
pathway must be compared to the calculated SSTh& comparison must be documented in the
required Tier 2 Evaluation Form 2012. Upon subioigsBUSTR will evaluate the Tier 2
Evaluation Form 2012 for completeness and techaidatjuacy.

If all COC concentrations are at or below the AltsS&TLs for all applicable pathways and no
monitoring is required, then NFA is required. Ifn@onitoring plan is required, it must be
submitted with the Tier 2 Evaluation Form 2012 snstrate that all COCs will remain at or
below Tier 2 SSTLs.

If the maximum concentration of a particular COGitsr below the action level or SSTL for a
particular pathway, then no further evaluation égessary for that COC and its corresponding
exposure pathway.

If one or more COC concentrations are above Ti86ZLs for one or more exposure pathways,
the O/O must conduatne or a combinatiorof the following to address those COCs and the
corresponding complete exposure pathway:

* Interim Response Action, Section 3.10;

* Remedial Action Plan, Section 3.13;

» Tier 3 Evaluation Plan Section 3.12; and/or

* Plan for approval by BUSTR to calibrate or dispraokre assumptions used in the BUSTR-
Screen fate and transport model. This plan mussuienitted with the Tier 2 Evaluation
Form 2012. (See Appendix G, BUSTR-Screen GroundsYWdbdel.)
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3.11.7 Tier 2 Evaluation Report

The O/O must prepare and submit the Tier 2 Evalnaiorm 2012 (see Appendix E, Forms),
within 18 months from the approval of the Tier ¥dstigation Report. BUSTR will approve the
Tier 2 Evaluation if it is determined to be compleand technically accurate. The Tier 2
Evaluation Form 2012 provides an outline to beofled when completing the Tier 2 Evaluation.

3.12 Tier 3 Evaluation

If SSTLs are to be developed beyond the scopeladra? Evaluation, a Tier 3 Evaluation may be
conducted. A Tier 3 Evaluation may include:

* Numerical fate and transport modeling (e.g., MODMLQround water transport model);

» Analytical fate and transport modeling not used ifier 2 Evaluation (e.g., SESOIL [soil
leaching model], AT123D [ground water transport eihdRBCA Toolkit);

« Complex aquifer studies (e.g., pumping tests tduata the connectivity of two aquifets)

» Site-specific evaluation of TPH as outlined in Apgx H; or

» Site-specific evaluation of the indoor air pathwesyng vapor transport models in
conjunction with monitoring.

! When completing complex aquifer studies referédb® EPA, Technical Guidance Manual for
Hydrogeologic Investigations and Ground Water Monitg, February 1995, et seq.

Model Selection

Fate and transport modeling helps describe theillitbn and movement of COCs in the
environmental media and can be used to predict €CQentrations at the source, PODs and
POEs. Models used in a Tier 3 Evaluation mustebected by considering environmental media,
geometric constraints, temporal variability, tramspnechanisms, exposure pathways, and other
factors such as assumptions used in the modelimnitations of the model. Models used in a
Tier 3 Evaluation must be publicly available andepally accepted by the USEPA.

Many input parameters in fate and transport modelate to site-specific dimensions and
characteristics. Fate and transport models shos#dsite-specific data whenever practical, but
default values may be used for the input paraméfertshave not been measured. Default values
are typically used for chemical and physical prépsrof COCs and for some properties of the
environmental media. BUSTR default values aregpretl, but other default values may be used
when properly justified.

BUSTR requires that a sensitivity analysis be pent with all Tier 3 models. Sensitivity
testing is performed to determine critical inputgmaeters and how the output of a fate and
transport model changes as these critical valudéiseoinput parameters are changed. A model is
consideredensitiveo a given input parameter if the model’s outpwraes significantly when

the value of the input parameter is changed slighBor models that are highly sensitive to an
input parameter, the model must use site-spedifia dr present sufficient justification to support
the use of literature or default values.

All Tier 3 models must be reproducible by BUSTR.aliBration and verification monitoring
should be addressed in the Tier 3 Evaluation Plan.
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3.12.1 Tier 3 Evaluation Plan

If SSTLs are to be developed in a Tier 3 Evaluatiben a Tier 3 Plan must be submitted to
BUSTR for approval within 90 days of the approvhtiee Tier 2 Evaluation Report. The plan
must include, but is not limited to, the following:

» Description of the objective and activities to lb@ducted in the Tier 3 Evaluation;

» Discussion of the effectiveness, cost, and themate for selecting the Tier 3 Evaluation
compared to other remedial action alternatives; and

* Implementation schedule and projected completide.da

3.12.2 Public Notice

For each release where a Tier 3 Evaluation is didunio BUSTR, the O/O must provide notice
to the public in a format approved by BUSTR so ¢hoembers of the public directly affected by
the release are notified. The notice may incluxlg, is not limited to, public notice in local
newspapers, block advertisements, public servioewarcements, publication in a state register,
letters to individual households, or personal catstéy field staff. At a minimum, public notice
must include notification to all adjacent propestyners, all owners of properties impacted by the
release, all properties impacted by the proposest Bi activities, and the unit of local
government.

If sufficient public interest exists, or for anyhet reason, BUSTR may hold a public meeting to
consider comments on the proposed Tier 3 Evalusiédore approving it.

Upon approval of the Tier 3 Evaluation Plan by BBSThe O/O must conduct the activities in
accordance with the approved plan.

3.12.3 Tier 3 Decisions

If the maximum concentration of a particular COGisor below Tier 3 SSTLs, then no further
evaluation is necessary for that COC and for theesponding complete exposure pathway. If
necessary, a Monitoring Plan must be developedrmund water. The Monitoring Plan must be
submitted with the Tier 3 Evaluation Report to destoate that COC concentrations will remain
at or below Tier 3 SSTLs.

If COC concentrations are above Tier 3 SSTLs, th® @ust conducbne or a combinatiomf
the following to eliminate a complete exposure paih or to reduce COC concentrations at the
source area to below the SSTLs:

* Interim Response Action, Section 3.10; or
 Remedial Action Plan, Section 3.13.

81



Ohio Department of Commerce, Division of State M@&rshal: BUSTR 2012 Technical Guidance Manual

3.12.4 Tier 3 Evaluation Report

Within 90 days from the projected completion dateexl in the approved Tier 3 Evaluation Plan,
a report summarizing the activities conducted icoadance with the Tier 3 Evaluation Plan and
the results of the Tier 3 decisions must be sulethiit BUSTR for approval.

3.13 Remedial Action

If remedial action is appropriate, the O/O mustageoa method that would effectively achieve
the appropriate ALs or SSTLs, as determined intiéeevaluation. More than one remedial
action may be appropriate for a particular UST lséieed on the exposure pathways and COCs to
be addressed by the remedial action. Remediabmgptinclude source removal, design and
installation of clean-up equipment, natural atteimmaprocesses, and engineering controls. As
engineering controls are considered a remediab@mcthe O/O must submit a Remedial Action
Plan (RAP). The RAP must describe the implemesnatf the engineering controls used to
eliminate pathways. Additionally, a monitoring pland/or environmental covenant may be
required to demonstrate the effectiveness and ereance of the engineering control. (See
Section 3.14, Monitoring Plan.)

3.13.1 Remedial Action Plan

A RAP must be prepared and submitted to BUSTR wifld days of the approval of the Tier 1
Investigation Report, approval of the Tier 2 Evélwa Report, or approval of the Tier 3
Evaluation Report. The O/O must also submit théPRér cost pre-approval to the Petroleum
Underground Storage Tank Release Compensation RBAISTRCB) for sites that are eligible
for reimbursement. The RAP must include, at minimall of the following information:

» Description of the remedial activities to be imptarted,;

* Proposed target levels, identified by COCs, exgopathway, and environmental media;

» Conceptual design of the remedial action systentaildd engineering drawings are not
necessary;

» Brief description of remedial action alternativemnsidered, including a discussion of the
reliability, effectiveness, cost, and time needed dompletion, and the rationale for the
selected program;

* Monitoring Plan (see Section 3.14, Monitoring Pjan)

» Description of reporting frequency and proposedeatnof reports;

» Description of all permits or other governmentabrval required for implementation of the
plan;

» Description of activities and studies, if any, riegd to be performed prior to implementation
of the proposed remedial action; and

e Implementation schedule, projected completion dated the submittal date for the
completion report of the proposed remedial action.

3.13.2 Public Notice
For each release where a RAP is submitted, BUSTIRsemd a letter to the O/O requesting
public notice. The O/O must provide notice to thblic in a format approved by BUSTR so

those members of the public directly affected by thlease may be notified. The notice may
include, but is not limited to, public notice irckld newspapers, block advertisements, public
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service announcements, publication in a state teggidetters to individual households, or
personal contacts by field staff. At a minimumpjici notice must include notification to all

adjacent property owners, all owners of properimpacted by the release, all properties
impacted by the proposed RAP, and the unit of lgoakernment.

If sufficient public interest exists, or for anyhet reason, BUSTR may hold a public meeting to
consider comments on the proposed RAP before aipgyatv Upon receiving documentation of

the public notice requirement, evaluating all comtadrom the public, and determining the RAP
is technically adequate and complete, BUSTR wdles a letter approving or denying the plan.
The O/O must likewise give similar public notice ah approved RAP is not achieving its

established clean-up levels and BUSTR is considexitermination of that plan.

3.13.3 Implementation of Remedial Action Plans

Upon approval of the RAP, the O/O must implemestlan according to the approved actions.
The O/O must monitor, evaluate, and report theltesfithe implementation efforts to BUSTR.

Following implementation of the approved RAP, ietremedial activities are unable to reduce
the COC concentrations to at or below ALs or SSThs,0/O must:

* Re-evaluate and revise the remedial action alteestassumptions, and parameters, and
resubmit a revised RAP; or

e Submit a RAP summary report and conduct a Tier aliation or Tier 3 Evaluation, as
appropriate.

If an extension for RAP Implementation is needdgkntthe O/O must submit an extension
request in accordance with Section 3.15. BUSTR raguire the submittal of a RAP Addendum
for significant changes in RAP scope and schedederb granting the extension request.

3.13.4 Completion Report

Following completion of remedial action, the O/O shprepare and submit a completion report
no later than the submittal date provided in therayed plan, which demonstrates that the
remedial action objectives have been met. Thertapast contain documentation supporting

termination of the RAP. Upon review of the repfmt technical adequacy and completeness,
BUSTR may issue to the O/O written notice thatumbhfer action is required.

3.14 Monitoring Plan

3.14.1 Purpose

A monitoring plan must be developed to:

» Verify fate and transport model assumptions andliptiens related to the development of
ground water SSTLs; and

* Monitor the progress of a remedial action and destrate that a remedial action has
achieved the reduction of COC levels at or belove AL SSTLs.

Before NFA is appropriate, BUSTR will require a ritoring plan to demonstrate that COCs will
remain below SSTLs upon completion of a Tier 2 Batbn, Tier 3 Evaluation, RAP, or IRA.
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Monitoring Plan Contents

When developing a monitoring plan, the data cdbectapproach must consider the spatial
distribution of sampling locations, temporal vaioas of the COC concentrations, and COC
concentrations in the environmental media. Sulamitonitoring plan with a Tier 2 Evaluation
Report, Tier 3 Evaluation Report, or RAP, as appad@. The monitoring plan must include, at a
minimum,all of the following:

» Description of the purpose and objective of the maoimg activity;

» Description of planned monitoring activities, inding those conducted to implement and to
verify the effectiveness of engineering controésnedial actions, etc.;

» Locations of the POD(s) and POE(s);

» Summary of the sampling procedures;

» Description of the anticipated length and frequeaicthe monitoring activity;

» Identification and description of the terminatiaiiteria for remedial or monitoring activities,
as appropriate; and

» Operation and maintenance data for equipment agidegring controls.

If the objectives of the monitoring plan have beeet, then the O/O shall submit a completion
report within 90 days after receiving analyticaukts of the last sampling event.

If the objectives of the monitoring plan are nottnfBUSTR may require that the O/O conduct
one or moreof the following within 90 days after receivingadytical results of the last sampling
event:

» Continue monitoring activities;

e Conduct an Interim Response Action (see Sectiod)3.1

» Develop a Remedial Action Plan (see Section 3.1arig/or

* Re-evaluate assumptions and parameters used itogege SSTLs (in the Tier 2 or Tier 3
Evaluations) or RAP target levels.

3.14.2 Point(s) of Demonstration

PODs are used to monitor the progress of a RAPvanifly predictions of a fate and transport
model. The O/O must both locate the POD(s) betwleesource area(s) and the POE, and locate
the POD(s) sufficiently up-gradient from the POEat as an early warning for continuing COC
migration and to validate the fate and transportdeho PODs should contain detectable
concentrations of COCs to verify that it is locateithin the expected plume migration pathway.

Selecting the POD depends on the POE locationu@img the receptor and exposure route), the
transport mechanism (e.g., ground water migrati@mor migration), and the estimated travel
time from the source to the POE. In cases whard”tBE is located within the source area (the
area of highest concentration of the COCs), the R@dDthe POE will be the same.

Historical data may be used in some cases to vendgel assumptions and predictions or to
reduce the time period of the monitoring plan. Example, a historically high concentration in
the source area is used in the model to predicorecentration at the POE. Ground water
monitoring conducted after the historically highngding event may be used to validate the fate
and transport model assumptions.
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3.14.3 Completion Report

Following completion of monitoring, the O/O musepare a completion report that demonstrates
the monitoring objectives have been met. The tapost contain documentation indicating that

the monitoring objectives have been met. Uponem@wf the report for technical adequacy and

completeness, BUSTR may issue to the O/O writtéitethat no further action is required.

3.15 Requests for Extensions

If the O/O desires an extension of time for comp®with any portion of BUSTR requirements,
the O/O must provide a written request for an esitamthat containall of the following:

« Date the information was to be submitted;

* Reasons for requesting the extension;

* Length of time for which the extension is requested

* Name and complete address of the UST site thheisubject of the extension request;

* Name of the BUSTR employee that is assigned to toothe corrective action activities at
the UST site; and

* Release number assigned by BUSTR regarding the &l&Tthat is the subject of the
extension request.

The O/O must submit the Extension Request Form Z@icated in Appendix E) prior to the
expiration of the time period that is the subjettte extension request. BUSTR may grant,
modify, or deny any extension request at its siderdtion.

3.16 Alternative Methodologies And Technologies

Technologies, procedures, or methods other thasetbpecified in the Rule or TGMaybe used
if the O/O:

« Demonstrates an alternative methodology or teclgyois at least as effective as those
required; and

* Obtains written approval from BUSTR to use the raliéive methodology or technology
before the actual implementation of such technglpggcedure, or method. If the alternative
methodology or technology is approved by BUSTR, @& must comply with any
conditions imposed by BUSTR on its use.

BUSTR may approve the alternative methodology ohnrelogy for use at a specific UST site or
for use at all UST sites. If BUSTR approves agerakitive methodology or technology for use at
all UST sites, the O/O must comply with any cormhis imposed by BUSTR on its use.

Regardless of whether or not BUSTR has approveadtamative methodology or technology, if

a covenant not to sue is issued by the DirecttinefOhio Environmental Protection Agency, no
further action is required by BUSTR.
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4.0 Petroleum Contaminated Soil Requirements

4.1 Introduction

OAC 1301:7-9-16 and 17 (effective July 1, 2012psujovern petroleum contaminated soil PCS
generated from UST systems regulated by BUSTR. iB@g&fined as soil (including pea gravel)

that contains COC concentrations that exceed omaooe of the re-use ALs and excludes soll
defined as hazardous waste. OAC 1301:7-9-16 eshaslistandards for reporting, characterizing,
storing, transporting, handling, treating, dispgsiand re-using PCS.

OAC 1301:7-9-17 establishes standards for sam@imd) analyzing excavated soil from UST
systems containing petroleum substances. To édiyply with these rules, the O/O must read
and meet the requirements in OAC 1301:7-9-16 and 17

4.2 Applicability

The PCS rules apply to the O/O for soil generatgoetroleumUST sites regulated by BUSTR
under OAC Chapter 1301:7-9. Some examples when &% be encountered include the
following activities:

« UST removals;

« UST upgrades;

« Soil boring (SB) and MW installations;

« Immediate and interim response actions; or

- Corrective action activities (e.g., excavating, eeiml system trenching).

Soil generated from excavation activities at thelldgstems that are listed as exempt in Section
2.2, Regulated UST Systems and Exemptions are exEop the PCS rules. Although PCS
rules only apply to O/O’s, BUSTR recommends anstyphandling PCS do so in accordance
with OAC 1301:7-9-16 and 17. Non-O/Os who choosetmaise the PCS rules must consult with
Ohio EPA, Division of Solid and Hazardous Waste,fper disposal of excavated soil.

4.3 Characterization

The O/O must manage the excavated soil as PCSs@ualalytical data proves otherwise). The
O/O must also characterize and sample excavatddwsthin 48 hours of completing an
excavation. If the O/O chooses to dispose of PCSlmensed disposal facility, characterization
is not required for BUSTR.

During characterization, the O/O must determinetivethe soil is PCS or a hazardous waste.
To evaluate whether or not soil is a hazardous eyvasbntact the Ohio EPA, Division of
Hazardous Waste Management, regarding Ohio’s hamzandaste regulations.

OAC 1301:7-9-17 requires segregating the soil basethe “apparent degree of contamination.”
Soil piles with the same apparent degree of comtatinn may be combined. Each pile must be
characterized and sampled, including soil piles Hra combined. In situations when two or
more laboratory results are required from one @itel the highest analytical result must be used
to determine the proper disposition for the ensiteckpile. In addition, excavated soil from
different facilities may be combined for purposéslmaracterizing the soil pile. However, if one
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or more of the COCs exceed re-use ALs, the soiltrbasdisposed of at a licensed disposal
facility or treated in accordance with Section 4.igatment of Petroleum Contaminated Soil.

4.3.1 Calculating Stockpile Volume

The volume of excavated soil for each soil pilecontainer must be calculated to determine the
number of soil samples required for compliance WthC 1301:7-9-17.In-situ soil volume must

be converted to excavated soil volume by multigyihein-situ volume by an expansion factor
of 1.25.

Any of the following methods can be used to calieutockpile volume.

Method 1 — Rectangular-Shaped UST Cavity
The following steps are required for calculating ttolume of a rectangular-shaped UST cavity:

« Measure the size of the excavation;
* Calculate the total volume of the cavity in cub&rgs;
0 Length x width x depth = volume of cavity;
e Calculate the total volume of the UST in cubic yard
» Subtract the total volume of all USTs removed fritve excavation;
0 Volume of cavity — total volume of all USTs = intsivolume of soil in cubic yards;
» In-situ volume removed x 1.25 (expansion factotdtal stockpile volume in cubic yards.

Conversion Factors
27 f6=1yd

1 U.S. gal. = 0.1337%t

1 U.S. gal. = 0.00495 yd

10 \ /12’

5,000 gal US

16’

16 ft. x 10 ft. x 12 ft. = 1,920t
1,920 f x (1 yd/27 ) = 71.1 yd
5,000 gal. x (0.00495 yd U.S. gal.) = 24.75 yaccupied by tank

71.1 cubic yards — 24.75 cubic yards = 46.35 cyhids removed (in-situ volume)
46.35 cubic yards x 1.25 expansion factor = 57 8lacyards stockpiled

Method 2 — Rectangular or Conical-Shaped Soil Stockpile
Rectangular Stockpile

The following steps are required for calculating ttolume of a rectangular-shaped soil stockpile:
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» Calculate the total volume of material;
o0 Length x width x depth = volume of the stockpilecimbic feet.
» Convert cubic feet into cubic yards;
o Volume of stockpile in cubic feet x (1 Y7 ff') = total volume of stockpile in yd

Example 1:

45
Volume = length x width x height
8,100 ff = 45 ft. x 30 ft. x 6 ft.
8,100 ft x (1 yd / 27 £) = 300 yd
Conical Shaped Stockpile

The following steps are required for calculating ttolume of a conical-shaped soil stockpile:

e Calculate the total volume of material;
o Volume of stockpile in cubic feet %) x (radiug) x (height)
» Convert cubic feet into cubic yards;
o Volume of stockpile in fix (1 yd® / 27 ff) = total volume of stockpile in cubic yards.

Example 2:

Height = 12

Radius = 1C

Volume = ¢4n) x (radiug) x (height)

Volume (ff) = (1.047)(16)(12) = 1,256 ft

Volume (yd) = 1,256 ft x (1 yd’ / 27 f£) = 46.52 yd

*NOTE: Ysn = 1.047

4.3.2 Sampling Requirements

After calculating the volume of the soil stockpitmllect soil samples in accordance with OAC
1301:7-9-17. Table 4.1 - Stockpile Sampling Regmuignts, below, indicates the number of soil
samples to collect, field screen, and submit fbotatory analysis.

To determine the locations of the samples to bkecteld for field screening, visually divide the
stockpile into sections equal to the number of sainples required in Row 1 of Table 4.1 -
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Stockpile Sampling Requirements, shown below. golindividual soil samples from the center
of each stockpile section at a minimum depth ofirllZbelow the surface of the stockpile. The
O/O must submit the highest field screened samfaedaboratory analysis. The minimum
number of soil samples submitted for laboratorylysis is presented in Row 2 of Table 4.1 -
Stockpile Sampling Requirements, below.

If field screening is not conducted, all soil saagpkollected must be submitted for laboratory
analysis.
Table 4.1 — Stockpile Sampling Requirements

Cubic Yards of Soil and Backfill Material Generated
<25* 26-100 | 101-25Q 251-450 >450
1. Minimum number of 18 plus 1 sample per
grab samples to collect each additional 50
. 3 6 12 18 3 :
and field screen yd” (or fraction
thereof)
2. Minimum number of 8 plus 1 sample per
grab samples to submit tq 2 3 6 8 each additional 100
the laboratory yd® (or fraction
thereof)

*  For excavated soil in containers having a capauit$5 gal. (0.27 y) or less, one grab sample must be
collected from the center at mid-depth of the sothe container and submitted to the laboratoryafwalysis.

4.4 Re-Use of Excavated Soil

If excavated soil that is sampled and analyzedyaumsto OAC 1301:7-9-17 does not exceed the
re-use ALs (see Table 4.2 - Re-Use Action Levais)ahy COC, then the O/O may use the soil
for any lawful purpose. This paragraph may noirterpreted as an authorization to use such
soil for purposes prohibited or otherwise restddby any applicable Federal, state, or local laws
and regulations. In the case where analytical te$tdm an accredited laboratory exceed the re-
use ALs or where the analytical results have netlreceivedpneof the following is applicable:

* If excavated soil sampled in accordance with OAM113-9-17 does not exceed the
applicable ALs listed in OAC 1301:7-9-13, then thecavated soil may be deposited in the
original excavation without further treatment. IBoling placement in the excavation, the
soil shall be covered with a minimum of one footlean fill;

* Following approval from the State Fire Marshal, asated soil that exceeds the applicable
ALs listed in OAC 1301:7-9-13 may be depositedhe original excavation for the purpose
of remediation pursuant to the corrective actiajunements of OAC 1301:7-9-13;

* When soil samples have been collected, but theytieelresults have not been received, the
excavated soil may be deposited in the originabeation, if the excavation is lined with a
synthetic liner having a minimum thickness of 0i®1(10 mil thick).

* |If closure assessment samples collected are belotiorA Levels and PCS which was
deposited in the original, lined excavation is deiaed to be above Action Levels, the O/O
is required to conduct one of the following:

0 Submita PCS Treatment Plan; or
o0 Excavate and properly dispose of the PCS withinetyindays of
collecting closure assessment samples.

» If PCS above action levels is deposited in theioaig unlined excavation the O/O must
perform a Tier 1 Source Investigation.
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Table 4.2- Re-Use Action Levels

CHEMICAL OF CONCERN ACTION LEVEL
Benzene 0.015
Toluene 4.910
Ethylbenzene 4.550
0, m, and p Xylenes 15.700
Methyl tertiary butyl ether (MTBE) 0.047
Benzo(a)anthracene 2.200
Benzo(b)fluoranthene 5.530
Benzo(k)fluoranthane 1.970
Benzo(a)pyrene 1.100
Chrysene 1.270
Dibenz(a,h)anthracene 0.940
Indeno(1,2,3-cd)pyrene 0.150
Naphthalene 3.980
TPH (C6-C12) 1,000
TPH (C10-C20) 2,000
TPH (C20-C34) 5,000

All chemical concentrations expressed in milligrgmes kilogram (mg/kg)

4.5 Storage of Petroleum Contaminated Soill

The O/O may choose to store PCS either on or efftdBT site. Once excavated, the O/O may
store PCS on-site in properly labeled portable @ioets for no more than 180 days or in properly
protected stockpiles for no more than 120 days.e THO must submit the PCS Form (see
Appendix E, Forms) within 10 days of on or off-s@itorage of PCS. The O/O may store PCS
off-site for no more than 90 days from the datexafavation.

The O/O must inspect all on or off-site PCS storaigeas monthly for damage to or unauthorized
removal of drums, drum lids, labels, covers, berfasces, barriers, or signs used to deter
unauthorized entry. The O/O must keep a writtgndbthese inspections and be able to produce
it within 24 hrs, if requested by BUSTR. An O/O rmuasaintain for a period of five years any
record of the estimated excavated soil volume bstoged and the date the soil was originally
containerized or placed in a stockpile.
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4.6 Disposal of Petroleum Contaminated Soil

PCS may be disposed accordingiy of the following

* Excavated PCS may not be disposed on-site withimitleing treated to reduce COCs to
below ALs or SSTLs;

* Excavated PCS may not be disposed of off-site witliost being treated to reduce COCs to
below re-use ALs, unless the soil is disposed ltemsed disposal facility. If the PCS is
disposed at a licensed disposal facility, the O/i@tnprepare a PCS Form that describes the
final disposition of the excavated soil; or

* All excavated PCS containing COC concentrations rhasinanaged so as to comply with
applicable Federal, state, and local requirements.

The O/O must use the Petroleum Contaminated SomhFlmcated in Appendix E, to document
testing, volume, disposal etc.

4.7 Treatment of Petroleum Contaminated Soil

An O/O may choose to remediate PCS either on-sit&ffesite. On-site treatment is limited to
the UST site or any adjoining parcels of land owoedinder the control of the O/O. Off-site
treatment must occur atdesignated facilitywhich is land not open to the public and owned or
under the control of the UST O/O. Each treatmemezmay contain PCS from only one UST
site where the PCS was excavated.

Treatment options include, but are not limited to:

- Landfarming- the spreading of PCS in a layer ohertteatment zone that is tilled into the
native soil; the soil should be spread during thenmer months and periodically be tilled
during the year,;

= Biopiles— the treatment of PCS above groimgiles to stimulate microbial activity through
aeration and/or minerals, nutrients, and moisture;

« Low-temperature thermal desorption (LTTD) — theatment of PCS by means of applying
heat to achieve temperatures sufficient to caus€<X0 desorb and volatilize from the soill;

- Other treatments - including alternative methodigede.g., road base and asphalt batching,
soil shredding, soil washing, high temperaturertterdesorption).

Please reference USEPA publicatidtow to Evaluate Alternative Clean-up Technologies f
Underground Storage Tank Sites, May 2004 (EPA 503-R02).

Prior to treatment, BUSTR must approve a PCS TreatrRlan. At the conclusion of treatment
the O/O must demonstrate through sampling and sisatiiat COC concentrations have been
reduced to a level at or below the re-use ALs.

4.7.1 Guidelines for PCS Treatment Plans
The O/O must submit a PCS Treatment Plan to BUSTHRiIw90 days of the UST system
removal date or the date of generating the PCXkilec Treatment target concentrations shall

be the re-use ALs, unless a variance is grante@W8TR. The PCS Treatment Plan shall
include, at minimumall the following information:
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* Name of owner or operator of the UST site;

* Name, address, and facility number of the UST site;

» Address of the designated facility;

» Contact person for the PCS Treatment Plan;

* Volume, in cubic yards, of soil to be treated,;

» Description of the PCS treatment process to beamphted,;

* Conceptual design of the PCS treatment system ilgkbtangineering drawings are not
necessary);

» Brief description of the treatment alternatives sidared, including a discussion of the
reliability, effectiveness, cost, time needed fompletion, and the rationale for the selected
program;

* Monitoring plan that describes the monitoring to umed to determine whether treatment
target concentrations are being achieved,;

» Description of the reporting frequency and proposaatent of reports;

» Description of any permits (e.g., air emission, evatlischarge) or other governmental
approvals required for implementation of the plan;

* Implementation schedule and the projected compied@mie of the proposed PCS treatment
activities;

» Site maps or drawings that accurately depict theatlon of the designated facility, the
property boundaries, street locations, above gratnectures, underground structures and
utilities, soil stockpiles, PCS treatment areasl atier pertinent features including drainage
ditches, creeks, roads, potable wells, and resalatwellings.

If the O/O elects to conduct landfarming, in adulitito the criteria and evaluation described in
the USEPA publication abovall the following requirements and restrictions apghyl must be
met and included in the PCS Treatment Plan:

* Landfarming cannot be conducted in residentialsamanear daycare, long term health care,
or educational facilities;

* Landfarming cannot be conducted in a Drinking W&eurce Protection Area or a Sensitive
Area;

» Soils from Analytical Groups 4 & 5 (used oil, unkmus and others) cannot be landfarmed;

* Multiple applications of PCS in the same treatnemte is not permitted;

e The PCS shall be mixed by tilling a maximum of 6ahPCS into the top 4 to 6 in. of native
soil within 48 hours of application. Application frozen ground is prohibited,;

» Saolil profiles, organic carbon content, and deptlgriound water must be determined by an
on-site investigation;

» Drainage and field tiles must be plugged,;

* Plans to control drainage and soil erosion (runaoftl run-on) are to be included in the
design. If a vegetative cover crop is used, theecavop may not be used for human or
livestock consumption;

» The potential for and abatement of odors, vaparauysance conditions must be addressed;

* The treatment plan must demonstrate that the legaificontaminants from the soil will not
impact ground water. Otherwise, monitoring wellssinbe installed on the site and a Ground
Water Monitoring Plan must be submitted (see Se@i@4, Monitoring Plan);

» If multiple treatment zones exist at the site, gibwater MWs must be able to monitor the
potential migration of COCs from each treatmentez@nd

» A confirmation soil sampling plan for the treatmertine and the native soil under the
treatment zone must be included with the treatrpkzmt.
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» If a ground water sample from a monitoring welliocedes COCs above action levels a Tier 1
Source Investigation will be required.

If the O/O elects to treat PCS using non-landfagrigchniques, in addition to the criteria and
evaluation described in the USEPA publication abdive following additional requirements and
restrictions apply andre requiredto be included in the PCS Treatment Plan:

» The treatment zone must be designed to prevertisiebarge of leachate, vapors, odors, and
soils;

» Confirmatory sampling must include the treated soil any areas where the impermeable
surface has been breached. If the impermeablacguit a synthetic liner or cannot be
inspected after treatment, then confirmatory samgpdif the native soils will be required;

» The treatment zone must be located in an area pen o the public and have restricted
access; and

» The site must have signs posted that identify the, @n emergency contact phone number
and the treatment area.

* If soil samples taken from below an impermeablaibaindicate that COCs above action
levels exist, a Tier 1 Source Investigation willreguired.

4.7.2 Public Notice

For each PCS Treatment Plan submitted, BUSTR wiildsa letter to the O/O requesting public
notice. The O/O must provide notice to the pulhica format approved by BUSTR so the
members of the public directly affected by the aske and planned treatment activities are
notified. This notice may include, but is not lted to, public notice in local newspapers, block
advertisements, public service announcements, gaildn in a state register, letters to individual
households, or personal contacts by field stafft aAminimum, public notice must include
notification to all adjacent property owners, allrers of properties impacted by the release, all
properties impacted by the PCS Treatment Planttandnit of local government.

Upon receiving documentation of the public notieguirement, evaluating all comments from
the public, and determining the PCS Treatment RBlaechnically adequate and complete, the fire
marshal will issue a letter approving or denying ptan.

4.7.3 Implementation and Reporting

Upon approval of the PCS Treatment Plan, the O/Gtrmplement the plan. The O/O must
monitor, evaluate, and report to BUSTR implemeatatfforts in accordance with the reporting
requirements contained in the plan. If the treatmechnology approved by BUSTR in the plan
has been installed and operated for a minimum efy@ar and the technology is unable to reduce
the COC concentrations to a level at or below applie ALs, the O/O must:

* Re-evaluate the assumptions and parameters u$ieel RCS Treatment Plan;
 Re-evaluate the treatment alternatives; and
e Submit a revised PCS Treatment Plan.

If treatment is able to reduce COC concentrations kevel at or below the applicable ALs, then
no further treatment is required and a PCS Treati@empletion Report must be submitted to
BUSTR. The PCS Treatment Completion Report musiude all applicable items listed in
4.7.1, Guidelines for PCS Treatment Plans. Intaddithe O/O must provide a description of
the final disposition of the excavated soil, on B@S Form prescribed by BUSTR.
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4.8 Releases from PCS Treatment and Storage Facilit ies

When directed by BUSTR, the O/O must assess thesdiground water under any designated

facility or UST site if the treatment or storageRES poses a current or potential threat to human
health or the environment. Upon the discovery pétioleum impact suspected to be the result of
the treatment or storage of PCS, the O/O must airdluof the following:

» Cease all additional applications of PCS until othise instructed by BUSTR,;

* Notify BUSTR within 24 hours of the discovery ofetlsoil or ground water contamination;
and

» Perform immediate corrective action in accordand whe requirements listed in Section
3.6, Immediate Corrective Actions, above, and caiwith the corrective action process, as
necessary, to contain and clean-up the release.

4.9 PCS Variances

O/Os may submit a variance request to BUSTR toatevirom any method or requirements
specified in this section by demonstrating the psggl variance is at least as effective as those
required by this section. BUSTR may grant, modifydeny any variance request.
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Acronyms

ANSI American National Standards iboge

ASTM American Society for Testing ancterials
BUSTR Bureau of Underground Storage TRagulations
CFR Code of Federal Regulations

COC(s) chemical(s) of concern

DOT United States Department of Tpam&ation
DWSPA Drinking Water Source Protection @re

FOC fraction of organic carbon

HAZWOPER Hazardous Waste Operations

HSA hollow-stem auger

Ohio EPA Ohio Environmental Protection Aggnc

MW monitoring well

NFPA National Fire Protection Assoiat

NIOSH National Institute for Safety aiddalth

ODNR Ohio Division of Natural Resources

OSHA United States Occupational Saéety Health Administration
PID/FID photo ionization detector/flameaipation detector
PVC polyvinyl chloride

QA guality assurance

QC quality control

RQD rock quality designation

TGM Technical Guidance Manual (BUSTR)

USCS Unified Soil Classification Syste

UST underground storage tank

VAP Voluntary Action Program

For additional information concerning many of thewpics, see the Ohio Environmental
Protection Agency’s (Ohio EPA)echnical Guidance Manual for Hydrogeologic Invgations

and Ground Water MonitoringFebruary 1995) or subsequent revisions andStlage of Ohio
Technical Guidance for Sealing Unused WE1I896) or subsequent revisions issued by the State
Coordinating Committee on Ground Water.

A.1 Drilling Technologies

When selecting the primary drilling method usednteestigate underground storage tank (UST)
release sites, consider the following factors:

* Hydrogeological and geological conditions;

e Contaminant type and concentrations;

* Scope of the investigation;

* Future use of the boring as a monitoring well; and

* Physical site limitations (e.g., overhead obstnmgi subsurface utilities, service station
canopies).

If a drilling method is selected other than hollstem augering, direct push, or air rotary, an

alternate technology request must be submittecheéoBureau of Underground Storage Tank
Regulations (BUSTR) for approval. (See Sectiom® 3Alternate Technology.)
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Hollow Stem Augers

Hollow-stem augers (HSA) are the primary choicedobsurface investigations of UST release
sites involving the installation of monitoring aeaovery wells. When applying this technique,
soil samples must be collected by using clean-sption samplers driven through the hollow-
stem augers according to American Society for Mgstnd Materials (ASTM) D1586-99:
Standard Method for Penetration Test and Split-Ba@ampling of Sail Split-spoon samplers
should be driven continuously throughout the defttihe borehole. For BUSTR purposes, a 2 ft.
sample interval must be used (i.e., 0 to 2 ftq 2 ft.).

Direct Push

Direct push technology (e.g., GeoprBpb@owerprob® hand-held sampling systems) may be
used for evaluating soil and water during a sulaserinvestigation where accelerated assessment
is applicable and recovery wells will not be neeaegs For BUSTR purposes, use a 2 ft. sample
interval (i.e., 0 to 2 ft., 2 to 4 ft.). Rod re@liswith this technology does not necessarily mean
bedrock has been encountered (i.e., auger refugal)auger rig might be required to confirm
bedrock/auger refusal. If soil borings are converted to ground water munig wells,
construction must conform to pre-packed well iatadn requirements in accordance with
ASTM D 6725-04:Standard Practice for Direct Push Installation afeFpacked Screened Wells

in Unconsolidated Aquifers

Air Rotary Drilling

Air rotary or rock coring methods must be used daduct subsurface investigations involving
the installation of monitoring or recovery wellgarbedrock. Use caution when considering air
rotary drilling, as this specialized type of drillj requires personnel with substantial experience
in air rotary methods. Installation of boring/mimming wells using air rotary or rock coring
methods must be conducted in accordance with ASTBI782-95:Standard Guide for Use of
Direct Air Rotary Drilling for Geoenvironmental Ebgpation and the Installation of Subsurface
Water Quality Monitoring Wells

Bedrock Coring (Optional)

When diamond-bit drilling is used to retrieve awomous sample, it can show the characteristics
of a specified interval, but core losses frequewnitgur. Core losses can occur in relatively
consolidated materials when the rock that is beorgd is highly fractured and broken, or when a
fragment of the rock becomes wedged in a portiothefcore bit or barrel. Carefully monitor
every core run to determine the percent (%) regoxanount and location of core loss; and the
actual depth at the beginning and end of eachrcare

During coring activities, keep a core log that eams$ all relevant information obtained during the
drilling and coring, and a field description of tbere. Core log forms are more specialized than
standard soil boring log forms, and generally wilhtain columns for recording percent (%) core
recovery, rock quality designation (RQD), and nurdoed orientation of fractures.

After removing each core from the core barrel, litstrbe inspected, logged, and carefully placed

into a properly labeled core box. Include thedwaiing information: depth to top and bottom of
core, core loss zones, and identification of freegu Fractures made after removing the core
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from the core barrel should be distinguished fraactures that are interpreted as in-place
fractures. Place spacers inside the core boxemtk ends of core runs and the positions of core
loss zones.

A.2 Soil Boring/Monitoring Well Installation

During the corrective action, process soil boriagd monitoring wells are used to investigate the
source and the extent of contamination for a releassuspected release. Soil borings and
monitoring wells must be installed as follows:

» Extend soil borings/monitoring wells (MWSs) to bedkothe uppermost-saturated zone,
or 50 ft., whichever is encountered first (referRigure A.1 Examples A, B and C). If
ground water contains detectable concentrations @DCs, then all soil
borings/monitoring wells must extend to such growader; regardless of depth (refer to
Figure A.1 Example E). If bedrock is encountered:

0 And COCs in the soil exceed soil to drinking waesiching action levels, then a
minimum of one monitoring well must be installed time source area(s) to a
maximum depth of 50 ft. (refer to Figure A.1 Exampl);

o0 And the saturated zone is known to contain conagafrs of COCs, a minimum of
one monitoring well must be installed in the sownoea(s), regardless of depth (refer
to Figure A.1 Example E);

o And a known drinking water source is located witllie surrounding area, then
BUSTR reserves the right to request a bedrock mong well at depths greater than
50 ft.;

* Continuously sample soil borings. Describe thatsfraphy on soil boring logs for each soll
boring;

» Characterize soil encountered during drilling adony to ASTM D 2488-00:Standard
Practice for Description and Identification of Swi(Visual-Manual Proceduresyr the
Unified Soil Classification System (USCS);

* For monitoring wells, include data collection that minimum includes the depth to free
product, free product thickness, depth of wateowehe top of casing, and elevation of top
of casing; and/or

» Extend ground water monitoring wells at least o the saturated zone and screen them to
the bottom of the saturated zone to accommodatosahfluctuations in the ground water
table.

Monitoring Well Installation

Details must be provided describing well instatlatimaterials, techniques used and the field
conditions encountered via “as-built” monitoring lweconstruction diagrams. In the
corresponding report, the actual monitoring weltatiation procedures must be included.
Additionally, Ohio Revised Code requires that altibg logs and construction diagrams for all
monitoring wells installed in Ohio be submittedtt® Ohio Department of Natural Resources
(ODNR) Division of Water. For additional informati concerning this requirement and the
applicable Well Log Form, please cont@DNR.
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Upon completing the borehole to the required defiitd,following well installation procedures
must be used:

If necessary, the hole must be backfilled with. bftsand/gravel prior to installing the screen
and casing into the borehole;

Assemble the well screen and casing, and loweaslsembled well to the necessary depth.
Keep the well screen casing plumb in the hole.e@ted joints are required because glued or
solvent welded joints might alter the chemistryfature water samples. The well screen
should be new, machine-slotted (typically 0.010siot size) or continuously wrapped wire
wound, and should be composed of Schedule 40 polyghloride (PVC) material;

Install a sand/gravel pack (with a grain size appate for the well screen) in the annular
space between the well and the side of the boreHalall the sand/gravel pack 2 ft. above
the top of the well screen;

Place a 1 ft. (minimum) bentonite/cement seal atlbeesand/gravel pack to form a seal;

Fill the remaining annular space in the boreholthwientonite/cement grout to a depth of
approximately 1 to 2 ft. below the ground surface;

Seal the well from surface contamination with @ 2 fit. concrete layer;

Place a water-resistant, bolt-down manhole coveaurotective casing within a 2 ft. x 2 ft.
square concrete pad overlying the well locatiomt an

Cap the top of the well casing with a tightly fdtdocking well cap to prevent vandalism; and
to prevent surface water, debris, and/or otherazomtants from entering the well.

Examples of soil boring and monitoring well insatilbns are shown in Figure A.1- Examples of
Soil Boring and Monitoring Installation, below.

=0

ft.| WVadose||Zone Vades || Fone Vadose| [Fone Vadose| (Zone Vadose | [Zone

Figure A.1- Examples of Soil Boring and Monitoring Well Installation

Ground Water Bedrorck Bedrock Bedrock
Ground Water Ground Water
Example A Fxample B Example C Example D Fxample E
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Pre-Packed Wells Installed Using Direct Push

BUSTR accepts the use of pre-packed monitoringswgriéater than or equal to one inch inner
diameter as an approved method for obtaining gravatér samples. Pre-packed wells allow for
an accelerated assessment of the release sitecaandbe installed in areas where access is
restricted. However, use of these wells is limitedollecting ground water samples, measuring
water levels, and observing wells during pump te3tsese wells are not recommended for use in
determining hydraulic conductivity (i.e., slug ®st The one-inch, pre-packed wells must be
installed according to manufacturer’'s recommendatioBUSTR must approve the use of pre-
packed wells less than one inch in diameter. Aiestto use an alternate technology must be
submitted to BUSTR for approval. (See Section 3&l&rnate Technologies.)

Labeling of Monitoring Wells

For newly installed monitoring wells, each monitgriwell must be clearly labeled with an
identification that corresponds to the identifioag on the site maps. BUSTR recommends that
all newly installed monitoring wells be numberedhsecutively (i.e., MW-1, MW-2, MW-3) and
the corresponding monitoring well designation kecpt on the well in a manner that will allow it
to remain clearly marked for the duration of therective actions activities.

A.3 Soil Boring Sampling

Subsurface Soil Sampling

Wear clean protective gloves (i.e., latex) whendtiag soil samples retrieved from the borehole.
All samples must be undisturbed, discrete samdsnples from each interval must be split into
two representative soil samples. Each split saraptaild be placed in a jar or small, sealable
plastic bag and used for field screening. (Sedi@eé\.5, Field Screening.) The other sample
must be immediately placed into a laboratory-sggplglass jar (with a Teflon-lined lid) and
preserved on ice to 39° F. The sample containerst ive filled completely and submitted for
laboratory analysis. Affix sample labels to eamh jabels must correspond to the site sample log
and chain-of-custody. Either deliver the sampls girectly or send via overnight shipper to a
laboratory using standard chain-of-custody procesiur (See Section A.9, Geotechnical
Sampling.) This process must be completed fasaatipling locations.

If ground water is encountered:

* Submit the sample from above the soil/water int&faexhibiting the highest headspace
reading/ concentration plus a sample from immelbjiatbove the soil/ground water interface
as encountered during drilling;

* If the highest headspace reading is the sample diatedy above the soil/ground water
interface, submit the highest and the second higsesiples from above the soil/ground
water interface; or

* If no soil samples exhibit headspace readings abaekground for the headspace technique,
submit a sample from immediately above the soilwanterface as encountered during
drilling.
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If ground water is not encountered:

* Submit the sample with the highest headspace rgadgilus the sample from the bottom of
the boring; or

* If no soil samples exhibit headspace readings abaekground for the headspace technique,
submit a sample from the bottom of the boring only.

Establish data quality objectives consistent whik intended use of the analytical data (e.g., low
detection limits to demonstrate meeting action lea higher detection limits for screening
samples).

Subsurface Soil Re-sampling

When re-sampling an area of historical soil conteation in order to determine current
concentrations of COCs, soil borings must be ifestand sampled as follows:

If Active Remediation Has Occurred At The Site:

The reason for re-sampling in this instance maybbeause active remediation has
occurred at the site and O/O wants to demonstrate the remedial technology has
reduced the petroleum COC concentrations at thetpafi the original soil boring
location.

In this instance, if the UST owner/operator’s rea8w installing a boring(s) next to the
original is to show that no additional remediati@e., samples are below action/SSTL
levels) or “no further action” is necessary, themiaimum of one boring located two feet
or less from the original boring must be installed.

In certain cases, however, it may be necessargstali more than one boring near the
original boring in this scenario. Some factors timatst be taken into consideration when
this occurs are as follows:

» Concentration of the sample(s) from the originaill $mring vs. the
sample(s) from the new boring. (i.e. have the eatrations dropped
dramatically for the type of technology used atgtte ?)

* Length of time of the remedial technology usedeaduce the petroleum
concentrations at the original boring locatione.(ihas the remedial
technology been used long enough for the concémsato be reduced
to the new levels observed from resampling ?)

If Active Remediation Has Not Occurred At The Site:

The reason for re-sampling in this instance mapdixsause original soil sampling data is
too old and newer data is needed, the site is ménged an older rule into the 2012
corrective action rule, or natural attenuationsedias a passive remedial technology.

In these instances, if the UST owner/operator'saador installing a boring(s) next to
the original is to show no remediation (i.e., saaspare below action/SSTL levels) or
“No Further Action” is necessary, then a minimuntwb borings located two feet or less
from the original boring must be installed.
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If it is uncertain where the exact location of theginal boring was located, then a
minimum of three borings must be installed in theazof the original boring.

In both cases, re-sampling should occur accordirtbe procedures outlined below:

» Install the soil boring/ monitoring well as desetbin Section A.2, Soil Boring/ Monitoring
Well Installation;

* Follow field screening procedures as describeckitti®n A.5, Field Screening;

» Submit samples for laboratory analysis as describesection A.3, Soil Boring Sampling-
Subsurface Soil Sampling; and

* Collect one soil sample from the same depth(s) #inatbeing re-evaluated, regardless of
current ground water depth, and submit it for lalbary analysis.

A.4 Open Excavation Sampling
Excavation Ground Water Sampling

When conducting a closure, any water encountergeérexcavation must be evacuated. If an
O/0O chooses not evacuate water from an excavatiwil| be considered ground water and must

be sampled. If within 24 hours of pumping watet @futhe excavation, the water recharges, then
a ground water sample must be collected. Collemirgd water samples from any dispenser and
piping trenches or tank cavity areas that contatuigd water. If no water recharges within 24

hours, then only soil sampling is required.

Before collecting a water sample from a closureagation or trench, first recover any free
product or sheen, and dispose of it properly. Wbalecting the sample, lower the container
into the water in an horizontal position and slowlyn it upright just under the surface of the
water. Collect the sample within the first 6 ifitloe water surface. Carefully fill the sample jar
to minimize turbulence and to minimize the amouhtsoil and foreign matter obtained. In

certain circumstances, a bailer may be used todaswoiering an excavation to collect a water
sample.

Excavation Soil Sampling

Wear clean, appropriate protective gloves to hasdiesamples retrieved from the excavation.
Use a clean hand trowel to remove three to founéscof native soil from the bottom and/or
sidewalls of the excavation. Collect undisturbed discrete soil samples (i.e., no composites)
from the exposed area using a stainless steel smoansampling tube. Split each sample into
two representative soil samples. Place one suiitpde into a jar or small, sealable plastic bag
used for field screening. (See Section A.5, Fgddeening.) Immediately place the other sample
into a laboratory-supplied glass jar (with a Tefldimed lid); preserve it on ice to 39° F (4°C).
Completely fill sample containers submitted fordeddory analysis. Affix sample labels to each
jar; labels must correspond to the site samplelatjchain-of-custody. Either deliver the sample
jars directly, or send via overnight shipper to abdratory; use standard chain-of-custody
procedures. This process must be completed feaaipling locations.

A.5 Field Screening
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A headspace analysis (e.g., photo ionization detéietme ionization detector [PID/FID]) must
be used when site investigation activities inclsdé sampling and/or field screening. Samples
must be split from each interval into two repreatwe soil samples. Place one split sample in a
jar or small, sealable plastic bag for field sciegn This container should be no more than half
full and sealed to prevent the loss of volatiléglow this container with the soil sample to stand
for a minimum of 10 - 15 min. at a minimum temparatof 70 F. Insert a calibrated field
screening instrument probe into the container, d@areful not to lose volatiles. Record the
highest field screening reading. Typically, thghdwst field screening reading must be submitted
for laboratory analysis. Sampling requirementy waith the investigation being performed.

For the other half of the sample, immediately pladeto a laboratory-supplied glass jar (with a
Teflon-lined lid); preserve on ice to a temperatofe39°F (4°C). Submit completely filled
sample containers for laboratory analysis. Ifdfistreening is not performed, submit all samples
for laboratory analysis.

A.6 Monitoring Well Sampling

Well Development and Maintenance

To ensure that representative ground water sangiescollected, monitoring wells must be

properly developed. Well development improves higdraulic interface with subsurface strata
and removes particulates produced during the wethllation. Upon completion, develop the
wells by using clean disposable bailers and deglicapolypropylene rope, a properly

decontaminated centrifugal or submersible pummtler suitable equipment. For development
with a pump, initially use a bailer to remove acaleted sediments.

Development and purged fluids generated from thié sheuld be containerized in United States
Department of Transportation (DOT)-approved 17-HL@fE 55-gallon drums and disposed of
according to Federal, state, and local regulations.

Monitoring wells must be periodically redevelopedensure that representative samples can be
collected. Maintenance should include inspectimineydraulic performance, and a comparison
to baseline data. If hydraulic performance is distied, redevelop the well Perform frequent
(monthly or quarterly) sampling or implement a wekintenance program to ensure appropriate
well monitoring and sample integrity.

Ground Water Sampling from Monitoring Wells

Prior to sampling activities, perform appropriateasurements (i.e., static water level, total well
depth, detection of free product or gases). DemhAsurements must be accurate to within 0.01
ft. Additionally, survey all wells using a survesference point (i.e., benchmark).

Characterize and record the presence and thickiiessy free product. (See Section 3.6.3, Free
Product Removal and Reporting.) Measure free miothickness using an oil/water interface

probe. If free product is not detected, collecgraund water sample and submit it to the
laboratory for analysis.

Monitoring wells must be properly developed prior gurging and sampling to ensure that

representative ground water samples are collectdgde a clean hand bailer or other suitable
equipment to purge the monitoring well of a minimoafthree times its calculated volume of
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water. Allow the well to recover to near statict@ralevels prior to collecting the sample, but
sample as soon as possible. To avoid cross camtion of monitoring wells, use dedicated or
disposable bailers.

Peristaltic and bladder pumps (for low-flow samg)irare generally acknowledged as good
ground water sampling devices, but the need foowvaep source or compressed air limits their

use. Typically, bottom-draining bailers are useddampling ground water. Bailers should be

lowered and raised slowly (not dropped) into thdl weeminimize disturbance and aeration of the

ground water. Submerge bailers into the water @slyfar as necessary to collect the sample
volume and minimize aeration. Place the sample the appropriate laboratory supplied

container and place in a cooler with ice.

Properly identify each sample with the appropriatation before submitting to the laboratory.
At a minimum, field logging should include the idiécation and location of the samples; the
number and quantity of well purging volumes; théedand time of sampling; and the results of
pH, temperature and conductivity field measurements

Collect a ground water sample from each monitowed. Analyze the samples for COCs using
one or more standard laboratory analytical meth{@se Table 3.1 - Selected Chemical(s) of
Concern in Section 3.7.1, Source Investigation.)

A.7 Sample Quality Assurance/ Quality Control

BUSTR requires that all samples be analyzed bycanedited laboratory for the results to be
considered valid. Laboratory accreditation canidsied by Ohio Environmental Protection
Agency — Division of Drinking and Ground water, @hEnvironmental Protection Agency —
Voluntary Action Program, National Environmental blomatory Accreditation Program,

American Association of Laboratory Accreditation another state environmental protection
agency program approved by the State Fire Marshélsamples are not analyzed by an
accredited laboratory, the data will not be consdevalid by BUSTR and will need to be re-
sampled and sent to an accredited laboratory.

Soil sample results are required to be reported dry-weight basis by the laboratory.

Data Quality Objectives

Quality assurance (QA) and quality control (QC)gaaures help to minimize sources of errors
and the potential for cross-contaminating samples teelp to maximize the quality of the data
collected. Establish data quality objectives thidt be consistent with the intended use of the
data (e.g., low detection limits to demonstrate tmgeaction levels or higher detection limits for
screening samples). Data quality objectives shoul

* Define the most appropriate types of samples tecp!

* Determine the most appropriate conditions to sample

* Define the quality and quantity of required sampésxl

* Define the quality and quantity of samples needeslipport the sampling strategy.
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Sample QA/QC

Blanks

Use field and trip blanks as controls for detectfigd-introduced contamination of water

samples or contamination occurring during transiot from the sampling site. In situations

where laboratory analytical data is suspect ornsistent, use control samples (i.e., blanks) to
validate/document the appropriate sampling andgpvasion methods.

Trip Blanks

Prepare trip blanks as samples of organic-freerwvateich must be prepared at the same location
and time as the sample bottles. Keep trip blankis the sample bottles while in transit to the

site, during sampling, and during the return tdghe laboratory. Upon return to the laboratory,

trip blanks will be analyzed as if they were a tagsample. If these samples are accidentally
opened, this must be recorded on the chain-of-dygtorm.

Field Blanks

Prepare field blanks by filling sample containeithvdeionized water at the site and preserving
them with an appropriate reagent(s). Upon retarnhé laboratory, field blanks are analyzed as if
they were a regular sample. If these samples adentally opened, this must be recorded on
the chain-of-custody form.

Equipment Blanks

Prepare equipment blanks by pouring deionized water or through the decontaminated sample
collection device and collecting this water in anpée container. Upon return to the laboratory,
equipment blanks will be analyzed as if they wereegular sample. If these samples are
accidentally opened, this must be recorded onhhaeeof-custody form.

Sample Preservation

Proper soil and water sample preservation is ingobrfor maintaining sample integrity and
analytical data validity. Seal samples in glass fhat are tightly capped with Teflon-lined lids.
Properly label and identify all sample containe@nce in containers, immediately place samples
for laboratory analysis on ice, in a refrigeratmr,n cooler maintained to a temperature of 39°F
(4°C) for transport. Please contact the laboraforyinformation on the appropriate container
sizes and preservation methods for the desiredyseml Improper sample handling, such as
excessive holding times, might alter the analytieallts and invalidate the data. Holding times
vary according to the constituent being analyzed.

Chain-of-Custody

A chain-of-custody record tracks the transfer ostody for a sample from the time of its
collection to its delivery to the laboratory. Fidut a chain-of-custody form immediately after
collecting the samples. The person who is colegctrelinquishing, and receiving the samples
must sign a chain-of-custody form each time thepdasnchange hands. Most laboratories can
provide a copy of a standard chain-of-custody forAppropriate forms should include sample
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identification; sample type; date and time colldctanalysis requested for each sample;
preservation; and, in the case of soil sampleghdapd location.

A.8 Decontamination Procedures

The main purposes of decontamination are to enthak valid, representative samples are
collected and to prevent cross-contamination angamgple locations. The lack of effective and
standardized procedures typically results in @aitgcrutiny of the generated data.

At a minimum, steam-clean or wash all sampling popgnt (e.g., drill augers and rods, split
spoons, bailers) in an area specifically set asiddecontaminating equipment (i.e., decon pad).
Clean the sampling equipment before beginning topsa and between collecting each sample.
Scrub soil sampling equipment with non-phosphat@aps and water, and rinse with
distilled/deionized water. Collect/contain all datamination fluids (rinseates) properly and
transfer to labeled 55 gal. DOT-approved 17-H orElsteel drums. Characterize all
contaminated soil and rinseates, and dispose of {a8 necessary) according to Federal, state,
and local regulations.

A.9 Geotechnical Sampling

Soil Sampling for Vadose Zone Geotechnical Analysis

Site-specific soil characteristics may be necesshrgng a Tier 2 or 3 Evaluations. |If
geotechnical analysis is necessary, select oneooe Boil boring locations (as appropriate) and
collect a sample from each representative zonetifaghin each boring. Analyze samples to
determine the following parameters shown in Tahfe &eotechnical Parameters, below.

Table A.1 — Geotechnical Parameters

PARAMETER TYPICAL TEST METHODS
Atterberg limits ASTM D4318
Unified Soil Classification System (USCS) | ASTM D2487; ASTM C136 Sieve Analysis;
classification ASTM D422;
Dry bulk density Army Corps of Engineers EM-1110-206
Grain size analysis ASTM D422; ASTM C136 Sieve As
Specific gravity ASTM D854
Moisture content ASTM D2216
Total porosity Army Corps of Engineers EM-1110-B69
Volumetric air content Army Corps of Engineers EI1D-2-1906
Volumetric water content Army Corps of Engineers-#M.0-2-1906
Vertical hydraulic conductivity ASTM D5084; ASTMD24
Total organic carbon (a.k.a. fraction of organidValkley-Black Method; ASTM D2974 (Total
carbon [FOC]) Organic Matter must be converted to FOC)

Soil samples for geotechnical analysis may be obthiby using split-spoon samplers, Shelby
Tubes, California Samplers, or direct push samypbed. However, analyses for many of these
parameters require the collection of undisturbetiusing a thin-walled sampling device (e.g.,
Shelby Tube) according to ASTM D1587-andard Practice for Thin Walled Tube Sampling
of Soils for Geotechnical Purposesd the preservation and transport of samplesrdiocpto
ASTM D4220-00:Standard Practice for Preserving and Transportirag Samples
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Soil samples must also be classified according3€8 or ASTM D2488-93Standard Practice
for Description and Identification of Soils (Vistdianual Procedures) In some cases, samples
must be analyzed in a laboratory via ASTM D2487-8tandard Practice for Classification of
Soils for Engineering Purposedzor example, ASTM D2487-00 must be used whertiatpto
use a soil type other than sand/gravel in closgsessments or when providing site-specific
geotechnical data for Tier 2 pathway evaluationSoil boring logs and monitoring well
construction diagrams should include, at minimune, information listed in Appendix B, Data
Presentation.

A.10 Yield Determination and Adjustments
Yield Determination for Ground Water Classification

To determine if a saturated zone meets the definitif ground water, the site’s ground water
yield andin situ hydraulic conductivity of the saturated zone mhuestevaluated. If the saturated
zone is capable of yielding at least 1.5 gal./8repand has am situ hydraulic conductivity
greater than 5.0 x 10cm/sec., then the saturated zone is ground waiemever, if the initial
field study for one of the criteria fails to meéetdefinition of ground water, then additional
evaluation is not required.

If a saturated zone less than 5 ft. thick is entene and is determined to yield less than 1.5
gal./8 hr., then BUSTR may require a ground wagteanination of the lower saturated zone.

Yield Determination for Drinking Water Classificati on

If the UST site is not in a Drinking Water Soura®tection Area (DWSPA), sensitive area, does
not have a drinking water source within the surdhng area, or does not have a surface water
body within 300 ft., yield determination may be dise classify ground water as drinking or non-
drinking water.

To determine if ground water is a drinking wateurse, pumping tests may be performed to
determine whether a yield of more than 3 gal./miém be sustained. However, the minimum
pumping rate might need to be adjusted to accamms$dasonal fluctuations, well diameter, and
partial penetration of the saturated zone. (Semmeles of such adjustments in the Yield
Adjustments Section below.)

Yield Determination

Monitoring wells must be extended to the bottonthaf saturated zone or to at least 5 ft. into the
saturated zone, whichever is less. Screen momgtavells to make sure they can accommodate
seasonal fluctuations in the ground water tableaweler, monitoring wells installed only 5 ft.
into a saturated zone might not provide suitablgeolation points, unless the appropriate yield
adjustments are made to the minimum rate of 3ngial.(See Yield Adjustments).

Conduct yield tests in properly located and insthllvells. For wells used as observation points,
the well depth, length and slot size of the screa, the distribution of the filter pack must be
known. The materials comprising the screenedvatenust be characterized (i.e., thickness and
grain size).
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Before conducting the field pump test, calculaty appropriate adjustments to the minimum

pump rate. Determine the actual yield after trnddown stabilizes at the calculated (adjusted)
pump rate. To satisfy the yield requirements faugd water, the calculated pump rate must be
maintained for 15 min. Regardless of what thedymétermination shows, all appropriate test
data, including the actual pump rate, must be stibdfor review.

If any monitoring wells installed during the Tievaduation exceed the minimum pump rate for
the yield determination, other monitoring wells dot need to be tested. All wastewater
generated during the yield determination must beradierized and disposed of in accordance
with state and federal regulations.

Yield Adjustments

Review the following factors to determine the api@te minimum yield rate for the evaluation.
Make potential adjustments as follows:

* If the yield determination is performed during higlater level (March through May, per
Ohio EPA Voluntary Action Program [VAP]), then ndjastment is needed. However, if the
determination is made during the low water levaln@ through February), then an
adjustment will be necessary. The recommendeduliafailtiplier (for the 3 gal./min. rate)
will be 0.65, which reduces the minimum pump rate1t95 gal./min. This seasonal
adjustment must also be made for the ground waarmhination (i.e., 1.5 gal./8 hours), as
appropriate;

* 4-in. wells are preferred, however, if 2-in. diaaretvells have been installed then a 0.85
adjustment factor must be used. Therefore, thénmim pump rate would be reduced to 2.6
gal./min; and/or

» If awell is installed only 5 ft. into a saturatedne for the yield determination, then make an
adjustment to the yield target rate on a site-$jgdoasis. Use the Waltdfa Butler equation
(Walton, W. C.," Selected Analytical Methods for Well and Aquiferdhvation”, Illinois
State Water Survefulletin No. 49,1962) to determine a multiplier by dividing the dgim of
the saturated zone screen by the thickness of dqodea If the thickness can not be
determined, then use a default thickness of 25Thierefore, if 5 ft. of a saturated zone is
screened and the 25 ft. default thickness is usedmultiplier would be 0.2. That would
reduce the minimum pump rate from 3 gal./min. ® gal./min. Although various equations
can be used to make this adjustment, apply the dWait Butler equation as the default
equation.

Note that one or more of these adjustments mighagmeopriate. Ensure that all the wells are

evaluated and compared to the appropriately adjusie. Contact BUSTR when using site-
specific criteria or equations other than the deéfau

A.11 Boring/Well Abandonment

Borehole Abandonment/Well Decommissioning
To prevent the potential downward migration of aoef contaminants, properly abandon

boreholes not completed as wells and wells on selas#tes that have received no further action
status.
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Borehole Abandonment

Borehole abandonment should consist of groutingbitrehole. The basic equipment for most
abandonment procedures is the same as for tremigigy of a monitoring well. Use a grout

mixer or other method of mixing the grout and aifes displacement pump to deliver the

mixture with positive pressure to the bottom of tieeehole.

There are several alternative methods for boredimdemdonment:

* Place bentonite pellets through a conductor pifwater-filled, uncased boreholes;

* Use direct gravity placement in boreholes thatfae of water and in deeper boreholes that
have sufficient open diameter to prevent bridgarg

* With special precautions, bentonite pellets/chifs/he used to abandon deep water-filled
boreholes that have sufficient open diameter tavge bridging. Removing all the fines
should prevent the development of drilling mud tingpedes proper settling of the bentonite
chunks.

To be effective, a sealing material should not tredth any contaminants, should form a tight
seal with the borehole wall, should be resistantcitacking/shrinking, and should have an
effective hydraulic conductivity less than the watmaterials. Two principal grouting materials,
neat cement and bentonite, best meet the needbdodonment.

Well Decommissioning

Measure the well's depth before it is sealed amdre static water levels. This is completed to
ensure that no obstructions might interfere wifeafve sealing.

To properly seal a well:

* Remove (pull or over-drill) or drill through the Weasing with hollow stem augers); and
* Cut off casing 2 ft. below grade and grout in place

Note that removal is the preferred method for \ablkndonment.

Use bentonite, neat cement, or a bentonite/cemixttima as the primary sealing material. Use a
single, continuous operation to place such matepalard from the bottom of the well to within
2 ft. of the surface. Backfill the remaining 2 df. annular space with materials that match the
existing surface conditions (i.e., soil, asphaharete).

The Ohio Revised Code requires that an abandonmpatt be filed with the ODNR Division of

Water. Contact ODNR for the appropriate form (e/gater Well Sealing Report). BUSTR must
be contacted prior to abandoning and/or decomnmibgjo wells at sites still undergoing
corrective action.
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B.1 Site Figures
This suggested list of figures may be includecejports, as applicable:

e Topographic Map;

* Closure Sample Locations Map;

e Site Map;

* Sample Location Map;

* Potentiometric Surface Map;

* Soil Analytical Data Map;

e Ground Water Analytical Data Map.;
* Soil Boring Logs and Monitoring Well Constructionagrams;
* Cross Section Location Map;

* Cross Section; and/or

* Site and Area Within 300 Feet Map.

Each map should include the following general infation:

* Site name and location (i.e., address, city, county

* North directional arrow;

* Explanation or legend;

e Scale (i.e., 1in. =20 ft.);

* Preparation date; and

* Signature or initials of the person who preparedrttap.

In addition, each map listed below should conthsmfbllowing specific information:
B.2 Topographic Map
* Site location identified on a portion of the USGS in. topographic map.

(See Figure B.1- Topographic Map for an example.)

B.3 Closure Sampling Map

* Sample locations;

* Analytical results for each sample location;

* Property boundaries;

® Street locations;

* Above-ground structures;

* The UST system location including the number of §ST
* Adjacent properties and their use;

* Any known water wells located on the UST site;

* Any known monitoring wells located on the UST site;
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¢ Any utilities uncovered as part of the excavatioocpss; and

® Locations of any other known UST systems or posidhereof known to have been
permanently removed or closed-in-place.

(See Figure B.2, Closure Sample Locations Mapaffoexample.)
B.4 Site Map

* Property boundaries of release site;

* UST system locations (i.e., tanks, piping, dispes)sand former UST system locations;
* The location of the suspected release source;

* Site structure and surface cover (i.e., buildirgphalt, concrete, grass);

* Nearby buildings, street names, and business ngme(s

* Buried and overhead utility locations on or adjaderthe UST release site;

* The location of other potential release sources) si$ nearby service stations; and

* Exact locations of drinking water wells within 50 éf the UST system.

(See Figure B.3, Site Map, for an example.)
B.5 Sample Location Map

* Property boundaries of release site;

* UST system locations (tanks, piping, dispensers) fanmer UST system locations with
dimensions noted;

* The location of the suspected release source;

* Nearby buildings, street names, and business ngme(s

* Buried and overhead utility locations on or adjdd¢erthe UST release site;

* The location of other potential release sourcesh a1 nearby service stations;

* The limits of any excavations;

* All soil boring, trench, and monitoring well locatis, marked and designated appropriately
(e.g., MW-| or SB-3);

* All soil and water sample collection points witham excavation marked and designated
appropriately; and

* Exact locations of drinking-water wells within 50 éf the UST system.

(See Figure B.4, Sample Location Map, for an exampl

B.6 Potentiometric Surface Map

* Property boundaries of release site;

* UST system locations (i.e., tanks, piping, dispes)send former UST system locations with
dimensions noted;

* The location of the suspected release source;
* Nearby buildings, street names, and business ngme(s
* Buried and overhead utility locations on or adjdd¢erthe UST release site;
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* The location of other potential release sourcesh s nearby service stations;

* The limits of any excavations;

e All soil boring, trench, and monitoring well locatis, marked and designated appropriately
(e.g., MW-| or SB-3);

* All soil and water sample collection points withim excavation marked and designated
appropriately;

* Exact locations of drinking water wells within 30 éf the UST system;

* Ground water flow direction; and

* Data points and potentiometric surface contoussline

(See Figure B.5, Potentiometric Surface Map, foexample.)
B.7 Soil Analytical Data Map

* Property boundaries of release site;

e UST system locations (i.e., tanks, piping, dispes)send former UST system locations with
dimensions noted;

* The location of the suspected release source;

* Nearby buildings, street names, and business ngme(s

* All soil boring, trench, and monitoring well locatis, marked, and designated appropriately
(e.g., MW-I or SB-3);

* Buried and overhead utility locations on or adjdd¢erthe UST release site;

* The location of other potential release sourcesh s nearby service stations;

* The limits of any excavations;

* All soil and water sample collection points witham excavation marked and designated
appropriately;

* Exact locations of drinking water wells within 50 éf the UST system; and

* Soil analytical results in tabular form for eacimgde location.

(See Figure B.6, Soil Analytical Data Map, for aample.)
B.8 Ground Water Analytical Data Map

* Property boundaries of release site;

* UST system locations (i.e., tanks, piping, dispes)send former UST system locations with
dimensions noted;

* The location of the suspected release source;

* Nearby buildings, street names, and business ngme(s

* All soil boring, trench and monitoring well locatis, marked and designated appropriately
(e.g., MW-I or SB-3);

* Buried and overhead utility locations on or adjdd¢erthe UST release site;

* The location of other potential release sourcesh a1 nearby gas stations;

* The limits of any excavations;

* All water sample collection points within an excawa marked and designated appropriately;

* Exact locations of drinking water wells within 50 éf the UST system; and

* Ground water analytical results in tabular formdach sampling point.
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(See Figure B.7, Ground Water Analytical Data Mapan example.)

B.9 Soil Boring Logs and Monitoring Well Constructi on Diagrams

Use detailed diagrams to show soil boring logsraonditoring well construction. Soil boring and
monitoring well logs should include the followingformation, as appropriate:

» Boring/well identification number;

e Sijte name and address;

» Latitude and longitude (e.g., global positioningteyn - GPS);

» Drilling and well installation dates, including éatstarted and completed,

* Name of person logging the boring/well;

* Name of drilling company;

* Type and size of drilling/sampling equipment (i425 in. ID hollow-stem augers (HSA), 24
in. split spoons);

» Type and size of well construction material (izip. ID Schedule 40 PVC casing and 0.010
slot PVC screen);

* Type of grout used to backfill the boring/well ahursj

» Detailed description of the soil sample for eadierival, including soil type, color, moisture
content, presence of fracturing, and any otherirpart observations and comments (i.e.,
staining, odors);

* Detailed description of bedrock samples collected)uding rock type, color, bedding
thickness, approximate dip angle and fracturing, istnoe content, extent of
weathering/competency, and any other pertinentrgens or comments;

» Standard penetration test (i.e., blow count) data&éach sampling interval;

» Sample recovery from each sampling interval,

* Results of field screening for each sample;

* Depth that ground water was encountered duringrayjl

» Static water depth after the well has been devel@ipeluding date(s) of measurement);

* Ground surface elevation at the wellhead, and teeagon at the top of the well casing,
measured from a marked point on the north sidé@fwell. All monitoring well elevation
measurements should be surveyed to within 0.01Gtound surface elevations should be
surveyed to within 0.1 ft;

» Graphical representation of well construction dstai

» Graphical representation of soil/rock types as entared;

» Identification of soil sample(s) submitted for lahry analysis;

* Notable occurrences during drilling (i.e., the prese of heaving sand in the augers, difficult
drilling conditions); and

* Any information associated with geotechnical sbé&m@cterization.

(See Figure B.8, Soil Boring Log and Monitoring Webnstruction Diagram, for an example.)
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B.10 Cross Sections

The term, “cross section”, refers not only to cresstions constructed from boring logs and other
information, but also to drawings of trench or tamality walls.

Cross sections should include the following infofimma

e Sijte name and address;

* Cross section name (i.e., A-A’);

* An explanation of any symbols used (i.e., legend);

» Graphical representation of soil/bedrock encoudtere

* The location of any samples collected;

» Field screen readings corresponding to sampleviaiter

* Underground utilities;

» Static and encountered ground water elevations; and
* Horizontal and vertical scales.

(See Figure B.9, Cross Section Location Map andrEi@.10, Cross Section, for examples.)
B.11 Site and Area Within 300 Feet Map

* Property boundaries of the release site;

* The location of the suspected release source;

* Nearby buildings, street names, and business ngme(s

* Buried and overhead utility locations on or adjdd¢erthe UST release site;

* The location of other potential release sourcesh a1 nearby service stations;
* Locations of drinking-water wells within 300 ft. tife UST system;

* Depiction of the current and reasonably anticipalaod-use of the UST site and all
properties within 300 ft. of the property boundérg., historical and current land-use of the
UST site and adjacent properties, historical armdeoti zoning or planning designation for the
UST site and adjacent properties);

* Roadways within 300 ft. of the property boundangluding centerlines;

* Total area calculations including all propertieghivi 300 ft. of the property boundary,
including percentages; and

» Lakes, streams, rivers and surface water bodigsns00 ft.

(See Figure B.11- Site and Area within 300 Feet Mapan example.)
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BORING LOG/ WELL

CONSTRUCTION DIAGRAM

SAMPLE INFORMATION
_ Description g £ é = | E Comments
= 8 5 a &) _a 4 B~
= = — z = ) =) -3
& £ el 3 58 53 23] as
Q 2 [=} = E3E 2o = | | &7
Ground Surface 98.5 flush mount
3 98.1 E set in
ASPHALT E concrete
= 0-1'
bentonite
SAND (SM) chips 2-4 ft sample
black, damp, loose, strong gas odor 1-3.5' 5645 % 3430 submitted to lab
2" PVC 1
becomes moist, green-gray at 3.5 ft riser pi 4-6 ft sample
& gy pipe 4 submitted top lab
13333 | Y 5645
- #4 coarse /
3 silica sand a
6-; 3.5-0-1¢' [
74 = - swrycray ©n 2,4.6,11 % 1833
s Sl light gray w/ black staining, moist, medium
8] - stiff, interbeds of thin (<1") sand lenses /
- 7.7b tting, littl 2"IDPVC | 2866 270
o3 - S’avel ecomes gray w/ orange motting, little 2010 alot /]
30— well screen /
10~ — @ 8.9 becomes very stiff, damp, trace fine
Ju SV fine gravel
3 4,79,12 43.9
L
SAND AND GRAVEL (GO)
Gray, wet, coarse, some fines, dense Y
6.10.7,15 ; 0.0
SILTY CLAY (CL) <]
Gray, slightly moist, medium stiff, trace /]
gravel, becomes very stiff, damp, trace fine 6.12.22.20 / 0.0
] 82.5 “
16—
1%
18-
1o-f
20-F
Comments:
Drilling Company: Drilling Co. Consulting, Inc. Hole Size: 8.25" OD
Drilling Method: 4.25-inch HSA :n"el‘;‘:jn Ohio 42286 Casing Elevation: 98.47
Yy »
Drilling Date: 1-01-01 Phone No. (555)555-5555 Water Elevation: 90.65
SOIL BORING/WELL #:

v Depth Water Uncontoured
v Static Water Level

Figure 8

Client: ABC Service Station
Location: Main Street, Anytown, Ohio
Project: Tier 1 Evaluation

Project Number: 01-01-000000

Logged By:

Reviewed By:

Figure B.8- Soil Boring Log and Monitoring Well Con
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B.12 Tables

Use tables whenever possible to efficiently dis@aglytical data. Include notes or comments
below the table. Present data as an actual caatientor as less than the reporting limit, such as
less than .005 ppm (parts per millio)o not use notations such as below detection limit
(BDL), below guantitation limit (BQL), and not detectable (ND). See Tables B.1 and B.2 for
examples.

Tables should include the following information:

e Sijte name and address;

* Media sampled;

» Date of sampling;

» Sample identification (i.e., MW-3, SB-I);

» Sample depth;

* Actual concentration of contaminants in ppm (ppesmillion); and
* Field screening measurement, if applicable.

B.13 Laboratory Analytical Reports

Submit copies of actual laboratory analytical reswith each report. Table B.3 - Laboratory
Analytical Report, shows an example of an appropii@boratory analytical report.

Laboratory analytical reports should include thiéofeing:

e Sijte name and address;

* Name, address, and phone number of the laboratory;
¢ Client name;

* Sample matrix (i.e., soil, water, air);

» Sample identification;

» Date of sample collection;

» Date of sample receipt by laboratory;

» Date of sample analysis;

* Analytical method used to analyze sample;

* Analyte (e.g., benzene, toluene);

* Concentration and units of analyte(s) present;
e Quantitation limit and units; and

* Name of analyst.
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Table B.1- Field Screening Results
ABC Service Station
900 Main Street

Anytown, Ohio
Sample | Sampling | SB-1 | SB-2 | SB-3
Interval Date (ppm) | (ppm) | (ppm)
0-2' 3-10-05 0.0 0.0 0.0
2-4 3-10-05 75.0 87.0 99.0
4-6’' 3-10-05 32.0 35.0 53.0
6-8’ 3-10-05 43.0 12.0 18.0
8-10’ 3-10-05 22.0 31.0 33.0
10-12’ 3-10-05 55.0 67.0 78.0
Bold= Submitted for laboratory analysis.
Table B.2- Soil Analytical Results
ABC Service Station
900 Main Street
Anytown, Ohio
Sample Depth | Sampling | Benzene | Toluene | Ethylbenzene| Xylenes| MTBE
(ft) Date mg/kg mg/kg mg/kg mg/kg mg/kg
SB-1 2-4 4-10-01 0.006 0.035 0.254 0.476 0.062
SB-1 10-12 4-10-01 0.054 0.037 0.027 0.092 0.354
SB-2 2-4 4-10-01 0.140 0.365 0.276 0.486 0.197
SB-2 10-12 4-10-01 0.356 0.476 0.957 0.746| 1.376
SB-3 2-4 4-10-01 0.046 0.736 0.366 0.354 0.286
SB-3 10-12 4-10-01 0.098 0.228 0.336 1.900 0.098
Soil to Drinking Water 0.252 105 83 825 0.788
Leaching
Soil Direct Contact 9.8 590 1,500 660 5,300
Soil to Indoor Air 1.15 70.8 233 18 1,370
Soil to Outdoor Air 51 3,130 10,300 793 60,500
Delineation Level 1.04 61.3 199 15.7 1,240

Bold= Above action levels
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Table B.3- Laboratory Analytical Report

Water and Soil Labs, Inc.
12345 Elm St., Anytown, OH 12345, (123) 456-7890

Client Name: ABC Service Station
Address: 900 Main Street
Anytown, OH

Client Sample Identification: SGC-019248B
Sample Matrix: Soil

Date Sample Collected: 10-March-05

Date Sample Received: 11-March-05

Date Sample Analyzed: 12-March-05
PurgesaBromatics

AnalydidResults

Lab No. 90979A Laboratory Certification OEPA VAP284
Sample ID# SB-1 (10-12")

Concentration  Quantitation

Analyte (ma/kq) Limit (mag/kg)
Benzene 05 <0.002
Toluene 0.037 <0.002
Ethylbenzene .04y <0.002
Total Xylenes 0.092 <0.002
MTBE 364 <0.002
Surrogate- a,a,a-Trifluorotoluene 95%

Analytical method: SW 846 Method 8021, reportechairy-weight basis

Analyst: Jane Doe
Verified: 12-March-05
Date Reported: 12-March-05
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Appendix C: Use Restrictions

Table of Contents Page
C.1 Introduction C-1
C.2 Covenant C-2
Acronyms

BUSTR Bureau of Underground Storage Taegukations
Ohio EPA  Ohio Environmental Protection Agency

O/O Owner/Operator

ORC Ohio Revised Code

C.1 Introduction

An Environmental Covenant is a legal device thafings restrictions on uses of a property and
requirements for the use, operation, and maintenah@ngineering controls and is used in connection
with risk-based cleanups to control the potentisks presented by that residual contamination. The
restrictions and engineering controls in the Enwvinental Covenant are used to prevent exposure of
contaminants to people by limiting pathways of thataminantsuch as the use of ground water on site
as drinking water or the exposure to vapors in setment of a residential structure, etc. Environalent
Covenants should be submitted during the Tier Ausgi@n process.

Environmental Covenants are created by a writtehstgned agreement in which the parties (known as
“holders”) demonstrate their intent to bind theraesl and the future successors of the land to the
conditions or restrictions of land-use in the Eammental Covenant. An Environmental Covenant is
created and defined by statute in Ohio Revised QO&C) § 5301.80 through § 5301.92.

An Environmental Covenant is not always necessadyisinot always approved. It is used by BUSTR in
situations where a property cannot meet the typieqlirements under the BUSTR Corrective Action
(CA) Rule to be automatically classified as a iet#d use property (i.e. non-residential, non-dngk
uses.). Typically, these are situations whereptioperty is just outside of the parameters defmion-
residential or non-drinking water site classifioa according to the BUSTR CA Rule or where
engineering controls such as vapor barriers arg. uggn Environmental Covenant may be an apprapriat
device to use at a particular site to impose legatdations of non-residential use or ground waise.

The following are a few examples of when an Envinental Covenant may be implemented:

» If the owner/operator (O/O) cannot meet the 75%-mmidential land use scenario in accordance
with Section 3.11.2, Land Use Determinatidtion-Residential Land Uséhe O/O may use an
Environmental Covenant to eliminate the residemglosure scenarios;

* If the O/O cannot eliminate a soil to indoor aiirpaf exposure, the O/O may use an Environmental
Covenant to eliminate the point of exposure by en¢éng the installation of a basement on the
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property; or
« If the O/O is utilizing an engineering or institutial control, then an Environmental Covenant isgo
recorded to ensure the maintenance of the engimgeriinstitutional control.

BUSTR requires an Environmental Covenant to be uisstdéad of a Deed Restriction. However, this
does not invalidate Deed Restrictions that wergipusly used.

Below is an example of an Environmental Covenamiptate, as used by BUSTR. BUSTR recommends
the use of an attorney experienced in Ohio propkenty and/or environmental law for drafting and
implementing an Environmental Covenant under th&BR rules.

Use of the language below does not guarantee thedperty complies with BUSTR rules or applicable
standards. You may want to discuss with the BUSId®rdinator which activity and use limitations

(land use, ground water use) are needed for theifgpsite prior to submitting an Environmental

Covenant. Once the proposed Environmental Covdaaastbmitted to the BUSTR site coordinator and
reviewed, BUSTR will advise as to its acceptabitityd return the signed agreement for proper reegrdi

with the Recorder’s Office in the county the prdpes located.

C.2 Covenant

TEMPLATE USAGE

The following template contains the basic requireteeneeded in order for BUSTR to approve the
Environmental Covenant. It is strongly encouragedliscuss any substantive changes made to the
template language with the agency’s legal counsééchnical revisions with the BUSTR Coordinator
prior to submission. Substantive changes madéadEnvironmental Covenant template may result in
denial.

Please note thetalicized segments the template. These italicized segments are either instructfons
the preparer to follow or sections that need medifo reflect site specific data. Please alteenrove, if
appropriate, ALL of the italicized portions befa@bmitting the final draft

TEMPLATE

(Note: Per ORC § 317.114, the first page is reqiit@ have a 3 inch top margin and subsequent pagkave a
1% inch top margin)

To be recorded with Deed Records in accordance witbRC § 317.08
Format of document to conform to requirements of ORC § 317.114

Environmental Covenant

This Environmental Covenant is entered into by(insert name(s))  (“Owner”) [list all owners of the
property], the State Fire Marshal of Ohi@dd other “Holders™*, if any] pursuant to Ohio Revised
Code (*ORC”) § 5301.80 to 5301.92 for the purposeubjecting the Property to the activity and use
limitations set forth herein.

(** Note: Additional parties, without an interest ietproperty, may be added to the covenant andowill
considered an additional “Holder” to the covenantThis is useful especially in cases where the
responsible party is not the property owner or fEatwish to include a lessee of the property antlier
operator of the underground storage tanks.)
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Preparer, insert site-appropriate background infation for the following:

1. Site Description: Identify the “site” or “facility.” (At a minimun, include the name and facility
number)

2. Environmental Project Description: Describe the “environmental response projectliieh is ‘the
work performed for environmental assessment anefoediation of the property (corrective actions)
conducted pursuant to Ohio Revised Code 3737.88@Rd.882. (Questions on this requirement, see
ORC 8§ 5301.80(E)(1)(e))

3. Nature of Contamination: Describe the nature of the contamination on wderlying the property
and its remedy, including the contaminants of camcéhe pathways of exposure, limits on exposure,
and the location and extent of the contaminatidre @escription should not be simply a recitation as
to the various reports received. (Questions os taguirement, see ORC § 5301.82(B)(2))

4. Administrative Records:

For this section, please use the following langriag

All administrative records regarding the petrolergiease and corrective action process, pursuant to
Chapter 3737 of the Ohio Revised Code, that ocduatethe Property that is the subject of this
Environmental Covenant may be obtained throughtdiprecords request by requesting information
on [type in name of facility and BUSTR release nuiber

Bureau of Underground Storage Tank Regulations
Division of State Fire Marshal

Attention: Public Information Clerk

8895 East Main Street

Reynoldsburg, OH 43068

NOW THEREFORE, the Owner(s) (List all the owners of the property and add othemwlders,” if
any)and the State Fire Marshal of Ohio agree to the ftdwing:

1. Environmental Covenant. This instrument is avirenmental covenant developed and executed
pursuant to ORC 88 5301.80 to 5301.92.

2. Description of Property. This Environmental Cowuwaneconcerns[choose either: an
approximately acre tract of real prope@®R real property, Parcel Number(s) owned
by , located at , ,_in County,

Ohio, and more particularly described in Exhibit"*Attached hereto and hereby incorporated by
reference herein (“Property”).

(Note: For purposes of this Environmental Covendm, Subject Property shall be further defined in
Exhibit “A”, which shall contain a sufficient legalescription of Subject Property i.e. in metes and
bounds. Exhibit “A” must be attached with the Emvimental Covenant draft in order for it to be
approved. BUSTR recommends attaching the mostirdeed for the property as Exhibit “A” in order to
expedite review by BUSTR of ownership, legal dpsori, etc.)

3. Owner(s). IGsert Nameg ("*Owner”) Choose either'who resides” OR “which is
located”) at _ Addresy , City), (Statg is the owner of the Property.
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4, Holder(s). The State Fire Marshal of Ohio; @ener(s), whose address(eis)dre listed above;
[if there are additional holders, then list each Hef's name and addrelsare the (“Holders”) of this
Environmental Covenant.

5. Activity and Use Restrictions. As part of tberrective action at the Subject Property and in
consideration for the State Fire Marshal's forbeaeato require unrestricted land use for the Subjec
Property and to issue a no further action statwsndd hereby imposes and agrees to comply with the
following activity and use limitations:

Preparer, insert the limitations appropriate foretProperty. Several limitations may be appropriate
Each type of limitation must be considered on e-sfiecific basis and with the pre-approval of the
BUSTR Coordinator to determine which limitation @@mbination of limitations is suitable for the
particular circumstances of the site or facilityaded on the nature of contamination, the affectedian
and the potential exposures. Limitations genenaiiyst include the ENTIRE parcel or property. Theegyp
of limitations may include the following:

Prohibition Against Extraction of Ground Water. As a portof the remedy under the State Fire
Marshal's Bureau of Underground Storage Tank Regulationd$BR”) program to protect against
exposure to petroleum in ground water located at or undgrtyie Property described herein, no
person shall extract the ground water located at or underly@@operty or any portion thereof for
any purpose, potable or otherwise, except for ground watestigation or remediation.

Land Use Restriction. As a portion of the remedy under tlade Stire Marshal's Bureau of
Underground Storage Tank Regulations ("BUSTR”) progranrdtept against exposure to petroleum
on and underlying the Property described herein, the Propadyany portion thereof is hereby
restricted to Non-Residential Use only, as that term is defin@hio Administrative Code (“OAC”)
1301:7-9-13(C)(17). (effective July 1, 2012). See Ohimiistrative Code (“OAC”) 1301:7-9-
13(C)(26) for the definition of Residential Use (effectiveydy 2012).

Prohibition against Basements. As a portion of the rernedgr the State Fire Marshal's Bureau of
Underground Storage Tank Regulations (“BUSTR”) progranratept against exposure to petroleum
on and underlying the Property described herein, no basemesth@&r permanent subsurface or
underground structure designed for routine human occupanéystanstructed at the property.

6. Running with the Land. This Environmental Ccainshall be binding upon the Owner and all
assigns and successors in interest, including aagsieree, and shall run with the land, pursuammﬁl

§ 5301.85, subject to amendment or terminatioretfosth herein. The term “Transferee,” as usethis
Environmental Covenant, shall mean any future owsfeany interest in the Property or any portion
thereof, including, but not limited to, owners of iaterest in fee simple, mortgagees, easementiyld
and/or lessees.

7. Compliance Enforcement. Compliance with thisviEmmental Covenant may be enforced
pursuant to ORC § 5301.91. Failure to timely erdocompliance with this Environmental Covenant or
the use limitations contained herein by any panglisot bar subsequent enforcement by such pady a
shall not be deemed a waiver of the party’s rigitake action to enforce any non-compliance. Ngtliin
this Environmental Covenant shall restrict the OBtate Fire Marshal from exercising any authority
under applicable law.

8. Rights of Access. Owner(s) hereby grants t¢eSkre Marshal, its agents, contractors, and
employees as well as tliadd in the applicable local units of governmentliding County and City,
Township, or Village], and [must add additional “Miers”, if any], the right of access to the Property for
implementation or enforcement of this Environmer@alvenant. (Questions on this requirement, see
ORC 8§88 5301.82(A)(6) and 5301.91(A))
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9. Notice upon Conveyance. Each instrument hereafinveying any interest in the Property or
any portion of the Property shall contain a notidethe activity and use limitations set forth insth
Environmental Covenant, and provide the recordedtion of this Environmental Covenant. The notice
shall be substantially in the following form:

“THE INTEREST CONVEYED HEREBY IS SUBJECT TO AN ENVORNMENTAL COVENANT, DATED

, 20 , RECORDED IN THE DEED OR OFFICIAL RECORD% THE COUNTY RECORDER ON
, 20___, IN [DOCUMENT or BOOK , PAGE ]. THE ENVIRONMENTAL
COVENANT CONTAINS THE FOLLOWING ACTIVITY AND USE LMITATIONS: ... [insert languagé]

(NOTE: Preparer, unless you elect to, you do not need to reiterditefahe specific activity or use restrictions to
this portion. FUTURE document preparers; howevenstreinsert the activity and use limitations ekaeis they
appear in paragraph 5 of this Environmental Covertarany subsequent conveyances)

Owner, or its assigns or successors in interest Gluding any Transferee who conveys the Property)
shall notify the State Fire Marshal[and any “Holders” other than the Ownenkithin thirty (30) days

after each conveyance of an interest in any portionf the Property. Such notice shall include the
name, address, and telephone number of the Traesféro acquires the Property, a copy of the deed or
other documentation evidencing the conveyance, aasdrvey map that shows the boundaries of the
property being transferred.

10. Compliance Reporting. Owner(s) or any Trarsfeshall submit to the State Fire Marskeakry
five (5) years, written documentation verifying thle activity and use limitations remain in plaoed
are being complied with. The first five (5) yeagripd shall commence from the Effective Date as
defined in this Environmental Covenant. (See Pa@tyd 7)

11. Non-complying Use. If the Property or any pmntiof the Property is put to a use that does not
comply with this Environmental Covenant, then the Rurther Action (NFA) status issued for the
Property by the State Fire Marshal, pursuant top@ra3737 of the Ohio Revised Code and the
regulations promulgated thereunder, is void on aftér the date of the commencement of such non-
complying use.

12. Representations and Warranties. Owner(spiigepresents and warrants to the other signatories
hereto that Owner has the power and authority teranto this Environmental Covenant, to grant the
rights and interests herein provided and to cautyatl obligations hereunder; that the Owner hdkgs
simple title which is free, clear and unencumbetiedt the Owner has identified all other partiest thold

any interest (e.g., encumbrance) in the Properyratified such parties of the Owner’s intentioretdger

into this Environmental Covenant; that this Envirental Covenant will not materially violate or
contravene or constitute a material default unagrather agreement, document or instrument to which
Owner is a party or by which Owner may be boundffacted.

13. Amendment or Termination. This Environmentav€uant may be amended or terminated by
consent of all of the following: the Owner or a fiséeree; pther “Holders,” if any] and the State Fire
Marshal® pursuant to ORC § 5301.90 and other applicable [@fe term, “Amendment,” as used in this
Environmental Covenant, shall mean any changelsetdehvironmental Covenant, including the activity
and use limitations set forth herein, or the eletiion of one or more activity and use limitationsen
there is at least one limitation remaining. Themte“Termination,” as used in this Environmental
Covenant, shall mean the elimination of all acyivéind use limitations set forth herein and all othe
obligations under this Environmental Covenant.

This Environmental Covenant may be amended or texted only by a written instrument duly executed
by the Ohio State Fire Marshal and the Owner om3feree[and other “Holders,” if any] of the
Property or portion thereof, as applicable. Witthiinty (30) days of signature by all requisite tjEs on

! SeeORC § 5301.82 (B) (3), which allow for “limitatiorssm amendment or termination.”
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any amendment or termination of this Environme@aVenant, the Owner or Transferee shall file such
instrument for recording with th€lnsert Name of County County Recorder’s Office, and shall provide
a file- and date-stamped copy of the recordedunsnt to State Fire Marshal.

14. Severability. If any provision of this Envimmental Covenant is found to be unenforceable in
any respect, the validity, legality, and enforcébof the remaining provisions shall not in anawbe
affected or impaired.

15. Governing Law. This Environmental Covenardlisbe governed by and interpreted in accordance
with the laws of the State of Ohio.

16. Recordation. Within thirty (30) days after ttate of the final required signature upon this
Environmental Covenant, Owner shall file this Eommental Covenant for recording, in the same
manner as a deed to the Property, with these¢t Name of County County Recorder’s Office.

17. Effective Date. The effective date of this Emwmental Covenant shall be the date upon which
the fully executed Environmental Covenant has breenrded as a deed record for the Property with the
(Insert Name of County County Recorder.

18. Distribution of Environmental Covenant. The @&w shall distribute a file- and date stamped
copy of the recorded Environmental Covenant tateSFire Marshal; the [must send a copy
to the local units of government including Countyl £ity, Township, Village] rmust insert
each person who signed the Environmental Covenanit as other holdefsand rhust insert

all parties holding a recorded interest in the Pesty such as a lessee, étc(Note: Per ORC § 5301.83,
State Fire Marshal or BUSTR may request other pggaoor parties to be sent a cpy

19. Notice. Any document or communication regdiby this Environmental Covenant shall be
submitted to:

Bureau of Underground Storage Tank Regulations SBR")
Division of State Fire Marshal

8895 East Main Street

Reynoldsburg, OH 43068

The Undersigned Owner (or) Representative of then®wf the owner is a corporationfand other
“Holders,” if any] represent] and certifly/ieq that [he/she/they][is/argl authorized to execute this
Environmental Covenant.

IT1S SO AGREED:

[INSERT NAME OF OWNER(S)]

Signature ofifisert name obwner or owner’s representatiye

Print Name and Title Date
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Notary to complete the following portion:

1. FOR SIGNATURE(S) OFA CORPORATION REPRESENTATIVE:

State of

County of

Before me, a notary public, in and for said courdapd state, personally appeared
, a duly authorized representafive , who
acknowledged to me thafhe/she] did execute the foregoing instrument on behalf of

IN TESTIMONY WHEREOF, | have subscribed my name affixed my official seal this
day of , 20

Attix Sezl Here Signature of Notary Public

Commission Expires

2. FOR SIGNATURES OF INDIVIDUALS:

State of

County of

Before me, a notary public, in and for said courdapd state, personally appeared
, the Property Owner, who acknowledgeahe that fie/sh¢ did execute the foregoing
instrument onljis/hell behalf.

IN TESTIMONY WHEREOF, | have subscribed my name affixed my official seal this
day of , 20

Signature of Notary Public
Aftix ezl Here

Commission Expires
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STATE FIRE MARSHAL OF OHIO

Signature of _ (Insert Name) , State Fire Marshal Date

[Preparer, please make sure you have inserted #meenof the current State Fire Marshal or his desgn

of choice (typically the Chief Deputy State Firerbtaal). To obtain the name of the current State Fi

Marshal or his designee, you may visit our webattéttp://www.com.ohio.gov/fire/ or call us at 614-
752-7938. Remove this paragraph from the finahsitted copy.]

SFM Notary to complete the following portion:

State of Ohio

County of Licking

Before me, being a notary public, in and for saadinty and state, did personally observe the
appearance of , the State Fire Blansho acknowledged to me that he did execute
the foregoing instrument on behalf of the Stat®bfo, Department of the State Fire Marshal, Burafau
Underground Storage Tank Regulations (BUSTR).

IN TESTIMONY WHEREOF, | have subscribed my name afftked my official seal this
day of 20,

Aftix Szl Here Signature of Notary Public

Commission Expires

IF APPLICABLE, ADD THE FOLLOWING:

[Insert name of additional Holder(s), if applicable
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Signature ofinsert name of Holdef Date

Print Name and Title

Notary to complete the following portion:

State of
County of

Before me, a notary public, in and for said couantg state, personally appeared a
duly authorized representative of , who acknowledged to me tfia/she]did execute

the foregoing instrument on behalf_of

IN TESTIMONY WHEREOF, | have subscribed my namel aifixed my official seal this
day of_ , 20

Attix Sezl Here Signature of Notary Public

Commission Expires

Document prepared by:

Insert Preparer’s Information

PLEASE INCLUDE EXHIBIT “A” WITH YOUR
ENVIRONMENTAL COVENANT DRAFT SUBMISSION.
The Covenant will NOT be approved
if Exhibit “ A” is missing or inadequate.

ATTACH EXHIBIT(S) AFTER THE SIGNATURE PAGES.
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Appendix D: Sensitive Areas

Table of Contents Page
D.1 Introduction D-1
D.2 Defining Sensitive Areas D-1
Acronyms

BUSTR Bureau of Underground Storage Taegukations
OAC Ohio Administrative Code

Ohio EPA  Ohio Environmental Protection Agency
0/0 owner/operator

ORC Ohio Revised Code

USCA United States Code Annotated

UST underground storage tank

D.1 Introduction

The Bureau of Underground Storage Tank Regulati@wSTR) rules define certain parts of Ohio as
“Sensitive Areas” and establish technical standéwdsinderground storage tanks (USTSs) in thosesarea
Proximity to drinking water sources is the mainagion for designating areas as sensitive.

D.2 Defining Sensitive Areas

Ohio Administrative Code (OAC) rule 1301:7-9-09idef the following as sensitive areas:

Located within 50 ft. of a private water supply @l developed spring not located on the same site

as the UST system;

Located within one of the following and is not leaéhon the same site as the UST system:

o 100 ft. horizontal of a water supply well desigmatyy Ohio Environmental Protection Agency
(Ohio EPA) as a public water supply and which hagtaproduction rate of less than or equal to
10,000 gal./day;

0 200 ft. horizontal of a water supply designateddiyo EPA as a public supply and which has a
net rate of greater than 10,000 gal./day to lems tr equal to 50,000 gal./day;

o 300 ft. horizontal of a water supply designateddhyo; or

0o EPA as a public water supply and which has a regtymtion rate of greater than 50,000 gal./day.

Within a semi-circular arc 1,000 ft. upstream gbublic water supply water intake, where the base

line of the half-circle is perpendicular to theestm at the intake (unless the UST owner or operator

demonstrates that the system is located in a draiaeea downstream of the intakes);

Within 200 ft. of a lake or reservoir with an avgeasurface area of at least 5 acres;

Located within 100 ft. of a man-made undergroundcstire, tunnel or cavity used primarily for

pedestrian traffic or passenger-carrying vehiaes;

Areas associated with an aquifer declared by tliefad government under the Safe Drinking Water

Act (42 United States Code Annotated [USCA] 300&e.);

o Parts of the following counties are affected by fiiovision of the rule: Allen, Auglaize, Butler,
Champaign, Clark, Clermont, Green, Hamilton, Logitercer, Miami, Montgomery, Ottawa
(Catawba Island only), Preble, Putnam, Shelby, Wemt, and Warren; and
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o0 OAC rule 1301:7-9-09(B) defines certain sensitiveaa associated with sole source aquifers in
these counties by reference to township sectiodfasurvey tracts. To determine if an UST is
located within one of these sensitive areas, clieekproperty deed or survey to identify the
township section(s) and/or survey tract(s) where WST is located. Then reference the
appropriate county in OAC rule 1301:7-9-09(B) tee g€ the UST is located in one of the
township section(s) and/or survey tract(s) listeé&@ensitive area. If the number of the township
section(s) and/or survey track(s) for the propentyquestion cannot be located, consult the
Sensitive Area Maps prepared by BUSTR. These map®e purchased at the BUSTR office.
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Appendix E: Forms

Table of Contents Page
Closure-In-Place Form 2012 E-2
Closure Assessment Form 2012 E-8
Closure Assessment Form — Sampling Not Require@ 201 E-19
Soil Classification Form 2012 E-23
Tier 1 Notification Form 2012 E-24
Tier 1 Evaluation Form 2012 E-30
Tier 1 Investigation Form 2012 E-37
Suspected Release — Tightness Test Form 2012 E-47
Immediate Corrective Actions Report Form 2012 E-50
Monthly Free Product Recovery Report Form 2012 E-53
Quarterly Free Product Recovery Report Form 2012 E-55
Interim Response Action Notification Form 2012 E-57
Interim Response Action Form 2012 E-59
Water Well Survey For Investigation of Petroleunidase (Form Letter) E-63
Land Use Survey for Investigation of Petroleum BRsée (Form Letter) E-64
Tier 2 Evaluation Form 2012 E-65
Extension Request Form 2012 E-77
Petroleum Contaminated Soil Form E-78
Laboratory Analysis QA/QC Summary Form E-79

This appendix includes the forms that must be deedhe reporting, notification, and documentation
requirements of OAC 1301:7-9-12, 1301:7-9-13, 13@16, and 1301:7-9-17, and provides the O/O
with the basic guidelines and content required iwithose rules. Please check the BUSTR website for
updated versions of the following forms.
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CLOSURE-IN-PLACE FORM 2012

Complete for closure-in-place, out-of-service, afteér-the-fact closure assessments

REPORT DATE: FACILITY ID#:

|| OWNER/OPERATOR AND FACILITY DATA ||

UST OWNER INFORMATION: FACILITY INFORMATION:
COMPANY: COMPANY:
ADDRESS: ADDRESS:
CITY, STATE: CITY, ZIP:
ZIP: COUNTY:
CONTACT PERSON: LAT/LONG (decimal):
CONTACT PHONE: RELEASE #:
PERMIT #: FIRE DEPARTMENT:
UST OPERATOR INFORMATION: PROPERTY OWNER INFORMATI ON:
COMPANY: COMPANY:
ADDRESS: ADDRESS:
CITY, STATE: CITY, STATE:
ZIP: ZIP:
CONTACT PERSON: CONTACT PERSON:
CONTACT PHONE: CONTACT PHONE:

DATE THE UST WAS LAST USED:
PERSON (COMPANY) THAT LAST USED THE UST:

|| UNDERGROUND STORAGE TANK (UST) SYSTEM DATA ||

DATE
CONST. UST PIPE DISP. DATE
UST# | AGE| CAPACITY | PRODUCT MATERIAL | STATUS ngEE STATUS | STATUS | REMOVED

STATUS: CIP = Closed-in-Place,CIS = Change-in-ServiceCIU = Currently-In-Use, R = Removed,RE = Replaced
00S<90= Out-of-Service < 90 day€)OS>90= Out-of-Service > 90 day©OS>12= Out-of-Service > 12 months



|| CLOSURE CONCLUSIONS ||

Select one of the following:
[l ATier1 Source Investigation is required

] No Further Action is requested

|| SITE ACTIVITIES ||

Indicate which type of closure assessment was ipeeft:
[] Closure-In-Place [] Out-Of-Service [] After-The-Fact

List activities and describe the portion(s) of slystem(s) being evaluated:

|| CLOSURE SAMPLING ||

Soil borings installed during this investigatiordatate installed:

Monitoring wells installed during this investigatiand date installed:

MW . . Installed| Total | Depth | Depthto | Screened
SB/MW | Install Date Diameter Latitude | Longitude With* Depth | to GW | Bedrock | Interval

* HSA/SS= Hollow stem auger / split SpooDBP = Direct push,HA = Hand auger
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FIELD SCREENING

Instrument used:

Methodology:

Calibration procedure:

SB/MW#

Field Field Field Field
Screen | Screen| Screen| Screen
Result Result Result Result

(ppm) | (ppm) | (ppm) | (ppm)

Depth

Field
Screen
Result

(ppm)

Field
Screen
Result

(ppm)

Field
Screen
Result

(ppm)

Field
Screen
Result

(ppm)

Field
Screen
Result

(ppm)

Field
Screen
Result

(ppm)

0-2’

2-4

4-6’'

6-8’

8-10’

10-12

12-14

14-16’

16-18’

18-20’

20-22°

22-24

24-26’

26-28’

28-30°

30-32’

32-34

34-36’

36-38’

38-40°

40-42

42-44’

44-46’

46-48’

48-50’

GW
Depth

NOTE: THE INTERVALS OF SAMPLES SUBMITTED FOR ANALYSISUs® BE INDICATED INBOLD



|| SOIL CLASSIFICATION ||

Select one of the following:

[] SOIL CLASS 1 (USCS soil symbols GW, GP, GM, GWY, SP, SM)

NOTE: Geotechnical laboratory analysis documentatimust be provided if soil class 2 or 3 is selected
[] SOIL CLASS 2 (USCS soil symbols SC, ML, CL, QUH)

[] SOIL CLASS 3 (USCS soil symbols CH, OH, PT)

|| LABORATORY DATA ||

LABORATORY NAME:
ADDRESS:
PHONE #:

ACCREDITATION (List at least one):

Date samples received by lab:
Date samples analyzed by lab:

|| SITE MAXIMUM CONCENTRATIONS ||

SOIL GROUND WATER
Chemical of Concern SB Depth Conc. | Action MW Conc. | Action
mg/kg Level mg/L Level
BENZENE 0.149 0.004
TOLUENE 49.1 1
ETHYLBENZENE 45.5 0.7
TOTAL XYLENES 15.7 10
MTBE 0.470 0.04
BENZO (a) ANTHRACENE 11.0 0.00026
BENZO (a) PYRENE 1.1 0.0002
BENZO (b) FLUORANTHENE 11.0 0.00017
BENZO (k) FLUORANTHENE 110.0 0.0017
CHRYSENE 1,100.¢ @04
DIBENZ (a,h) ANTHRACENE 1.1 0.0002
INDENO (1,2,3-cd) PYRENE 11.0 0.00022
NAPHTHALENE 39.8 0.14
TPH (C6-C12) 1,000.p N/A N/A N/A
TPH (C10-C20) 2,000.p N/A N/A N/A
TPH (C20-C34) 5,000.p N/A N/A N/A
OTHER:
NOTES:

Soil results are to be reported on a dry weightibas
Where concentrations are less than detection limticate the detection limit (e.g. < 0.005)

If action levels are exceeded, conduct a Tier 1 Bmulnvestigation pursuant to OAC 1301:7-9-13(H)



MISCELLANEOUS DATA ||

THE FOLLOWING ITEMS MUST BE ATTACHED:

ADDITIONAL INFORMATION WHICH IS REQUIRED BY OAC 1301:7-9-12 OR ADDITIONAL
INFORMATION WHICH CLARIFIES CLOSURE ACTIVITIES SHAL L BE SUBMITTED AS APPENDICIES
TO THIS REPORT.

TABLES:
TABLE 1
TABLE 2

FIGURES:
FIGURE 1
FIGURE 2
FIGURE 3
FIGURE 4

APPENDIX:

APPENDIX A
APPENDIX B
APPENDIX C
APPENDIX D
APPENDIX E
APPENDIX F
APPENDIX G
APPENDIX H
APPENDIX |

APPENDIX J
APPENDIX K

SOIL CONCENTRATIONS COMPARED TO ACTION LEVES
GROUND WATER CONCENTRATIONS COMPARED TO ACON LEVELS

Topographic Map

Site Map

Site Map with soil sampling locations arhcentrations

Site Map with ground water sampling losasi and concentrations

PERMIT/APPROVAL DOCUMENTATION

SOIL BORING LOGS

MONITORING WELL CONSTRUCTION DIAGRAMS
MONITORING WELL DEVELOPMENT & SAMPLING BRMS
SOIL CLASSIFICATION FORM

LABORATORY ANALYTICAL REPORT
LABORATORY ANALYSIS QA/QC SUMMARY FORM
ACCREDITED LABORATORY DOCUMENTATION
CHAIN OF CUSTODY

PHOTOGRAPHS

FIELD INSPECTION REPORT

FORM PREPARED BY:

NAME:
COMPANY:

STREET ADDRESS:

CITY, STATE, ZIP:
PHONE #:
EMAIL:

This report forrmust be signed by the UST owner/operator. The owneratpr is responsible for ensuring that all
data is accurate, and that the form is legible@dplete.

OWNER / OPERATOR SIGNATURE:
PRINT NAME:

DATE:




CHEMICALS OF CONCERN AND RECOMMENDED LABORATORY MET HODS

Analytical Group 1 - light distillate products -ciading unleaded gasoline, leaded gasoline andiawia
gasoline;

Analytical Group 2 - middle distillate products rcluding diesel, light fuel oils, stoddard solvents
mineral spirits, kerosene, and jet fuels;

Analytical Group 3 - heavy petroleum distillate guats - including, but not limited to, lubricatiraad
hydraulic oils;

Analytical Group 4 - used oll

Analytical Group 5 - unknown petroleum products patroleum products other than those listed in
analytical groups 1, 2, 3 and Additional chemical(s) of concern and analyticaltinoels must be
selected, as appropriate, based on reasonablybleaihformation related to the product storediuding
additives, impurities and degradation produchs.addition, chemical(s) of concern should be gekbc
based on their toxicity, mobility, and persisteieehe environment. The owners and operators shall
consult with the fire marshal for the appropriateemical(s) of concern for products not in analytica
group 1, 2, 3 and 4.

IAnalytical Group Number 1 2 3 4 5 AI\;I]:%tcl)(ézl
Light Middle Heavy Used Oil |Unknowns &
Distillates |Distillates Distillates Others
Chemical
Benzene X X X
. [oluene X X X 8021/8260
Aromatics  |Ethylbenzene X X X
0, m and p-Xylenes X X X
Additives  |Methyl tertiary-butyl ether (MTBE) X X
Benzo(a)anthracene X X X
Benzo(a)pyrene X X X
Benzo(b)fluoranthene X X X
Polynuclear |Benzo(k)fluoranthene X X X 8270/8310
Aromatics Chrysene X X X
Dibenz(a,h)anthracene X X X
Indeno(1,2,3-c,d)pyrene X X X
Naphthalen X X X
Hf/zlr%gg?tt)i?\s \Volatile Organic Hydrocarbons X 8260
TPH (C6 — C12) X X
Total Petroleun]rrpH (C10 — C20) X X 8015
Hydrocarbons *irpH (c20 — C34) X X
\Varies based on UST contents X X *2

*1 TPH analysis is not required for ground watenpkes.

*2 Additional chemical(s) of concern and analytiamethods must be selected, as appropriate, based on
reasonably available information related to thedpmt stored, including additives, impurities angrdelation
products. In addition, chemical(s) of concern should be gekbdbased on their toxicity, mobility, and
persistence in the environment. The owners andatgrs shall consult with the fire marshal for the
appropriate chemical(s) of concern for products not analytical group 1, 2, 3 and 4.
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CLOSURE ASSESSMENT FORM 2012

REPORT DATE: FACILITY ID#:

|| OWNER/OPERATOR AND FACILITY DATA ||

UST OWNER INFORMATION: FACILITY INFORMATION:
COMPANY: COMPANY:
ADDRESS: ADDRESS:
CITY, STATE: CITY, ZIP:
ZIP: COUNTY:
CONTACT PERSON: LAT/LONG (decimal):
CONTACT PHONE: RELEASE #:
PERMIT #: FIRE DEPARTMENT:
UST OPERATOR INFORMATION: PROPERTY OWNER INFORMATI ON:
COMPANY: COMPANY:
ADDRESS: ADDRESS:
CITY, STATE: CITY, STATE:
ZIP: ZIP:
CONTACT PERSON: CONTACT PERSON:
CONTACT PHONE: CONTACT PHONE:

DATE THE UST WAS LAST USED:
PERSON (COMPANY) THAT LAST USED THE UST:

[ SITE HISTORY AND VISUAL SITE EVALUATION ||

|| ACTIVITIES CONDUCTED DURING THIS CLOSURE H
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|| CLOSURE CONCLUSIONS H

Select one of the following:
[ ] ATier1 Source Investigation is required

] No Further Action is requested

|| UNDERGROUND STORAGE TANK (UST) SYSTEM DATA H

DATE
CONST. UST PIPE DISP. DATE
UST# | AGE | CAPACITY | PRODUCT MATERIAL | STATUS ngEE STATUS | STATUS | REMOVED

STATUS: CIP = Closed-in-Place,CIS = Change-in-ServiceCIU = Currently-In-Use,R = Removed,RE = Replaced
00S<90= Out-of-Service < 90 day€)OS>90= Out-of-Service > 90 day©OS>12= Out-of-Service > 12 months

|| SAMPLE DATA H

SAMPLE COLLECTION PROCEDURES

Sample preservation:

Sampling equipment:
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Sampling method:

FIELD SCREENING

Instrument used:

Methodology:

Calibration procedure:

|| GROUND WATER DATA

Answer the following:
Yes N/A

Was water present in excavation?

Was the water evacuated from the cavity?

Was a water sample collected prior to evacuation?

Did the water recharge after evacuation?

ooooo
OoOoooz
oooo

Was a water sample collected after evacuation?

If water was present in the excavation and no samgk collected, explain:
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SOIL DATA

Select one of the following:

[] SOILCLASS 1 (USCS soil symbols GW, GP, GM, @1V, SP, SM)

NOTE: Geotechnical laboratory analysis documentatimust be provided if soil class 2 or 3 is selected
[] SOIL CLASS 2 (USCS soil symbols SC, ML, CL, QUH)

[] SOIL CLASS 3 (USCS soil symbols CH, OH, PT)

FIELD SCREENING DATA FOR CLOSURE SAMPLNG

Dimensions of excavation(s):

Name and affiliation of person collecting samples:

PID/FID
SAMPLE ID | DATE LOCATION DEPTH | READING | >-SMITTED
opm) TO LAB?

OO OOOOOOEOE OO OO OO OO OO OO OO OO O e e e e
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FIELD SCREENING DATA FOR STOCKPILE SAMPLING

STOCKPILE ID
VOLUME (yd®)
PID/FID
SAMPLE ID STOCKPILE ID DATE | DEPTH| READING | SYBMITTED
opm) TO LAB?

OO0O0O0O0O0CO0O00OOCO0C 000000000 OO OO OO OO0 OOOOCOC OO OOOOOOOE0c
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|| SAMPLING DEFERRAL

Was any sampling deferrals part of this closure?  YES [] NO []

If yes, explain and list the release number itoigered under:

|| LABORATORY DATA

Laboratory Name:

Address:

Phone #:

Accreditation (list at least one):

Date samples received by lab:

Date samples analyzed by lab:

|| UST EXCAVATION ANALYTICAL RESULTS

WATER | WATER | ACTION SOIL SOIL SOIL SOIL ACTION
SAMPLE ID: LEVEL LEVEL
CHEMICAL OF CONCERN:
BENZENE 0.005 149
TOLUENE 1 49.1
ETHYLBENZENE 0.7 455
TOTAL XYLENES 10 15.7
MTBE 0.04 0.47(
BENZO (a) ANTHRACENE 0.0002p 11.0
BENZO (a) PYRENE 0.0002 1.1
BENZO (b) FLUORANTHENE 0.00017 11.0
BENZO (k) FLUORANTHENE 0.0017 110.0
CHRYSENE 0.047 1,100.0
DIBENZ (a,h) ANTHRACENE 0.0002 1.1
INDENO (1,2,3-cd) PYRENE 0.00022 11.0
NAPHTHALENE 0.14 39.8
TPH (C6-C12) N/A 1,000.0
TPH (C10-C20) N/A 2,000.0
TPH (C20-C34) N/A 5,000.0
OTHER:

NOTES:

Concentrations are reported in mg/kg for soil ang/lnfor water.

Soil results are to be reported on a dry weightibas

For samples that have concentrations less thanctietelimits, list the detection limit (e.g. < 080

If action levels are exceeded, conduct a Tier 1 Bmulnvestigation pursuant to OAC 1301:7-9-13(H).
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PIPING RUN, REMOTE FILL PIPE, DISPENSER ISLAND ANAL YTICAL RESULTS H

SOIL SOIL SOIL SOIL SOIL SOIL SOIL | ACTION
SAMPLE ID: LEVEL
CHEMICAL OF CONCERN:
BENZENE 0.149
TOLUENE 49.1
ETHYLBENZENE 455
TOTAL XYLENES 15.7
MTBE 0.470
BENZO (a) ANTHRACENE 11.0
BENZO (a) PYRENE 1.1
BENZO (b) FLUORANTHENE 11.0
BENZO (k) FLUORANTHENE 110.0
CHRYSENE 1,100.0
DIBENZ (a,h) ANTHRACENE 1.1
INDENO (1,2,3-cd) PYRENE 11.0
NAPHTHALENE 39.8
TPH (C6-C12) 1,000.0
TPH (C10-C20) 2,000.0
TPH (C20-C34) 5,000.0
OTHER:
NOTES:
Concentrations are reported in mg/kg for soil ang/lnfor water
Soil results are to be reported on a dry weightibas
For samples that have concentrations less thanctietelimits, list the detection limit (e.g. < 08P
If action levels are exceeded, conduct a Tier 1 Bmulnvestigation pursuant to OAC 1301:7-9-13(H)
|| STOCKPILE ANALYTICAL RESULTS H
STOCKPILE SAMPLE ID: ACTION | RE-USE
STOCKPILE ID: LEVEL LEVEL
STOCKPILE DISPOSITION*: (mg/kg) | (mg/kg)
CHEMICAL OF CONCERN:
BENZENE 0.149 005
TOLUENE 49.1 94,
ETHYLBENZENE A5 4,55
TOTAL XYLENES 5T7 15.7
MTBE 0.470 004
BENZO (a) ANTHRACENE 11.0 2.2
BENZO (a) PYRENE 1.1 1.1
BENZO (b) FLUORANTHENE 11.0 5.53
BENZO (k) FLUORANTHENE 110.0 1.97
CHRYSENE 1,1@0 1.27
DIBENZ (a,h) ANTHRACENE 1.1 0.94
INDENO (1,2,3-cd) PYRENE 11.0 0.15
NAPHTHALENE 0. 3.98
TPH (C6-C12) 000.0 1,000.0
TPH (C10-C20) ,020.0 2,000.0
TPH (C20-C34) ,080.0 5,000.0
OTHER:
NOTES:

Sail results are to be reported on a dry weightibas

For samples that have concentrations less thanctietelimits, list the detection limit (e.g. < 08P
* R = Returned to cavityl, = Landfill, S= Stockpiled,T = Treatment by O/O (requires PCS Treatment Plan)
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WASTE DISPOSAL DATA H

UST SYSTEM DISPOSITION:

NAME:
ADDRESS:
CITY/STATE/ZIP:
PRODUCT DISPOSITION: WASTEWATER DISPOSITION:
NAME: NAME:
ADDRESS: ADDRESS:
CITY: CITY:
STATE/ZIP: STATE/ZIP:
TOTAL VOLUME (gal): TOTAL VOLUME (gal):

LEAK AUTOPSY DATA (complete this section only if “confirmed release”) H

POTENTIAL RELEASE SOURCE:

[ Tank ] Piping [l Dispenser [] Submersible Pump
[] Delivery Problem [] Unknown [] Other ] NA

List specific sources:

POTENTIAL CAUSE OF RELEASE:

1 sSpil [] overfil [] Corrosion [] Install Problem ] NA
[l Physical / Mechanical Damage or Failure [ 1 Unknown [] Other

List specific causes:
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|| MISCELLANEOUS DATA ||

THE FOLLOWING ITEMS MUST BE ATTACHED:

ADDITIONAL INFORMATION WHICH IS REQUIRED BY OAC 130:7-9-12 OR ADDITIONAL INFORMATION
WHICH CLARIFIES CLOSURE ACTIVITIES SHALL BE SUBMITED AS APPENDICIES TO THIS REPORT.

TABLES:
TABLE 1 SOIL CONCENTRATIONS COMPARED TO ACTION LEMES
TABLE 2 GROUND WATER CONCENTRATIONS COMPARED TO AQCON LEVELS
FIGURES:
FIGURE 1 TOPOGRAPHIC MAP
FIGURE 2 SITE MAP
FIGURE 3 SITE MAP WITH SOIL SAMPLING LOCATIONS ANCONCENTRATIONS
FIGURE 4 SITE MAP WITH GROUND WATER SAMPLING LOCATINS AND CONCENTRATIONS
APPENDIX:
APPENDIX A PERMIT
APPENDIX B FIELD INSPECTION REPORT
APPENDIX C LABORATORY ANALYTICAL REPORT
APPENDIX D CHAIN OF CUSTODY FORM
APPENDIX E ACCREDITED LABORATORY DOCUMENTATION
APPENDIX F LABORATORY ANALYSIS QA/QC SUMMARY FORM
APPENDIX G DISPOSAL DOCUMENTATION
APPENDIX H PHOTOGRAPHS
APPENDIX | MISCELLANEOUS DATA
CERTIFIED FIRE SAFETY INSPECTOR: CERTIFIED INSTALL ER:
NAME: NAME:
COMPANY/FD: COMPANY:
STREET ADDRESS: STREET ADDRESS:
CITY, STATE, ZIP: CITY, STATE, ZIP:
PHONE #: PHONE #
ID #: ID #:

CLOSURE FORM PREPARED BY:
NAME:
COMPANY:
STREET ADDRESS:
CITY, STATE, ZIP:
PHONE #:
EMAIL:

This formmust be signed by the UST owner/operator. The ownerétpr is responsible for ensuring that all data is
accurate, and that the form is legible and complete

OWNER / OPERATOR SIGNATURE:
PRINT NAME: DATE:
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CHEMICALS OF CONCERN AND RECOMMENDED LABORATORY MET HODS

Analytical Group 1 - light distillate products -diading unleaded gasoline, leaded gasoline andiaria
gasoline;

Analytical Group 2 - middle distillate products rcluding diesel, light fuel oils, stoddard solvents
mineral spirits, kerosene, and jet fuels;

Analytical Group 3 - heavy petroleum distillate gwets - including, but not limited to, lubricatiragd
hydraulic oils;

Analytical Group 4 - used ail

Analytical Group 5 - unknown petroleum products pmtroleum products other than those listed in

analytical groups 1, 2, 3 and Additional chemical(s) of concern and analyticaltimegls must be
selected, as appropriate, based on reasonablyablaihformation related to the product storedluiding
additives, impurities and degradation producks.addition, chemical(s) of concern should be gelkc

based on their toxicity, mobility, and persistemeghe environment. The owners and operators shall

consult with the fire marshal for the appropriateemical(s) of concern for products not in analytica
group 1, 2, 3 and 4.

. Analytical
Analytical Group Number 1 2 3 4 5 Methods
Light Middle Heavy Used Oil Unknowns &
Distillates |Distillates| Distillates Others
Chemical
Benzene X X X
. Toluene X X X
Aromatics 8021 /8260
Ethylbenzene X X X
0, m and p-Xylenes X X X
Additives  |Methyl tertiary-butyl ether (MTBE X X
Benzo(a)anthracene X X X
Benzo(a)pyrene X X X
Benzo(b)fluoranthene X X X
Benzo(k)fluoranthene
Polynuclear zo(K)flu X X X 8970 8310
Aromatics  |Chrysene X X X
Dibenz(a,h)anthracene
Indeno(1,2,3-c,d)pyrene
Naphthalen X X X
Chlorinated \Volatile Organic Hydrocarbons X 8260
Hydrocarbons
TPH (C6 — C12) X
Total Petroleu PH (C10 — C20) " 8015
Hydrocarbons *L
TPH (C20 — C34) X
Other Varies based on UST contents X X *2 Varies

*1 TPH analysis is not required for ground watenpkes.
*2 Additional chemical(s) of concern and analyticaéthods must be selected, as appropriate, baseegasonably available
information related to the product stored, inclgdadditives, impurities and degradation produdtsaddition, chemical(s)
of concern should be selected based on their tgxioiobility, and persistence in the environmerthe owners and
operators shall consult with the fire marshal fog ippropriate chemical(s) of concern for productsin analytical group
1,2,3and4.
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BUSTR CLOSURE ACTION LEVELS

Soil Action Levels
Chemicals of Concern Class1 Class2 Class 3 |\Nater PCS
Soils Soils Soils Re-use

Benzene 0.149 0.252 0.937 0.005 0.015
Toluene 49.1 70.8 86.0 1 4.91
Ethylbenzene 45.5 83.0 282.0 0.7 4.55
Total Xylenes 15.7 18.0 21.7 10 15.7
MTBE 0.470 0.788 3.440 0.04 0.047
Benzo(a)anthracene 11.0 11.0 11.0 0.00026 2.2
Benzo(a)pyrene 1.1 1.1 1.1 0.0002 1.1
Benzo(b)flouranthene 11.0 11.0 11.0 0.00017 5.53
Benzo(k)flouranthene 110.0 110.0 110.0 0.0017 1.97
Chrysene 1,100.0 1,100.0 1,100.9 0.047 1.27
Dibenz(a,h)anthracene 1.1 1.1 1.1 0.0002 0.94
Indeno(1,2,3-cd) pyrene 11.0 11.0 11.0 0.00022 0.15
Naphthalene 39.8 54.0 54.0 0.14 3.98
TPH G-Cy2 1,000.0 5,000.0 8,000.1 - 1,000.G
TPH Go-Cyo 2,000.0 10,000.0f 20,000.p - 2,000.4
TPH Gg-Cs4 5,000.0 20,000.00  40,000.p - 5,000.d

Soil contaminant levels in mg/kg

Water contaminant levels in mg/L

Note: Geotechnical lab analysis must be provideiifclass 2 or 3 is used
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CLOSURE ASSESSMENT FORM —
SAMPLING NOT REQUIRED 2012

REPORT DATE: FACILITY ID#:

|| OWNER/OPERATOR AND FACILITY DATA ||

UST OWNER INFORMATION: FACILITY INFORMATION:
COMPANY: COMPANY:
ADDRESS: ADDRESS:
CITY, STATE: CITY, ZIP:
ZIP: COUNTY:
CONTACT PERSON: LAT/LONG (decimal):
CONTACT PHONE: RELEASE #:
PERMIT #: FIRE DEPARTMENT:
UST OPERATOR INFORMATION: PROPERTY OWNER INFORMATI ON:
COMPANY: COMPANY:
ADDRESS: ADDRESS:
CITY, STATE: CITY, STATE:
ZIP: ZIP:
CONTACT PERSON: CONTACT PERSON:
CONTACT PHONE: CONTACT PHONE:

DATE THE UST WAS LAST USED:
PERSON (COMPANY) THAT LAST USED THE UST:

|| ACTIVITIES CONDUCTED DURING THIS EVENT ||

[ SITE HISTORY AND VISUAL SITE EVALUATION ||

Was evidence that a component leaked or is leakisgrved? YEES] NO[]
Was the presence of free product observed in tihersbackfill? YES ] NO[]

NOTE: If yes to either of the above, a Site Cheskréquired.
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|| CURRENT UNDERGROUND STORAGE TANK (UST) SYSTEM DATA ||

DATE
CONST. UST PIPE DISP. DATE
UST# | AGE | CAPACITY | PRODUCT MATERIAL | STATUS IL_JgISE-ll—D STATUS | STATUS | REMOVED

STATUS: CIP = Closed-in-PlaceCIS = Change-in-ServiceZlU = Currently-In-UseR = RemovedRE = Replaced,
00S<90= Out-of-Service < 90 day€)OS>90= Out-of-Service > 90 day©OS>12= Out-of-Service > 12 months

| PIPING MODIFICATIONS OR SECONDARY CONTAINMENT INSTA LLATIONS ||

This section is not applicable for product pipindosure-in-place reporting.
Were the piping modifications performed on compdsédmcated within a secondary containment sump?

YES [] NO [] NOTE: If “yes” is selected, choose NA for both itenin the “Site Evaluation” section.

|| PRODUCT PIPING DATA ||

This section is not applicable for piping modifigah or secondary containment installation reporting

List other product lines in the same trench:

Length of product line that is closed-in-place:

|| SITE EVALUATION ||

Is the site located in a Designated Sensitive Area? YES[] NO[] NA[]
Is the site located in a Drinking Water Source &ton Area? YE$ | NO[] NA[]

NOTE: If yes to any of the above, closure samplilsgequired.
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CORROSION PROTECTION / TIGHTNESS TEST DATA

Date of the product piping tightness test (if apgile):

Piping tightness test results: PAS$ FAIL[] N/A[]

Date of the secondary containment tightness teapfilicable):

Containment tightness test results:  PASS FAIL[] N/A[]

Demonstrate that piping components meet the pedbecen standards for corrosion protection for produiping
pursuant to paragraphs (D)(3) through (D)(4)(cjubé 1301:7-9-06 of the Administrative Code:
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|| MISCELLANEOUS DATA ||

THE FOLLOWING ITEMS MUST BE ATTACHED:

ADDITIONAL INFORMATION WHICH IS REQUIRED BY OAC 1301:7-9-12 OR ADDITIONAL INFORMATION
WHICH CLARIFIES CLOSURE ACTIVITIES SHALL BE SUBMITTED AS APPENDICIES TO THIS REPORT.

FIGURES:

FIGURE 1 TOPOGRAPHIC MAP
FIGURE 2 SITE MAP

APPENDICES:
APPENDIX A PERMIT
APPENDIX B FIELD INSPECTION REPORT

APPENDIX C DWSPA INFORMATION
APPENDIX D TIGHTNESS TEST DATA

APPENDIX E HYDROSTATIC TEST DATA
APPENDIX F MISCELLANEOUS DATA
APPENDIX G PHOTOGRAPHS
APPENDIX H PETROLEUM CONTAMINATED SOIL FORM AND DIBOSAL DOCUMENTATION
CERTIFIED FIRE SAFETY INSPECTOR: CERTIFIED INSTALL ER:
NAME: NAME:
COMPANY/FD: COMPANY:
STREET ADDRESS: STREET ADDRESS:
CITY, STATE, ZIP: CITY, STATE, ZIP:
PHONE #: PHONE #
INSPECTOR ID #: ID #:

CLOSURE FORM PREPARED BY:
NAME:
COMPANY:
STREET ADDRESS:
CITY, STATE, ZIP:
PHONE #:
EMAIL:

This report form must be signed by the UST ownevator. The owner/operator is responsible for enguall data
is accurate, and that the form is legible and cetepl

OWNER / OPERATOR SIGNATURE:
PRINT NAME: DATE:
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SOIL CLASSIFICATION FORM 2012

. L Letter : . Saoll
Major Divisions Symbol Typical Description Class
GW Well-Graded Gravels, Gravel-Sand
Gravel and Clean Gravels Mixtures, Little or No Fines
Gravelly Soils | (Little or No Fines) Gp | Poorly-Graded Gravels, Gravel-Sand
Mixtures, Little or No Fines
More than 50% of : .
Coarse Grained Coarse Fraction | Gravels with Fines] GM Silty Gravelz\}lsi),(t(jrr:el-Sand-Sllt
Soils Retained on No. 4 ;
Si (Appreciable Class
leve Amount of Fines) GC Clayey Gra\ll\(/le_lst, Gravel-Sand-Clay 1
More than 50% Ixtures
of material is Well-Graded Sands, Gravelly Sands,
retaineq on Sandsaq;j Sandy Clean Sand SW Little or No Fines
#200 Sieve ots _ )
(Little or No Fines) sp Poorly-Graded Sands, Gravelly
More than 50% of Sands, Little or No Fines
Coarse Fraction| sands with Fines| SM Silty-Sands, Sand-Silt Mixtures
Passes thru No. 4 (Appreciable .
Sieve Amount of Fines) sC Clayey Sands, Sand-Clay Mixtures
Inorganic Silt and Very Fine Sandg,
ML Rock Flour, Silty or Cla_yey Eine
Sand or Clayey Silts with Slight
Silts and Clays Plasticity
Inorganic Clays of Low to Medium| Class
Fine Grained Liquid Limit<50 CL Plasticity, Gravelly Clays, Sandy | 2
Soils Clays, Silty Clays, Lean Clays
oL Organic Silts and Organic Silty
More than 50% Clays of Low Plasticity
of material o :
asses thru !norganlc Sllts,.M|cace0us or
P . MH Diatomaceous Fine Sand or Silty
#200 Sieve Soil
Silts and Clays ol
CH Inorganic Clays of High Plasticity,
Liquid Limit>50 Fat Clays
OH Organic Clays of Medium to Class
Plasticity, Organic Silts 3
. . . Peat, Humus, Swamp Soil with High
Highly Organic Soils PT Organic Contents
PATHWAY: Soil to Indoor Air GW to Indoor Air Soil to DW Leaing | Soil to Non-DW Leaching
SYMBOL:
Facility ID: Address:

| certify that | have inspected the soils at thewablocation and am qualified to make the detertiona presented.

SIGNATURE:
PRINT NAME:
TITLE/COMPANY:

DATE:
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TIER 1 NOTIFICATION FORM 2012

REPORT DATE: FACILITY ID#:

|| OWNER/OPERATOR AND FACILITY DATA

UST OWNER INFORMATION: FACILITY INFORMATION:
COMPANY: COMPANY:
ADDRESS: ADDRESS:
CITY, STATE: CITY, ZIP:
ZIP: COUNTY:
CONTACT PERSON: LAT/LONG (decimal):
CONTACT PHONE: RELEASE #:
UST OPERATOR INFORMATION: PROPERTY OWNER INFORMATI ON:
COMPANY: COMPANY:
ADDRESS: ADDRESS:
CITY, STATE: CITY, STATE:
ZIP: ZIP:
CONTACT PERSON: CONTACT PERSON:
CONTACT PHONE: CONTACT PHONE:

|| UNDERGROUND STORAGE TANK (UST) SYSTEM DATA

TANK # DATE CAPACITY PRODUCT CONST. TANK DATE

INSTALLED MATERIAL STATUS REMOVED

STATUS: CIP = Closed-in-Place,CIS = Change-in-ServiceCIU = Currently-In-Use, R = Removed,RE = Replaced,
00S<90= Out-of-Service < 90 day€)OS>90= Out-of-Service > 90 day©0OS>12= Out-of-Service > 12 months

|| SITE HISTORY AND VISUAL SITE EVALUATION

Describe the property, surrounding area, the degedlease occurred, etc.
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TIER 1 SOURCE INVESTIGATION

POTENTIAL RELEASE SOURCE(S):

[] Tank [] Piping [] Dispenser [] Submersible Pump
[] Delivery Problem [] Unknown [] Other ] NA

List specific sources:

POTENTIAL CAUSE OF RELEASE:

1 sSpil [] overfil [] Corrosion [] Install Problem ] NA
[1 Physical / Mechanical Damage or Failure [] Unknown [] Other

List specific causes:

CHEMICALS OF CONCERN:

SUBSURFACE INVESTIGATION:

Previously installed soil borings and date insthlle

Previously installed monitoring wells and date atisd:

Soil borings installed during this investigatiordatate installed:

Monitoring wells installed during this investigatiand date installed:
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SB/MW Install Date

MW
Diameter

Latitude

Longitude

Installed

With*

Total
Depth

Depth
to GW

Depth to
Bedrock

Screened
Interval

* HSA/SS= Hollow stem auger / split spooBP = Direct push,HA = Hand auger

FIELD SCREENING

Instrument used:

Methodology:

Calibration procedure:

SB/MW#

PID/FID

Depth
P (ppm)

PID/FID
(ppm)

PID/FID
(Ppm)

PID/FID
(Ppm)

PID/FID
(ppm)

PID/FID
(ppm)

PID/FID
(Ppm)

PID/FID
(ppm)

0-2’

24

46

6-8’

8-10’

10-12’

12-14

14-16’

16-18’

18-20’

20-22'

22-24’

24-26’

26-28'

28-30°

30-32'

32-34

34-36’

36-38’

38-40°

40-42°

42-44

44-46'

46-48’

48-50’

GW Depth

NOTE: THE INTERVALS OF SAMPLES SUBMITTED FOR ANALYSISUs® BE INDICATED INBOLD
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SOIL CLASSIFICATION

Select one of the following:

[] SOILCLASS 1 (USCS soil symbols GW, GP, GM, @1V, SP, SM)
[] SOIL CLASS 2 (USCS soil symbols SC, ML, CL, QUH)

[] SOIL CLASS 3 (USCS soil symbols CH, OH, PT)

LABORATORY DATA

LABORATORY NAME:

ADDRESS:

PHONE #:

ACCREDITATION (List at least one):

Date samples received by lab:

Temperature of cooler:

Date samples analyzed by lab:

Test methods:

SITE MAXIMUM CONCENTRATIONS

SOIL

GROUND WATER

Conc.
mg/kg

Chemical of Concern SB Depth

Action
Level

MW

Conc.
mg/L

Action
Level

BENZENE

TOLUENE

ETHYLBENZENE

TOTAL XYLENES

MTBE

BENZO (a) ANTHRACENE

BENZO (a) PYRENE

BENZO (b) FLUORANTHENE

BENZO (k) FLUORANTHENE

CHRYSENE

DIBENZ (a,h) ANTHRACENE

INDENO (1,2,3-cd) PYRENE

NAPHTHALENE

TPH (C6-C12)

N/A

N/A

N/A

TPH (C10-C20)

N/A

N/A

N/A

TPH (C20-C34)

N/A

N/A

N/A

OTHER:

NOTES:

Enter the maximum concentrations frathcurrent and historical datacollected to date for the release

Soil results are to be reported on a dry weighti®as

Where concentrations are less than detection limmticate the detection limit (e.g. < 0.005).
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MISCELLANEOUS DATA ||

THE FOLLOWING ITEMS MUST BE ATTACHED:

ADDITIONAL INFORMATION WHICH IS REQUIRED BY OAC 1301:7-9-13 OR ADDITIONAL
INFORMATION WHICH CLARIFIES THE INVESTIGATION ACTIVITIES SHALL BE SUBMITTED AS
APPENDICIES TO THIS REPORT.

TABLES:
TABLE 1
TABLE 2
LEVELS

FIGURES:
FIGURE 1
FIGURE 2
FIGURE 3
DEPTH

FIGURE 4
FIGURE 5

APPENDIX:

APPENDIX A
APPENDIX B
APPENDIX C
APPENDIX D
APPENDIX E
APPENDIX F
APPENDIX G
APPENDIX H

SOIL CONCENTRATIONS COMPARED TO ACTION & DEHNEATION LEVELS
GROUND WATER CONCENTRATIONS COMPARED TO ACON & DELINEATION

TOPOGRAPHIC MAP
SITE MAP
SITE MAP WITH SOIL BORING LOCATIONS, SOICONCENTRATIONS AND SAMPLE

SITE MAP WITH MONITORING WELLS AND GROUNMWATER CONCENTRATIONS
GROUND WATER CONTOUR MAP

SOIL BORING LOGS

MONITORING WELL CONSTRUCTION DIAGRAMS
MONITORING WELL DEVELOPMENT & SAMPLING BRMS
SOIL CLASSIFICATION FORM

LABORATORY ANALYTICAL REPORT

LABORATORY SUMMARY FORM

CHAIN OF CUSTODY

PHOTOGRAPHS

FORM PREPARED BY:

NAME:
COMPANY:
STREET ADDRESS:
CITY, STATE, ZIP:
PHONE #:

EMAIL:

The Tier 1 Notification Report Formust be signed by the UST owner/operator. The owneréatpr is responsible
for ensuring all data is accurate, and the fortaggble and complete.

OWNER / OPERATOR SIGNATURE:

PRINT NAME:

DATE:
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CHEMICALS OF CONCERN AND RECOMMENDED LABORATORY MET HODS

Analytical Group 1 - light distillate products -diading unleaded gasoline, leaded gasoline andiania
gasoline;

Analytical Group 2 - middle distillate productancluding diesel, light fuel oils, stoddard solvents
mineral spirits, kerosene, and jet fuels;

Analytical Group 3 - heavy petroleum distillate goats - including, but not limited to, lubricatiagd
hydraulic oils;

Analytical Group 4 - used ail

Analytical Group 5 - unknown petroleum productgpetroleum products other than those listed in
analytical groups 1, 2, 3 andAdditional chemical(s) of concern and analyticakinoels must be
selected, as appropriate, based on reasonablyabhleihformation related to the product storedluiding
additives, impurities and degradation produdtsaddition, chemical(s) of concern should be dek:c
based on their toxicity, mobility, and persistencéhe environment. The owners and operators shall
consult with the fire marshal for the appropridtemical(s) of concern for products not in analytica
group 1, 2, 3 and 4.

Analytical

IAnalytical Group Number L 2 3 4 5 Methods

Light Middle Heavy Used Qil | Lhknowns &
Distillates |Distillates| Distillates Others

Chemical

Benzene

Toluene

Aromatics  |[Ethylbenzene

0, m and p-Xylenes

8021/8260

X | X [ X | X

X [ X [ X | X |X

Additives  Methyl tertiary-butyl ether (MTBE)

Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Polynuclear |Benzo(k)fluoranthene
Aromatics Chrysene
Dibenz(a,h)anthracene
Indeno(1,2,3-c,d)pyrene
Naphthalen

8270/8310

X IX [ X |IX [ X [X|X|X|[X|X]|X|[X[X

X[ X | X |X[X|X|X[X
X [X | XX |[X|X|X[X

Chlorinated

Hydrocarbons 8260

\Volatile Organic Hydrocarbons

x

TPH (C6 — C12) X
Total PetroleumrpH (C10 — C20) X
Hydrocarbons *irpH (C20 — C34)

8015

X | X [ X | X

\Varies based on UST contents *2

*1 TPH analysis is not required for ground watenpkes.

*2 Additional chemical(s) of concern and analyticaethods must be selected, as appropriate, based on
reasonably available information related to thedpmt stored, including additives, impurities andrdeation
products. In addition, chemical(s) of concern should be gekbdbased on their toxicity, mobility, and
persistence in the environment. The owners andatgs shall consult with the fire marshal for the
appropriate chemical(s) of concern for products not analytical group 1, 2, 3 and 4.
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TIER 1 EVALUATION FORM 2012

REPORT DATE: FACILITY ID#:

|| OWNER/OPERATOR AND FACILITY DATA

UST OWNER INFORMATION: FACILITY INFORMATION:
COMPANY: COMPANY:
ADDRESS: ADDRESS:
CITY, STATE: CITY, ZIP:
ZIP: COUNTY:
CONTACT PERSON: LAT/LONG (decimal):
CONTACT PHONE: RELEASE #:
UST OPERATOR INFORMATION: PROPERTY OWNER INFORMATI ON:
COMPANY: COMPANY:
ADDRESS: ADDRESS:
CITY, STATE: CITY, STATE:
ZIP: ZIP:
CONTACT PERSON: CONTACT PERSON:
CONTACT PHONE: CONTACT PHONE:

[ UNDERGROUND STORAGE TANK (UST) SYSTEM DATA

TANK # DATE CAPACITY PRODUCT CONST. TANK DATE

INSTALLED MATERIAL STATUS REMOVED

STATUS: CIP = Closed-in-Place,CIS = Change-in-ServiceCIU = Currently-In-Use, R = Removed,RE = Replaced,
00S<90= Out-of-Service < 90 day€)OS>90= Out-of-Service > 90 day©0OS>12= Out-of-Service > 12 months

|| SITE HISTORY AND VISUAL SITE EVALUATION ||

Describe the property, surrounding area, the dtedlease occurred, etc.
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TIER 1 SOURCE INVESTIGATION

POTENTIAL RELEASE SOURCE(S):

[] Tank [] Piping [] Dispenser [] Submersible Pump
[] Delivery Problem [] Unknown [] Other ] NA

List specific sources:

POTENTIAL CAUSE OF RELEASE:

1 sSpil [] overfil [] Corrosion [] Install Problem ] NA
[1 Physical / Mechanical Damage or Failure [] Unknown [] Other

List specific causes:

CHEMICALS OF CONCERN:

SUBSURFACE INVESTIGATION:

Previously installed soil borings and date insthlle

Previously installed monitoring wells and date afis:

Soil borings installed during this investigatiordatate installed:

Monitoring wells installed during this investigatiand date installed:
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SB/MW Install Date

MW
Diameter

Latitude

Longitude

Installed

With*

Total
Depth

Depth
to GW

Depth to
Bedrock

Screened
Interval

* HSA/SS= Hollow stem auger / split spooBP = Direct push,HA = Hand auger

FIELD SCREENING

Instrument used:

Methodology:

Calibration procedure:

SB/MW#

PID/FID

Depth
P (ppm)

PID/FID
(ppm)

PID/FID
(ppm)

PID/FID
(ppm)

PID/FID
(ppm)

PID/FID
(ppm)

PID/FID
(ppm)

PID/FID
(ppm)

0-2’

2-4

46

6-8’

8-10’

10-12’

12-14

14-16’

16-18’

18-20°

20-22'

22-24

24-26’

26-28'

28-30°

30-32'

32-34

34-36’

36-38’

38-40°

40-42

42-44’

44-46’

46-48’

48-50’

GW Depth

NOTE: THE INTERVALS OF SAMPLES SUBMITTED FOR ANALYSISUs® BE INDICATED INBOLD
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|| SOIL CLASSIFICATION ||

Select one of the following:

[] SOILCLASS 1 (USCS soil symbols GW, GP, GM, @1V, SP, SM)
[] SOIL CLASS 2 (USCS soil symbols SC, ML, CL, QUH)

[] SOIL CLASS 3 (USCS soil symbols CH, OH, PT)

|| LABORATORY DATA ||

LABORATORY NAME:
ADDRESS:
PHONE #:

ACCREDITATION (List at least one):

Date samples received by lab:
Temperature of cooler:

Date samples analyzed by lab:
Test methods:

|| GROUND WATER DETERMINATION ||

Select one of the following::

] Water in the saturated zone was not evaluatedsathérefore assumed to be ground water

] Water in the saturated zone was evaluated and rieetsiteria to be considered ground water

] Water in the saturated zone was evaluated andraaaseet the criteria to be considered ground wate
Depth to the saturated zone: [1]<15 [] 15 - 30’ [] 31-50 [] >50

General direction of flow in the saturated zone:

|| IMMEDIATE CORRECTIVE ACTIONS ||

YES NO
] [l Free product is currently present
] [l Free product has been present historically

If yes to either of the above, complete the folhawi

Location(s) of free product:
Amount recovered to date:

Describe any immediate corrective actions performed
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SITE MAXIMUM CONCENTRATIONS

SOIL GROUND WATER

Chemical of Concern SB Depth Conc. Action MW Conc. Action
mg/kg Level mg/L Level

BENZENE

TOLUENE

ETHYLBENZENE

TOTAL XYLENES

MTBE

BENZO (a) ANTHRACENE

BENZO (a) PYRENE

BENZO (b) FLUORANTHENE

BENZO (k) FLUORANTHENE

CHRYSENE

DIBENZ (a,h) ANTHRACENE

INDENO (1,2,3-cd) PYRENE

NAPHTHALENE

TPH (C6-C12) N/A N/A N/A

TPH (C10-C20) N/A N/A N/A

TPH (C20-C34) N/A N/A N/A

OTHER:

NOTES:

Enter the maximum concentrations frathcurrent and historical datacollected to date for the release
Soil results are to be reported on a dry weightibas
Where concentrations are less than detection linmtdicate the detection limit (e.g. < 0.005).
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MISCELLANEOUS DATA ||

THE FOLLOWING ITEMS MUST BE ATTACHED:

ADDITIONAL INFORMATION WHICH IS REQUIRED BY OAC 1301:7-9-13 OR ADDITIONAL
INFORMATION WHICH CLARIFIES THE INVESTIGATION ACTIVITIES SHALL BE SUBMITTED AS
APPENDICIES TO THIS REPORT.

TABLES:
TABLE 1
TABLE 2
LEVELS
TABLE 3

FIGURES:
FIGURE 1
FIGURE 2
FIGURE 3
DEPTH

FIGURE 4
FIGURE 5

APPENDIX:

APPENDIX A
APPENDIX B
APPENDIX C
APPENDIX D
APPENDIX E
APPENDIX F
APPENDIX G
APPENDIX H

SOIL CONCENTRATIONS COMPARED TO ACTION & DHNEATION LEVELS
GROUND WATER CONCENTRATIONS COMPARED TO ACON & DELINEATION

MONITORING WELL GAUGING DATA

TOPOGRAPHIC MAP
SITE MAP
SITE MAP WITH SOIL BORING LOCATIONS, SOICONCENTRATIONS AND SAMPLE

SITE MAP WITH MONITORING WELLS AND GROUNBVATER CONCENTRATIONS
GROUND WATER CONTOUR MAP

SOIL BORING LOGS

MONITORING WELL CONSTRUCTION DIAGRAMS
MONITORING WELL DEVELOPMENT & SAMPLINGFORMS
SOIL CLASSIFICATION FORM

LABORATORY ANALYTICAL REPORT

LABORATORY SUMMARY FORM

CHAIN OF CUSTODY

PHOTOGRAPHS

FORM PREPARED BY:

NAME:
COMPANY:
STREET ADDRESS:
CITY, STATE, ZIP:
PHONE #:

EMAIL:

The Tier 1 Evaluation Formmust be signed by the UST owner/operator. The ownerépr is responsible for
ensuring all data is accurate, and the form ilegand complete.

OWNER / OPERATOR SIGNATURE:

PRINT NAME:

DATE:
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CHEMICALS OF CONCERN AND RECOMMENDED LABORATORY MET HODS

Analytical Group 1 - light distillate products -ciading unleaded gasoline, leaded gasoline andiawia
gasoline;

Analytical Group 2 - middle distillate products rcluding diesel, light fuel oils, stoddard solvents
mineral spirits, kerosene, and jet fuels;

Analytical Group 3 - heavy petroleum distillate gwets - including, but not limited to, lubricatiragd
hydraulic oils;

Analytical Group 4 - used ail

Analytical Group 5 - unknown petroleum products pmtroleum products other than those listed in
analytical groups 1, 2, 3 and Additional chemical(s) of concern and analyticaltinoels must be
selected, as appropriate, based on reasonablyablaihformation related to the product storedluiding
additives, impurities and degradation produchs.addition, chemical(s) of concern should be gekbc
based on their toxicity, mobility, and persistemeghe environment. The owners and operators shall
consult with the fire marshal for the appropriateemical(s) of concern for products not in analytica
group 1, 2, 3 and 4.

Analytical

IAnalytical Group Number L 2 3 4 5 Methods

Light Middle Heavy Used Oil |Unknowns &
Distillates |Distillates| Distillates Others

Chemical

Benzene

Toluene

Aromatics  |[Ethylbenzene

0, m and p-Xylenes

8021/8260

X | X [ X | X

X [ X [ X | X |X

Additives  Methyl tertiary-butyl ether (MTBE)

Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Polynuclear |Benzo(k)fluoranthene
Aromatics Chrysene
Dibenz(a,h)anthracene
Indeno(1,2,3-c,d)pyrene
Naphthalen

8270/8310

X IX [ X |IX [ X [X|X|X|[X|X]|X|[X[X

X[ X | X |X[X|X|X[X
X [X | XX |[X|X|X[X

Chlorinated

Hydrocarbons 8260

\Volatile Organic Hydrocarbons

x

TPH (C6 — C12) X
Total PetroleumrpH (C10 — C20) X
Hydrocarbons *irpH (C20 — C34)

8015

X | X [ X | X

\Varies based on UST contents *2

*1 TPH analysis is not required for ground watenpkes.

*2 Additional chemical(s) of concern and analyticamethods must be selected, as appropriate, based on
reasonably available information related to thedpmt stored, including additives, impurities andrdeation
products. In addition, chemical(s) of concern should be gelbdbased on their toxicity, mobility, and
persistence in the environment. The owners andatgs shall consult with the fire marshal for the
appropriate chemical(s) of concern for products not analytical group 1, 2, 3 and 4.
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TIER 1 INVESTIGATION FORM 2012

REPORT DATE: FACILITY ID#:

|| OWNER/OPERATOR AND FACILITY DATA ||

UST OWNER INFORMATION: FACILITY INFORMATION:
COMPANY: COMPANY:
ADDRESS: ADDRESS:
CITY, STATE: CITY, ZIP:
ZIP: COUNTY:
CONTACT PERSON: LAT/LONG (decimal):
CONTACT PHONE: RELEASE #:
UST OPERATOR INFORMATION: PROPERTY OWNER INFORMATI ON:
COMPANY: COMPANY:
ADDRESS: ADDRESS:
CITY, STATE: CITY, STATE:
ZIP: ZIP:
CONTACT PERSON: CONTACT PERSON:
CONTACT PHONE: CONTACT PHONE:

[ UNDERGROUND STORAGE TANK (UST) SYSTEM DATA ||

TANK # DATE CAPACITY PRODUCT CONST. TANK DATE

INSTALLED MATERIAL STATUS* REMOVED

STATUS: CIP = Closed-in-Place,CIS = Change-in-ServiceCIU = Currently-In-Use, R = Removed,RE = Replaced,
00S<90= Out-of-Service < 90 day€)OS>90= Out-of-Service > 90 day©0OS>12= Out-of-Service > 12 months

|| SITE HISTORY AND VISUAL SITE EVALUATION ||

Describe the property, surrounding area, the dtedlease occurred, etc.
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TIER 1 SOURCE INVESTIGATION

POTENTIAL RELEASE SOURCE(S):

[] Tank [] Piping [] Dispenser [] Submersible Pump
[] Delivery Problem [] Unknown [] Other ] NA

List specific sources:

POTENTIAL CAUSE OF RELEASE:

1 sSpil [] overfil [] Corrosion [] Install Problem ] NA
[l Physical / Mechanical Damage or Failure [] Unknown [] Other

List specific causes:

CHEMICALS OF CONCERN:

SUBSURFACE INVESTIGATION:

Previously installed soil borings and date insthlle

Previously installed monitoring wells and date afis:

Soil borings installed during this investigatiordatate installed:

Monitoring wells installed during this investigatiand date installed:
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SB/MW Install Date

MW
Diameter

Latitude

Longitude

Installed
With*

Total
Depth

Depth
to GW

Depth to
Bedrock

Screened
Interval

* HSA/SS= Hollow stem auger / split spooBP = Direct push,HA = Hand auger

FIELD SCREENING

Instrument used:

Methodology:

Calibration procedure:
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SB/MW#

PID/FID PID/FID PID/FID PID/FID

Depth (ppm) (ppm) (ppm) (ppm)

PID/FID
(ppm)

PID/FID
(ppm)

PID/FID
(ppm)

PID/FID
(ppm)

0-2’

2-4

46

6-8’

8-10°

10-12

12-14

14-16’

16-18

18-20°

20-22'

22-24

24-26’

26-28

28-30°

30-32’

32-34’

34-36’

36-38’

38-40°

40-42'

42-44’

44-46’

46-48’

48-50’

GW Depth

NOTE: The intervals of samples submitted for analystmikhbe indicated ifold

|| SOIL CLASSIFICATION

Select one of the following:

[] SOIL CLASS 1 (USCS soil symbols GW, GP, GM, GWY, SP, SM)

[] SOIL CLASS 2 (USCS soil symbols SC, ML, CL, QH)
[] SOIL CLASS 3 (USCS soil symbols CH, OH, PT)

|| LABORATORY DATA

LABORATORY NAME:

ADDRESS:

PHONE #:

ACCREDITATION (List at least one):

Date samples received by lab:

Temperature of cooler:

Date samples analyzed by lab:

Test methods:

E-40



[ IMMEDIATE CORRECTIVE ACTIONS ||

YES NO
] [ ] Free product is currently present
] [ ] Free product has been present historically

If yes to either of the above, please completdatmving:

Location(s) of free product:
Amount recovered to date:

YES NO
] [ ] Aremediation system is currently in use at the si
] [ ] Aremediation system has previously been useldessite but is not currently in use

If yes to either of the above, describe the rendiasystem and provide background information:

|| OFF-SITE ACCESS ||

YES NO
] ] Off-site access is required to delineate chemicht®ncern
] [] Off-site access has been denied (Provide docutiemtand indicate denied parcels on all figures)

If yes to either of the above, explain:

|| DELINEATION ||

YES NO
] ] Chemicals of concern in soil have been definedetmeation levels in all directions

] ] Chemicals of concern in ground water have beeimegto delineation levels in all directions
NOTE: Delineation levels are presented in Ohio Admimiste Code (OAC) 1301:7-9-13(J)(1)

If no to either of the above, explain:
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GROUND WATER DETERMINATION ||

Select one of the following::

H
H
[

Water in the saturated zone was not evaluatedsathérefore assumed to be ground water
Water in the saturated zone was evaluated and riiextsiteria to be considered ground water

Water in the saturated zone was evaluated andradeseet the criteria to be considered ground wate

NOTE: If the saturated zone is not considered grouncewatocumentation must be provided

Depth to the saturated zone: ] <15 [] 15 -30’ ] 31 -50 ] >50

General direction of flow in the saturated zone:

DRINKING WATER DETERMINATION ||

GROUND WATER IS CONSIDERED DRINKING WATER IF ANY OFHE FOLLOWING APPLY:

YES

oo O

[

The UST site or surrounding area is located withDrinking Water Source Protection Area as defined
by Ohio Administrative Code 1301:7-9-13(C)(5)

The UST site is located within a Sensitive Areaefined by OAC 1301:7-9-09

An existing drinking water source, including anympleted in saturated zones other than that being
evaluated at the site, has been identified witthi@ $urrounding area pursuant to OAC 1301:7-9-

13(1)(1)(b)
[1 A surface water body is located within three headieet of the UST system

00 O%

If yes to any of the above, explain:

GROUND WATER IS CONSIDERED NON-DRINKING WATER IF NOIE OF THE ABOVE CONDITIONS
APPLY AND ANY OF THE FOLLOWING CONDITIONS APPLY:

YES

H
H

NO EVAELCJ);—TED

] ] Ground water in the upper saturated zone yieklstlean three gallons per minute

] ] Ground water in the upper saturated zone has kghamd level of total dissolved
solids of three thousand milligrams per liter ozager

] ] The site is located in an area where an urbamgeadesignation pursuant to Chapter

3746 of the Revised Code and rules adopted thederumas been approved by the
director of the Ohio Environmental Protection Agghand the owner and operator
verifies that the urban setting designation remaginstective of the potable use
pathway in accordance with OAC 3745-300-10(D)(3)(b)

] ] The site idess than five aceein area and no potable wells are located witbi féet
of thesite (based on a physical survey) and an ordinanceresga mandatory tie-in
to a municipal water system for all propertiesha surrounding area

] ] The site idess than five acreim area and no potable wells are located withid f&@t
of thesite (based on a physical survey) and an ordinanceilptehhe installation of
potable water wells at all properties within thereunding area
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NOT

YES  NO  pyaLuaTED
0 O [
0 O [
0 O [
0 O [

The site idess than five acreism area and no potable wells are located withid fé@t
of thesite (based on a physical survey) at@d percenpf the properties within 300
feetof the siteare either connected to a municipal water sourameris available

The site iggreater than five acrem area and no potable wells are located withi@ 30
feet of the UST systen{based on a physical survey) and an ordinanceire=sga
mandatory tie-in to a municipal water system fopabperties in the surrounding area

The site iggreater than five acrem area and no potable wells are located withi 30
feetof theUST system(based on a physical survey) and an ordinanceilptstihe
installation of potable water wells at all propestiwithin the surrounding area

The site iggreater than five acrem area and no potable wells are located withi® 30
feetof theUST systenfbased on a physical survey) at@D percenbf the properties
within 300 feet of thaJST systenare either connected to a municipal water source o
one is available

If yes to any of the above, explain below and ptlemocumentation:

DRINKING WATER DETERMINATION CONCLUSION:

[
[

Ground water is not

Ground water is considered drinking water

considered drinking water

SITE MAXIMUM CONCENTRATIONS ||

Chemical of Concern

GROUND WATER
Conc. Action
mg/L Level

SOIL
Depth

Action
Level

Conc.

mg/kg MW

SB

BENZENE

TOLUENE

ETHYLBENZENE

TOTAL XYLENES

MTBE

BENZO (a) ANTHRACENE

BENZO (a) PYRENE

BENZO (b) FLUORANTHENE

BENZO (k) FLUORANTHENE

CHRYSENE

DIBENZ (a,h) ANTHRACENE

INDENO (1,2,3-cd) PYRENE

NAPHTHALENE

TPH (C6-C12)

N/A N/A N/A

TPH (C10-C20)

N/A N/A N/A

TPH (C20-C34)

N/A N/A N/A

OTHER:

NOTES:

Enter the maximum concentrations frathcurrent and historical datacollected to date for the release
Soil results are to be reported on a dry weighti®as
Where concentrations are less than detection linmtdicate the detection limit (e.g. < 0.005)
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|| TIER 1 DECISIONS ||

Select one of the following:

[ ] The concentrations of all chemical(s) of conc&®Cs) are at or below action levels determineccooedance
with paragraph (1)(2)(f) of OAC 1301:7-9-13 for albplicable pathways, and no further action is estgd.

] The concentrations of COCs are above applicabieratevel(s) determined in accordance with parplra
(D(2)(f) of OAC 1301:7-9-13, and the following C@&@nd pathways require further evaluation:

SOIL GROUND WATER

Chemicals of Concern Pathways Chemicals of Concern Pathways

Indicate which of the following options the own@eaator plans on conducting:

[ ] INTERIM RESPONSE ACTION
[ ] TIER 2 EVALUATION

[l REMEDIAL ACTION PLAN
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MISCELLANEOUS DATA ||

THE FOLLOWING ITEMS MUST BE ATTACHED:

ADDITIONAL INFORMATION WHICH IS REQUIRED BY OAC 1301:7-9-13 OR ADDITIONAL
INFORMATION WHICH CLARIFIES THE INVESTIGATION ACTIVITIES SHALL BE SUBMITTED AS
APPENDICIES TO THIS REPORT.

TABLES:
TABLE 1
TABLE 2

TABLE 3

FIGURES:
FIGURE 1
FIGURE 2
FIGURE 3

FIGURE 4
FIGURE 5

APPENDIX:

APPENDIX A
APPENDIX B
APPENDIX C
APPENDIX D
APPENDIX E
APPENDIX F
APPENDIX G
APPENDIX H
APPENDIX |

SOIL CONCENTRATIONS COMPARED TO ACTION & DHNEATION LEVELS
GROUND WATER CONCENTRATIONS COMPARED TO AQON & DELINEATION
LEVELS

MONITORING WELL GAUGING DATA

TOPOGRAPHIC MAP

SITE MAP

SITE MAP WITH SOIL BORING LOCATIONS, SOICONCENTRATIONS AND SAMPLE
DEPTHS

SITE MAP WITH MONITORING WELLS AND GROUNBVATER CONCENTRATIONS
GROUND WATER CONTOUR MAP

SOIL BORING LOGS

MONITORING WELL CONSTRUCTION DIAGRAMS

MONITORING WELL DEVELOPMENT & SAMPLING PRMS

SOIL CLASSIFICATION FORM

LABORATORY ANALYTICAL REPORT

LABORATORY SUMMARY FORM

CHAIN OF CUSTODY

DRINKING WATER EVALUATION SUPPORTING DOOMENTATION
PHOTOGRAPHS

FORM PREPARED BY:

NAME:
COMPANY:
STREET ADDRESS:
CITY, STATE, ZIP:
PHONE #:

EMAIL:

The Tier 1 Investigation Formmust be signed by the UST owner/operator. The ownerétpr is responsible for
ensuring all data is accurate, and the form ilegand complete.

OWNER / OPERATOR SIGNATURE:

PRINT NAME:

DATE:
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CHEMICALS OF CONCERN AND RECOMMENDED LABORATORY MET HODS

Analytical Group 1 - light distillate products -ciading unleaded gasoline, leaded gasoline andiawia
gasoline;

Analytical Group 2 - middle distillate products rcluding diesel, light fuel oils, stoddard solvents
mineral spirits, kerosene, and jet fuels;

Analytical Group 3 - heavy petroleum distillate gwets - including, but not limited to, lubricatiragd
hydraulic oils;

Analytical Group 4 - used ail

Analytical Group 5 - unknown petroleum products pmtroleum products other than those listed in
analytical groups 1, 2, 3 and Additional chemical(s) of concern and analyticaltinoels must be
selected, as appropriate, based on reasonablyablaihformation related to the product storedluiding
additives, impurities and degradation produchs.addition, chemical(s) of concern should be gekbc
based on their toxicity, mobility, and persistemeghe environment. The owners and operators shall
consult with the fire marshal for the appropriateemical(s) of concern for products not in analytica
group 1, 2, 3 and 4.

Analytical

IAnalytical Group Number L 2 3 4 5 Methods

Light Middle Heavy Used Oil |Unknowns &
Distillates |Distillates| Distillates Others

Chemical

Benzene

Toluene

Aromatics  |[Ethylbenzene

0, m and p-Xylenes

8021/8260

X | X [ X | X

X [ X [ X | X |X

Additives  Methyl tertiary-butyl ether (MTBE)

Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Polynuclear |Benzo(k)fluoranthene
Aromatics Chrysene
Dibenz(a,h)anthracene
Indeno(1,2,3-c,d)pyrene
Naphthalen

8270/8310

X IX [ X |IX [ X [X|X|X|[X|X]|X|[X[X

X[ X | X |X[X|X|X[X
X [X | XX |[X|X|X[X

Chlorinated

Hydrocarbons 8260

\Volatile Organic Hydrocarbons

x

TPH (C6 — C12) X
Total PetroleumrpH (C10 — C20) X
Hydrocarbons *irpH (C20 — C34)

8015

X | X [ X | X

\Varies based on UST contents *2

*1 TPH analysis is not required for ground watenpkes.

*2 Additional chemical(s) of concern and analyticamethods must be selected, as appropriate, based on
reasonably available information related to thedpmt stored, including additives, impurities andrdeation
products. In addition, chemical(s) of concern should be gelbdbased on their toxicity, mobility, and
persistence in the environment. The owners andatgs shall consult with the fire marshal for the
appropriate chemical(s) of concern for products not analytical group 1, 2, 3 and 4.
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SUSPECTED RELEASE —
TIGHTNESS TEST FORM 2012

REPORT DATE: FACILITY ID#:

|| OWNER/OPERATOR AND FACILITY DATA ||

UST OWNER INFORMATION: FACILITY INFORMATION:
COMPANY: COMPANY:
ADDRESS: ADDRESS:
CITY, STATE: CITY, ZIP:
ZIP: COUNTY:
CONTACT PERSON: LAT/LONG (decimal):
CONTACT PHONE: RELEASE #:
PERMIT #: FIRE DEPARTMENT:
UST OPERATOR INFORMATION: PROPERTY OWNER INFORMATI ON:
COMPANY: COMPANY:
ADDRESS: ADDRESS:
CITY, STATE: CITY, STATE:
ZIP: ZIP:
CONTACT PERSON: CONTACT PERSON:
CONTACT PHONE: CONTACT PHONE:

DATE THE UST WAS LAST USED:
PERSON (COMPANY) THAT LAST USED THE UST:

|| UNDERGROUND STORAGE TANK (UST) SYSTEM DATA ||

DATE CONST. TANK DATE
TANK# INSTALLED CAPACITY PRODUCT MATERIAL STATUS* REMOVED

*STATUS: CIP = Closed-in-Place,CIS = Change-in-ServiceCIU = Currently-In-Use, R = Removed,RE = Replaced,
00S<90= Out-of-Service < 90 day€)OS>90= Out-of-Service > 90 day©OS>12= Out-of-Service > 12 months
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|| SUSPECTED RELEASE INFORMATION

Release Location: Date Detected:
Product Released: Volume released:
Media Affected:

Describe the conditions leading to the reportinghefsuspected release:

|| REPAIRS AND/OR MODIFICATINS

Describe the repairs and/or modifications:

Were the repairs and/or modifications conducteaigethe tightness test? YES NO[]

NOTE: If yes, a site check is required

|| TIGHTNESS TEST DATA

| Was the entire system tested? NO[_|

If no, describe which portions of the system westdd:

Describe the testing methodology:

Tightness test results:  PA§S  FAIL[]

|| HYDROSTATIC TEST INFORMATION

Depth to highest penetration: Duration of:tes
Test water depth (initial):
Test water depth (final): Hydrostatic testui¢s: PASY |
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CONCLUSIONS

Select one of the following:
] The repairs\modifications were conducted befoestightness (A Site Check is required)
] The tightness test(s) failed (A Site Check redl)ire
] The tightness test(s) passed (Disproved statgs)igested)

MISCELLANEOUS DATA

THE FOLLOWING ITEMS MUST BE ATTACHED:

APPENDIX A FIGURES (includes Topographic & Site Map
APPENDIX B TIGHTNESS TEST RESULTS
APPENDIX C MISCELLANEOUS DATA

FORM PREPARED BY:

NAME:
COMPANY:
STREET ADDRESS:
CITY, STATE, ZIP:
PHONE #:

EMAIL:

This Suspected Release — Tightness Test faumst be signed by the UST owner/operator.
responsible for ensuring all data is accurate,thisdform is legible and complete.

OWNER / OPERATOR SIGNATURE:

The ownerapr is

PRINT NAME: DATE:
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IMMEDIATE CORRECTIVE ACTIONS FORM 2012

REPORT DATE: FACILITY ID#:

|| OWNER/OPERATOR AND FACILITY DATA ||

UST OWNER INFORMATION: FACILITY INFORMATION:
COMPANY: COMPANY:
ADDRESS: ADDRESS:
CITY, STATE: CITY, ZIP:
ZIP: COUNTY:
CONTACT PERSON: LAT/LONG (decimal):
CONTACT PHONE: RELEASE #:
UST OPERATOR INFORMATION: PROPERTY OWNER INFORMATI ON:
COMPANY: COMPANY:
ADDRESS: ADDRESS:
CITY, STATE: CITY, STATE:
ZIP: ZIP:
CONTACT PERSON: CONTACT PERSON:
CONTACT PHONE: CONTACT PHONE:

|| IMMEDIATE CORRECTIVE ACTION (ICA) ACTIVITIES ||

Date & time of release discovery:

Type, volume, and location of product released:

Overview of activities leading towards discoveryfrele product:

Description of completed ICA activities:

Description of planned ICA activities:
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Amount and disposition of any materials generaged. ( soil and liquids):

|| LEAK AUTOPSY ||
POTENTIAL RELEASE SOURCE(S):
[ Tank ] Piping [l Dispenser [] Submersible Pump
[] Delivery Problem [] Unknown [] Other ] NA
List specific sources:
POTENTIAL CAUSE OF RELEASE:
1 sSpil [] overfil [] Corrosion [] Install Problem ] NA
[l Physical / Mechanical Damage or Failure [] Unknown [] Other
List specific causes:

|| UNDERGROUND STORAGE TANK (UST) SYSTEM DATA ||

DATE CONST. TANK DATE
TANK# INSTALLED CAPACITY PRODUCT MATERIAL STATUS* REMOVED

STATUS: CIP = Closed-in-Place,CIS = Change-in-ServiceCIU = Currently-In-Use, R = Removed,RE = Replaced,
00S<90= Out-of-Service < 90 day€)OS>90= Out-of-Service > 90 day©OS>12= Out-of-Service > 12 months
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|| MISCELLANEOUS DATA

THE FOLLOWING ITEMS MUST BE ATTACHED:

ADDITIONAL INFORMATION WHICH IS REQUIRED BY OAC 1301:7-9-13 OR ADDITIONAL

INFORMATION WHICH CLARIFIES THE INVESTIGATION ACTIVITIES SHALL BE SUBMITTED AS
APPENDICIES TO THIS REPORT.

TABLES:

TABLE 1 SOIL CONCENTRATIONS COMPARED TO ACTION & DHNEATION LEVELS
TABLE 2 GROUND WATER CONCENTRATIONS COMPARED TO ACON & DELINEATION
LEVELS

TABLE 3 MONITORING WELL GAUGING DATA

FIGURES:

FIGURE 1 TOPOGRAPHIC MAP

FIGURE 2 SITE MAP

FIGURE 3 SITE MAP WITH RELEASE LOCATION IDENTIFIED

APPENDIX:

APPENDIX A PHOTOGRAPHS

FORM PREPARED BY:
NAME:
COMPANY:
STREET ADDRESS:
CITY, STATE, ZIP:
PHONE #:
EMAIL:

The Immediate Corrective Action Formmust be signed by the UST owner/operator. The ownerédpr is
responsible for ensuring all data is accurate,thadorm is legible and complete.

OWNER / OPERATOR SIGNATURE:

PRINT NAME: DATE:
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MONTHLY FREE PRODUCT
RECOVERY FORM 2012

FACILITY ID#:

REPORT DATE:

RECOVERY MONTH / YEAR:
OWNER/OPERATOR AND FACILITY DATA

||
UST OWNER INFORMATION: FACILITY INFORMATION:
COMPANY: COMPANY:
ADDRESS: ADDRESS:
CITY, STATE: CITY, ZIP:
ZIP: COUNTY:
CONTACT PERSON: LAT/LONG (decimal):
CONTACT PHONE: RELEASE #:
PERMIT #: FIRE DEPARTMENT:
UST OPERATOR INFORMATION: PROPERTY OWNER INFORMATI ON:
COMPANY: COMPANY:
ADDRESS: ADDRESS:
CITY, STATE: CITY, STATE:
ZIP: ZIP:
CONTACT PERSON: CONTACT PERSON:
CONTACT PHONE: CONTACT PHONE:
FREE PRODUCT RECOVERY ACTIVITIES

Describe the details of the free product recovgsyesn:

Describe any malfunctions of the free product recgsystem:

Describe any modifications made to the free prodebvery system:

FREE PRODUCT RECOVERY INFORMATION

Type of free product:

Initial date of discovery:

Date & method of notification:
Estimated quantity released:

Historic location(s) of free product:

=i

Current location(s) of free produg

Product thickness (to 0.01 foot):

Product recovered (gal):
Prodacbvered to date (gal):

Wateclhiisged to date (gal):

Product recovered this period (gal)

Water discharged this period (gal)
Disposition of recovered water:
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Additional Information:

Are free product recovery activities planned negnth, if no, explain? Yds] No[ ]

| MISCELLANEOUS DATA |

ADDITIONAL INFORMATION WHICH IS REQUIRED BY OAC 1301:7-9-13 OR ADDITIONAL
INFORMATION WHICH CLARIFIES THE INVESTIGATION ACTIVITIES SHALL BE SUBMITTED AS
APPENDICIES TO THIS REPORT.

TABLES:

TABLE 1 MONITORING WELL GAUGING DATA

TABLE 2 FREE PRODUCT RECOVERY DATA (Only data fdret past 12 months is required)

FIGURES:

FIGURE 1 SITE MAP (Depicting property boundariesadways, current and former UST system locations,
above ground structures, utilities, adjacent prisggrsoil boring locations, and monitoring well
locations with measured free product thicknesscineid)

APPENDIX:

APPENDIX A PERMITS
APPENDIX B DISPOSAL DOCUMENTATION

FORM PREPARED BY:
NAME:
COMPANY:
STREET ADDRESS:
CITY, STATE, ZIP:
PHONE #:
EMAIL:

The Monthly Free Product Recovery Formust be signed by the UST owner/operator. The ownerédpr is
responsible for ensuring all data is accurate,thadorm is legible and complete.

OWNER / OPERATOR SIGNATURE:

PRINT NAME: DATE:
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QUARTERLY FREE PRODUCT
RECOVERY FORM 2012

REPORT DATE: FACILITY ID#:

RECOVERY PERIOD: through

|| OWNER/OPERATOR AND FACILITY DATA ||

UST OWNER INFORMATION: FACILITY INFORMATION:
COMPANY: COMPANY:
ADDRESS: ADDRESS:
CITY, STATE: CITY, ZIP:
ZIP: COUNTY:
CONTACT PERSON: LAT/LONG (decimal):
CONTACT PHONE: RELEASE #:
PERMIT #: FIRE DEPARTMENT:
UST OPERATOR INFORMATION: PROPERTY OWNER INFORMATI ON:
COMPANY: COMPANY:
ADDRESS: ADDRESS:
CITY, STATE: CITY, STATE:
ZIP: ZIP:
CONTACT PERSON: CONTACT PERSON:
CONTACT PHONE: CONTACT PHONE:

l FREE PRODUCT RECOVERY ACTIVITIES |

Describe the details of the free product recovgsyesn:

Describe any malfunctions of the free product recgwsystem:

Describe any modifications made to the free prodembvery system:

|| FREE PRODUCT RECOVERY INFORMATION ||

Date of recovery event:
Location(s) of free product:
Product thickness (to 0.01 foot):
Product recovered (gal):

Date of recovery event:
Location(s) of free product:
Product thickness (to 0.01 foot):
Product recovered (gal):

Date of recovery event:
Location(s) of free product:
Product thickness (to 0.01 foot):
Product recovered (gal):

EVENT #1

EVENT #2

EVENT #3
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Type of free product:

Initial date of discovery:

Date & method of notification:
Estimated quantity released:
Historic location(s) of free product:

Product recovered this period (gal): Prodacbvered to date (gal):
Water discharged this period (gal): Wateclhiisged to date (gal):
Disposition of recovered water:

Additional Information:

Are free product recovery activities planned negnth? (If no, explain below) Yés| No[ ]

l MISCELLANEOUS DATA |

ADDITIONAL INFORMATION WHICH IS REQUIRED BY OAC 1301:7-9-13 OR ADDITIONAL
INFORMATION WHICH CLARIFIES THE INVESTIGATION ACTIVITIES SHALL BE SUBMITTED AS
APPENDICIES TO THIS REPORT.

TABLES:

TABLE 1 MONITORING WELL GAUGING DATA

TABLE 2 FREE PRODUCT RECOVERY DATA (Only data fdret past 12 months is required)

FIGURES:

FIGURE 1 SITE MAP (Depicting property boundariesadways, current and former UST system locations,
above- ground structures, utilities, adjacent prig® soil boring locations, and monitoring well
locations with measured free product thicknesscaueid)

APPENDIX:

APPENDIX A PERMITS
APPENDIX B DISPOSAL DOCUMENTATION

FORM PREPARED BY:
NAME:
COMPANY:
STREET ADDRESS:
CITY, STATE, ZIP:
PHONE #:
EMAIL:

The Quarterly Free Product Recovery Fomust be signed by the UST owner/operator. The ownerépr is
responsible for ensuring all data is accurate,thadorm is legible and complete.

OWNER / OPERATOR SIGNATURE:

PRINT NAME: DATE:
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INTERIM RESPONSE ACTION
NOTIFICATION FORM 2012

REPORT DATE: FACILITY ID#:

|| OWNER/OPERATOR AND FACILITY DATA

UST OWNER INFORMATION: FACILITY INFORMATION:
COMPANY: COMPANY:
ADDRESS: ADDRESS:
CITY, STATE: CITY, ZIP:
ZIP: COUNTY:
CONTACT PERSON: LAT/LONG (decimal):
CONTACT PHONE: RELEASE #:
UST OPERATOR INFORMATION: PROPERTY OWNER INFORMATI ON:
COMPANY: COMPANY:
ADDRESS: ADDRESS:
CITY, STATE: CITY, STATE:
ZIP: ZIP:
CONTACT PERSON: CONTACT PERSON:
CONTACT PHONE: CONTACT PHONE:
|| IRA ACTIVITIES ||

Description of IRA:

Anticipated volume of soil to be removed:

Estimated volume of free product and/or ground wetdoe recovered:

The anticipated length of time of the IRA:

APPROVAL IS REQUIRED PRIOR TO IRA INITIATION IF ANY  OF THE FOLLOWING APPLIES:
Mark all that apply:
[l Thecombinedvolume of soil to be excavatéar all tier evaluationswill exceed eight hundred cubic yards
[l The anticipated time tmitiate and completéRA is greater than three months
[l AnIRA has already been conducted for this relemsaore than one IRA is planned
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|| MISCELLANEOUS DATA ||

ADDITIONAL INFORMATION WHICH IS REQUIRED BY OAC 1301:7-9-13 OR ADDITIONAL

INFORMATION WHICH CLARIFIES THE INVESTIGATION ACTIV ITIES SHALL BE SUBMITTED AS
APPENDICIES TO THIS REPORT.

FIGURES:

FIGURE 1 SITE MAP (Including the limits of excai@t and/or location of free product)

APPENDIX:
APPENDIX A  PROPOSED SAMPLING AND ANALYSIS PLAN

FORM PREPARED BY:
NAME:
COMPANY:
ADDRESS:
CITY, STATE, ZIP:
PHONE #:

EMAIL:

The Interim Response Action Notification Fomust be signed by the UST owner/operator. The owneraipr is
responsible for ensuring all data is accurate,thadorm is legible and complete.

OWNER / OPERATOR SIGNATURE:
PRINT NAME:

DATE:
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INTERIM RESPONSE ACTION FORM 2012

REPORT DATE: FACILITY ID#:

|| OWNER/OPERATOR AND FACILITY DATA

UST OWNER INFORMATION: FACILITY INFORMATION:
COMPANY: COMPANY:
ADDRESS: ADDRESS:
CITY, STATE: CITY, ZIP:
ZIP: COUNTY:
CONTACT PERSON: LAT/LONG (decimal):
CONTACT PHONE: RELEASE #:
UST OPERATOR INFORMATION: PROPERTY OWNER INFORMATI ON:
COMPANY: COMPANY:
ADDRESS: ADDRESS:
CITY, STATE: CITY, STATE:
ZIP: ZIP:
CONTACT PERSON: CONTACT PERSON:
CONTACT PHONE: CONTACT PHONE:
|| IRA ACTIVITIES

NOTE: Interim response actions do not include in-siteations of oxidants, bio-augmentation solutions, éthese
remedial options should be evaluated and preseintadRemedial Action Plan (RAP).

Description of IRA:

Amount of soil excavated:

Amount of soil removed from the site:

Volume of water treated:

Soil and/or ground water disposition:
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SAMPLE COLLECTION PROCEDURES:

Sample preservation method:

Sampling equipment used:

Sampling method:

FIELD SCREENING:

Instrument used:

Field screening method:

SAMPLING RESULTS

PRE-IRA RESULTS

POST IRA RESULTS

CHEMICAL OF
CONCERN SB

Conc.

Depth
P 1 (mgikg)

SB

Depth

Conc.
(mg/kg)

Action
Level*

BENZENE

TOLUENE

ETHYLBENZENE

TOTAL XYLENES

MTBE

BENZO (a) ANTHRACENE

BENZO (a) PYRENE

BENZO (b) FLUORANTHENE

BENZO (k) FLUORANTHENE

CHRYSENE

DIBENZ (a,h) ANTHRACENE

INDENO (1,2,3-cd) PYRENE

NAPHTHALENE

TPH (C6-C12)

TPH (C10-C20)

TPH (C20-C34)

OTHER:

* Enter the most conservative action level for theemical of concern.

E-60



|| IRA DECISIONS ||

Select one of the following:

[] The concentrations of all chemical(s) of concema or below action levels and\or site-speciigét levels
determined in accordance with OAC 1301:7-9-13 ftr applicable pathways, and no further action is
requested.

1 The concentrations of chemical(s) of concern ranakiove applicable action level(s) and\or site-sjcetarget
levels determined in accordance with OAC 1301:7394dhd the following chemicals of concern and patysv
require further evaluation:

SOIL GROUND WATER

Chemicals of Concern Pathways Chemicals of Concern Pathways

Indicate which of the following options the ownegaator plans on conducting:

[] TIER 2 EVALUATION
[] REMEDIAL ACTION PLAN

[ 1] TIER 3 EVALUATION
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MISCELLANEOUS DATA ||

ADDITIONAL

INFORMATION WHICH IS REQUIRED BY OAC 1301:7-9-13 OR ADDITIONAL

INFORMATION WHICH CLARIFIES THE INVESTIGATION ACTIV ITIES SHALL BE SUBMITTED AS
APPENDICIES TO THIS REPORT.

TABLES:
TABLE 1
TABLE 2
LEVELS

FIGURES:
FIGURE 1
FIGURE 2

APPENDIX:

APPENDIX A
APPENDIX B
APPENDIX C
APPENDIX D
APPENDIX E
APPENDIX F

SOIL CONCENTRATIONS COMPARED TO ACTION & DHNEATION LEVELS
GROUND WATER CONCENTRATIONS COMPARED TO ACON & DELINEATION

TOPOGRAPHIC MAP
SITE MAP

LABORATORY ANALYTICAL REPORT
LABORATORY SUMMARY FORM
CHAIN OF CUSTODY

PCS FORM

DISPOSAL DOCUMENTATION
PHOTOGRAPHS

FORM PREPARED BY:

NAME:
COMPANY:
ADDRESS:
CITY, STATE, ZIP:
PHONE #:

EMAIL:

The Interim Response Action Fomust be signed by the UST owner/operator. The ownerétdpr is responsible
for ensuring all data is accurate, and the fortagéble and complete.

OWNER / OPERATOR SIGNATURE:

PRINT NAME:

DATE:
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DATE

PARCEL OCCUPANT
PARCEL CONTACT
PARCEL ADDRESS
PARCEL CITY/STATE/zZIP

RE: WATER WELL SURVEY FOR INVESTIGATION OF PETROIUBM RELEASE

RELEASE LOCATION (SITE): UST SITE NAME
SITE ADDRESS
CITY, STATE
FACILITY ID# FACILITY ID #

Dear property owner and/or tenant:

CONSULTANT is conducting an environmental investigation ondiebf OWNER/OPERATOR NAMEfor the
above referenced site to maintain compliance with $tate Fire Marshal, Bureau of Underground Storbank
Regulations (BUSTR). BUSTR requires a survey bedocted for every property within 300 feet of thi sn
order to determine the presence of current anargstirinking water (potable) wells. This investigpn is being
performed in an effort to protect your communitgitinking water resources from contamination.

This letter is being provided to you because yawpprty is located within 300 feet of the site refeced above.
Please assist us in evaluating drinking water usgétien the area surrounding the site by answetirggquestions
below and returning this letter within ten daysngsithe enclosed postage-paid envelope. By proyidims
information you are helping us in making a welleimhed and environmentally responsible decisionndigg the
drinking water resources in your community. If ybave any questions, please contact me by telephbne
CONSULTANT PHONE NUMBER

Sincerely,

PREPARED BY
PREPARER'S TITLE

Enclosure: Postage-paid return envelope

Please answer the following questions regarding ypuoperty at the above address:
YES NO UNSURE

] ] ] 1) Is a water well installed on the property doinking, irrigation, or other purposes?
] ] ] 2) If“yes” to #1, is the well still in use? tibt, please explain.
] ] ] 3) Is drinking water at the property suppliethei by a municipal provider such as a
village, city, or county water department, or byravate water company?
] ] [l 4) Are you aware of any nearby potable (drinkiwgter wells? If yes, please explain.
Comments:

Signature of property
owner or manager: Date:
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DATE

PARCEL OCCUPANT
PARCEL CONTACT
PARCEL ADDRESS
PARCEL CITY/STATE/zZIP

RE: LAND USE SURVEY FOR INVESTIGATION OF PETROLEURELEASE

RELEASE LOCATION (SITE): UST SITE NAME
SITE ADDRESS
CITY, STATE
FACILITY ID# FACILITY ID #

Dear property owner and/or tenant:

CONSULTANT is conducting an environmental investigation ondiebf OWNER/OPERATOR NAMEfor the
above referenced site to maintain compliance with $tate Fire Marshal, Bureau of Underground Storbank
Regulations (BUSTR). BUSTR requires a survey bedocted for every property within 300 feet of thi sn
order to determine the current and potential futiared use of the immediate area. This investigaiso being
performed in an effort to protect your communitgdl and ground water resources from contamination.

This letter is being provided to you because yawpprty is located within 300 feet of the site refeced above.
Please assist us in evaluating the land use o&itsa surrounding the site by answering the questi@iow and
returning this letter within ten days using the lesed postage-paid envelope. By providing thisrimiation you
are helping us in making a well-informed and envinentally responsible decision regarding the sad ground
water resources in your community. If you have gogstions, please contact me by telephorgCati SULTANT

PHONE NUMBER

Sincerely,

PREPARED BY
PREPARER'S TITLE

Enclosure: Postage-paid return envelope

Please answer the following questions regarding ypuoperty at the above address:
1) What is the current use of the property? [ ] Residential [] Business/Commercial  [] Both

Name of business (if applicable):

2) How long has the property been used for thrpqee described in item #1?

3) What is the property currently zoned as?

4) Does anybody currently live on the property? []YES [1NO
5) Has anybody ever lived on the property? ] YES [1NO
6) Are there plans to allow anybody to live oa firoperty? []YES [1NO
Comments:

Signature of property
owner or manager: Date:
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TIER 2 EVALUATION FORM 2012

REPORT DATE: FACILITY ID#:

|| OWNER/OPERATOR AND FACILITY DATA

UST OWNER INFORMATION: FACILITY INFORMATION:
COMPANY: COMPANY:
ADDRESS: ADDRESS:
CITY, STATE: CITY, ZIP:
ZIP: COUNTY:
CONTACT PERSON: LAT/LONG (decimal):
CONTACT PHONE: RELEASE #:
UST OPERATOR INFORMATION: PROPERTY OWNER INFORMATI ON:
COMPANY: COMPANY:
ADDRESS: ADDRESS:
CITY, STATE: CITY, STATE:
ZIP: ZIP:
CONTACT PERSON: CONTACT PERSON:
CONTACT PHONE: CONTACT PHONE:

|| TIER 1 CONCLUSIONS ||

List the chemicals of concern and exposure pathwadnysh required additional evaluation at the cositln of the Tier 1
Investigation:

SOIL GROUND WATER

Chemicals of Concern Pathways Chemicals of Concern Pathways

YES NO

] [ ] The Tier 1 Investigation determined that groundewanderlying the site is considered drinking wate

|| SOURCE INVESTIGATION ||

SUBSURFACE INVESTIGATION:

Previously installed soil borings and date insthlle
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Previously installed monitoring wells and date atisd:

Soil borings installed during this investigatiordatate installed:

Monitoring wells installed during this investigatiand date installed:

SB/MW

Install Date

MW
Diameter

Latitude

Longitude

Installed
With*

Total
Depth

Depth
to GW

Depth to
Bedrock

Screened
Interval

* HSA/SS= Hollow stem auger / split spooBP = Direct push,HA = Hand auger

FIELD SCREENING

Instrument used:
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Methodology:

Calibration procedure:

SB/MW#

Depth

PID/FID
(ppm)

PID/FID
(ppm)

PID/FID
(ppm)

PID/FID
(ppm)

PID/FID
(ppm)

PID/FID
(ppm)

PID/FID
(ppm)

PID/FID
(ppm)

0-2’

2-4

46

6-8’

8-10’

10-12

12-14

14-16’

16-18’

18-20’

20-22°

22-24'

24-26'

26-28’

28-30°

30-32’

32-34

34-36’

36-38’

38-40’

40-42’

42-44’

44-46’

46-48’

48-50’

GW Depth

NOTE: The intervals of samples submitted for analystikhbe indicated ifold

E-67




SITE MAXIMUM CONCENTRATIONS

Chemical of Concern

SOIL

GROUND WATER

SB

Depth

Conc.
mg/kg

Action
Level

MW

Conc.
mg/L

Action
Level

BENZENE

TOLUENE

ETHYLBENZENE

TOTAL XYLENES

MTBE

BENZO (a) ANTHRACENE

BENZO (a) PYRENE

BENZO (b) FLUORANTHENE

BENZO (k) FLUORANTHENE

CHRYSENE

DIBENZ (a,h) ANTHRACENE

INDENO (1,2,3-cd) PYRENE

NAPHTHALENE

TPH (C6-C12)

N/A

N/A

N/A

TPH (C10-C20)

N/A

N/A

N/A

N/A

N/A

N/A

TPH (C20-C34)
OTHER:

NOTES:

Enter the maximum concentrations frath current and historical datacollected to date for the release. For soil
sample locations which have been re-sampled acegrth Appendix A.3 of BUSTR’s 2012 Technical Guidan
Manual, only the most current data should be cargid. Soil results are to be reported on a dry Wwelipsis.

Where concentrations are less than detection linnitlicate the detection limit (e.g., < 0.005).

|| LAND USE DETERMINATION ||

LAND USE FOR THE UST SITE SHALL BE CONSIDERED RESIENTIAL UNLESS EITHER OF THE
FOLLOWING APPLIES:

Mark all that apply:

] The current land use for the sited at least 75% of the area within 300 feet of the groperty boundaries is
non-residential

[l The owner/operator has entered into an environmhenvenant (EC) with the State Fire Marshal incadance
with Ohio Revised Code 5301.80 through 5301.92

If either of the above applies, explain (includiB@ restrictions and date of recording) and proddeumentation:

LAND USE DETERMINATION CONCLUSION:
] Land use is considered residential

] Land use is considered non-residential

E-68



|| SITE CONCEPTUAL EXPOSURE MODEL ||

A detailed site conceptual exposure model that dialescribes the conditions under which an exposuto
chemical(s) of concern may occur by identifying edxqure pathways and points of exposure shall be tlgwed and
presented in Appendix M. The exposure pathway eatibn includes a review of the following:

* Receptor identification;

* Media identification;

e Transport mechanisms identification; and,
* Routes of exposure identification.

FOLLOWING THE PATHWAY COMPLETENESS EVALUATION, AN EPOSURE PATHWAY IS
CONSIDERED INCOMPLETE IF ANY OF THE FOLLOWING APPLY:

Mark all that apply:

[l There is no point of exposure identified pursuarparagraph (L)(4)(b) of OAC 1301:7-9-13, for antical of
concern in an identified environmental media

Site-specific data demonstrates that there isramosport mechanism in the identified environmentabia to
move the chemical(s) of concern from the sourca(ajdo the point(s) of exposure

Site-specific data demonstrates that there arsut(s) of exposure in the identified environméntadia to
move the chemical(s) of concern from the sourca(ajdo the point(s) of exposure

Points of exposure are eliminated by ground waser restrictions enforceable by a local governnaglior
regulatory agency, or environmental covenant with$tate Fire Marshal

O 0O 0O 0O

Points of exposure are eliminated by land useicishs enforceable by local government and/oulaimpry
agencies, or environmental covenant with the StageMarshal

If any of the above apply, explain and provide doentation:

PATHWAY EVALUATION CONCLUSIONS:

POINTS OF EXPOSURE ||

WHERE GROUND WATER HAS BEEN DETERMINED TO BE A DRIKING WATER SOURCE IN
ACCORDANCE WITH PARAGRAPH (1)(2)(c) OR (I)(2)(e) OPAC 1301:7-9-13, THE POINT OF EXPOSURE
(POE) SHALL BE THAT CLOSEST TO THE SOURCE AREA(S)POTHE FOLLOWING THAT APPLIES:
Mark all that apply:
] A potable well is located on the site
If applicable, all potable wells located on theesiire POES
[] The site is located within a Drinking Water SouRretection Area (DWSPA)
If applicable, the property boundary located cldgesthe source area is a POE
[] ADWSPA is located within 300 feet of the site
If applicable, the DWSPA boundary located closeshé source area is a POE
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If any of the above apply, explain and indicatedistance(s) from the source area to the POE(S):

IF NONE OF THE ABOVE APPLIES AND NONE OF THE FOLLOWNG APPLIES, THE POINT OF
EXPOSURE SHALL BE THE PROPERTY LINE CLOSEST TO THEOURCE AREA:

Mark all that apply:

[l No potable wells are located within 300 feet & #ite based on a physical sunand an ordinance requires a
mandatory tie-in to a municipal water system fopabperties in the surrounding area

[l No potable wells are located within 300 feet af ite based on a physical sunand an ordinance prohibits
the installation of potable water wells at all peajes within the surrounding area

[l No potable wells are located within 300 feet of ®ite based on a physical sunayd 100 percent of the
properties within 300 feet of the site are eith@mreected to a municipal water source one is readidylable

If any of the above apply, explain and provide doeutation:

IF THE POINT OF EXPOSURE IS DETERMINED TO BE THE PROPERTY LINE IN ACCORDANCE WITH
PARAGRAPH (L)(4)(b)(i)(@)(ii) OR (L)(4)(b)(i)(a)(iy, AND A ROADWAY OR RAILROAD SEPARATES THE
SOURCE AREA FROM A PROPERTY WHERE A POTABLE WELL G@.D BE INSTALLED, THE POINT
OF EXPOSURE MAY BE EXTENDED ACROSS THE ROADWAY ORARROAD TO THE CLOSEST
PROPERTY LINE OF THAT PROPERTY.

YES NO

] [l The above conditions apply
IF A POINT OF EXPOSURE HAS NOT BEEN IDENTIFIED IN PARAGRAPH (L)(4)(b)(i)(a)() THROUGH
(L)@ (b)()(@)(iv) OF OAC 1301:7-9-13, THE POINT ® EXPOSURE SHALL BE 300 FEET FROM THE
SOURCE AREA(S) OR AN ALTERNATE POINT OF EXPOSURE AROVED BY THE FIRE MARSHAL.
Mark all that apply:

[ ] The POE is 300 feet from the source area(s) baisdke above criteria

[l The above criteria has been met and an alter@Eelas been approved by the State Fire Marshal

POINT OF EXPOSURE CONCLUSIONS:

Closest point of exposure:

Distance from the source area(s) to the closest POE

All point of exposure documentation shall be proed in Appendix I. In addition, a site map which pliets the
source area(s) and closest point of exposure shdagdncluded.
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|| SITE-SPECIFIC TARGET LEVEL DEVELOPMENT ||

Fate and transport of chemical(s) of concern aboaetion levels that have potentially complete expaspathways
shall be evaluated by using BUSTR's Tier 2 Spreagsts and BUSTR-Screen ground water modeling utilitgite-
specific target levels (SSTLs) can be developeddplacing default values (specified by the fire nshal) in the
algorithms used to develop action levels with sifgecific values (documentation must be provided).

TIER 2 SPREADSHEET INFORMATION:

Complete the following to depict site-specific datsed in Tier 2 Spreadsheets:

Parameter Default Value Site-Specific value Patl{g)ay Reference*

* Indicate the report name, date, appendix, etc. whiErcumentation of the site-specific data is prestid

Complete the following to depict SSTLs developeggier 2 Spreadsheets:

SSTL SSTL SSTL SSTL

Chemical of Concern Pathway (ppm) Pathway (ppm) Pathway (ppm) Pathway (ppm)
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BUSTR-SCREEN INFORMATION:

Complete the following to depict site-specific dased in BUSTR-Screen models:

Parameter

Default Value

Site-Specific valpe

Patl{g)ay

Reference*

* Indicate the report name, date, appendix, etc. eligrcumentation of the site-specific data is pregid

Complete the following to depict the predictiongtod BUSTR-Screen models:

Chemical of
Concern

Point Of
Demonstration
(POD)

POD
Prediction
Date

Predicted
POD
Concentration

Actual Date
of POD
Sampling

Actual POD
Concentration

Predicted POE
Concentration
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[ IMMEDIATE CORRECTIVE ACTIONS ||

YES NO
] [ ] Free product is currently present
] [1 Free product has been present historically

If yes to either of the above, please completéatmving:

Location(s) of free product:
Amount recovered to date:

YES NO
] ] A remediation system is currently in use at the si
] [ ] Aremediation system has previously been useldeasite but is not currently in use

If yes to either of the above, describe the rentemfissystem and provide background information:

|| TIER 2 DECISIONS ||

Select one of the following:

[ ] The concentrations of all chemical(s) of concerae at or below Tier 2 site-specific target levets &ll
pathways and no monitoring is required pursuant A&Q1:7-9-13(0). No further action is required.

[ ] The concentrations of all chemical(s) of concere at or below Tier 2 site-specific target levets &ll
pathways and a monitoring plan is required to wédBUSTR-Screen. A monitoring plan prepared in
accordance with OAC 1301:7-9-13(L)(7) is includaddppendix P.

[ ] The concentrations of chemical(s) of concern &@ve the Tier 2 site-specific target levels for amemore
exposure pathways, and the following chemicalsoocern and pathways require further evaluation:

SOIL GROUND WATER

Chemicals of Concern Pathways Chemicals of Concern Pathways
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Indicate which of the following options the owneeaator plans on conducting:
[ ] INTERIM RESPONSE ACTION

REMEDIAL ACTION PLAN

TIER 3 EVALUATION

O O O

CALIBRATION OF THE BUSTR-SCREEN MODEL

NOTE: A calibration plan must be submitted for approwéth this report. Include as Appendix Q.

|| MISCELLANEOUS DATA ||

THE FOLLOWING ITEMS MUST BE ATTACHED:

ADDITIONAL INFORMATION WHICH IS REQUIRED BY OAC 1301:7-9-13 OR ADDITIONAL
INFORMATION WHICH CLARIFIES THE INVESTIGATION ACTIVITIES SHALL BE SUBMITTED AS
APPENDICIES TO THIS REPORT.

TABLES:

TABLE 1 SOIL CONCENTRATIONS COMPARED TO ACTION & DENEATION LEVELS
TABLE 2 GROUND WATER CONCENTRATIONS COMPARED TO AQON & DELINEATION
LEVELS

TABLE 3 MONITORING WELL GAUGING DATA

TABLE 4 SITE SPECIFIC GEOTECHNICAL DATA

FIGURES:

FIGURE 1 TOPOGRAPHIC MAP

FIGURE 2 SITE MAP

FIGURE 3 SITE MAP WITH SOIL BORING LOCATIONS, SOICONCENTRATIONS AND SAMPLE DEPTH
FIGURE 4 SITE MAP WITH MONITORING WELLS AND GROUNWATER CONCENTRATIONS
FIGURE 5 GROUND WATER CONTOUR MAP

FIGURE 6 SUBSURFACE CROSS-SECTIONS

APPENDIX:

APPENDIXA  SOIL BORING LOGS

APPENDIX B MONITORING WELL CONSTRUCTION DIAGRAMS

APPENDIX C SOIL CLASSIFICATION FORM

APPENDIX D LABORATORY ANALYTICAL REPORT

APPENDIX E CHAIN OF CUSTODY

APPENDIX F LABORATORY SUMMARY REPORT

APPENDIX G DRINKING WATER EVALUATION SUPPORTING DOGMENTATION
APPENDIX H LAND USE DETERMINATION DOCUMENTATION

APPENDIX | POINTS OF EXPOSURE DOCUMENTATION

APPENDIX J BUSTR-SCREEN DOCUMENTATION

APPENDIX K GEOTECHNICAL LABORATORY REPORT

APPENDIX L LAND AND GROUND WATER USE RESTRICTIONSCOVENANTS
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APPENDIX M SITE CONCEPTUAL EXPOSURE MODEL

APPENDIX N SITE-SPECIFIC TARGET LEVEL DEVELOPMENT@CUMENTATION
APPENDIX O SLUG TEST / PUMP TEST RESULTS

APPENDIX P MONITORING PLAN

APPENDIX Q BUSTR-SCREEN MODEL CALIBRATION PLAN

FORM PREPARED BY:

NAME:
COMPANY:
STREET ADDRESS:
CITY, STATE, ZIP:
PHONE #:

EMAIL:

The Tier 2 Evaluation Report Fonrmust be signed by the UST owner/operator. The owneratpr is responsible for
ensuring all data is accurate, and the form isblegaind complete.

OWNER / OPERATOR SIGNATURE:

PRINT NAME: DATE:
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CHEMICALS OF CONCERN AND RECOMMENDED LABORATORY MET HODS

Analytical Group 1 - light distillate products -ciading unleaded gasoline, leaded gasoline andiawia
gasoline;

Analytical Group 2 - middle distillate products rcluding diesel, light fuel oils, stoddard solvents
mineral spirits, kerosene, and jet fuels;

Analytical Group 3 - heavy petroleum distillate gwets - including, but not limited to, lubricatiragd
hydraulic oils;

Analytical Group 4 - used ail

Analytical Group 5 - unknown petroleum products pmtroleum products other than those listed in
analytical groups 1, 2, 3 and Additional chemical(s) of concern and analyticaltinoels must be
selected, as appropriate, based on reasonablyablaihformation related to the product storedluiding
additives, impurities and degradation produchs.addition, chemical(s) of concern should be gekbc
based on their toxicity, mobility, and persistemeghe environment. The owners and operators shall
consult with the fire marshal for the appropriateemical(s) of concern for products not in analytica
group 1, 2, 3 and 4.

Analytical

IAnalytical Group Number L 2 3 4 5 Methods

Light Middle Heavy Used Oil |Unknowns &
Distillates |Distillates| Distillates Others

Chemical

Benzene

Toluene

Aromatics  |[Ethylbenzene

0, m and p-Xylenes

8021/8260

X | X [ X | X

X [ X [ X | X |X

Additives  Methyl tertiary-butyl ether (MTBE)

Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Polynuclear |Benzo(k)fluoranthene
Aromatics Chrysene
Dibenz(a,h)anthracene
Indeno(1,2,3-c,d)pyrene
Naptthalene

8270/8310

X IX [ X |IX [ X [X|X|X|[X|X]|X|[X[X

X[ X | XX [X|X|X[X
X[ X | XX [X|X|X[X

Chlorinated

Hydrocarbons 8260

\Volatile Organic Hydrocarbons

x

TPH (C6 — C12) X
Total PetroleumrpH (C10 — C20) X
Hydrocarbons *irpH (C20 — C34)

8015

X | X [ X | X

\Varies based on UST contents *2

*1 TPH analysis is not required for ground watenpkes.

*2 Additional chemical(s) of concern and analyticamethods must be selected, as appropriate, based on
reasonably available information related to thedpmt stored, including additives, impurities andrdeation
products. In addition, chemical(s) of concern should be gelbdbased on their toxicity, mobility, and
persistence in the environment. The owners andatgs shall consult with the fire marshal for the
appropriate chemical(s) of concern for products not analytical group 1, 2, 3 and 4.
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EXTENSION REQUEST FORM 2012

REPORT DATE: FACILITY ID#:

|| OWNER/OPERATOR AND FACILITY DATA ||

FACILITY INFORMATION: RESPONSIBLE PARTY:
COMPANY: COMPANY:
ADDRESS: ADDRESS:
CITY, ZIP: CITY, STATE:
COUNTY: ZIP:
RELEASE #: -N CONTACT PERSON:
LAT/LONG (decimal): °N X — ‘W CONTACT PHONE #:

BUSTR COORDINATOR:

|| REQUIREMENTS ||

What is required to be submitted to BUSTR? (Ligtcsfic rule references)

What is the current deadline date?

Describe the reason for the extension request:

What is the length of time being requested for the
extension?

What is the proposed deadline date being requested?

|| MISCELLANEOUS DATA ||

THE FOLLOWING ITEMS MUST BE ATTACHED:

ADDITIONAL INFORMATION WHICH IS REQUIRED BY OAC 1301:7-9-13 OR CLARIFIES THE
EXTENSION REQUEST SHALL BE SUBMITTED AS APPENDICIES TO THIS REPORT.

APPENDIX A FIGURES (Includes Topographic & Site Map
APPENDIX B MISCELLANEOUS DATA

SITE MAP: The site maps should indicate which gmbes the O/O is trying to obtain access to ad aglany
properties that have already denied access.

The Extension Formmust be signed by the UST owner/operator. The owneré&dpr is responsible for ensuring all
data is accurate, and the form is legible and cetapl

OWNER / OPERATOR SIGNATURE:
PRINT NAME: DATE:
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H PETROLEUM CONTAMINATED SOIL (PCS) FORM

This form should be completed and submitted witBiddays of generating a stockpile, within 180 dafyslacing the soil in portable containers, orqrito storage or
treatment, whichever comes firgk. separate PCS form shall be completed for eaclchkpile generated.

OWNER/OPERATOR INFORMATION:
OWNER/OPERATOR NAME:

UST FACILITY INFORMATION:

CONTACT PERSON: ONE:

STORAGE FACILITY INFORMATION:

FACILITY ID#: FACILITY ID#:
FACILITY NAME: FACILITY NAME:
ADDRESS: ADDRESS:
CITY: CITY:
COUNTY: COUNTY:
STATE: ZIP: STATE: ZIP:
DISPOSAL/TREATMENT FACILITY INFORMATION: CUBIC YARDS:

FACILITY ID#:

FACILITY NAME:

On-site treatment (requires a treatment plan)
Off-site treatment (requires a treatment plan

ADDRESS:

Soil analysis falls below Rule 16 re-use Is{&UL)

CITY:

COUNTY:

Returned to excavation (below site specifitom levels) (RTE BAL)
Returned to excavation (above site specdima levels) (RTE AAL)

STATE: ZIP:

Disposal at a latidfi.FL)

STOCKPILE ID:

DATE GENERATED: DATE TRANSFERRED:
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LABORATORY ANALYSIS QA/QC SUMMARY FORM

(To be included with each laboratory chemical asayeport)

H SAMPLE RECEIPT

Was the chain of custody present for all samplesp es[ Y No[ |
Sampler name included? YeS No[_]
Sampler signature included? Ve No[ |
Sample date included? Yed No[_]
Sample time included? Yés| No[_]
List the preservation method(s):
List the cooler temperature upon receipt: °FL] °c[]
Was headspace present in any sample vials? [Yes No[ | NA[ ]
Were the soil sample containers filled? [ ek No[_] NA[ ]
Were sample containers tightly sealed? Yds  No[ |
Were the correct laboratory containers used? [Yes No[_]

H SAMPLE ANALYSIS

Were all analysis performed using SW-846 & ASTM hagts? Yes[ ] No[_]
If not, identify the other methods used:
Were dates of sample extraction provided? Yes[_] No[_]
Were the matrix spike results within the contralitirange established by the USEPA? rds No[ ]
Were surrogate recoveries within the control limitge established by the USEPA? ds No[ ]
Were control samples used to establish apprope@ttol limits for precision and bias? Yes No[ ]
Were instrument blanks, calibration standards,raathod blanks submitted and analyzed? [Yks No[_]
Were matrix spike samples analyzed and either rspike duplicates or matrix duplicate Yes[ ] No[ ]
samples analyzed?
Were the following QC samples used for each aralybatch:
Lab control samples Yes[ ] Nol[_]
Method blanks Yes[ ] Nol[_]
Matrix spikes Yes[ ] Nol[_]
Matrix spike duplicates or matrix duplicates Yes[ | No[ |
Were there any problems noted with surrogate rego%e recovery, or % RSD? Yes[_| No[ ]
If so, list sample IDs:
Were there any data qualifiers noted by the lab? Yes[ ] No[_]
If so, list sample IDs:
H LAB CERTIFICATION H
Is the laboratory affiliated with the sampling ccang? | Yes | No[ |
Check lab certification that applies[_] Ohio EPADDGW [ ] Ohio EPAVAP [ NELAP [ ]A2LA
[ ] Other (list):
H COMPLETED BY H
Print Name of Lab Representative and Title: Signature Date
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Acronyms

AL action levels
ASTDR Agency for Toxic Substances and Disddagistry
ASTM American Society for Testing and My

BP Beyond Petroleum (formerly BritBhtroleum)
BUSTR Bureau of Underground Storage Tank Riguns
CA corrective action

CIDARS Chemical Information Database and Amgllie
Regulatory Standards

CFR Code of Federal Regulations

COC(s) chemical(s) of concern

DTW depth to the top of ground water

ER exchange rate

GUPUS Generic Unrestricted Potable Use Standa
H Henry's Law Constant

HEAST Health Effects Assessment Summary &ble
HSDB Hazardous Substance Data Bank

IRIS Integrated Risk Information System

MCL maximum constant level

NCEA National Center for Environmental Assment
OAC Ohio Administrative Code

O/O owner/operator

Ohio EPA Ohio Environmental Protection Agency
PAH polynuclear aromatic hydrocarbon

POD point of demonstration

POE point of exposure

RBCA risk-based corrective action

RISC Risk-Integrated Software for Cleasmup
SSTL site-specific target level

TPH total petroleum hydrocarbon

USEPA United States Environmental Protecigency
UsST underground storage tank

VAP Voluntary Action Program

VF volatilization factor
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F.1 Tier 1 Action Levels

The action levels (ALs) published in the Ohio Admsirative Code (OAC) 1301:7-9-13 were
developed using the assumptions, parameters, guditbims provided in this Appendix. In
general, ALs developed for common chemical(s) afceon (COCs) use the most conservative
assumptions for the exposure pathways typicallyoentered at an underground storage tank
(UST) site. Specifically, ALs assume that the ptoes will be children and adults living at the
site and that all exposures will occur at the sewrfcthe highest COC concentrations.

F.2 Tier 2 Site-Specific Target Levels

The Bureau of Underground Storage Tank RegulatiBidSTR) Spreadsheets must be used to
evaluate COC fate and transport when the COC coratemms exceed ALs for complete
exposure pathways. The fate and transport of CA&s be evaluated by conductioge or a
combinationof the following three options:

1. Develop site-specific target levels (SSTLs) by aeplg default values with site-specific data
in the BUSTR Spreadsheets;

2. Utilize analytical fate and transport modeling .(i.88USTR-Screen) to predict COC
concentrations in ground water at each point obsxpe (POE); and/or

3. Back-calculate SSTLs by utilizihg a combination &USTR-Screen and BUSTR
Spreadsheets.

BUSTR Spreadsheets are located on the websitevwat.com.state.oh.us/sfm/busir by
contacting BUSTR at (614) 752-7938 for an electrasrsion available on a compact disc.

F.2.1 SSTL Development in BUSTR Spreadsheets (Optio n 1)

SSTLs can be calculated by replacing the defaliliegaused in AL calculations with site-specific
values for certain geological and hydrogeologicalameters. Site-specific values nmaly be
substituted for the following parameters:

e Total porosity in vadose zone;

* Volumetric water content in vadose zone;

* Volumetric air content in vadose zone;

* Volumetric air content in capillary fringe soil;

» Volumetric water content in capillary fringe soil;
» Total organic carbon;

* Dry bulk density;

» Saturated hydraulic conductivity; and

Other values that were determined during the Tiand Tier 2 investigations, such as depth to
ground water, soil type, building type, depth frsource to ground water, and land-use
classification, may be changed with supporting deeatation. Exposure parameters can only be
changed from residential to non-residential bagethuhe land-use determination.

When using SSTLs calculated this way, assume ltlgaexposure pathways identified in the Tier

1 Evaluation apply and compare the SSTL to thedsgleoncentration for each COC for each
exposure pathway. As in the Tier 1 Evaluationpassthat the SSTLs are located at the POE.
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This approach is also appropriate for calculatif®YSs for chemicals that have no calculated
Tier 1 ALs.

BUSTR Spreadsheets include soil to indoor air, spibutdoor air, ground water to indoor air,
ground water to outdoor air, and soil leachingrmugd water (or drinking water). Direct contact
and total petroleum hydrocarbon (TPH) values atedi in OAC Rule 1301:7-9-13(J)(2)(d) and
(J)(2)(e), therefore these values cannot be releddmiusing site-specific data. For chemicals not
listed in the direct contact table, reference th@oCEnvironmental Protection Agency (Ohio
EPA) DERR VAP generic direct contact standards aopplemental generic direct contact
standards. (See OAC 3745-300-08.)

F.2.2 Fate and Transport Modeling Using BUSTR-Scree n (Option 2)

BUSTR-Screen may be used to predict COC conceoiitat each point of demonstration
(POD) or POE for ground water ingestion and growatkr to indoor air pathways.

BUSTR-Screen is a ground water fate and transpademcombining a user interface with
Bioscreen, a Microsoft® Excel-based modeling prograreated by the United States
Environmental Protection Agency (USEPA). The psmof the BUSTR-Screen interface to the
Bioscreen Model is to simplify presentation of ihparameters and output results for BUSTR
CA sites.

Bioscreen and BUSTR-Screen are Microsoft® Excelebasodeling programs based on
Domenico fate and transport equations. The equateod calculations used in the BUSTR-
Screen Model are identical to those used in thes®e&en Model, version 1.4. Both models
predict the amount of natural attenuation of digsolhydrocarbons in confined or unconfined
aquifers. The models are designed to predict omgizontal flow with a constant seepage
velocity.

BUSTR requires that BUSTR-Screen be used if growater fate and transport modeling is
performed during the Tier 2 Evaluation process (Q801:7-9-13, effective July 1, 2012.)

BUSTR-Screen can be downloaded from the BUSTR welsivww.com.state.oh.us/sfm/bust
(For additional information, see Appendix G, BUSTBreen Ground Water Model.)

F.2.3 Back Calculation Using BUSTR Spreadsheets and BUSTR-Screen
(Option 3)

Another option for calculating SSTLs is using BUSTHpreadsheets and BUSTR-Screen to
evaluate the fate and transport of COCs in therenmental media for the soil leaching, ground

water transport, and/or volatilization pathwaysor Example, the owner/operator O/O may use a
combination of the soil to ground water leachingl &1JSTR-Screen spreadsheets to predict
acceptable soil and ground water SSTLs that aregiiee of the POE in the source area.
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F.3 Default Parameters

Tables F.1 — F.4 below provide the default input arposure parameters used in developing the

Tier 1 action levels and the recommended paramdtersleveloping Tier 2 SSTLs.

Less

conservative, site-specific values may be substitior many of these default parameters.
Whenever a site-specific input parameter is substited for a default parameter, provide
supporting documentation to BUSTR Do not modify the residential default exposure
parameters, such as the parameters listed in FableDefault Exposure Parameters.

Table F.1- Default Exposure Parameters

Residents Workers
Parameter Symbol  |Units Child Adult Non-residential Excavation
Target Risk TR unitless 1.00E-05 a 1.00E-05 a 1.OBE a |1.00E-05 a
Target Hazard Quotient THQ unitless 1 a 1 a 1 a 1 al
Averaging Time (carcinogens) AT years 70 a 70 al 70 al 70 a
Averaging Time (non-carcinogen#T years 6 a 17 a| 25 b| 1 c
Body Weight BW kg 15 a 70 al 70 b| 70 c
Exposure Duration ED years 6 a 17 a 25 b 1 c
Exposure Frequency EF days 350 g 350 a 250 b 120 C
Skin surface area SA ém NA f NA f INA f 3300 c
Soil to skin adherence factor M unitless NA f NA NA fo1 d
Ingestion Rate IR mg/day NA f NA NA f 200 c
Inhalation Rate (indoor) IR m/hr 0.625 a 0.625 a| 0.833 bl NA f
Inhalation Rate (outdoor) IR m¥/hr 0.833 0.833 b| 0.833 b| 1.00 c
Exposure time (indoor) ET hours 16 a 16 a 8 e NA f
Exposure time (outdoor) ET hours 2 e 2 e 8 e 8 cle
Notes for Table F.1 - Default Exposure Parameters:
a. Values used in development of Tier 1 actionlieve
b. ASTM RBCA standard default exposure.
c. VAP Voluntary Action Program (construction workgiidance).
d. U.S. EPA Supplemental Risk Assessment Guidasrc8ufperfund.
e. U.S. EPA Exposure Factors Handbook.
f. Not applicable.
Table F.2- Default Soil Parameters
Parameter Symbol Units Class 1 Soil Class 2 Soil Class 3 Soi
Total Porosity in vadose zone Or cmélent 0.43 0.43 0.43
Volumetric water content in vadose zone Ous cmélent 0.12 0.15 0.25
Volumetric air content in vadose zone Oas cmélent 0.31 0.28 0.18
Volumetric air content in capillary fringe soil Oacap cnr/ent 0.043 0.043 0.043
Volumetric water content in capillary fringe soill ~ ©ycap cmélent 0.387 0.387 0.387
Thickness of capillary fringe 1) Cm 5 5 5
Fraction organic carbon o g oc/ g soil 0.002 0.0025 0.003
Bulk density Ps glent? 1.4 1.6 1.8
Saturated hydraulic conductivity K cm/sec 5.83E-03 4.17E-05 1.67E-05
Wetting front suction head W Cm -4.95 -21.85 -31.63
Infiltration rate I cm/year 31.75 20.32 6.35
Ponding depth h Cm 0 0 0
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Table F.3 - Default Building Parameters

Parameter Symbol Units Residential Non-Residential
Enclosed space air exchange rate ER 1/sec] 1.39E-04 2.30E-04
Enclosed space volume/infiltration area ratio g L Cm 487.68 487.68
Enclosed space foundation or wall thickness Lcrac Cm 15 15
Areal fraction of cracks in foundation/walls n cnf/en? 0.001 0.001
Volumetric air content in foundation/wall cracks Oacrack cm/ent 0.25 0.25
Volumetric water content in foundation/wall cracks Owcrack cnv/en? 0.19 0.19
Table F.4- Default Ground Water and Atmospheric Par ameters
Parameter Symbol Units Value
Ground water darcy velocity Ugw cm/yr 2500
Ground water mixing zone thickness Ogw cm 200
Ambient air mixing zone height Oair cm 200
Wind speed above ground surface in ambient mixargez UWir cm/sec 225
Width of source area parallel to wind direction w mc 1500

F.3.1 Default Physical, Chemical, and Toxicological

Properties for COCs

The tables below, Table F.5 - Reference Table gieal and Chemical Properties and Table
F.6, Reference Table of Toxicological Propertiagyvjmle COC specific input parameter values
for deriving ALs; additional COCs also are providaglow. If a COC specific input parameter

value is not provided on these tables or in theserences, then use another publicly available
reference.
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Table F.5- Reference Table of Physical and Chemical Properties
Vapor
Chemical of Concern Molecular Solubility Pressure Henry's Law Soil-Water
Partition
Weight 20°-25° 20°-25° Constant Coeff.
3 3 3 3
c c c c Q
[ [ (3] (3] c
@ @ @ @ o
© © © © L
o4 o4 [ [ e

i/mol mi/L mmHiisati Dimensionless| Koc iL/kii

benzene 78.1 a | 1.75E+03 | b | 9.52E+01 h 2.28E-01 b 6.17E+01 q
toluene 92.1 a | 5.26E+02 | b | 2.84E+01 h 2.72E-01 b 1.40E+02 q
ethyl benzene 106.2 a | 1.69E+02 | b | 9.60E+00 h 3.23E-01 b 2.04E+02 q
xylenes, total 106.2 e | 1.75E+02 | gq | 8.84E+00 | h 2.90E-01 e 1.29E+02 q
1,2,4 trimethyl benzene 120.2 s | 570E+01 | s | 2.03E+00 | a 6.16E-03 S 7.20E+02 S
1,2 dibromoethane, EDB 187.9 a | 430E+03 | a 1.12E+01 h 2.89E-02 f 4.37E+01 j
) 3.80E+01
1,2 dichloroethane, EDC 99 a | 852E+03 | ¢ 7.89E+01 h 4.01E-02 b q
5.10E+04

methil tert butil ether, MTBE 88.2 i i 2.49E+02 h 2.04E-02 i 6.00E+00 i

acenaphthene 154.2 a | 424E+00 | b 2.30E-03 a 6.36E-03 b 4.90E+03 q
anthracene 178.2 a | 4.34E-02 b 2.67E-06 h 2.67E-03 b 2.34E+04 q
benzo(a)anthracene 228.3 a | 9.40E-03 b 3.05E-08 h 1.37E-04 b 3.58E+05 q
benzo(b)fluoranthene 252.3 a | 1.50E-03 b 5.00E-07 h 4.55E-03 b 1.23E+06 b
benzo(k)fluoranthene 252.3 a | 8.00E-04 b 9.65E-10 h 3.40E-05 b 1.23E+06 b
benzo(g,h,i)perylene 276.34 s 2.60E-04 S 1.01E+00 a 1.60E-06 S 2.50E+05 S
benzo(a)pyrene 252.3 a 1.62E-03 b 5.49E-09 a 4.63E-05 b 9.69E+05 o]
chrysene 228.3 a | 1.60E-03 | b | 6.23E-09 h 3.88E-03 b 3.98E+05 b
dibenz(a,h)anthracene 278.4 a | 2.49E-03 b 1.00E-10 | h 6.03E-07 b 1.79E+06 q
fluoranthene 202.3 a | 2.06E-01 b 1.23E-08 h 6.60E-04 b 4.91E+04 q
fluorene 166.2 a | 1.98E+00 | b 8.42E-03 h 2.61E-03 b 7.71E+03 q
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Table F.5- Reference Table of Physical and Chemical

Properties (continued)

indeno(1,2,3-cd)pyrene 276.3 2.20E-05 | b 1.00E-10 6.56E-05 3.47E+06
naphthalene 128.2 3.10E+01 | b 8.50E-02 1.98E-02 1.19E+03

rene 202.3 1.35E-01 | b | 2.45E-06 4.51E-04 6.80E+04
carbon tetrachloride 153.2 7.93E+02 | b 1.15E+02 a 1.25E+00 1.52E+02
chlorobenzene 112.6 4.72E+02 | b 1.20E+01 1.52E-01 2.24E+02
chloroform 119.4 7.92E+03 | b 1.97E+02 1.50E-01 5.25E+01
1,1 dichloroethane 99 5.06E+03 | b 2.27E+02 a 2.30E-01 5.34E+01
1,1 dichloroethylene 96.9 2.25E+03 | b 6.00E+02 1.07E+00 6.50E+01
cis 1,2 dichloroethylene 96.9 3.50E+03 | b | 2.01E+02 1.67E-01 3.55E+01
trans 1,2 dichloroethylene 96.9 6.30E+03 | b | 3.31E+02 3.85E-01 3.80E+01
methylene chloride 84.9 1.30E+04 | b | 4.35E+02 8.98E-02 1.00E+01
styrene 104.2 3.10E+02 | b 6.40E+00 1.13E-01 9.12E+02
1,1,2,2 tetrachloroethane 167.9 2.97E+03 | b | 4.62E+00 1.41E-02 7.90E+01
tetrachloroethylene (PCE) 165.8 2.00E+02 | b | 1.86E+01 | a 7.54E-01 2.65E+02
1,1,1 trichloroethane 1334 1.33E+03 | b 1.24E+02 a 7.05E-01 1.35E+02
1,1,2 trichloroethane 1334 4.42E+03 | b 2.30E+01 3.74E-02 7.50E+01
trichloroethylene (TCE) 1314 1.10E+03 | b 6.90E+01 a 4.22E-01 9.40E+01
vinyl chloride 62.5 2.76E+03 | b 2.98E+03 1.11E+00 1.88E+01
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Table F.5- Reference Table of Physical and Chemical

Properties (continued)

Degradation Rate Air Water
Chemical of Concern Octanol/Water (Half-Life) Diffusivity Diffusivity
high end to low
Partition Coeff. end range Di. (25°C) Diw (25°C)
3 3 3
c c c Q
g g o S
ko) ko) k) S
3] 3] o %
Ioi KowiL/kil o dai'l,idaisl o cm?/s x cm®/s o
7.00E-02(10) to
benzene 2.13E+00 b 9.60E-04(720) d 8.80E-02 b 9.80E-06 b
toluene 2.75E+00 b .1(7)-.025(28) d 8.70E-02 b 8.60E-06 b
ethyl benzene 3.14E+00 b | .1(6)-.00304(228) | d 7.50E-02 b 7.80E-06 b
.050(14)-
xylenes, total 3.16E+00 S .0019(360) d 7.67E-02 q 8.46E-06 q
4.50E-02(15) to
1,2,4 trimethyl benzene 3.78E+00 s 1.23E-02(56) d | 6.44E-02 | g | 7.92E-06 | g
.0354(19.6)-
1,2 dibromoethane, EDB 1.76E+00 a .0058(120) d 5.00E-02 g 9.60E-06 a
.007(100)-
1,2 dichloroethane, EDC 1.47E+00 b .0019(360) d 1.04E-01 b 9.90E-06 b
9.40E-01 .012(56)- 1.03E-01 1.05E-05
methyl tert butyl ether, MTBE S .0019(360 d
.0282(24.6)-
acenaphthene 3.92E+00 b .00340(204) d 4.21E-02 b 7.69E-06 b
.007(100)-
anthracene 4.55E+00 b .00075(920) d 3.24E-02 b 7.74E-06 b
.00340(204)-
benzo(a)anthracene 5.70E+00 b .000510(1360) d 5.10E-02 b 9.00E-06 b
.00096(720)-
benzo(b)fluoranthene 6.20E+00 b .000568(1220) d 2.26E-02 b 5.56E-06 b
.0003898(1778)-
benzo(k)fluoranthene 6.20E+00 b .000162(4280) d 2.26E-02 b 5.56E-06 b
0.0005873(1180)-
benzo(g,h,i)perylene 6.63E+00 s 0.0005331(1300) d 2.03E-02 q 5.20E-06 q
.00608(114)-
benzo(a)pyrene 6.11E+00 b .000654(1060) d 4.30E-02 b 9.00E-06 b
.000934(742)-
chrysene 5.70E+00 b .0003(2000) d 2.48E-02 b 6.21E-06 b
.000960(722)-
dibenz(a,h)anthracene 6.69E+00 b .000369(1880) d 2.02E-02 b 5.18E-06 b
.0025(280)-
fluoranthene 5.12E+00 b .00079(880) d 3.02E-02 b 6.35E-06 b
.011(64)-
fluorene 4.21E+00 b .0058(120) d 3.63E-02 b 7.88E-06 b
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Table F.5- Reference Table of Physical and Chemical  Properties (continued)

.00058(1200)-
indeno(1,2,3-cd)pyrene 6.65E+00 b .000475(1460) d 1.90E-02 | b | 5.66E-06 b
naphthalene 3.36E+00 b | .7(1)-.00269(258) d 5.90E-02 | b | 7.50E-06 b
.0017(420)-
rene 5.11E+00 b .00018(3800 d 2.72E-02 | b | 7.24E-06 b
carbon tetrachloride 2.73E+00 a .1(7)-.0019(360) d 7.80E-02 | b | 8.80E-06 b
.0051(136)-
chlorobenzene 2.86E+00 b .002(300) d 7.30E-02 | b | 8.70E-06 a
.012(56)-
chloroform 1.92E+00 b .0004(1800) d 1.04E-01 | b | 1.00E-05 b
.011(64)-
1,1 dichloroethane 1.79E+00 a .0019(360) d 7.42E-02 | b | 1.05E-05 b
.012(56)-
1,1 dichloroethylene 2.13E+00 a .005(132) d 9.00E-02 | b | 1.04E-05 b
cis 1,2 dichloroethylene 1.86E+00 b no data 7.36E-02 | b | 1.13E-05 b
trans 1,2 dichloroethylene 2.07E+00 b no data 7.07E-02 | b | 1.19E-05 b
methylene chloride 1.25E+00 a | .050(14)-.012(56) d 1.01E-01 | b | 1.17E-05 b
.025(28)-
styrene 2.94E+00 b .003(210) d 7.10E-02 | b | 8.00E-06 b
1.550(.446)-
1,1,2,2 tetrachloroethane 2.39E+00 a .015(45) d 7.10E-02 | b | 7.90E-06 b
.0019(360)-
tetrachloroethylene (PCE) 2.67E+00 b .00096(720) d 7.20E-02 | b | 8.20E-06 b
.005(140)-
1,1,1 trichloroethane 2.48E+00 a .0013(546) d 7.80E-02 | b | 8.80E-06 b
.0051(136)-
1,1,2 trichloroethane 2.05E+00 b .00095(730) d 7.80E-02 | b | 8.80E-06 b
.0022(321)-
trichloroethylene (TCE) 2.71E+00 b .0004(1653) d 7.90E-02 | b | 9.10E-06 b
.012(56)-2.41E-
vinyl chloride 1.50E+00 b 04(2875) d 1.06E-01 | b | 1.23E-06 b

References for Table F.5, Reference Table for hlyand Chemical Properties:

a. Montgomery, J. H., 1996. Ground water Chemibaisk Reference, 2nd. Edition. CRC Press, Inc. Batan, FL.

b. US EPA, 1996Soil Screening Guidanc&EPA540/R-96/018.

¢. Windholz, M. (ed.), 1976The Merck Index, 9th EditipiMerck and Co., Inc. Rahway, N.J.

d. Howard,P.,et al., 199Handbook of Environmental Degradation Ratieswis Publishers Inc., Chelsea, MI.
Half-life values are given in days for groundter and include a high-end range and low-end range

e. American Society for Testing & Materia&andard Guide for Risk-Based Corrective Actionlisppat
Petroleum Release Sites, E 1739-95

f. Henry's Law Constant (HLC) (atm®mol) is calculated from HCL (dimensionless) byiding by 41. HLC
(dimensionless) is calculated from HLC (atm-m@&l)nby multiplying by 41(Soil Screening Guidance).

g. BP Oil and Spence, L.R., October, 19B&k-Integrated Software for Cleanu@SC), , Version 3.0.

h. Howard and Meylan, 199FHandbook of Physical Properties of Organic Chenscal

j- Kqoe Value is converted from log.Kgiven in Reference a.

g. Ohio EPA - Voluntary Action Program Chemicafdmmation Database and Applicable Regulatory Stedsla
(CIDARS) - Revised 7-14-03

s. Hazardous Substance Data Bank (HSDB)

F-10



Ohio Department of Commerce, Division of State RMa&shal: BUSTR 2012 Technical Guidance Manual

Table F.6- Reference Table of Toxicological Propert ies
Chemical of Concern
Slope
Slope Factor Reference Reference
Factor Inhalation Dose Dose
Ingestion ) Ingestion Inhalation (p)
3 3 3 3
o c o c
o o o o
L L L L
() (o) () ()
1/(mg/kg-d) | & | 1imgkg-d) | & | mgkgd | & mg/kg-d* x
benzene 5.50E-02 k 2.70E-02 k | 4.00E-03 k 8.58E-03 k
toluene no data no data 2.00E-01 k 1.14E-01 k
ethyl benzene no data no data 1.00E-01 k 2.86E-01 k
xylenes, total no data no data 2.00E-01 k 2.86E-02 k

1,2,4 trimethil benzene no data no data 5.00E-02 n 1.72E-03 n

1,2 dibromoethane, EDB 8.50E+01 k 7.70E-01 Kk no data 5.71E-05 |
1,2 dichloroethane, EDC 9.10E-02 k 9.10E-02 k 3.00E-02 n 1.43E-03 r
methyl tert butyl ether,

MTBE no data no data no data 8.58E-01 k
acenaphthene no data no data 6.00E-02 k no data
anthracene no data no data 3.00E-01 k no data
benzo(a)anthracene 7.30E-01 k 3.08E-01 n no data no data
benzo(b)fluoranthene 7.30E-01 k 3.08E-01 n no data no data
benzo(k)fluoranthene 7.30E-02 k 3.08E-02 n no data no data
benzo(g,h,i)perylene no data no data 3.00E-02 q no data
benzo(a)pyrene 7.30E+00 k 3.08E+00 k no data no data
chrysene 7.30E-03 k 3.08E-03 n no data no data
dibenz(a,h)anthracene 7.30E+00 k 3.08E+00 n no data no data
fluoranthene no data no data 4.00E-02 k no data
fluorene no data no data 4.00E-02 k no data

F-11




Ohio Department of Commerce, Division of State RMa&shal: BUSTR 2012 Technical Guidance Manual

Table F.6- Reference Table of Toxicological Proper

ties (continued)

indeno(1,2,3-cd)pyrene 7.30E-01 k 3.08E-01 n no data no data
naphthalene no data no data 2.00E-02 k 8.58E-04
iirene no data no data 3.00E-02 k no data
carbon tetrachloride 1.30E-01 k 5.25E-02 k | 7.00E-04 k 5.72E-04
chlorobenzene no data no data 2.00E-02 k 1.72E-02
chloroform 6.10E-03 k 8.05E-02 k | 1.00E-02 k 2.84E-02
1,1 dichloroethane no data no data 1.00E-01 1.43E-01
1,1 dichloroethylene no data no data 5.00E-02 k 5.72E-02
cis 1,2 dichloroethylene no data no data 1.00E-02 | 1.00E-02
trans 1,2 dichloroethylene no data no data 2.00E-02 k 2.00E-02
methylene chloride 7.50E-03 k 1.60E-03 k | 6.00E-02 k 8.60E-01
styrene no data no data 2.00E-01 k 2.86E-01
1,1,2,2 tetrachloroethane 2.00E-01 Kk 2.03E-01 k | 6.00E-02 n no data
tetrachloroethylene (PCE) 5.20E-02 n 2.03E-03 n | 1.00E-02 k 7.72E-02
1,1,1 trichloroethane no data no data 2.80E-01 n 2.86E-01
1,1,2 trichloroethane 5.70E-02 k 5.60E-02 k | 4.00E-03 k 4.00E-03
trichloroethylene (TCE) 1.10E-02 n 5.95E-03 n | 6.00E-03 n 6.00E-03
vinyl chloride 1.40E+00 k 3.08E-02 k | 3.00E-03 k 2.86E-02

References for Table F.6, Reference Table of Téagioal Properties:

k . Integrated Risk Information System (IRIS).

I. Health Effects Assessment Summary Tables (HEAST)

m. route extrapolation.

n. National Center for Environmental AssessmentENL

g. Ohio EPA - Voluntary Action Program Chemical dnhation Database and Applicable Regulatory Statsdar
(CIDARS) - Revised 7-14-03.

r. ATSDR.

F-12




Ohio Department of Commerce, Division of State M@&rshal: BUSTR 2012 Technical Guidance Manual

F.4 Ground Water Ingestion Pathway

F.4.1 Tier 1

The ground water ingestion AL for each COC waswvaerifrom the maximum contaminant level
(MCL) established by the USEPA under the NatiomanBry Drinking Water Regulations (40
[Code of Federal Regulations] CFR Part 141) and Nad¢ional Secondary Drinking Water
Regulations (40 CFR Part 143). Find the MCL values at
http://water.epa.gov/drink/contaminants/#List.

Several of the polynuclear aromatic hydrocarbonHPAction levels are based on a Generic
Unrestricted Potable Use Standard (GUPUS) calalilayeOhio EPA DERR VAP. These action
levels are listed in OAC 3745-300-08(C)(3)(b)&(a) WAPs Supplemental Generic Numerical
Values. (Information on calculating a GUPUS canfdaend in theSupport Document for the
Development of Generic Numerical Standards and Rggdessment Procedurpeepared by the
Ohio EPA, DERR VAP.)

F.4.2 Tier 2

Regardless of the land use, assume that a resitledtilt or child receptor can ingest COCs that
are dissolved in ground water (or surface wategpluss drinking water.

Therefore, SSTLs cannot be calculated for the gtouater ingestion pathway during further tier
evaluations. Instead, apply the AL for ground wadtegestion at the site-specific point of
exposure.

If a MCL is not available for a COC and a Generiwréstricted Potable Use Standard (GUPUS)
has been calculated by the Ohio EPA DERR VAP, thea the Ohio EPA Generic Potable
Unrestricted Use Standard.

If a MCL or an Ohio EPA GUPUS is not available #€OC, then provide sufficient justification
to eliminate it from the list of COCs being evakzht

F.5 Direct Contact with Soil Pathway

F.5.1Tier 1

Within this exposure pathway, consider these foymosure routes for adult or child receptor in a
residential setting: 1) incidental ingestion, 2yrdal contact, 3) inhalation of volatile organic
compounds, and 4) inhalation of particulates.

Each direct contact COC AL for each COC derivesnfthe Ohio EPA DERR VAP rule OAC
3745-300-08 (B)(3)(b) Table liGeneric Direct Contact Soil Standards for Carcinoigeand
Noncarcinogenic Chemicals of Concern — Residehtiald Use Category

The Support Document for the Development of Generic éMigal Standards and Risk

Assessment Proceduresepared by the Ohio EPA, DERR VAP, provides detan how the
direct contact ALs were derived.
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F.5.2 Tier 2

Residential

No site-specific default exposure factors may besstuted during Tier 2.
Non-Residential

Consistent with the approach used for the Tier k,Abe Tier 2 SSTLs for direct contact also
follow the VAP rule. Specifically, the Tier 2 SS§lmay be taken from OAC 3745-300-08
(B)(3)(c) Table 1lI: Generic Direct Contact Soil Standards for Carcinoige and
Noncarcinogenic Chemicals of Concern — Commeraial kndustrial Land Use Categoriegier

2 SSTLs may also be taken from the Supplementak@ehumerical Values developed by the
Ohio EPA.

Additionally, Tier 2 SSTLs may be developed accogdio the Support Document for the
Development of Generic Numerical Standards and Riskessment ProcedureShio EPA,
DERR VAP.

Construction and Excavation Worker

The direct contact with soil by construction and egavation workers must be evaluated
whenever all soil pathways required in Tier 1 havebeen eliminated. Consistent with the
approach used for the Tier 1 action levels, the Zi&STLs for direct contact also follow the
VAP rule. Specifically, the Tier 2 SSTLs may bkem from OAC 3745-300-08 (B)(3)(d) Table
IV: Generic Direct Contact Soil Standards for Carcinoigeand Noncarcinogenic Chemicals of
Concern — Construction and Excavation Activitiedegaries Tier 2 SSTLs may also be taken
from any of the Supplemental Generic Numerical ¥aldeveloped by the Ohio EPA.

Additionally, Tier 2 SSTLs may be developed accogdto the Support Document for the
Development of Generic Numerical Standards and Riskessment Procedure®hio EPA,
DERR VAP.

F.6 Indoor Air Inhalation Pathway

This indoor air concentration is the acceptableceatration of a COC that a receptor may be
exposed to within a home or other building. Thimaentration may be used as the point of
exposure concentration to calculate the soil tmdndair and the ground water to indoor air
SSTLs.

F.6.1 Assumptions

Calculate the residential indoor air concentratifmrscarcinogenic COCs with a combined adult
and child exposure that averages life spans. d3samption suggests that a resident spends some
of that time as a child and the remainder as aft.adthe combined approach results in more
conservative ALS/SSTLs (as opposed to evaluatindtsadr children individually).

Calculate the residential indoor air concentratiéms non-carcinogenic COCs with only the

child’s exposure. These assumptions were madthénon-carcinogen case because during the
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child’s exposure, the body weight values are low #re inhalation rates are equal to the adult
values, resulting in more conservative action \8$TLs.

Calculate the non-residential indoor air conceitrast for both carcinogenic and non-
carcinogenic COCs for the adult worker. Althougkidents may be exposed at non-residential
properties, their exposures are assumed to begjudreg and of short duration. Adult workers are
the maximally exposed receptor group, resultinghore conservative SSTLs.

F.6.2 Algorithms

Calculate the SSTLs for vapor to indoor air usimuétions F.1, F.2, and F.3, below, which are
found in theRisk Assessment Guidance for Superfund

Equation F.1- Carcinogenic Chemicals of Concern (no  n-residential only)
TR X BW x AT, x 365035 y 1 19
year mg

SSTL,,..=
e SE xIR, XET XEF x ED

Equation F.2- Non-carcinogenic Chemicals of Concern

THQ x RD x BW x AT x 36585 y 1049
year mg

IR, x ET X EF xED

SSTly =

Equation F.3- Carcinogenic Chemicals of Concern (Re  sidential Only)
Input Parameters

TR x AT, x 365035 19 U9

SSTL, . = year mg
- SE X ET X EF >{EDchild X IRchild + EDadult X IRadult:|
BWchiId BWadult

See the Default Parameters Section of this Appefadithe input parameters for Equations F.1,
F.2, and F.3 above. There are no input parametggsie to these algorithms.
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F.7 Soil to Indoor Air Pathway

Where a soil source area exists below a buildifgC€ adsorbed to soil can volatilize into the
soil pore spaces; travel through the soil, and iht® cracks in a foundation of a building,
ultimately mixing with the air inside of the buikdi.

F.7.1 Algorithms

Calculate the SSTLs for vapor to indoor air frori sources using Equation F.4, below, which is
found in theStandard Guide for Risk-Based Corrective Action ligppat Petroleum Release
Sites

Equation F.4- SSTL Soil to Indoor Air

SSTLsoiI-air = SS\/-II-:LUM X 103r:_gg

F.7.2 Input Parameters

SSTLy, is the SSTL for indoor air inhalation for a COG&dsn Equations 1, 2, and 3 above.

VF (also referenced as V) is the volatilization factor for a COC in subsagé soil migrating
to indoor air that is used in Equation 5.

F.7.3 Volatilization Factor for a COC in Subsurface Soil to Indoor Air
(VFsesp)

The VF for COCs in subsurface soil to indoor alates the concentration of a COC in soil vapor
to its concentration in soil. It describes thdugdifon for COCs through the soil and cracks in a
building’s foundation.

Assumptions

For the action levels calculated during Tier 1 uass that the house is a one-story structure with
a full basement. Locate the house directly overgbil source area. Assume that vapors will
infiltrate through the basement floor only. Assutiat the house dimensions are 40 ft. (1219.20
cm) by 20 ft. (609.6 cm) by 16 ft. (487.68 cm) imight (i.e., the combined height of the
basement and the first floor). (See Figure F.1Ft8dndoor Air Assumptions.)
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Figure F.1- Soil to Indoor Air Assumptions

. Basement Floor Area
92 ¢ « 20 feet x 40 feet
9 *609.6 cm x 1219.20 cm

Basement Floor Thickness
«15 cm (6 inches)

Cracks

¢ .1% of floor surface area

Soil Source Area

Algorithms

Calculate the volatilization factor (Mk) for COCs in subsurface soil to indoor air using
Equation F.5, below, which is from tis¢andard Guide for Risk-Based Corrective Actionlikgp
at Petroleum Release Site§his equation is based on a heuristic modelgmtes! by Johnson
and Ettinger.

Equation F.5- Volatilization Factor for Subsurface Soil to Indoor Air

id
Hp, L
O tkp, +HE | ER-L,
3
VF,, - _ 1 1000 k8
pf ol m’—g
1+ L + L,
ER°L, DZ,
n
Laml:

Calculating the VF requires the calculation of dfeaive diffusion coefficient for the vapor

phase chemical in soilllg‘ﬁ) and an effective diffusion coefficient for thepea phase chemical

through foundation cracksD(S" ,). The diffusion coefficients are functions of thedose zone

soil porosity ©1), the water-filled porosity of the vadose zonel €61, and the air-filled
porosity ©,9. During Tier 2, based on the site data, thetifleation of the properties of more
than one soil layer in the vadose zone might beired. If this is the case, then the effective
diffusion coefficient in soil would include contribons from each of the soil layers.
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Calculate the effective diffusion coefficient inils()Dsﬁ) using Equation F.6, below, which is

found in theStandard Guide for Risk-Based Corrective Action li@ppat Petroleum Release
Sites This equation is based on the semi-empiricalehpoesented by Millington and Quirk.

Equation F.6- Effective Diffusion Coefficient
in Soil Based on Vapor-Phase Concentrations
93.33 1 63.33

as +Dwat_ ws
6 H &7

Dseff = D air

Calculate the effective diffusion coefficient thgbufoundation cracksll)frzck) using Equation

F.7, below, which is found in th8tandard Guide for Risk-Based Corrective Action lippat
Petroleum Release Site$his equation is based on the semi-empirical mqiesented by
Millington and Quirk.

Equation F.7- Effective Diffusion Coefficient
through Foundation Cracks

3.33 3.33

Deff - Dair Hacrack + Dwatiewcrack
crack 62 H 62
T T

Input Parameters

See the Default Parameters Section of this Appefalixdefault input parameter values for
calculating VEesp Dfﬁ, and D" Two parameters unique to these algorithms arentd Lg

crack

which derive from Equations F.8 and F.9, belowpeesively.

Equation 8- Depth to Top of Subsurface Source
from Bottom of Basement or Foundation

L, = (depth of subsurface source) - (deptibettom of basemen

Equation F.9- Enclosed Space Volume/Infiltration Ra  tio

Length of basement x Width of basemeifHeight of basement + Height of hol:

Lg =

Length of basement x Width of basement
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When calculating the V&, the following default input parameter values mhsused and
should only be modified with prior approval from BOR:

» Aerial fraction of cracks in foundation/wallg)

« COC-specific input parameter values (HKD®", D"%);

» Volumetric air content in foundation/wall crack®.c); and
* Volumetric water content in foundation/wall cradkcacy)-

Many common COC-specific input parameters can badan Section F.3- Default Parameters
of this Appendix. First, consult these tabulatatles and the references used to define the
default COCs for any additional COCs. If a COCedfieinput parameter value is not there, then
use another publicly available reference.

Input Parameters That Might Be Site-Specific

There are four groups of site-specific input paramgethat may be modified when calculating the
VFsespduring Tier 2:

1. Physical Dimensions of the Building

The length, width, and height of the building mbst accurately estimated because the model
used to calculate indoor air concentration assuhssconcentrations of COCs are evenly mixed
throughout the building. Never assume that thghtesf the building is more than one story or 8
ft. (243.84 cm). If there is no basement for thdding, then assume that the basement height is
zero. Additionally, the enclosed space foundatiadi/ thickness (L) May also be modified
based on the actual thickness of the basement @iodyuilding slab (if no basement exists).
Modifications to the physical dimensions of the ltmg may require a re-calculation of the
volume/infiltration area ratio ) and/or institutional controls (i.e., deed restriction) eéasure
that the building configuration is maintained amdtpctive of future land use.

2. Physical Dimensions of the Subsurface Sourca Are

The soil thickness between the bottom of the baseraad top of the source JLmay be
changed. If the depth to the bottom of the baseériebelow the top of the subsurface soil
source, then use a value of 1 cm far LThis assumes that the subsurface foundatiomef t
building could be placed directly onto the sourt€0Cs.

3. Characteristics of the Subsurface Soil

Site-specific characteristics of the subsurface isothe vadose zone between the top of the
source area and the bottom of the basement mayseeé ifi sufficient data is collected to
demonstrate that these values represent soil within zone. The following site-specific
subsurface soil characteristics may be modified:

* Soil bulk density s);
* Fraction organic carbony(J;

* Volumetric water content in the vadose zo6g4;
e Volumetric air content in the vadose zof.d; and
» Total soil porosity in the vadose zor&@).
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Since the sum of th®,,s and the®@,s must equal th€®+, any changes to one of these values must
be reflected by changes in the other two values.

4. Enclosed Space Air Exchange Rate
A site-specific enclosed space air exchange ra® (Bay be substituted for the recommended

default parameters. However, the source/assungptised to derive the ER value must be
documented.

F.8 Ground Water to Indoor Air Pathway

Where a ground water source area exists belowldifgi COCs dissolved in ground water can
volatilize into the soil pore spaces, travel thhotige soil, and into the cracks in a foundatiom of
building, and mix with the air inside the buildingAn adult or child receptor can inhale COCs
that have volatilized into the air.

F.8.1 Algorithms

Calculate the SSTLs for vapor to indoor air frongraund water source using Equation F.10,
below, which is found in thé&standard Guide for Risk-Based Corrective Action ligppat
Petroleum Release Site

Equation F.10- COCs in Ground Water Vapor to Indoor  Air

SSTLwater-air = % X 103 r:_gg

F.8.2 Input Parameters

SSTLy; is the SSTL for indoor air inhalation for the CO&l®wn in Equations F.1, F.2, and F.3
above.

VF (also referred to as V) is the volatilization factor for a COC in groungter migrating to
indoor air as presented below in Equation F.11.

F.8.3 Volatilization Factor for a COC in Ground Wat er to Indoor Air - (VF wesp)

The VF for COCs in ground water to indoor air refathe COC concentration in indoor air to its
concentration in ground water and accounts foruditin through the soil and cracks in the
foundation of a building.
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Assumptions

For the action levels calculated during Tier 1uass that the house is a one-story structure with
a full basement directly over the ground water seusirea. Vapors are assumed to infiltrate
through the basement floor only. The house is asduim be 40 ft. (1219.20 cm) in length by 20
ft. (609.6 cm) in width by 16 ft. (487.68 cm) iniplt (i.e., the combined height of the basement
and the first floor). (See Figure F.2 Ground Wateindoor Air Assumptions.)

In Tier 1, the variable depth to ground water wdialdlinto one of these categories:
* Lessthan 15 ft. uses 14 ft. (426.72 cm);

* 15t0 30 ft. uses 15 ft. (457.20 cm);

» 31 ft. to 50 ft. uses 31 ft. (944.88 cm); or

* Greater than 50 ft. uses 50 ft. (1524.0 cm).

Figure F.2- Ground Water to Indoor Air Assumptions

Varied Basement Floor Area

*426.72 cm * 20 feet x 40 feet
«457.20 cm Vapor movement *609.6 cm x 1219.20 cm
«944.88 cm through soil Basement Floor Thickness
*1524.0 cm 15 cm (6 inches)

Craeks

® Source Area ¢ .1% of floor surface area

Algorithms

Calculate the volatilization factor (M&sp for COCs in ground water migrating to indoor
air using Equation F.11, below, which is from tBé&andard Guide for Risk-Based
Corrective Action Applied at Petroleum ReleasesSitEnhis equation is based on a model
developed by Johnson and Ettinger.
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Equation F.11- Volatilization Factor for Ground Wat  er to Indoor Air
Dl
Hl_Lew
ER X L,

VF

WESP:
eff eff m
Dus Dus

1+ LGW + LGW

ERxLy | |[DZ,
cracl ,7
[L

crack

Calculating the VF factor requires the calculatidran effective diffusion coefficient[@fvf; ) for
the vapor phase chemical from the ground watemsarthrough the capillary fringe 4 and
through the vadose zone,Xtsoil, and an effective diffusion coefficienD{" ) for the vapor

phase chemical through foundation cracks. Theusiibh coefficients are functions of the vadose
zone soil porosity @+), the water-filled porosity of the vadose zonel $&,s), the air-filled
porosity @.9, the water-filled porosity of the capillary friagd®ucap, and the air-filled porosity
of the capillary fringe ®.c.p. Assume that the total soil porosity in the dapy fringe is the
same as the vadose zone, but with different assangpfor the air-filled fractions and water-
filled fractions. In the capillary fringe, the veastcontent is higher than in the remainder of the
vadose zone. The capillary fringe is thicker imefi grained soil, with smaller pore sizes than in
coarser grained soil. This provides a greatestasce to vapor phase movement.

Calculate the effective diffusion coefficient fdret vapor phase chemical from the ground water
surface through the capillary fringe and through vadose zone soiuj‘vz ) using Equation F.12,
below, which is found irstandard Guide for Risk-Based Corrective Actionligdpat Petroleum
Release SitesThis equivalent diffusion coefficien WZ ) for the resistances in series is given by

the harmonic average of the effective diffusionfioients for the individual layers weighted by
their thicknesses.

Equation F.12- Effective Diffusion Coefficient
between Ground Water and
Bottom of the Basement or Foundation
-1

D = (he,* hy) Do D,

Deff Deff

cap

Dgﬁ is the effective diffusion coefficient in the vas#o zone soil based on vapor-phase

concentration. (See Equation F.6 above.) For tteespecific case, based on the site data,
identification of properties of more than one sajler in the vadose zone may be required. If this
is the case, then include the separate contribaifimm each of the soil layers.
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D" is the effective diffusion coefficient through tbapillary fringe; calculate it using Equation

cap

F.13, below, which is found in th&tandard Guide for Risk-Based Corrective Action liplpat
Petroleum Release Site$his equation is based on the semi-empirical rhqulesented by
Millington and Quirk.

Equation F.13- Effective Diffusion Coefficientint  he Capillary Fringe
63.33 1 93.33

Deff - Dair acap + Dwat_ wcap

cap
CK H ©f

eff
crack

Calculate the effective diffusion coefficient thghufoundation cracksd
F.13 above.

) using Equation

Input Parameters

See the Default Parameters Section of this Appefalixhe input parameter values used in
Equations F.11, F.12, and F.13, above. The pammé&iy and h are unique to these equations
and can be found below in Equations F.14 and Fekpectively.

Equation F.14- Depth to Top of Ground Water
from the Bottom of Basement or Foundation

LGW = (Depth to top of groundwater) - (Depth bottom of basemen

Equation F.15- Thickness of Vadose Zone
below Basement or Foundation

hv = LGW- hcap

When calculating the Vs, use the following default input parameter valaes modify them
only with prior approval from BUSTR:

» Aerial fraction of cracks in foundation/wallg)

« COC-specific input parameter values (H","®); and

» Volumetric air content in foundation/wall crackS.(.) and the volumetric water content in
foundation/wall cracks@ycracy)-

See Section F.3- Default Parameters of this Appefidi input parameter values for some
common COCs. Use any publicly available refereftzeany COC-specific input parameter
value not in this Appendix.

Input Parameters That Might Be Site-Specific

There are four groups of site-specific input paramgethat may be modified when calculating the
VFyespduring Tier 2:
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1. Physical Dimensions of the Building

The length, width, and height of the building mbst accurately estimated because the model
used to calculate indoor air concentration assutimaisconcentrations of the COCs are evenly
mixed throughout the building. Never assume thighteof the building to be more than one
story or 8 ft. (243.84 cm). If there is no basetrfenthe building, then assume that the basement
height is zero. Additionally, the enclosed spacenttation/wall thickness (k) may also be
modified based on the actual thickness of the baséerhoor or building slab (if no basement
exists). Modifications to the physical dimensiorigree building may require a re-calculation of
the volume/infiltration area ratio g). and/or institutional controls (i.e., Environmen@ovenant)

to ensure that this building configuration is mained and protective of future land use.

2. Depth to Ground Water

The depth to the top of the ground water (DTW) tredthickness of the capillary fringe.{ are
the only physical dimensions required for this tititation factor. Calculate the depth to top of
ground water from bottom of basements. based on the DTW from the ground surface.
Calculate the thickness of the vadose zong lfased on the thickness of the capillary fringe
(heap. If the depth of the bottom of the basementei®w the DTW, then use a value of 30.48 cm
for L.

3. Characteristics of the Subsurface Soil

Use site-specific characteristics of the subsurfaikin the vadose zone between the top of the
source area and the bottom of the basement ifcgeriti data is collected to demonstrate that these
values represent the soil within this zone. Thdofang site-specific subsurface soil
characteristics may be modified:

* Soil bulk density 0s);

» Fraction organic carbon {f;

* Volumetric water content in the vadose zo6g4;

* Volumetric air content in the vadose zof.d;

» Total soil porosity in the vadose zor{;

» Volumetric water content in the capillary fring®y.y; and
» Volumetric air content in the capillary fring®4c.p.

Since the sum of th®,,s and the®@,s must equal th€®+, any changes to one of these values must
be reflected by changes in the other two values.

4. Enclosed Space Air Exchange Rate

A site-specific enclosed space air ER may be dubsti for the recommended default
parameters. However, the source/assumptions astetive the ER value must be documented.

F-24



Ohio Department of Commerce, Division of State RMa&shal: BUSTR 2012 Technical Guidance Manual

F.9 Solil to Ground Water Leaching Pathway

Where a soil source exists above ground water, CAaiSsrbed to soil can dissolve in infiltrating
water, migrate to ground water, and mix with grouvater. There are two potential endpoints
for this pathway.

1. The first is based on soil leaching to drinkimgter, which is calculated using the drinking
water action levels (MCLs) as the target conceioinat for the COCs in ground water. The
GUPUS, or USEPA Region 9 preliminary remediatioalgdPRGs), may be used if no drinking
water AL exists.

2. The second is based on the action levels ot. S8adlculated for the ground water to indoor air
pathway as the target concentration for COCs inmgovater.

Tier 1 ALs assume a horizontal dilution factor & fbr a well located 30 ft. from the center of
the source area. The Tier 2 model, however, doesalmde this dilution factor and assumes the
well is located directly in the center of the sauearea. Therefore, COC concentrations must be
modeled to a site-specific point of exposure. B fier 2 concentration is less than the Tier 1
concentration, the Tier 1 concentration can be .used

F.9.1 Assumptions
Assume that the thickness of the soil source aaei@saccording to the soil type:

* 6 ft. (182.88 cm) for Class 1 Soil;
e 41t (121.92 cm) for Class 2 Soil; or
o 2 ft. (60.96 cm) for Class 3 Soil.

The depth to ground water is categorized to ortbese:

* Lessthan 15 ft. uses 14 ft. (426.72 cm);

e 1510 30 ft. uses 15 ft. (457.20 cm);

e 31to 50 ft. uses 31 ft. (944.88 cm); or

» Greater than 50 ft. uses 50 ft. (1524.0 cm).

The distance between the bottom of the sourcearddahe top of the ground water is calculated
using Equation F.16 below.

Equation F.16- The Distance between the Bottom of t  he Soil Source and the
Top of the Ground Water
L = ng - LSSS - LtSSS
Lgw is the depth to ground watersslis the depth to the top of the soil source ared, lassis the

thickness of the soil source area. Where L is tkas 1 ft. (30.48 cm), L is set equal to 1 ft.
(30.48 cm.) (See Figure F.3- Soil Leaching to GbWater Assumptions.)
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Figure F.3- Soil Leaching to Ground Water Assumptio  ns

Soil Source Area

G!md WatJMixing Z&e

D ————

F.9.2 Algorithms

The first step in calculating the SSTL for soildBang COCs to ground water is to calculate the
soil leaching to ground water SSTL without degramat As demonstrated in Equation F.17,
below, do this by dividing the applicable actiomde(MCL for drinking water) or SSTL (ground
water to indoor air) by a soil to ground water ld@ag factor.

Equation F.17- Soil to Ground Water SSTL without De  gradation

AL
SSTLno deg = LF—W

SW

AL,, is the action level/SSTL for a COC in water, arfe,Lis the soil to ground water leaching

factor. Specifically, this leaching factor incliedioth partitioning and mixing; calculate it using
Equation F.18, below, which is found in tB¢andard Guide for Risk-Based Corrective Action
Applied at Petroleum Release Sites

Equation F.18- Soil to Ground Water Leaching Factor

ps cmS_ kg

- 5 x 10°

IxW

L =

Determine the degradation of COCs by calculatirey ttme for water to infiltrate through soil
from the bottom of the soil source area to thedbine ground water. Then apply that travel time
to a first order degradation rate. This processeld on the Green-Ampt model, assumes that
infiltration is responsible for the mobilization bydrocarbons in the vadose zone.

Determine the time needed for the infiltrating watie move from the location of the highest
concentration of a COC to the ground water withdtiqun F.19, which follows below.
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Equation F.19- Time for Infiltrating Water to Move
from the Source to the Water Table

t=| Oy L-(h-W) x| In h+t-% x— L da
K, (h-w) 86400 seconds

Calculate the seepage velocity of the ground wadierg Equation F.20, below.

Equation F.20- Vertical Seepage Velocity of Water

Use Equation F.21, below, to calculate the traeddcity of the COCs in the soil.

Equation F.21- COCs Velocity

v
Vv, = w

Ps x K,
©

1+

t

Calculate the partitioning coefficient between gafte water and the soil using Equation F.22,
below.

Equation F.22- Partitioning Coefficient
between Soil Pore Water and Soill
Kd: KOC>< FOC

For determining the time required for the COCsdach the ground water, use Equation F.23,
below.

Equation F.23- Travel Time for COCs to Reach Water  Table

- L
=%

Calculate the ratio of the final COC concentratiothe soil pore relative to the original
concentration using Equation F.24, below.
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Equation F.24- Ratio of Final COCs Concentration in
Soil Pore to Original Concentration

So_ g
C

w

Then calculate the SSTL for soil leaching to growader using Equation F.25, below.

Equation F.25- SSTL for Soil Leaching to Ground Wat  er
SSTLno deg

SSTL= ——
Cf /Cw

F.9.3 Input Parameters

L is the depth to ground water from the bottomha source. Section F.3, Default Parameters,
contains the remaining input parameters for Equatle.17 — F.25, above.

The following default input parameters must be used may be modified only with prior
approval from BUSTR:

* The COC-specific input parameter values (kg,)Kand
«  Ground water mixing zone thicknesy).

Input Parameters That Might Be Site-Specific

The following two groups of site-specific input pareters in equations used for developing
SSTLs may be modified:

1. Physical Dimensions of the Subsurface Sourca Are

These parameters include the width of the sourea parallel to the ground water flow direction
(W) and the depth to ground water from the bottdrhe source area (L).

2. Site-specific Characteristics of the Subsurfaog

Consider site-specific characteristics of the stfiase soil in the vadose zone if sufficient data is
collected to show that site-specific values represige soil within this zone. The following site-
specific subsurface soil characteristics may beifisot

* Soil bulk density 0s);

» Fraction organic carbon; (Foc),

* Volumetric water content in the vadose zo6g4;

* Volumetric air content in the vadose zof.d;

e Total soil porosity in the vadose zor@+j;

* Ground water Darcy velocity ();

* Infiltration rate (1);

» Saturated hydraulic conductivity of vadose zong;(K
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» Unsaturated hydraulic conductivity of vadose zdfg;(and
* Wetting front suction'{).

Since the sum of th®,,s and the®,s must equal th®+, any changes to one of these values must
be reflected by changes in the other two values.

F.10 TPH Action Levels

The action levels for TPH were obtained from Ohi®AEVAP rule OAC 3745-300-08
(B)(3)(a)(ii)(e) Table I: Total Petroleum Hydrocarbon Soil Saturation Corteation, effective
2002. As stated in the Ohio EPA rulbe TPH concentrations contained in the table tased
on residual soil saturation with additional consadien for the toxicity of the uncharacterized
portion of the total petroleum hydrocarbon”.

NOTE: The Ohio EPA, DERR VAP TPH values were deiaed for VAP’s industrial land use
category. Also, the amount of risk associated withTPH has not been quantified.

At BUSTR sites, the O/O must determine the propdrdassification and petroleum distillate
fraction in order to identify the applicable TPHian level for the release.

The TPH action levels apply to all BUSTR sites dgrthe Tier 1 and Tier 2 Evaluations. The
TPH action levels are applicable to both the redideand non-residential land use scenarios,
and cannot be re-calculated based on land usetogcsite-specific data, or other factors during
the Tier 1 and Tier 2 Evaluations. Additional exatlon of TPH may be conducted in Tier 3.

(See Section 3.12, Tier 3 Evaluation and Appendix Fotal Petroleum Hydrocarbon for Tier 3

Evaluation.)

F.11 Outdoor Air Inhalation Pathway

In situations where the indoor air exposure pathiaag/been eliminated, the outdoor air exposure
from subsurface soil or ground water must be evatua The direct contact with soil pathway
addresses outdoor inhalation of volatiles and qadtes from surface soil. Surface soil is
considered 0 to 10 ft. for the residential scenand 0 to 2 ft. for the non-residential scenario.
Assume that excavation workers are exposed tordaa highest soil contamination to a default
depth of 10 ft.

Calculate an outdoor air concentration that is gute of the receptor for each COC. This
outdoor air concentration is the acceptable COCceotmation that impacts a receptor that
monitors exposure outside of a home or other mgldiUse this concentration to back-calculate
the soil to outdoor air and the ground water taloat air SSTLs.

Evaluate this pathway for adult and child residgdnteceptors, adult non-residential receptors,
and adult excavation worker receptors.

F.11.1 Assumptions

For the residential receptor, calculate the SSTrLafeaarcinogenic COC using a combination of
adult and child exposures. For the SSTLs for remeinogenic COCs, calculate only the child
exposure. Assume the non-carcinogen case bedashitd's body weight value is low and the
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inhalation rate is equal to the adult value, résglin more conservative SSTLs. For the
carcinogens, the averaging time spans a lifetim@ssume the receptor spends some of that time
as a child and the remainder as an adult, resulimgore conservative SSTLs (when compared
to the adult-only calculation).

For the non-residential and excavation worker resregalculate the SSTL for carcinogenic and
non-carcinogenic COCs by using only the adult nesielential or excavation worker exposure.

F.11.2 Algorithms

Calculate the SSTLs for vapor to outdoor air wituktions F.1, F.2, and F.3, above. (See the
Indoor Air Inhalation Section.)

F.11.3 Input Parameters

See the input parameters found Section F.3, Defaurlimeters.

F.12 Subsurface Soil to Outdoor Air Pathway

Where a contaminant source area exists below atlooutarea, COCs adsorbed to soil can
volatilize into the soil pore spaces, travel thiodlge soil, and mix with the ambient air. Evaluate
this pathway for adult and child residential recept adult non-residential receptors, and adult
excavation worker receptors.

F.12.1 Algorithms

Calculate the SSTdi.air Values for vapor to outdoor air from soil sources using
Equation F.26, below, which is found in tB¢andard Guide for Risk-Based Corrective
Action Applied at Petroleum Release Sites

Equation F.26- Vapor to Outdoor Air from a Soil Sou  rce

SSTl‘soil—air :% X 1§T_gg

F.12.2 Input Parameters

SSTlyir is the SSTL for outdoor air inhalation for a CQSee Equations F.1, F.2, and
F.3, above.)

VF (also referenced as Vi) is the volatilization factor for a COC in subswéasoil
migrating to outdoor air. (See Equation F.27, bejo
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F.12.3 Volatilization Factor for a COC in Subsurfac e Soil to Outdoor Air
(VFsamb)

The VF for COCs in subsurface soil to outdoor alates the COC concentration in soil vapor to
its concentration in soil, and accounts for diftusthrough the soil and mixing with ambient air.

Assumptions

Assume that the receptor is located directly over oil source area. Vapors are assumed to
migrate through the soil and mix with ambient aMixing in ambient air occurs in a box with
dimensions defined as the length of the sourggL(Ls) area perpendicular to wind direction by
the width of source W .. (W) area parallel to wind direction by the heiglithe mixing zone

Delta Air (9, ). (See Figure F.4- Soil to Outdoor Air Dimensigns.

Figure F.4- Soil to Outdoor Air Dimensions
Mixing in

Outdoor
Air

Vapor movement through soil

Soil Source Area

Algorithms

Calculate the volatilization factor (M9 for COCs in subsurface soil to outdoor air using
Equation F.27, below, which is found in tB¢andard Guide for Risk-Based Corrective Action
Applied at Petroleum Release SiteShis equation is based on a model presentebbgsdn,
Hertz, and Byers.
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Equation F.27- Volatilization Factor for COCs
in Subsurface Soil to Outdoor Air
VE, = e, «16SM =k

samb
U,.d, L nm-g
k |'E) 1 air-air
[vas+ 905+ as]( + DseﬁVV J

Input Parameters

Calculating the volatilization factor requires tbalculation of an effective diffusion coefficient
for the vapor phase chemical in sdI]ﬁfr ). To do this, use Equation F.6, above.

When calculating the V., use the following default input parameters andlifiyothe values
for these parameters with prior approval from BUSTR

* The COC-specific input parameter values (K, &tc.); and
« The ambient air mixing zone heighd, ).

See Section F.3, Default Parameters, for spedifiuti parameter values for COCs. If COC-
specific input parameter value is not providedntbee another publicly available reference.

Input Parameters That Might Be Site-Specific

The following three groups of site-specific inpatrpmeters when calculating the Mg for
purposes of developing the SSJil,:may be modified:

1. Physical Dimensions for the Subsurface Sourea Ar

Two physical dimensions are required for thiss\{E the depth to the top of the subsurface
source area (Lsss) and the width of the sourcepaedlel to the wind direction (MW,d. If site-
specific input parameter values are not determfaethese dimensions, use the values in Section
F.3, Default Parameters. The required dimensioaskown in Figure F.4- Soil to Outdoor Air
Dimensions.

2. Characteristics of the Subsurface Soil

Use site-specific characteristics of the subsurfaikin the vadose zone between the top of the
source area and the ground surface if sufficietd dacollected to demonstrate that these values
represent the soil within this zone. The followsitg-specific subsurface soil characteristics may
be modified:

* Soil bulk density s);
» Fraction organic carbon {f;
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» Volumetric water content in the vadose zof&,();
» Volumetric air content in the vadose zor (); and
» Total soil porosity in the vadose zon®().

Since the sum of th®,, and the®_,must equal th®,, any changes to one of these values must

be reflected by changes in the other two valuésitd-specific characteristics for subsurface soil
for the site are not determined use the valuespted in Section F.3, Default Parameters.

3. Wind Speed above Ground Surface in Ambient §lZone

Use the wind speed (}J above the ground surface (i.e., in the ambieiting zone) to
determine site-specific information for the siteldhe surrounding area. If a site-specifig i3
not determined, then use a wind speed of 225 cm/sec

F.13 Ground Water to Outdoor Air Pathway

Where a ground water source area exists below an apea, COCs can volatilize into the soil
pore spaces, travel through the soil, and mix whithambient air. Evaluate this pathway when
the ground water to indoor air pathway has beenietited.

F.13.1 Algorithms

Calculate the SSTlawerair fOr vapor to outdoor air from a ground water seuusing Equation
F.28, below, which is found in th&tandard Guide for Risk-Based Corrective Action liplpat
Petroleum Release Sites

Equation F.28- Ground Water Vapors to Outdoor Air

SSTLwater—air: SS\/TFLd" X 103:]_99

F.13.2 Input Parameters

SSTLy, is the SSTL for outdoor air inhalation for a CC8ge Figures F.1, F.2, and F.3, above.

VF (also referenced as V) is the volatilization factor for a COC in groungiter migrating to
outdoor air. (See Equation F.29, below.)

F.13.3 Volatilization Factor for a COC in Ground Wa ter to Outdoor Air

The VFyamp for COCs in ground water to outdoor air relates @0C concentration in ground
water to its concentration in soil vapor; this V&sdribes diffusion through the soil and mixing
with ambient air.
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Assumptions

Assume that the receptor is located directly okerground water source area. Also assume that
vapors migrate through the soil and mix with amban Mixing in ambient air occurs in a box
with dimensions defined as the length of the soare&a perpendicular to wind directions) by

the width of source (W) area parallel to groundexditow direction by the height of the mixing

zone Q.;). (See Figure F.5- Ground Water to Outdoor AimBhsions.)
Figure F.5- Ground Water to Outdoor Air Dimensions
Mixing in

Outdoor
Air

Vapor movement
through soil

||
Chemicals in Ground Water

Algorithms

Calculate the Vi, for COCs in ground water to outdoor air using BommaF.29, which is
found in theStandard Guide for Risk-Based Corrective Action ligpat Petroleum Release
Sites This equation is based on a model presentedenStiperfund Exposure Assessment
Manual

Equation F.29- Volatilization Factor for COCs
in Ground Water to Outdoor Air

VFE, . = H x 16 L
1+ Uaira-airL GW m3
wDe"

Input Parameters

Calculating the VE.m, requires the calculation of an effective diffusimrefficient for the vapor
phase chemical from the ground water surface thraelg capillary fringe and through the vadose

zone soil Dj,f;). This calculation requires an effective diffusicoefficient for the vapor phase
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chemical in soil o:“ ) and the effective diffusion coefficient througtetcapillary fringe D" ),

cap

which is derived as follows:

» The effective diffusion coefficient in soi[,‘(g“) uses Equation 6, above;

* The effective diffusion coefficient through the dipy fringe (Dﬁzp) uses Equation F.13,
above; and

* The effective diffusion coefficient for the vapohagse chemicals from the ground water
surface through the capillary fringe and througa #adose zone soiI[va‘Z) uses Equation

F.12, abovewith the exception that the term is the thickness of the vadose zone from
ground surface, instead of from the bottom of thsement.

Use the following default input parameters whertalating the Viams

« The COC-specific input parameter values (&', D"*); and
e The ambient air mixing zone heiglit).

See Section F.3, Default Parameters, for COC-gpenput parameter values. If a COC-specific
input parameter value is not provided, then useremgublicly available reference.

Input Parameters That Might Be Site-Specific

The following three groups of site-specific inpatrgmeters when calculating the kb
may be modified:

1. Physical Dimensions of the Subsurface Sourca Are

Use only the depth to the top of the ground waterce area (§), the thickness of the capillary
fringe (hay, and the width of the source area (W) paralleth® ground water flow direction to
calculate Vi,m, Calculate the thickness of the vadose zone b#h@ewground surface (hby
subtracting the thickness of the capillary fringk.site-specific input parameter values are not
determined, then use the values in Section F.ZaWweParameters.

2. Characteristics of the Subsurface Soil

Use the site-specific characteristics of the suasersoil in the vadose zone, between the top of
the source area and the ground surface, if sufficiata is collected to demonstrate that these
values present the soil within this zone. Theofelhg site-specific subsurface soil characteristics
may be modified:

* Volumetric water content in the vadose zo6g4;

* Volumetric air content in the vadose zof.d;

* Total soil porosity in the vadose zor@);

* Volumetric water content in the capillary fring®y.; and
* Volumetric air content in the capillary fring®4cap.
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Since the sum of th®,s and the@,s must equal th®r and the sum of th®,.,, and theOqcap

must equal th®;. Any changes to one of these values must bectetldoy changes in the other
two values.

3. Wind Speed above Ground Surface in Ambient §lZXone

Determine the wind speed {y above the ground surface (i.e., in the ambientrgizone) based
on the surrounding area and site-specific inforamati If a site-specific §} is not determined,
then use a wind speed of 225 cm/sec.

F.14 Fate and Transport in Ground water

When considering a migration of COCs in the growader, use fate and transport modeling to
calculate COC concentrations at various distanaesa the source. During a Tier 2 Evaluation,
the O/O must use the BUSTR-Screen model (baseteotransport equation developed by P. A.
Domenico).

F.14.1 Assumptions

The BUSTR-Screen model is based on the followirsgiaptions:

* One-dimensional ground water flow along the ceimterdf the plume;
e Steady state source concentration;

» Finite or infinite mass of source;

» First-order decay;

» Uniform and constant aquifer properties; and

» Three-dimensional dispersion within the plume.

F.14.2 Algorithms

Equations F.30 and F.31, below, define the maximC concentration allowable in the ground
water at the source area (SSJile_areh for meeting the AL or SSTL at the point of exprsu

Equation F.30- Maximum Concentration at Source Area
to Meet SSTL or Action Level at the Point of Exposu  re

SSTL. _ ALpoe
urce_area DAFgW

TheALpoeis the action level or SSTL applied at the poingxposure.

TheDAFgwis the dilution attenuation factor calculated bg Domenico solution.
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DAFgw= EXF{

Equation F.31- Dilution Attenuation Factor

sPod

1- 1+ 4xdegrade_loc Ldisp
Vseep

2x Ldisp

=z

Calculate the retardation factor (Rf) with Equatte2, below.

Use the Equation F.33, below, to derive the seepalpeity (Vseep-

Equation F.32- Retardation Factor
Rhobsak FOCgwx Koc

Rf =1+

GWSource

F

Tdisp sPo

PorSa

Equation F.33- Seepage Velocity
tx Igrad

VSeep= Kssa

PorSa

F.14.3 Input Parameters

 ER GDSource
2%,/ Vdisp sP

Table F.7, below, includes the input parametergéprations F.30 through F.33:

Table F.7- Input Parameters

Variable Description Units Value
Koc Organic carbon partitioning factor | L/kg Chemical of concern specifi
Rhobsat Soil bulk density in saturated zone ka/L te-Specific
Porsat 'Zl'grt]eél soil porosity in the saturated cnlen? Site-specific
F.sat ;;iztlon organic carbon in saturateg g-oc/g soil Site-specific
GWSource Width of source area pa_raIIeI to ft Site-specific

ground water flow direction
GDSource Depth of source area pa_rallel 0 ft Site-specific

ground water flow direction
Ldisp Longitudinal dispersivity ft Ldisp = 0.1xsPod
Tdisp Transverse dispersivity ft Tdisp = 033x Ldisp
Vdisp Vertical dispersivity ft Vdisp = 005x Ldisp
SPod Saturated zone distance from sourge, Site-specific

area to point of exposure
Vseep Seepage velocity (See Equation 33) ftlyr -§iezific
Degrade lo Degradation rate at low end of range r 1/y Chemical of concern specifi
Igrad Ground water gradient ft/ft Site-specific
Kssat Saturated hydraulic conductivity of ftlyr Site-specific

saturated zone
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NOTE: Some variable names, symbols and units of measuatdisted above are not consistent
with Appendix G - BUSTR-Screen Ground Water Modebwever, the equations produce
identical results. Appendix G describes the prooesldor conducting ground water fate and
transport modeling during Tier 2 Evaluations.
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Appendix G: BUSTR-Screen Ground Water Model
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G.1 Introduction

BUSTR-Screen is a ground water fate and transpademcombining a user interface with
Bioscreen, a Microsoft® Excel based modeling prograreated by the United States
Environmental Protection Agency (USEPA) (Newell, IMod and Gonzales, 1996 and 1997).
The purpose of the BUSTR-Screen interface to thes®@een model is to simplify the
presentation of input parameters and output reBuiSBUSTR corrective action sites.

Bioscreen and BUSTR-Screen are Microsoft® Excelebasodeling programs based on
Domenico fate and transport equations. The equatird calculations used in the BUSTR-
Screen model are identical to those used in thesdBéen model, version 1.4. Both models
predict the amount of natural attenuation of digsolhydrocarbons in confined or unconfined
aquifers. The models are designed to predict omlizbntal flow with a constant seepage
velocity.

BUSTR requires that BUSTR-Screen be used if growater fate and transport modeling is
performed during the Tier 2 Evaluation process (Ohilministrative Code (OAC) 1301:7-9-13,
effective July 1, 2012). Other ground water mo@eésnot allowed during the Tier 2 process.

The information that follows outlines how to use BUSTR-Screen model for BUSTR
corrective action sites. BUSTR-Screen can be doaddd through the BUSTR website at
www.comohio.gov/fire/lbustMain.aspx.
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G.2 Approach

BUSTR Tier 2 corrective actions described in OA@13-9-13, effective July 1, 2012, allows
for the use of fate and transport modeling to mtechiemical of concern (COC) concentrations at
an assumed point of exposure (POE). Ground water &nd transport modeling may be
necessary to predict whether future concentratain€0OCs meet action levels or site specific
target levels (SSTLs) at a POE. The point(s) ohaiestration (POD) located between the source
area and POE is then used as a monitoring powdlidate the model predictions.

The BUSTR-Screen model is used in a two-phasedoappr during Tier 2 evaluations, as
follows:

* In the first phase, either BUSTR default valuessite-specific data are used to predict
chemical concentrations at the POD and POE. Fiatd dre then compared to the predicted
values. Do not adjust the BUSTR-Screen model tohBt observed field data curve in this
first phase of a Tier 2 Evaluation. If the fieldtd exceeds the predicted values, a Remedial
Action Plan (RAP), Interim Response Action (IRAJ,second phase of Tier 2 modeling may
be conducted.

* In the second phase of Tier 2 modeling, the BUSTR:& model can be calibrated to fit the
actual field data curve by calculating a site-sfiediiodegradation rate or by adjusting the
hydraulic conductivity value. This second phasermaideling must first be proposed to
BUSTR when the Tier 2 Evaluation Report is subrdittdUSTR must approve the plan to
calibrate the model before this second phase oefimalis performed.

More complex numerical models or other analytiedé fand transport models may be used in a
Tier 3 Evaluation with prior BUSTR approval. Theeil 3 Evaluation Plan, must include a
demonstration of why the proposed model is appabd@ifior the site conditions.

G.2.1 Limitations

There are some limitations to the use of the BUSEReen Model at BUSTR-regulated sites.
The limitations include, but are not limited toetfollowing:

* The model should not be used to model vertical fliwis appropriate for simple
horizontal flow only;

e The model should not be used with increasing octdlating ground water COC
concentrations;

 The model is not appropriate for areas with conapéid hydrology; conditions where
flow boundaries exist or are near the influencepofmping wells (intermittent or
constant);

 The model is not appropriate for conditions whereugd water velocity changes
significantly over the modeled area, where grouratew flow direction is not well
defined, or in geologic formations where diffusienthe prime mechanism of transport
(heavy clays, etc.);

* The model is not appropriate for modeling fracturdmations (consolidated or
unconsolidated); or

* The model may be used to develop soil and grourtdrwamediation SSTLs. However,
after contamination is remediated to SSTL conegiatns, additional ground water
sampling is required to ensure that subsequenthilegicwill not cause COC
concentrations to exceed SSTLs at the POE.
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G.2.2 Default vs. Site-Specific Parameter Values

For different soil types, use the default soil paeger values provided in the BUSTR-Screen
model (also see Table G.1 - Saturated Zone Soik3ygnd Default Values at the end of this
Appendix). For different chemicals of concern, tlee chemical-specific default values presented
in Table G.2 - Chemical-Specific Default Valuesttzd end of this Appendix. Do not use the
default soil parameter values from the BUSTR TecdinGuidance Manual (July 2012) as they
are intended for vadose zone soils. The defaultegin Table G.1, below are intended only for
the BUSTR-Screen model and may not be appropr@atether models. BUSTR recommends
collecting site-specific soil and ground water dateen using BUSTR-Screen to determine clean-
up goals for soil and/or ground water contamingtis&cause using the BUSTR default values
may predict overly conservative clean-up goalsrasdlt in escalated expenses of remediation.

All site-specific values used in BUSTR-Screen mudie from the aquifer matrix being
modeled. Accurate values for the BUSTR-Screen input pararsesee required. Generating
accurate parameter values for modeling may reqtbering data from the site in a manner not
stated in the OAC or the BUSTR Technical Guidancanival (such as from fully penetrating
wells and sampling of the aquifer matrix).

G.3 Data Input Worksheets

The purpose of the BUSTR-Screen interface to thes®@een model is to simplify the
presentation of input parameters and output refoltBUSTR corrective action sites. To meet
this objective, BUSTR has provided two data entryrksheets, identified as the “BUSTR”
worksheet and the “Variable” worksheet tabs in EXsee Figures G.1 and G.2, respectively at
the end of this Appendix). Note that these twoksbeets are substantially similar to the data
input worksheets on all other BUSTR Spreadsheetd far calculating site-specific target levels
(SSTLs). All data must be entered on these two worksheetslease note that BUSTR-Screen
does not allow data entry on the former Bioscrearksheets labeled “Input”, “Centerline
Output”, or “Plume Output”. If data is inadvertgnéntered on these three sheets, the model will
not run correctly; thus forcing the user to starerowith a new, unaltered copy of BUSTR-
Screen.

Before entering data onto the data entry workshebes environmental professional should
review much of the Tier 1 and Tier 2 investigatiofformation to ensure an adequate
understanding of the hydrogeologic characteristicthe site and surrounding properties. This
review should include soil boring logs, geologioss-sections, location of migration pathways,
potentiometric surface maps, location of hydratlbev boundaries, seasonal fluctuations of the
ground water table, etc.

Data input begins by selecting the appropriate @@ the drop down list located on the
“BUSTR” worksheet of BUSTR-Screen. If the COC i fisted, select “Other”, and fill in the
chemical name, Koc, and half-life values to thétigValues for these parameters may be found
in BUSTR’s Technical Guidance Manual (Appendix Next, select the saturated zone soil type.
Soil types correspond to USCS Soil Classificatimentified in Table 3.2. After selecting the
chemical and the soil classification, BUSTR-Scraatomatically generates default values for the
appropriate chemical and soil parameters, and tlhdhose default values on the “Variable”
worksheet. These default values may be replactdsite-specific values, if site-specific values
have been determined. When site-specific valuesused, a reference must be provided listing
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the appropriate report and the specific page, tabfggure number. A discussion of Chemical &
Physical Properties, Soil Parameters, and Siteifsp@arameters is presented below in sections
G.3.1, G.3.2, and G.3.3, respectively.

G.3.1 Chemical & Physical Properties

Partition Coefficient (Koc): This is the organic carbon-to-water (i.e., soiltater) partition
coefficient. Large values indicate a high affinfty the contaminant to adhere to the organic
carbon fraction of the soil. Use the default vdigted in Table G.2 - Chemical-Specific Default
Values.

Solute Half-life (t-half): The solute half-life is the time that it takes arpkeum chemical
dissolved in the plume to biologically decay to dvadf of its original concentration. During the
first phase of BUSTR-Screen modeling, BUSTR requires use efdafault values presented on
Table G.2 - Chemical-Specific Default Values. Re&eAppendix F to obtain default values for
other COCs not listed on Table G.2. During tinst phase of modeling, the most conservative
value (i.e., the largest t-half value) must be el During thesecond phaseof modeling,
BUSTR allows the use of site-specific solute haiés (Section G.6 - Model Calibration provides
additional information regarding site-specific hiies).

Ground Water Action Level (AL): This is the maximum contaminant level in a drinkimgter
ingestion exposure scenario (e.g., an unrestriptgdble use standard established by the Ohio
EPA).

G.3.2 Soil Parameters

Hydraulic Conductivity (K): This is the horizontal hydraulic conductivity oktsaturated zone.

Slug tests or pump tests are conducted at thetsitdetermine the site-specific hydraulic
conductivity. When slug tests or pump tests ardopmed to estimate horizontal hydraulic
conductivity, BUSTR recommends performing at lehste tests at different wells in the source
area or near the plume’s centerline. The highegdtaufic conductivity value must be used in the
BUSTR-Screen model during the first phase of modeliDuring the second phase of modeling,
BUSTR allows the value for hydraulic conductivity be varied in order to calibrate the model
(Refer to Section G.6 - Model Calibration for aduial information). When using the default
values listed in Table G.1, below, the value cqroesling to the most permeable type of soil in
the saturated zone should be used, even if thatdfpoil is not the most predominant at the site.

The potentiometric surface map and geologic crestiens should be used to select the

monitoring wells used for testing. The selectedlsvenust be located in areas that are

representative of the aquifer containing the comtant plume, and the more permeable zones of
the aquifer. The selected wells should not beierfted by anomalies (e.g., former tank cavities).
A significant portion of the selected wells mushetate the aquifer being tested.

Also note the following:
» If the contaminant plume is in a bedrock aquifemmp tests must be performed (slug test
results cannot be used).

* Use at least one laboratory test (e.g., AmericanieBp for Testing and Materials
(ASTM) D2487, ASTM D422) of the most permeable mortof the saturated zone when
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determining the Unified Soil Classification Systéd8CS) Soil Classification type of the
aquifer matrix.

* Results from a vertical hydraulic conductivity t®#STM D5084) or the vertical
hydraulic conductivity data presented in Appendim&y not be used with the BUSTR-
Screen model.

Porosity (n): This is a ratio of the void space to the bulk votuof the aquifer matrix. Site-
specific values may be determined using USEPA-aurdaboratory methods for total porosity
or calculations derived from geotechnical data.(déJgited States Army Corps of Engineers EM-
1110-2-1906). For BUSTR modeling purposes, BUSTIR eonsider total porosity equal to
effective porosity (no adjustment is necessary dovert total porosity to effective porosity).
Samples used to obtain site-specific values mustcbkéected from the aquifer matrix.
Alternatively, the default values listed in TablelGbelow, may be used. The porosity values
listed in Appendix F or values obtained from uneatied zone soil samples may not be used.

Fraction of Organic Carbon (Foc): This value is the fraction of the aquifer soil nrathat is
composed of naturally occurring organic carbon intantaminated areas. The Foc value is
obtained through laboratory analysis of soil fromthim the aquifer matrix. Samples should be
collected from borings located in uncontaminatezharthat are downgradient of the source area
and are within the migration pathway of the contamt plume. Alternatively, the BUSTR
default value of 0.001 should be used (ASTM 1998prmally, two or three soil samples should
be analyzed, and the average value should be us®&USTR-Screen. The BUSTR default
values listed in Appendix F are for vadose zoné&soid may not be used in the BUSTR-Screen
model. BUSTR recommends the Walkley-Black labasatoethod to determine the fraction of
organic carbon because most soils in the aquiférixr@ontain less than 1% organic carbon. If a
percentage obrganic matter is obtained through laboratory analysis (such 83 M-D2974),
the organic matter value must be multiplied by a conversion factoOd&#8 to estimate a value
for organic carbon

Soil Bulk Density (p): This value is the bulk density of soil within thguafer matrix and may
be different than bulk densities obtained from abthe saturated zone. Obtain soil bulk density
from geotechnical analysis of soil within the aguifmatrix or by using the BUSTR default value
(Table G.1 - Saturated Zone Soil Types and Defdaltes) based on the most permeable soll
type encountered within the saturated zone. Ifeaspecific value is used in the model, samples
from the aquifer matrix in the assumed migratiothpay must be used.

G.3.3 Site-Specific Parameters

BUSTR has not determined default values for manthefsite-specific parameters listed below
(source thickness and soluble mass are the exaosjptidl herefore, site-specific values must be
developed by the BUSTR-Screen user, and the valaesloped must then be entered on the
“Variable” worksheet.

Hydraulic Gradient (i): Hydraulic gradient is the slope of the potentiomeesurface. Calculate
the hydraulic gradient by constructing potentioneesurface maps using static water level data
from ground water monitoring wells. Hydraulic giewts should be calculated for several
sampling events (typically four quarters) due te gossibility of fluctuating ground water flow.
The USEPA’'s hydraulic flow calculator may be used éstimate hydraulic gradients
(http://www.epa.gov/athens/learn2model/part-two/mrigic _onsite.html
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Estimated Plume Length (Lp): The distance used for the plume length (Lp) is the
downgradient distance from the source area (irea af highest concentration) to the point where
the ground water concentration equals the BUSTRmdevel for the ground water ingestion
pathway (e.g., 0.005 mg/L for benzene). Estimatdrom field data and justify the result.

Retardation Factor (R): The retardation factor is the ratio of the grourater seepage velocity
to the rate that organic chemicals migrate in theugd water. BUSTR-Screen calculates the
retardation factor automatically using the valuesviged for soil bulk density, partition
coefficient and fraction of organic carbon. BUS&Rows the use of retardation factors for all
COCs, including methyl tertiary-butyl ether (MTBE).

Modeled Area Length: Normally, this value is the distance from the seuacea to the POE.
However, BUSTR may require that shorter distaneesnbdeled if modeling to the POD. Note
that BUSTR-Screen uses the value entered as thesletbdrea length (e.g., 300 ft.), and
automatically calculates 10 evenly-spaced downgrdadiistances from the source area, and then
inserts those 10 values in the “Field Data for Carngwn” section of the BUSTR-Screen
“Variable” worksheet. These calculated distanaesadso automatically added to “Section 7 —
Field Data for Comparison” on the “Input” workshetd the “Centerline Output” worksheet.

Modeled Area Width: This value must equal or exceed the width of thetaminant plume.
Generally, allowing a modeled area width that icénas wide as the plume width is acceptable.

Simulation Time: If the soluble mass parameter of the BUSTR-Screedeinis entered as
“infinite”, increase the simulation time until theontaminant concentration at the point of
exposure reaches steady state conditions. If ahéble mass parameter is entered as a finite
value, adjust the simulation time so that the CQ@centration at the POE is equal to its
maximum value. Time steps may be viewed and mtifitam the “Centerline Output” worksheet
by depressing the “Calculate Animation” button.

Source Thickness in Saturated Zone:This value is the depth of contamination in theussed
zone within the source area. Use either site-fipettata or the BUSTR default value of 10 ft.
Site-specific data is gathered by obtaining samfilem wells within the source area that are
screened at different depths (i.e., nested wellstioer approved techniques) or by determining
the amount of water table fluctuation (i.e., theeamzone). For most petroleum release sites, a
value of 10 ft. is sufficiently accurate. If denskemicals (e.g., chlorinated compounds) are
present or if significant precipitation infiltratiocauses COCs to be forced downward into the
aquifer, then the 10 ft. thickness may not be gppate and site-specific data should be used.

Source Zones (width and concentration): The source zones and the associated widths are
graphically presented in “Section 6 — Source Data'the “Input” worksheet of BUSTR-Screen.
The source zones are identified as “Center”, “Meddand “Outer”. Enter a minimum of two
source zone widths with their respective COC cotraéons. Use the highest COC
concentrations and their associated zone widthshiicenter zone and the middle zone. If the
source is wide and sufficient data exists, alsairgppCOC concentration and width for the outer
zone. These concentrations and their associatéth vdistances represent the source zone
perpendicular to the centerline of the plume andugd water flow direction. Adequate
characterization of the source area may requireirtbllation of additional soil borings and
monitoring wells perpendicular to the plume cemmerfor input into BUSTR-Screen. Additional
information concerning the insertion of source zopacentrations is available in the Bioscreen
User's Manual (Newell, McLeod and Gonzales, 1996 5997).
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Source Half-life (Soluble Mass): The soluble mass is the quantity of the COC avhal#d mix
with ground water moving through the aquifer matrbor BUSTR Tier 2 modeling purposes, an
infinite soluble mass in the source area shouldnatly be used. However, a finite soluble mass
may be used under certain circumstances. For dearhp known quantity of petroleum product
was released from the underground storage tank d@stem, or if the quantity of total soluble
mass can be accurately estimated, then a finitebbbimass may be used. The value calculated
for finite soluble mass must include all solublenpmnents of the petroleum product. Generally,
calculating a value for finite soluble mass willquire a significant humber of soil samples
(vadose zone and saturated zone) and ground waxteles, in order to accurately characterize
the distribution of petroleum hydrocarbon constitigeat the site and to estimate the total mass of
soluble petroleum hydrocarbon.

G.3.4 Field Data for Comparison

Site-specific data must be collected in the soamea and along the plume centerline, and the
concentrations must then be entered on the “Vaiakbrksheet.

Enter the values of concentration using site-spedata from monitoring wells in order to
compare the field data to the values predicted U$BR-Screen. Obtain the COC concentration
data from monitoring wells within the source area from wells located near the centerline of
the plume. The concentrations entered must be fhensame sampling event and from sampling
points that show stable to decreasing COC condésrieaover time. Also, recall that the
distances from the source were calculated by BUSERen based on the value entered for
modeled area length. Thus, the actual locationthefmonitoring wells may not exactly match
the distances from the source as listed on thei&sba” worksheet.

Increasing or unstable COC concentrations are atidies that the BUSTR-Screen model is not
appropriate for the site.Due to the temporal variability of COC concentraioat petroleum
release sitesa graph of “concentrations vs. time” must be proviegd for all wells in the
source area and for wells along the plume centerlea These graphs should provide evidence
that the COC concentrations are decreasing orestabd that the values predicted by BUSTR-
Screen are conservative when compared to actealais.

During the first phase of modeling in a Tier 2 Exalon, do_not adjust the COC concentrations
predicted by BUSTR-Screen to fit the observed figdda curve. Calibration of the BUSTR-
Screen model to actual site data is only allowethénsecond phase of modeling during a Tier 2
Evaluation (See Section G.6 — Model Calibrationddditional information.).

G.4 Model Validation

For BUSTR-Screen modeling performed during a TieEv&luation at BUSTR sites, model
validation refers to how the predicted COC valuespare to the actual field data. Model
validation may only be conducted if modeling denimates that the Point of Exposure will not be
impacted above Action Levels.

Monitoring of actual contaminant concentrationshat site is required to validate the predictions
made by the BUSTR-Screen model. The sampling (®)insed to validate the model is defined
as the point of demonstration (POD.) The locatbthe POD is described in OAC 1301:7-9-13
(0)(2), effective July 1, 2012. The POD must beated on the contaminant plume centerline
(i.e., the line connecting the source area with ghmt of exposure (POE)). The model must
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predict a detectable concentration of the COC atR@®D (if the model predicts a value of zero,
that point may not be used for the POD). Also,rtfumitoring well located at the POD must have
a detectable concentration of the COC in orderetafy that the POD evaluation point is in the
contaminant migration pathway. The POD is thenitooed to evaluate the model predictions.
In some cases, it may be necessary to install ii@ne one POD monitoring well. The time
required for ground water monitoring depends onlémgth of time that the model predicts will
transpire until the concentration at the POD reactihe predicted value. If BUSTR-Screen
predicts that it takes a certain number of yearsémtamination to move from the source area to
the POD, the POD must be monitored for that nurbgears to validate the model assumptions.
For example, if the BUSTR-Screen model predictemzbne concentration of 20 micrograms per
liter (ug/L) at the POD in 2 years, the POD mustnbenitored for 2 years. After 2 years of
monitoring, if the benzene concentration at the RPeeds the predicted value of 20 ug/L, the
model predictions are not valid.

OAC 1301:7-9-13 (O)(1), effective July 1, 2012 riegsl that a monitoring plan (to verify the fate
and transport model assumptions and predictionsubenitted for approval by BUSTR, and that
the plan include the anticipated length and frequesf the monitoring activities (See Section
3.14 -Monitoring Plan). The length and frequentgmmund water monitoring must be selected
based on the COC concentrations, ground water geefgocity, location of the POD, and other
site-specific factors. BUSTR may approve quartdslyannual or annual monitoring, depending
on the nature and migration of the contaminant pluamd on the locations of the POD and POE.
If bi-annual or annual monitoring is approved, slmapnust be collected at approximately the
same time each year to account for fluctuationfiwithe aquifer. All validation monitoring
plans must be pre-approved by BUSTR.

In certain cases, historical data may be used lidata the BUSTR-Screen model predictions.
For example, if 5 years of ground water monitottiag already been performed at the source area
and POD locations, then BUSTR may allow the usthefexisting data to validate the BUSTR-
Screen predictions. To do this, the initial samglevents are used to predict the concentrations
in subsequent years. However, historical data @abe used to validate the model if an active
remediation system was in operation during theohisal period. BUSTR will consider the use
of historical data to validate modeling on a cage&#ise basis.

G.5 Data Presentation & Information Submitted to BU STR

Generally, all BUSTR-Screen modeling work will héomitted with the Tier 2 Evaluation Report
(or as a separate report if model calibration wbas also been performed). Summarize the
BUSTR-Screen modeling work with the following infaation:

* Printouts of all of the BUSTR-Screen worksheetsdusethe modeling effort. This must
include the “BUSTR”, “Variable”, “Input’, “Centenfie Output” and “Plume Output”
worksheets for all COCs being evaluated;

» Site maps showing the source area, plume lengtimehidth, ground water flow direction,
monitoring well locations, potentiometric surfacenterline from the source area to the POD
and to the POE, and other pertinent features. dgéolcross-sections should also be
submitted;

e Summary of findings, conclusions, and recommendatio

» Discussion of final model outputs;

» Determination of the time (years) to reach “stesidye”;

» Sources of error and uncertainty, including a datilie sensitivity analysis;
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» Tables of all data used in verifying the model udthg any calculations, laboratory results,
geotechnical data, etc; and

» Graphics of “concentration vs. time” for all monitwy wells in the source area and along the
plume centerline

G.6 Model Calibration during the Second Phase of Mo  deling

BUSTR only allows the BUSTR-Screen user to caldithiie model during the second phase of
the Tier 2 modeling effort. Model Calibration slionly be performed if the work completed in
the first phase of modeling indicates that the C&@centration at the POE will exceed the
drinking water standard. This second phase of tmaglenust first be proposed to BUSTR as part
of the Tier 2 Evaluation Report. BUSTR must apprtwe plan to calibrate the model before this
second phase of modeling is performed. During feisond phase, the BUSTR-Screen user
attempts to calibrate the model by manipulatinghthe@raulic conductivity parameter (K) and/or
the solute half-life (t-half) so that the COC conitations predicted by the model approximate
the actual field concentrations at the source &b Rells.

The Calibration Plan must include, but is not ledito the following:
« A detailed description of the proposed activity;
e Identification of monitoring wells to be used falibration;
« Description of data sets used for half-life (t-halfid/or COC degradation rate (k)
calculations;
« Description of data sets used for hydraulic congitgt(K) calculations;
« Monitoring plan activities (see Section 3.14);
« Estimated time of completion; and
e Completion report contents.

G.6.1 Calibration using Hydraulic Conductivity Esti mates

During calibration, the environmental professiomahy manipulate the value dfydraulic
conductivity (K) based on the slug test data collected at tiee $lug tests should be performed
on at least three different wells located in theirse area and along (or near) the plume
centerline, and must be representative of the aquifatrix associated with the contaminant
plume. To determine the allowable values for hyticaconductivity (K) that may be used during
model calibration, two ranges must be determined.

» First, use the results from the slug tests andrahite the range of (K) values bounded by the
maximum and minimum values of (K).

» Second, calculate the geometric mean of (K) usimg results of the slug tests, and then
determine a range of (K) values bounded by thediwi the mean plus or minus one order of
magnitude.

The allowable values of (K) that may be used tibcale BUSTR-Screen are all values included
in both hydraulic conductivity ranges (i.e., thdues common to both ranges). Example G.1 —
Hydraulic Conductivity Evaluation, provides an exaenof the hydraulic conductivity evaluation
described above.
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Example G.1 — Hydraulic Conductivity Evaluation

Hydraulic Conductivity (K) Hydraulic Conductivity
(cm/sec) (log K)
SLUG TEST DATA
MW-1 1.11 x 10" -3.95
MW-2 1.81 x 10* -3.74
MW-3 4.69 x 10° -3.33
MW-4 2.05x10° -2.69
CALCULATIONS and
COMPARISON OF RANGES
Maximum 2.05 x 10° - 2.69
Minimum 1.11 x 10° -3.95
Geometric Mean 3.73x 10 Not Applicable
Arithmetic Mean Not Applicable -3.43
Mean plus 1 3.73x 10° -2.43
Order of Magnitude
Mean minus 1 3.73x 10° - 4.43
Order of Magnitude
Allowable Site-Specific Range 1.11xie 2.05x10° -3.95 to -2.69

NOTE - In this example, the allowable values of faydic conductivity for calibrating the
BUSTR-Screen model range between 1.11 x*tén/secand2.05 x 10°cm/sec (because this is
the range of values intersected by the two hydractinductivity ranges described in Section
G.6.1 — Calibration using Hydraulic Conductivitytiagates).

G.6.2 Calibration using Solute Half-life Estimates

During calibration, the environmental professiomaly manipulate the value of tiselute half-
life (t-half) based on site-specific data. BUSTR’srapph is based on information presented in:

e “Standard Guide for Remediation of Ground WaterNgtural Attenuation at Petroleum
Release Sites (ASTM, 1998)

e “Calculation and Use of First-Order Rate Constémtdvionitored Natural Attenuation Studies
(USEPA, 2002)(EPA/540/S-02/50M)t(p://www.epa.gov/ada/pubs/issue.html#2002

The following three steps outline the proceduresédculating a solute half-life (t-half):
Step 1:

The environmental professional must demonstraté the contaminant plume is stable or

shrinking. In order to demonstrate this, BUSTRuiegg that the environmental professional

prepare a graphic plot @oncentration-vs.-distancefor all chemicals that exceed action level

concentrations. At least three monitoring wellssimbe included in the concentration-vs.-

distance approach, with one of the wells locatethénsource area and at least two wells located
along the centerline of the COC plume. Severatspghould be prepared, and they should
include the concentration-vs.-distance data foreasst three different sampling events that

represent several years of plume evolution.
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Step 2:

The solute half-life (t-half) must be estimated dzhon theconcentration-vs.-time approach
described in the two documents referenced abowe. cbncentration-vs.-time regression analysis
is based on the first-order decay equaf@hy = G e'(kt)}, and is used to estimate the solute
degradation rate (k)When calculating the value of a solute’s half-fiféalf), only use a natural
log (In), not a base 10 log (log) when derivingfHié¢. Half-lives derived using a base 10 log
will not be accepted as valid by BUSTRhe concentration-vs.-time regression analysis rbast
based on the following:

» At least three monitoring wells must be evaluated;

» All monitoring wells must be located near the cdirte of the COC plume, but the wells
cannot be located in the source area;

» At least six sampling dates must be used, coverisgan of at least three years;

 The evaluations and calculations described aboveuldhbe performed with an
understanding that seasonal variability, changiroyiigd water flow directions, changing
hydraulic gradients, soil heterogeneity, and otbsnes may impact the results of the fate
and transport model;

» Although not required, the concentration-vs.-tiregression calculations may include a
“goodness of fit” statistical calculation using tteefficient of determination @R and

» Although not required, a quantitative sensitivityalysis may be performed using the
BUSTR-Screen model for the hydraulic conductivitpdasolute degradation rate
parameters. BUSTR recommends using the two-ta8@%h confidence intervals for
these two parameters.

Example G.2 below is an example of how to calcuthte degradation rate for a specific well
(MW-1) using Microsoft Excel.

Example G.2 - Degradation Rate Regression Analysis

MW-1

Benzene Concentration Benzene Conc.

Sampling Date Years (ug/L) Natural Log (In)
2/18/2008 0.00 226 5.42
11/1/2008 0.70 200 5.30
4/8/2009 1.14 156 5.05
12/25/2009 1.85 135 491
8/26/2010 2.52 112 472
2/11/2011 2.98 117 4.76
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y=-0.246x+ 5.402

MW-1 Degradation Rate Regression Graph R?=0.9389
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Step 3:

The regression analyses described in Step 2 abdlleprmvide estimates of the solute
degradation rate (k) for each monitoring well.thie example above, the slope of the degradation
line equals 0.246 for MW-1. The environmental pssfenal must then convert those values to
estimates of the solute half-life (t-half) usingetfollowing equation: (t-half) = 0.693 / (k).
Convert all values of (k) to (t-half), and determithe range of (t-half) values bounded by the
maximum and minimum values of (t-half). The alloveabalues of (t-half) that may be used to
calibrate BUSTR-Screen are all values within thage Example G.3, below, provides an
example of the solute degradation date range cdloul

Example G.3 — Solute Degradation Rate Evaluation

Benzene Degradation Rate *(k) Benzene Half-life
(per year) (t-half) (years)
SITE-SPECIFIC VALUES
MW-1 0.246 2.8
MW-2 0.347 2.0
MW-3 0.408 1.7
MW-4 0.495 14
Allowable Site-Specific Ranges 0.246 to 0.495 028

*NOTE: Based on concentration-vs.-time regressiuayses, performed in step 2 above.
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G.6.3 Reporting of Model Calibration Activities

Prepare a summary report describing the activiidormed to calibrate the BUSTR-Screen
model. The report should include the followingrite

» All pertinent information listed in Section G.5 -fadPresentation & Information Submitted to
BUSTR;

* A summary of the data and calculations performedtanjunction with Section G.6.1 -
Calibration using Hydraulic Conductivity Estimates;

A summary of the data, calculations and graphitspd@veloped in conjunction with Section
G.6.2 -Calibration using Solute Half-life Estimgtaad

* A Monitoring Plan, prepared in accordance Sectiatd 3o verify the fate and transport
assumptions and predictions of the calibration @doces.

Table G.1 - Saturated Zone Soil Types and Default V  alues

Saturated Soill Horizontal Porosity Fraction of Bulk
Zone Saoll Classification Hydraulic (cm*cm?®) | Organic Carbon Density
Type Symbol Conductivity in Saturated (kg/L)

(cm/sec) Zone (g/g)
Clay MH, CH, OH 1 x 10e-5 0.20 0.001 1.8
Silt ML, CL, OL 1 x 10e-3 0.30 0.001 1.7
Silty Sand SM, SC 1 x 10e-1 0.30 0.001 1.6
Clean Sand SW, SP 1 0.30 0.001 15
Gravel GW, GP, GM, G( 10 0.35 0.001 14

Note - BUSTR default values shall be used whensgitific values are unknown.

Table G.2 — Chemical-Specific Default Values

Chemical of Concern Partition Phase 1 Modeling —
Coefficient Default Solute
(L/kg) Half-Life (years)
Benzene 61.7 1.97
Toluene 140 0.08
Ethyl benzene 204 0.62
Xylene 129 1.0
Methyl tertiary-butyl ether (MTBE) 6.0 1,000

Note - For chemicals of concern not listed in thewe table please reference the BUSTR Technicaldkgie Manual,
Appendix F, Table F.5.

Note — During Phase 1 Modeling, a solute half-d¢ifel,000 years must be used for MTBE to simulate “n
degradation”. Site-specific values may be useihduPhase 2 Modeling.
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Figure G.1 - “BUSTR” Worksheet from BUSTR-Screen

2005 BUSTR-Screen Evaluation

“ersion 1.0 (March 2005)

Chemical of Concern

Benzens LI | 1 | 1 | 1 |

sy onpdp i “other T s cfeeted ar Ehemical of Coneerns

Soil Type Site Name (Title 1) Left Page Release
Footer 1 Humber
[ clean sand - 5w, =p B2 B 3 | 3 |
Purpose of Model Site Address (Title 2) Left Page Right Page
Footer 2 Footer 2
| Prediction at POD ;l [123 2BC Street, Anytown, Ohia | [ b [ Filename |
Print Tables Reszet Tables

G14



Ohio Department of Commerce, Division of State M@&rshal: BUSTR 2012 Technical Guidance Manual

Figure G.2 - “Variable” Worksheet from BUSTR-Screen

Dasrcriptinn I Swurce f Dafanlt I Symbal I Yalus I Unitr I RaFarsnca
Chamical and Fhyrical Frapartiar far
Banzans
Fartion CocFFizient DeFaulk [ [k Likq
Zoluke Half-Life DicFaulk k=half 147 il
Srounduater fztion Level DiFaulk AL 01,005 mqfL
Smil Paramstars Fur
Glean Sand - 5W 5F
Hy drauliz Condustivity DiFaulk [ 1.00E+) amires
Forority DiFaulk n 0.3 unitlerr
Fraction of Orqanic Carkon DiFaulk fo:z .00 unitlerr
Zoil Eulk Derrity DiFaulk rhao 1.5 kil
Site Spacific Faramatarr
Hy drauliz Gradicnt Sike Specific i unitlerr
Ertimaated Flume Length Sike Specifiz Lp Fook
Fickardakion Fackor Dof aulk i 1.3 uniklorr
Modeled AreaLength Sike Specific Fook
Modeled Area Wideh (murt ecoedbokal plume Sike Specifiz - Fook
Simulakion Time Mode| Sposific - iar
Source Thicknorr in Saturaked 2one Dcf aulk - j1] fouok
Sourze Genter: Width Sike Specifiz - Fook
Sourze Genter: Gonzentration Sike Specifiz - mqfL
Source Middle: Width Sike Specific - Fook
Sourze Middle: Conzentration Sike Specifiz - mqfL
Sourze Duker: Width Sike Specifiz - Fook
Source Quker: Concenkrakion Sike Specific - mqfL
Zoluble Marr DicFaulk - InFinike kq
Fizld Data fur Campariran

Conzenkrakion at 0 Feet Fromrourze Sike Specifiz - mqfL
Conzenkration at 0 Fecek Fromrource Sike Spocific - mqfL
Conzenkration at 0 Fecek Fromrource Sike Spocific - mqfL
Conzenkrakion ak 0 Feck Fromrourze Sikte Specifiz - mqfL
Conzenkrakion at 0 Feet Fromrourze Sike Specifiz - mqfL
Conzenkrakion at 0 Feet Fromrourze Sike Specifiz - mqfL
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Conzenkrakion ak 0 Feck Fromrourze Sikte Specifiz - mqfL
Conzenkrakion at 0 Feet Fromrourze Sike Specifiz - mqfL
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Appendix H: Total Petroleum Hydrocarbon (TPH)
Evaluation in Tier 3

Table of Contents Page

H.1 TPH Fractionation
H.2 Surrogate VOC/SVOC Analysis
H.3 Statistical Analysis

IIII
NN -

Unlike the COC action levels listed in Tables 38otigh 3.7 and in Table 3.9 which were

developed based on risk-based criteria, the TPidratdvels listed in Table 3.8 are based on the
physical properties of petroleum and the impacteil sThe TPH values in Table 3.8 were

developed in 1999 to estimate the potential fordred, free-phase petroleum product in soil.
However, BUSTR no longer defines these TPH leveltha potential for “free product” as was

defined in the 1999 Corrective Action Technical ¢arice Manual.

Since TPH above action levels is not considerebetdfree product” in the 2012 CA Rule, the
potential risk associated with TPH must be evalllateThe major issue in evaluating TPH
contamination is that it represents a complex métf chemicals rather than a single chemical.
This makes assessing the risk associated witlinspdcted by TPH problematic.

When TPH above action levels is identified, BUSTégjuires that the O/O first evaluate soil

removal and other remediation techniques. Aftemalestrating that soil removal and other
remediation techniques are not viable options, @@tamination is under a building or at a depth
that cannot be excavated), a site specific evalnatif TPH (e.g., risk calculation) may be

proposed in a Tier 3 Evaluation Plan. Environmeatalenants may be considered only after soil
excavation, soil remediation, and/or risk analgdi$PH has been conducted.

BUSTR has identified the following three potentigdtions to address TPH contamination that
cannot be remediated.

H.1 TPH Fractionation

TPH fractionation consists of separating all of kiyelrocarbons into several TPH fractions, and
then developing risk-based action levels for aasure pathways for each of the TPH fractions.
The Total Petroleum Hydrocarbon Criteria Workingo@v and several states (e.g., Indiana,
Massachusetts, Washington) have published guidalomeiments that describe the general
approach and procedures for evaluating the riskcésted with TPH.

To adequately address this option, a Tier 3 EvaloaPlan must be developed to identify
surrogate compounds for each subset (fractionhefTtPH range identified by BUSTR. Risk-
based action levels are then calculated for easbgate compound for each applicable exposure
pathway. The hazard quotient for each surrogatéeisrmined, and the cumulative risk of the
fractions is calculated to determine if it exce#us non-cancer hazard index of 1. Fractionation
of TPH is completed by volatile petroleum hydroearb(VPH) analysis and extractable
petroleum hydrocarbon (EPH) analysis in accordawith the Washington Department of
Ecology policy method. The wusers guide for this timel can be found at
www.ecy.wa.gov/programs/tcp/tools/toolmain.html
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H.2 Surrogate VOC/SVOC Analysis

This option consists of collecting additional ssélmples from the source area, determining the
concentrations of the individual chemicals that pase TPH, and then developing risk-based
action levels (or SSTLs) for those surrogate chalsic

To use this option, soil must be re-sampled ingbgrce area where the highest TPH-impacted
soil intervals were detected in the Tier 1 invediion(s). Soil samples should be collected using
BUSTR-approved methods described in Appendix A, aakkcting samples for lab analysis

based on field-screening readings. In additioa,gbil sample(s) from the depth interval(s) that
previously contained TPH that exceeded action ernelst be analyzed.

For petroleum products in Analytical Group 1 whéRH (C6-C12) exceeds the action levels in
Table 3.8, surrogate VOCs must be identified ugiRé. Method 8260. For petroleum products
in Analytical Group 2, a full SVOC scan using EPAetilod 8270 is required in addition to the
VOC scan by EPA Method 8260. This method is nprapriate for TPH in Analytical Groups
3,4 o0rb5.

Site-specific target levels (SSTLs) must be devetdbjor all complete soil exposure pathways for
all detected compounds where toxicity data is atdé. BUSTR spreadsheets should be used to
calculate risk-based action levels (or SSTLs) far tletected chemicals. BUSTR spreadsheets
already contain toxicity and chemical specific dagamany VOCs and SVOCs. If any of the
detected chemicals are not already included in BRISEpreadsheets, chemical specific data can
be obtained from OEPA-VAP (using their Chemicalohmiation Database and Applicable
Regulatory Standards [CIDARS] database) or from BSERegion 9 (using their Regional
Screening Levels). If more than one carcinogenr@ onon-carcinogen is detected, a Multiple
Chemical Adjustment (as described in Section 3.Rldltiple Chemical Adjustment) must be
performed for each pathway.

A Tier 3 Evaluation Plan must be submitted iderifythe source area for TPH (i.e., areas where
TPH exceeds the action levels) and proposing aestigation to re-sample each location
exhibiting elevated concentrations of TPH.

H.3 Statistical Analysis

H.3.1 Introduction

The purpose of this section is to describe the irements for calculating a 95% Upper
Confidence Limit (UCL) for total petroleum hydrobans (TPH) under BUSTR’'s 2012
Corrective Action rule (OAC 1301:7-9-13).

Before calculating a 95% UCL for TPH, BUSTR reqgithat the owner/operator (O/O) first

evaluate soil removal and other remediation teatgies. Only after the O/O demonstrates that
soil removal and other technologies are not viatlleBUSTR consider a request to perform a
Tier 3 Evaluation using a 95% UCL calculation.

A Tier 3 Evaluation Plan must be submitted to BUSTdR approval. In addition to the
requirements of OAC 1301:7-9-13 (M), the plan mdsettify and include the following:
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* A map (and possibly a cross-section) that idemtifiee location, dimensions and depth of the
TPH “source area”,

» The existing TPH data to be used in the UCL catmria

* Whether additional soil samples will be collectend aanalyzed to provide an adequate
number of samples from the “source area” [Noté tizav TPH data from new borings may
or may not be usable in the 95% UCL calculatiompeaeling on whether the resulting TPH
values are considered part of the “source areabgr

H.3.2 Basic Sampling Requirements

A complete characterization of the “source area%iie performed. Only data from the “source

area” may be used in the statistical calculatidegause the calculations assume that all of the
TPH data were collected from the same statistiogufation. This is the most important aspect

of developing a statistically valid dataset. Insncases, a complete characterization of the
source area will require the installation of addifil soil borings. Without a valid dataset, the

subsequent statistical calculations will not yialtequate approximations for any of the resulting

statistical parameters (mean, median, standarcti@vj UCL, etc.).

Therefore, the basic sample and dataset requirenaemias follows:

* Use only TPH data from a “source area”.

e Use a minimum of 12 samples.

* Use a maximum of 15% non-detect lab results becdnyseéefinition, the “source area” must
contain the highest TPH values. For example, ef @O uses 12 samples, then only 1 of
those TPH values can be a non-detectable valuso, Aimiting the dataset to less than 15%
non-detects enhances the possibility that the eatasll approach a normal (Gaussian)
distribution.

» For the non-detectable concentration, use the til@telimit as the TPH concentration in the
subsequent UCL calculations.

H.3.3 Data Entry and Statistical Results

BUSTR requires that the O/O use USEPR®UCL (version 4.00.05) statistical program to
perform the statistical analyses (available for no cost at:
http://www.epa.gov/esd/tsc/software.inThis helps provide consistency between alhefTier

3 TPH Evaluation Plans, and allows BUSTR's staff nore easily review the submitted
information.

Step-by-step instructions are as follows:

* Open theProUCL program as described on USEPA'’s website and dagnibe program to
your computer.

* Open the “setup” file folder and then open the Peh.exe” file (approx. 1,240 KB).

* On your worksheet, enter the TPH (source area)erdrations into the first column, and
label the column heading “Concentrations” by rigtitking on the column header and

H-3



Ohio Department of Commerce, Division of State RMa&shal: BUSTR 2012 Technical Guidance Manual

selecting “Header Name”. In the second columnertite sample identification names for
each of the TPH samples and label the header “Sabgaation”. The consultant must print
this worksheet page and submit the information t{sBR.

» Along the Toolbar at the top of your screen, ogenfollowing tabs and print the pages listed
below. These pages (approximately 7-8) must bengtésl to BUSTR.
0 Graphs (toolbar tab) — print the “Histogram” page
o Outlier Tests (toolbar tab) — print the “Computelge
0 Goodness of Fit (toolbar tab) — print all three pjrapages (Normal, Gamma and

Lognormal)

0 UCL (toolbar tab) — print “All” page

» Please note to select the correct data set whemirgpthe above tabs. This is accomplished
by clicking on the “Concentrations” variable andrsferring it over to the “Selected” box in
the “Selected Variables” window before clicking “QK

H.3.4 Evaluating the Results

The “UCL" toolbar printout page (listed above) wlilé the primary document used to determine
whether one of the statistical distributions adéglyaepresents the TPH dataset and to determine
the estimated 95% UCL value.

e This printout presents the relevant statistics ttmee distributions (normal distribution,
lognormal distribution, and Gamma distribution).

» For these three distributions, the printout stathsther the data appear (or do not appear) to
fit a normal, lognormal or Gamma distribution ag &P significance level.

 BUSTR will not allow any of the non-parametric &tts to be used as an estimate of the
95% UCL value.

* Near the bottom of the “UCL” printout page($}roUCL identifies which of the three
distributions may potentially be used for the UCdlculation, and also identifies the 95%
UCL value for the TPH dataset. BUSTR will use 9% UCL value instead of the on-site
maximum, and compare the 95% UCL value to the TRRHOA Level.

» If the ProUCL printout pages indicate that the TPH data do pptar to fit one of the three
distributions listed above or if there are otheshjpems with the dataset (as explained in the
ProUCL documents), then additional source area TPH dataneed to be collected.

Printouts from the Graphs, Outlier Tests, and Geedrof Fit toolbar tabs will also be used by
BUSTR to help evaluate the “UCL" toolbar statistisammary info.
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