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Executive Summary

This Corrective Measures Implementatioeport! provides a consolidated summary of the construction,
implementation, results and status of corrective measureaddress sojlsoil vapoland groundwater

impactsat the SafetyKleen Facility (MID 981 000 359) at 700 Zimmerman Road, Mason, Michigan (Ingham
County) SafetyKleenoperates both a Branch and Accumulation Center at this location (collectively referred
to as a Servicedbterin this report). The Service Centmcumulaes and transfersineral spirits,

immersion cleanerdry-cleaning fluidsand other containerized wasteegeratedby SafetyKleen customers

From theServiceCenter, all wastesre shippel to gopropriately permitted processing or disposal facilities

SafetyKleen applied for an interim statd®&esource Conservation and Recovery R@RAHazardous Waste
Facility (Part B) Permit on September 1, 1988, to transport and temporarily store hazardous wastes. Per 40
Code of Federal Regulations (CFR) 264 and Michigan Act 64;l9aéstywas required to investigate and
address historic releases lofzardous waste and hazardous constituents that may have occurred at the Solid
Waste Management Units (SWMUSs) throughout the Facility as part of the RCRA Corrditiiv®dgram
(CAP)The U.S. Environmental Protection Agency conducted the initial RCRA Visual Site Inspection
(VSI)/Facility Assessment (RFA) in 18d@entify potential SWMUSs, assess the SWMUs conditions, identify
the potential for, or evidence ofreleases to the environmenand assess the need for samplifig 1991,
SafetyKleen withdrew the Part B RCRA Permit Application and Construction Permit Application, after
deciding to discontinu®RCRA storage #tie Service Center and close the existing tetpd hazardous waste
container storage unitsThese activities were conducted in accordance with the MBSREformer

Michigan Department of Natural Resources, now called the Michigan Department of Environmental, Great
Lakes and Energy) approval of fhartial Closure PlagafetyKleen completed the closures, which

eliminated concerns for potential COC relesaeSWMUs1, -2, -4, -5 and-6.

In May 1994, Safeti{leen was released from its closure responsibilities under Michigan Act 64 when
MDNREGLEpproved the closure certifications submitted for the closed hazardous waste units. Post closure
plans were not required because the Facility was never used for disposal, and all wastes were removed at the
time of closure. SafetiKleen continues to addresorrective action responsibilities as required under Part

111, Section 324.11115 and Part 201 (Environmental Remediation) to address histteases of

hazardous wastes and hazardous constituents as applicalilbasedRCRA Facility InvestigatiiRF) was

conducted by SafetiKleen from 1990 through 2®to identify the source and nature of any releases, and to

1 This CMI report is an update of the original draft version that was submitted to KMEZE®n November
2016 (LimnoTech, November 2017). This updated version includes feedback froniENHREQs
documented in their May 12, 2017 letter responaad subsequent negotiated agreements with
MDEQEGLEas documented in the August 29, 2017 letter from Safdeen and the September 12, 2017
letter response from MDERGLE It also includes soilaporand groundwater monitoring data collected
since November 2016 through Noveml2822 andupdated Restrictive Covenaigroundwater
extraction system decommissioniagd well closure informatian
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characterize their magnitude and extent. MDEQLEletermined that the RFI phase of the corrective action
is complete, and that the nature and extent of contamination at the Facility has been delineated (MDEQ,
January25, 2016).

SafetyKleen is currently in the final phase of the GAPrrective Measures Implementation (CMBRe
requirements for the initial RARQterim corrective measure@CM) andcorrective measures studie€M3
steps of the CAP were met through submittal to MEZEg) Bof a series of workplans, and associated
reporting of results and findings from these components of the CAP. The historical workplans provide
detailed descriptions of the design and status of the corrective measures for the Facility SWMUs, and
collectively serve as a defacto RCRA Corrective Measures Implementation (CMI) Workplan.

During the RFI phase, Safétieen implemented ICMs at the Mason site, in consultation with state and

federal regulatory agencies, to reduce or eliminate potential threats to human health or the environment by
removing potential sources of contaminationdaaliminating potential pathways that could contaminate
groundwater All corrective measures described in the various RCRA CMI workplans have been implemented
in accordance with the requirements specified in the documents, and the results of thoseiextivitre

provided to MDEEGLEN separate reports. These measures were designed to reduce residual
concentrations of chemicals of concern (COCs) to levels at or below the Michigan Act 451 of 1994, Part 201
Cleanup Criteria (current criteria).

Chemicals of concern at the site are residual PCE impacts in groundwater and soil near formed SWMU
(former Aboveground Storage TankABT area on the east side of the property), and residual manganese
(Mn) groundwater impacts that are related to-situ chemical oxidation remedial actions conducted in
May/June 2006. Historicabs and groundwater corrective measures included the following:

1 In1992, SafetKleen conducted soil and groundwater investigations of the former retention basin
(SWMUB), which indicated that residual PCE soils impacts remained in the floor of the retention basin
near the former outfall. Safetli{leen proceeded with soil corrective measures (geil, vapor extraction
or SVE) that were successful in reducing PCE concentrations in soil to below detection limits. Safety
Kleen submitted a closure completion report, which concluded that PCE impacts that were idemtified i
the retention basin during the 1992 site investigations had been remediated successfully and that no
further action was warranted
1 Safety-KleenbelievesSWMU4 (former AST area on the east side of the propeidyhave been the most
likely source of glacial soil and groundwaREmMpacts at the facilityA series of remedial activities
were conducted to address these impacts, including
1 Installation and operation of a singleell (EW1) groundwater extraction and carbon treatment
system(November 1992 June 2013);

1 Installation and operation of initial soil vapor extraction (SVE) system to address vadose zone soil
impacts (June 199¢May 2000);

1 Operation of expanded SVE and groundwater air sparging (AS) and treatment system to address
vadose zone soil and groundwater impacts (May 202006);

1 In-situ chemical oxidation through injectiaf potassium permanganate (KMgnto the
subsurface to address both vadose zone soil and groundwater imgdaigJune 2006);

1 Onsite and offsite groundwater monitoriragf the glacial and bedrock aquifeia organic
compounds and metald 989 throughJune 201Y,
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1 Annual monitoring of onsite Safelieen glacial well MV8 and offsite Americhem glacial well SEG
MW-35 (November 2017 througRovember 202},

1 Sampling for PFAEGLEs PFAS Minimum Laboratory Analyte List of 28 compatrmisite
monitoring well MW6 (June 2020Q)and

1 Soilvaporsampling at two onsite sampling stations location in the SWMdurce area and near the
southeast corner of the Administration building/warehouse (November 2017 through July 2018).

uUntil November 2020 asidual impacts of PCE continli® be detected on occasion at a few onsite glacial
aquifer monitoring well locations at concentrations just above the 5 ug/l residentialfesidential drinking
water standard.PCE has not been detected in onsite or offsite bedrock monitoring wells, and has not been

detectedinSafettyy f SSy Qa 2FFaAdS 3t OAlf Iwlsdetedicd MlonsSieArid (i 2 NA y 3 &

offsite glacial aquifer monitoring wells at concentrations above the 50 ug/haéstdrinking water standard,
but well below theformer 860 ug/l health based drinking water standartVith EGLE approval, annual
groundwater sampling for manganese in onsite well M\Was discontinued starting with the November
2022 annual monitoring evenEGLE, January 13, 2022

In accordance with an EGhRproved WorkplanlimnoTech, April 17, 2020afetyKleen conducted

sampling for PFAS amsitegroundwater at the MW6 location. All results were <4.5 ng/l for the 7 detected
analytes (PFBA, PFPeA, PFHXA, PFHpA, PFOA, PFBS afldiRrédbehJuly 8, 2020)In their July 15,

2020 EGLE approval letter to the July 8, 2020 ref®ER (i | ®PI D & a Ay | IANBSYSyi
presented in the Report, that there do not appear to be any PFAS impacts to groundviiagefaaility at the
present tim& (EGLE, July 15, 2020).

The property map indicates that there are no receptors downgradient of the SKfegn site for the

drinking water exposure pathwayl'he City of Mason is the primaandowneron the east side of Mason
Street, directly across from the Conrail railway gully that is oriented parallel to the east boundary of the
SafetyKleen property. City property is primarily undeveloped and includes a landfill/dump that currently is
used for yad waste and composting. East of the City of Mason property is Sycamore @hégkkjs the

nearest significant water body and is not used as a drinking water source. Venting groundwater potentially
emanating from SafetiKleen propertyare below relevant criteria for PGid Mn.

PCE detections in offsite Americhgacialmonitoring well SE®&W-35 are from a currently unknown

source PCE concentrations in SEABV-35 samples increased from naletectin late 2006 thenPCE
concentrations in SEMW-35 peaked at 19 ug/l in November 2018en declined to 5.4 ug/l in November
2015, and 5.7 ug/l in June 201BCE concentrations in SEABV-35 increased to 12 ug/l in Novérer 2016,
which was the last sampling event conducted by MIBEEZD Einder their surface water monitoring program.
Safety-Kleen initiated annual sampling of SE®/-35 in November 2017; the November 207 and November
2018 PCE concentrations were 26 ug/lI 48dig/l, respectively.Since November 2018, PCE concentrations
at SEGMW-35 have declined to 13 ngdls of theNovember 2022 sampling evef@afetyKleen, November

18, 2022.

This CMI Report provides data to support a determination that corrective measures have been completed at
each SWMU, and documents that the implemented measures have been effective in reducing COC
concentrations associated with historical releases to sull groundwater at the FacilityThe9.5 year period

of monitoring datathat have been collected by Safefyeenfrom onsite and offsiteSafetyKleen monitoring
wellssince EWL was shut down in early June 20&ve demonstrated that the onsite PCE plurpettues
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to be stable and of low concentrations, rebound has not occurred at thessitkoffsite migration of
groundwater impacts is not occurring

As of the November 2022 annual sampling event, PCE concentrations in groundwater samples collected at
onsite well MW6 have been below Gg/l for three consecutive yearsS@fetyKleen, November 18, 2022
Consequently, Safetfleen requested permission from EGLE to discontinue annual sampling at onsite
monitoring well MW6 and proceed with closure/abandonment of lallt two SafetyKleen onsite and offsite
glacial and bedrock monitoring wells, along with decommissioning of the idletl gundwater extractin
system and all remaining former SVE equipment and wells. These requests were approved BufaR2E (
2023 emaljl and Safet)Kleen proceeded with well closures/abandonment and-Egystem
decommissioningluring the week of November 22023 (refer to Appendix G for well closure information)

Approach for Completion of Corrective MeasureSafetyKleenis compleing corrective measures through
implementation ofan offsite Restrictive Covenant for groundwater use a portion of the City of Mason dump
property andan onsite Restrictive Covenatataddress the Volatilization to Indoor Air Pathway (VIARE
Restrictive Covenants are Corrective Acsitirat have been implemented as part &GLEpproval of this CMI
Report(draft Restrictvte Caenantswere included inthe 2016 draft version of #h CCMteport for EGLEeview
and approval, as requested in their approval letter to the August 2, 2918agmik survey report (MDEQ),
August 15, 2018) The offsite Restrictive Covenant on the City of Mason dump property was recorded by
Ingham County on October 16, 2023 ahé onsite Restrictive Covenantisrecordedwith Ingham Countpn
July 312024 Copiesof the offsite andonsite Restrictive Covenadreincluded inAppendixF.

2 @The Corrective Measures Implementation Report must include aukntestriction on the deed to ensure
that no buildings are constructed within 100 feet of the source area without an MIPpRQved evaluation
of the VIAP performed, ondMDEQapproved presumptive mitigation system installéd. 6 a5 9 v = | dz3 dza G
15, 2018)
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1

Introduction

Thischapterof the WrrectiveMeasuredmplementation (CMIyeport providesthe following information:

1 Backgroundonthe SafetyKleen Mason, Michigan Facility (Facikiythin the context of the U.S. EPA
Resource Conservation and Recovery Act (R&RIMichigan Part 11{as amended November 2013)
Hazardous Waste Managemeii994 Natural Resources and Environmental ProtectiodBL{NREPA)
programs- (NOTE: Part 111 formerly was administered under 1979 Public Act 64, i.e., Michigan Act 64);
1 Purpose of this CMI Report;
1 Objectives, components and current statosthe RCRA @rective Action Program (CAP) for the Facility;
and
1 h@SNBASG 2F GKS CIFLOAfAGE /!'t3X AyOfdzRAY3I I RSaONX LI
units (SWMUSs) andurrent status of the associated CAP components.

Chapters 2 and 3 provide details of the requirements and results dfriaECorrective Measures
implementedand proposedor each SWMU as applicable.

Chapter 4 provides a list of references used in this report.

1.1 Background

The SafetyKleenFacility(MID 981 000 35Pat 700 Zimmerman Roalflason Michigan(Ingham Countyhas
been in operation since January 29, 198adinitially consisted of a service center and an accumulation
center(refer to site location map ifigure land site map irfFigure2). The Facility occupies approximately
5.4 acres, and is bounded on the east by a nsdhth trending railroad easement that divides the Safety
Kleen Mason property from Mason Street and City of Mason pragsincluding the Cit dump/landfill§.
The Americhem site is located south of the City of Mason propertydpproximately 2,000 fsoutheast of
SafetyKleen on the east side of Mason Stréet)

3 As described in the 206006 Site Investigation Report for the Americhem Corporation Suite (Weston, May 2006), available
files for the Mason Sanitary Landfill (Landfill) contain limited informaiimeiuding inspection reports, correspondence, and
newspaper articles. The Landfill was in operation as a municipal waste disposal facility until at least 1970. It is unknown
whether a clay or artificial barrier is present between landfill waste and thesnding natural deposits and/or
groundwater/surface water. Available file information indicates that landfill waste was in contact with surface water in
wetland areas to the east of the active Landfill.

4 As described in the 2002006 Site Investigation Report for the Americhem Corporation Suite (Weston, May 2006), the
Americhem Corporation operates as an oil and chemical storage and distribution facility, and has been in operation since
1970. Soil and growwater are reported to have been impacted by spills, overfills, and leaks from piping, ASTs, USTs, and the
mishandling of products. Uncontrolled disposal of waste oil, solvent drums, metal scraps, and other miscellaneous items also
reportedly occurred ofinactive (northern) portions of the Site. A former gas station was located on the southwest corner of
the active portion of the Site during the 1950s and 1960s and likely contributed to soil and groundwater contamination in the
area. During 1998, a new oentook over operations at the facility and conducted the repair, closure and/or removal of
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SafetyKleenoperates both a Branch and Accumulation Center at this location (collectively referred to as a
Service €nterin this report). The Service Centarcumulaés and transfersineral spirits, immersion

cleaner dry-cleaning fluidsand other containerized wasteegerated by SafetKleen customersFrom the
Servicelenter, all wastesre shipped to ppropriately permitted processing or disposal facilities

SafetyKleenapplied for a interim statusRCRA Hazardous Waste Fadiiigrt B Permiton September 1,
1988, to transport andemporarilystore hazardous wasteRer 40 Gde ofFederalRegulations (CFR64 and
Michigan Act 64SafetyKleenwas required tdnvestigate and address historic releases of hazardous waste
and hazardous constituents that may have occurred at tHel $daste Management Units (SWEU
throughout theFacility as part of the RCRA Corrective Action Program (CAdRre Jprovides amap of
historical onsite and offsite environmental sampling locations.

multiple USTs and ASTs at the Site. Groundwater analytical data collected from initial site investigations conducted in 1991

indicated the presence of VOCs at concentrations exceeding MDEQ Part 201 Criteria. Laboratory analytical data for soil and
groundwater indicated the presence of multiple VOCs exceeding MDEQ Part 201 Criteria in soils at active portions of the Site,
primarily near the main building including: BTEX, PCE, TCE, TCA, DCE, VC, and TMB isomers. Chemical concentration data also

indicated thepresence of LNAPL and DNAPL at the active Site, primarily beneath the former UST and AST areas within and
immediately north of the main building (primary source area). Free product has been measured at thicknesses up to 12 ft.
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TheMichigan Department of Environment, Great Lakes and Er&@i.EHormerly known asMichigan
Department of Environmental Quality (MDEQ) &imel Michigan Department of NaturaleRources, or MDNR
Waste Management Divisida the regulatory agency responsible for enforcing the provisiongaste
Facility Permi, including the activities required under tRERACAP. Safety f S RegfRdiation
Departmentis responsible for carrying out those activities. The U.S. Environmental Protection Agency
conducted he initialRCRA/isual Site Inspection (VHHcility Asessment (RFA) in 19&0identify potential
SWMUSs, assess the SWMUSs conditions, identify the potentiadf@vidence afreleases to the
environment and assess the need for sampliyS. EPA, February 1990)

As part of a Construction Permit Application that was submitted in May i#89DNRapproval of ghen-
planned(but never installed)imited Storageagility, SafetyKleenprovided the following required
documentsto MDNREGLEGAS, May 22, 1989)

1 Ahydrogeologiaeport, as required bylichigan Hazardous Waste Management Regulations R299.9506
1 An environmental assessment, as required by R299.9504(e);

1 Arisk assessment, as required by Michigan Public Act 195 of 1987 (Section 21.a.4);

1 An environmental monitoring program, as requiredR£99.9504(f).

In 1991, SafetKleen withdrew the Part B RCRA Permit Application and Construction Permit Application,

after deciding tadiscontinue the Service Center acdmpletely close thexistingregulated hazardous waste
container storage units at the Facility. Saf&ten submitted Closure Plans for MDEGLEeview and

approval in accordance with the requirements of Michigan Act 64, Rule 299.9613 and 299.9702 (1 & 2), which
incorporated 40CFR264.110 through 120, and 264.142 by reference (WW Engineering & &chayg 1991;
LimnoTech, Apri23,1992.

In May 1994, Safeti{leen was released from its closure responsibilities under Micligat64 when
MDNREGLEapproved the closure certifications submitted for the closed hazardous waste units. Post closure
plans were not required because the Facility was never used for disposidll wastes were removed at the
time of closure With MDNREGLEapproval of the closure certificationthe Mason Facility could no longer

be operated as a hazardous waste treatment, storage or disposal facility (MDNR, Ma#p, Cemicals

may be handled at the site and stored for less than 10 days. Seélisty continues to address corrective

action responsibilities as required undeart111, Section 324.11115 and Part 201 (Environmental
Remediation}o address historicakleases of hazardous wastes and hazardous constituents as applicable.

1.2 Purpose of CMI Report

The purpose of this report is to provide a consolidated summary of the construction, implementation, results
and status of corrective measures at the site. All corrective measures described in the various RCRA CMI
workplans have been implemented in accande with the requirements specified in the documents, and the
results of those activities were provided to MDEGLEN separate reports. These measures were designed

to reduce residual concentrations of chemicals of concern (COCSs) to levels at or elglichigan Act 451

of 1994, Part 201 Cleanup Criterga(rent criteria).

This CMI Report also provides data to support a determination that corrective measures have been
completed at each SWMU (a.k.a. unit), and documents that the implemented measures have been effective
in reducing COC concentrations associated with histarbahses to soil and groundwater at the Faciliys
described more fully in Chapter 3, Safé&tgenis completingcorrective measures through implementation of
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an offsite Restrictive Covenant to address groundwater use on a portion of the City of Mason dump property,
and anonsite Restrictive Covenants fiar address the VIAP near the SWMUbrmer source area

1.3 Objectives Componentsand Current Statusf Facility CAP

The objectives of the CAP are to evaluate the nature and ewfergieases of hazardous waste or

constituents; to evaluate facility characteristics; atalidentify, develop, and implement appropriate

corrective measures to protect human health and the environment. The four primary components of the CAP
are:

1. RCRA Facility Investigation (REd)thoroughly evaluate the nature and extent of the releases of
hazardous waste and hazardous constituents and to gather other data to support the Corrective
Measures Study (CMS) and/or the need to implemergrint Corrective Measures (ICMs);

2. Interim Corrective Measures (ICM$§) control or abate threats to human health and/or the
environment from releases or to prevent or control the further spread of contamination \drikg
term remedies are pursued;

3. Corrective Measures Study (CM®)develop and evaluate corrective measure alternative(s) and
recommernt the final corrective measures; and

4. Corrective Measures Implementation (CMb design, construct, operate, and maintain, the
corrective measures selected and monitor their performance.

SafetyKleen is currently in the final phase of the GAPrrective Measures Implementation (CMi%
described more fully in Section 1.4 beloWetrequirements for thénitial RFI, ICM and CM&ps of the CAP
were met throughsubmittal to MDECEGLEa series of workplansind associated reporting of results and
findingsfrom these components of the CAFhehistoricalworkplans providaletailed descriptions of the
design and status of the corrective measufasthe Facility SWMUSs, arbllectivelyserveas a defacto RCRA
CorrectiveMeasures Implementation (CMI) Workplan

Notethat prior to 2015 the documents€.g, workplansandreports) and correspondence with MDEEGLE
did not use the RCRA CAP terminology that is used in this reporhigtoeicaldocumentsthat are

referenced in thiCMlreport have been assigned to the applicablaP component to facilitate linkage to the
RCRA program terminology.

1.4 Overview of the Facility CAP: SWMUs and Associated CAP Components

This section provides a summary description of the SWMUs that were identified during the original VSI/RFA
conducted in 1990and two follow-up site visis conductedby MDEQEGLENn December 201&nd July 2023

This section also provides an overview of the investigations and interim corrective measures (as applicable)
that are associated with each SWMU, and corrective measures studies and corrective measures that have
been and are being implemented, as welkalslitional final corrective measures. The asated historical
workplans, studies, reports and closure certifications liste@iahle lare identified by CAP component for

each SMWU as applicable.
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Tablel. CAPElements and Associatedddumentation Addressing SWMUs at the Safel§leen Mason Facility

SWMU CLOSURES SWMU CORRECTIVE MEASURES (SOIL and GROUNDWATER)
CAP Component? SWMUs* -1, -2, -5 and -6 SWMU-4* SWMU-8* SWMU-4* SWMU-8*
Offsite & Onsite
Soil and Groundwater In Restrictive
Groundwater extrati d Groundwater Air | _. 4 SN T L y Soil V.
Corrective Measure Closed Closed Closed R Soil Vapor Extraction roundwater A | situ chemical Oxidation Groundwater Monitoring Soil Gas Sampling|  Covenants for o ar')or
treatment Sparge Extraction
(KMnOy) groundwater use &
VIAP, respectively
LTI, Apr 23 & Nov 9, 1992;
LTI, Apr 23, 1992 LTI, Aug 27, 1993
Closure Plan P Safety-Kleen May 20, 1992 ve
MDEQ Approval of MDEQ, Sep 30, 1992, Apr 19,
Closure Plan 1993
LT, Jan 1996; LTI,
LTI, Apr 12, 1993 LTI, Oct 8, 1993
Closure Report pr Mar 1996
MDEQ Approval of
QApp MDNR, May 9, 1994 MDNR, May 9, 1994
Closure Report
Onsite geoprobe investigation (Safety- Onsite SG
-1 pil I
CMS Work Pl EW-1 pumping test (LTI, Feb E"; }u': :;;;‘;?Zx(tfn;r:;v‘:pr NOD samples (Limno- Kleen, Jan 17, 1994); Offsite geoprobe sampling
oresian 18, 1992); SKWW tests g (’m e 16081 Tech, Inc., April 2005) | investigation (Safety-Kieen, Feb 19, 2007); | (LimnoTech, Aug
el Offsite MWs (Safety-Kleen, Jul 19, 2007) 2017)
MDEQ Approval of MDNR, Sep 9, 1991, Mar 31 | MDNR, Sep 9, 1991 & Aug 14, | MDNR, July 27, 1994 Geoprobe (MDNR, Feb 9, 1994); MDEQ, Sep 12,
CMS Work Plan & Aug 14, 1992 1992 & July 27, 1997 1997 Offsite MWs (MDEQ, Mar 9 & Jul 31, 2007) 2017
GW Geoprobe 2 Onsite investigation (LTI, Apr 19 1994;
RAP (LTI, Nov 20, 1992); LTI, L Tech, Inc., A
CMS Report RAP (LTI, Nov 20, 1992) { 0‘:;’ S5o5 ) Investigation (LTI, [ O ;;os"c e MONR, May 31, 1994); Offsite SK, Aug 2, 2018
Apr 1994) Investigation (Safety-Kleen, May 15, 2007).
. » (LTI, Nov 1992, Sep 1998, Sep 2000;
Limno-Tech, Inc., April
ICM/CM Work Plan LTI, Nov 1992 LTI, Oct 1996 LT, Sep 1998 | 2005; Safety-Kieen, Oct | LUMnO-Tech, Inc,, Apr 2005; Safety-Kleen, HIL A 2t,
Jul 19, 2007; May 20, 2009; and May 10, 1993
19 & Nov 18, 2005
2013)
MDEQ Approval of MDEQ, Mar 31, 1992 & May MDEQ, Sep 14, MDEQ, Sep 14, 1999 & Jan 20, 2006 & Aug MDNR Jun 7,
MDEQ, Sep 14, 1999 MDEQ, Jan 20, 2006
ICM/CM Work Plan 9, 2000 g 1999 ke 31,2007 1995
Lo Te e see list of references for numerous
i}
Limno-Tech, Inc.,, Apr 2005; 2005; Safety- | Safety-Kleen, Jun 21, Sep
ICM/CM Report LTI, Nov 1992 Safety-Kleen, Jun 21, 2006 Kleen, Jun 21, 15, & Dec 26,2006 monitoring reports (LTI 1994 - 2004 & LTI, Jan 1996
Safety-Kleen 2006-2016)
2006
Completed: EW-1 shutdown Monitoring complete as of November Complete,‘ Completed; .RCs
June 2013: system 2022; well closures & system includes onsite recorded with
Status of CM Completed Completed Completed . i 4 Completed Completed Completed decommissioning conducted late Nov 2023 Restrictive Ingham County Oct Completed
decommissioned week of 3 z X
Nov 27, 2023 (excluding onsite well MW-6 & offsite well Covenant to 16, 2023 & Jul 31,
OV Elg o0 MW-13) address VIAP 2024

* SWMUs identified by U.S. EPA in February 1990 RCRA Facility Assessment (RFA), Preliminary Review/Visual Site Inspection:
Contained Drum Storage Area (Accumulation Center)
Loading Dock (Service Center), NOTE: There is no loading dock present at the service center building, only an overhead door on the east side of the building leading inside to the service center contained area for drum storage.
Therefore it is assumed that the 1990 RFA/VSI is referencing the container storage area. The sealed concrete floor of the container storage area was used for the storage of hazardous material in sealed drums.

Loading Dock (Accumulation Center), NOTE: The accumulation center loading dock is located on the south side of the building and contains three truck bays. The loading dock is used to back semi-trailers up to the warehouse
to facilitate loading and unloading of sealed containers. The truck bays are constructed of concrete and are secondarily contained. SWMU 3 was and is a non-regulated area, Therefore, it was not subject to the 1994 closure
activities. Based on the secondary containment and the temporal use of the truck bays for waste management it is unlikely that any potential release from this unit would have impacted the environment.

Above Ground Tank Farm (Service Center)
Return & Fill Station (Service Center)

Above Ground Tank Farm (Accumulation Center)
Proposed Tank Farm - this facility was never built and was only a proposed plan at time of 1990 U.S. EPA RFA/VSI report. Therefore, it was not subject to 1994 closure activities and no further action for SWMU-7 is warranted.

SWMU-1:
SWMU-2:

SWMU-3:

SWMU-4:
SWMU-5:
SWMU-6:
SWMU-7:
SWMU-8:
SWMU-9:

Retention Pond

Entire Facility, NOTE: Safety-Kleen respectfully disagrees that the entire Facility meets the definition of a SWMU.

RFA - RCRA Facility Assessment CMI - Corrective Measures Implementation
RFI - RCRA Facility Investigation WP - Workplan

CMS - Corrective Measures Study Rpt - Report

CMI - Corrective Measures Implementation Rpt - Report

A There are numerous reports that document the results of the various phases of the RFl. These results were summarized in the Nov 13, 2015 Report. MDEQ (Jan 25, 2016) determined that the Nov 13, 2015 report, and the documents it references,
collectively constitute the RFI Report for the Facility (refer to Appendix A).

June 2024
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1.4.1 RCRAFacility Assessmenand Identification of Solid Waste ManagementUnits

Initial RFA (1990)A RCR Facility Assessment Preliminary Review and Visual Site Insp@fadS) was
conducted inl990(U.S. EPAsebruaryl990)to identify potential SWMUs assess the SWMUs conditions,
identify the potential for or evidence ofreleases to the environmenassess the need for samplirand
evaluate the potential for releases to the environment at the Sakdgen Mason facilityNine potential
SWMUswere identified at the SafetyKleen Mason facilityasdescribedn the followingbulletsand depicted
on Figure2:

T

SWMUL: contained area for drum storage (at the accumulation cent®¥/MU1 is located inside the

west end of the accumulation center building. The building is constructed on an elevated slab with a
sealed concrete floor with secondary containment. The building is used for containerized waste
management. All hazardous waste drsiere managed closed, which means that these drums are never
opened in the building.

SWMU2: loading dock for the service centérhere is no loading dock present at the service center
building, only an overhead door on the east side of the building leading inside to the service center
contained area for drum storage. Therefoitels assumed that th&€990 RFA/SI is referencing the

container storage area. The sealed concrete floor of the container storage area was used for the storage
of hazardousnaterialin sealed drums.

SWMU3: loading dock for the accumulation centd@the accumulation center loading dock is located on
the south side of the building and contains three truck bays. The loading dock is used to back semi
trailers up to the warehouse to facilitate loading and unloading of sealed containers. The truckéays ar
constructed of concrete and are secondarily contained. SWMU 3 was and iseguteted area.

Therefore, it was not subject to the 1994 closure activities. Based on the secondary containment and the
temporal use of the truck bays for waste management it is unlikely that any potential release from this
unit would have impacted the environment.

SWMU4: tank farm of two 15,000 gallon aboveground storage tanks with dikes for clean and spent
mineral spirit solvent This unit wa located just north of théormer return and fill station(SWMU5) on

the east site of the facility. One 15,000 gallon tank was used to manage product mineral spirits and one
15,000 gallon tank was used to store waste mineral spirits. The tanks were located in a concrete
secondary containment structur@wo totes used for perchloroethylen@® CE¥torage also were located

in the tank farm. Safety-Kleenbelieves SWMU to have been the most likely source of groundwater
impactsdetected historicallyat the facility.

SWMUS: former solvent return and fill station with loading and unloading aif®&/MJ-5 was located

south of and adjacent to SWM@and northeast of the service center builginrhe return and fill station

was a steel frame loading dock structure with a steel grate floor above continuous steel collection pans,
all built on a concrete slalit was enclosed on three sides by corrugated steel walls and open on the
fourth (west) side.

SWMU6: east tank farm This SWMuWaslocated northeast of the accumulation center and coresist

of a concrete containment structure enclosing ASTs for used oil, a smaller AST for collection of overflow
from SWMUL, and the associated concrete pad for tanker truck offloading/loading. The 8,000 gallon AST
in this structure was designed to receive overflow (none was ever reported) from the Si\ddhtainer
storage area containment structureSafetyKleen believes the RFA incorrectly assigned the 8,0Gihgall
PCE tank to SWM8&. SafetyKleen can find no record of a PCE tank having ever been located in SWMU
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6. This has been further corroborated by a 28 year Sdfétgn employee. The only bulk PCE product
storage SafetKleen is aware of was in the totes in SWHIUhese totes are visible in a photo attached
G2 GKS wC! ® ¢KS LK2(2 Aa fEkmdA SR 1add SIy LISNOKE 2 NR S
1 SWMU7: proposed west tank farnThe original proposed location for the west tank farm (as depicted
on the Expanded Site Plan figure of the 1990 RFA/VSI report) was immediately west of the east tank farm
and north of the accumulation center buildinghis facility was never built and was only a proposed plan
at the time of the 1990 U.S. ER&AVSI report. Therefore, it was not subject to the 1994 closure
activities and no further action for SWMUis warranted.
1 SWMUS: retention pondocated at the northwest corner of the Safefeen Mason propertgwhich
was in the process of being built at the time of the RFA inspection)
1 SWMU9: the entire facility for the purposes of determining the solsyef the presence o$oil and
groundwatercontaminants (NOTE: Safdtyeen respectfully disagrees that this meets the definition of a
SWMU).

The rine potential SWMUs identifiediuring the RFA were addressed as part of the RCRA CAP under the lead
regulatory authority of theMDNR The RFA established that hazardous waste or hazardous constituents had
been releasedor were suspected to have been releastxsoil and groundwater from some of the units

based oninitial investigatiors of soil and groundwater quality conducted by Safitgenas part of their 1989
RCRA Permit Application and 1989 Construction Permit Applic&ib8,(May 198%s nded in Section 1.1
above,both applications weravithdrawn in 1991) Based on thesmitial findings, MDEQEGLEpersonnel
conducted a soWaporsurvey in November 1990 in the vicinity of the former Service Centers RamakRill
Station (Canonie, December 7, 199)pplemental hydrogeological investigations were conducted by Safety
Kleen in 199@Canonie, August 6, 199@hdagain in1991(CanonieMay 1991), in accordance with the
February 199MDNRapproval to the Supplemental Investigation Plan foretiVlason, Michigan Facility
(Canonie, February 19, 1991).

Follow~up Site InspectionDeember 2015).0n December 1, 2016, Robert Schoepke (Safktgn) met
with MDEQEGLEpersonnel (Joe Rogers and John McCabe) to conduct a site walkaaerfirm current
conditions. In addition, thfDEQEGLEvas present during the December 1 and 2, 2015 samiual
groundwater sampling event armblleced split samples at monitoring welldW-6 and MW10B and at
extraction well EAL.

Follow~up Site Inspection(July 2023. On July 27, 2023, Robert Schoepke (Safédgn) and Joyce Dunkin
(LimnoTech) met with EGLE personnel (Joe Rogers and Dan Dailey) to:

f +Aadzaffte 20aSNBS YR R20dzYSyild AyTF2NXIGA2Yy 2y {2f
including photos.
f Discusshe provisions of the draft 2016 CMI Repdricluding timing and scope of Saféfyf SSy Qa

well abandonment proposal and the status of the draft Restrictive Covenants for offsite groundwater
use on a portion of the City of Mason dump property and the onsite VIAP.

1 Review next steps in the corrective action progéseluding finalizing and filing of the Restrictive
Covenants, well abandonment and groundwater extraction system decommissioning and a
Corrective Action Londerm AgreemenfCALTA) as part of fin@dMI Reporepproval
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1.4.2 RCRAFacility Investigations

AphasedRFMwas conductedy SafetyKleenfrom 1990 through2008to identify the source and nature of

any releases, and to characterize their magnitude and exi2otuments describing the RiHlasesare
providedin Table 1In November 2015, Safet§leen submitted a comprehensivd LJ2 NI Syhimaryi f SR @
of SafetyKleen Mason Site Investigations, Corrective Measures and Closures With Respect to SWMUs
Identified in the 1990 U.S. EPA Visual Site Inspection Report and Historical Data $ufimtlaged as
Appendix A. MDEQEGLEeviewed this document for compliance with Part 111 and its administrative rules.
Based on this review, and their review of additional groundwater data collected at the F&aligyKleen,
January 14, 2016), MDEEELEletermined that the RFI phase of the corrective action is compéetd that

the nature and extent of contamination at the Facility has been delineated (MDEQ, J26u3646).
MDEQEGLElso determined that the November 2015 repaand the documents it referensecollectively
constitute the RFI Report for the Facility (refer®ppendixA).

1.4.3Interim Corrective Measures

During the RFI phas8afetyKleenimplemented interimcorrectivemeasuregICMs)at the Mason sitgin
consultationwith state and federal regulatory agencjés reduce or eliminatgotential threats to human
health or the environmenby removingpotential sources of contamination and eliminating potential
pathways that could contaminate groundwaté€Msthat were conducted at the Facilitpcluded (refer to
Chapter 3 for additional detail)

1 Soil Vapor Extraction (SVE) at BRetentionBasin(SWMU8) to address residual PCE impacts in soil near
the former basin outfall. As described more fully in Sections 1.4.5 and 3.2.1 below, SVE became the long
term corrective action for addressing residual soil impacts in the retention basin.

1 Combination SVE and Air Sparge (SVE/AS) in the vicinity of the fankéarm(SWMU4) and former
Returnand-Fill Station (SWM) to address PCE impacts in soil and groundwaerdescribed more
fully in Sectiond.4.4,1.4.5and 3.2.2below, SVE became the lotgym corrective action for addressing
soil impacts in this area.

T Initial operation of a single well (E®y groundwater extractiomnd carbon treatmensystemto address
PCE impacts in groundwater in the vicinity of the former tank farm (S¥WMind former Returand-Fill
Station (SWMLb). As described more fully in Sectemh4.5and3.3.1below, theinterim groundwater
extraction system ultimately became the Ioteym corrective measure for addressing groundwater
impacts at the Facility.

1.4.4 Corrective Measuresudies

The Corrective Measures Study (CMS) phase of the RCR#aGABnducted tsupport andrecommend
appropriate remedies to eliminate or reduce potential risks to human health from anthropogenic chemicals
in soil and groundwater, ant protect groundwater and surface water quality under provisions of the

NRER (Act 451 0f1994) The CM%vere conducted in the vicinity of SWMdsand-5 andincluded

1 Aglacialaquifer performance analys{ge., pumping testgonducted at well EVL in May 192 in
accordance with th&ite Investigation PlahTI|, February 181992). Results from this study were
reported in the Remedial Action Plan (LTI, Noven#0er1992).
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1 Asoil vapor extractiofSVEpilot studyconducted in EL in accordance witthe Proposed Work Plan
for Soil Vapor Extraction Pilot Stu@dyT|March1992) EW1 was originally designed and constructed so
that it could be used for both groundwater and soil vapor extractiBesults from tfs study were
reportedin the Remedial Action Planr RAKLTI, Novembe80, 1992) Safey-Kleen proceeded with the
activities proposed in the November 1992 Ré&¥en though it was not formally approved as a final
document by MDNR During the 1992 test, a vacuum of approximately 48 inch€x\as applied to
EW1, resulting in an air flow rate of &andard cubic feet per minutgscfm). Observation wedl that
werelocated 11.5 feet and 27 feet radially from the extraction well were used to monitor subsurface
pressure. The test was conducted for four hours, over which time the concentration of PCE in the
extracted soil vapor stayed at or above approximately 488@s per million vapor (ppmv). The study
showed a radius of influence of approximately 30 feet, and demonstrated the applicability of SVE to
remove PCE from the vadose zone. The test@dsnonstrated that a single vapor extraction well would
be sufficient to remediate the full extent of detected PCE impacts in the vadosewhitd were
characterized in additional supplementgloundwaterimpactextent and distributiorinvestigationghat
were conducted in this arean 1994 (LTIApril 19, 1994)

1 Two additional pumping test evaluations that were conducted when the S&feisn bedrock aquifer
supply well was shutdown over Labor Day weekend 1991 (by MEMNREpersonnel) and in September
1992 (by LimnoTech personnel on behalf of Safdeen) to characterize the extent of hydraulic
communication between the shallow glacial aquifer and underlying bedrock aquifer. Results from those
studies were reported in thRemedial Action Plan (LTI, NovemB@y 1992).The data from these tests
were inconclusiveegarding the magnitude, if any, of the hydraulic connection between the two
aquifers. SafetKleen determined that bedrock aquifer monitoring was the most direct way to
determine the presence of chemical impacts downgradient of areas of surficial impButsefore, the
installation and longerm monitoring of additionatlowngradientonsite and offsite bedrock aquifer wells
was conducted in a phased approach from 1992 through 2@@8described more fully in Chapter 3,
long-term monitoring of all onsiteand offsite bedrock wells from 1991 through 2016 has shown no
detectable concentrations of PCE in bedrock groundwater (refer to historical data summary tables in
AppendcesAandC).

1 The extent and distribution of PCE impacts in onsite glacial aquifer groundwater was delineated in
February 1994 duringgroundwater investigation with a Geoprobe device in the vicinity of the east
Aboveground Storage Tank (AST) atedl, April 1994). Based on the results of this investigadiah
one additional offsite geoprobe investigation conducted in 2007 along the west side of Mason Street, a
GNRA Y I-REUSYAY ¢ T 2vNdeSdbiBay dRoard th&ddst AST aret/-1 was designated
as the downgradient poinbf-compliance monitoring well for the glacial aquiférhe eastern boundary
of chemicals in groundwatavas determined to bén the approximate locationf Mason Street. Offsite
glacial and bedrock monitoring wells were installed 1995 20@B for routine moitoring to confirm the
results of the two geoprobe investigatiorfeefer to Section 3.3.4 below)

5 A previous version of the November 1992 RAP, entlllath Analysis and Remediation Blaad been submitted by Canonie
for MDEQ review in July 1991. This Plan proposed methods to remediate impacted soils and groundwater via the installation
and operation of soil vapor and groundwater extraction and treatment systems in the vicinity afrtherfReturrand-Fill
Station. MDNHEGLEapproved the July 1991 Plan on an interim bagiBR, September 9, 1991), citing investigation
deficiencies. These concerns were addressed in subsequent communications and negotiations witk GBI,
November 4, 1992), and resulted in the submittal of the updated 1992 RAP (LTI, November 30, 1992).
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1 An extended SVEilot Stug was conducted in well EX/in the summer of 199@ising a SoilVac SVE and
carbon treatment system that previously had been installed at the former retention /&aINU-8 (see
Section 3.2.1) An extended test was conducted: twonfirm the information collecteduring the 1992
pilot SVE studyp gather data for specification of the vapor treatment technology to be used with an
SVE systepand, to reliably prediciongterm PCE concentrations in the extracted soil vapidre test
was successful in meeting the objectives of: determining the achievable extraction rate; confirming the
radius of influence of the SVE system; quantifying PCE removal over time; measuring the effectiveness of
activated carbon for treating the extracted bwapor under field conditions for effective vapor emissions
control design; and observing the effect of the applied vacuum on the groundwater table. The methods
and results of the extended SVE Pilot Study are docueéntAttachmentA tothe Remedial Aion Plan
for Soil Vados&oil Near the East Above Ground Storage Tank(AfeaOctober 1996).

9 Fieldtesting was conducted in November 2004 to determine the suitability of the site soils in the vicinity
of SWMU4 for ISCO using permanganate injection. The results of Natural Oxidant Demand (NOD)
testing supported estimations of the cumulative demand exerted by the various reduced species in soil
on the permanganate. These tests involved: collection of soil emuhdwater samples for NOD
analysego estimate the amount of permanganate needed to treat the impacted area; and collection of
groundwatersamples to analyze for Total Organic Carbon (TOC), Chemical Oxygen Demand (COD) and
metals (iron and manganese) that might react with permanganate and oxidize, resulting in potential
metals precipitation within the aquifer (LimrABech, Inc., April 2005)he four NOD sample locations are
shown inFigure3 (i.e., GPO4A through GP0O4D). The groundwater data indicate that COD and TOC are
low at the site (3.0 mg/l and 1.4 mg/l, respectively). Manganese was not detected above a reporting
limit of 0.02 mg/l ad iron was detected at a concentration of 0.34 mg/l in the-E®ffluent sample.
Groundwater NOD also is low (0.010 g/l for the high KMili3e and 0.001 g/l for the low and medium
doses). The NOD results indicated that soil samples have a low natural oxidant demand, with an average
48-hour demand of 9.7 g/kg for the high KMp@bse. Generally, remediation sites with a total soil
oxidant demand of less than 35.0 g/kg are favorable fesitin chemical oxidation with permanganate.
Therefore, the SafetiKeen Mason site was deemed a suitable candidate for ISCO treatment with
permanganate. No VOCs other than methylene chloride and acetone were detected above 5 ug/kg in
vadose zone soil samples. The acetone and methylene chloride detestomtikely laboratory
artifacts, and were also detected well below thegspective riskbased criteria (LimnoTech, Inc., April
2005).

1 Subsequent to MDEEGLEapproval of the November 2015 report, Safétieen implemented a soll
vaporstudy at the request of MDEBGLEo evaluate the Volatilization to Indoor Air Pathway (VIAP) for
PCE. Soibporsampling location$SG171 and SE.7-2, refer toFigures 2and 3) were installecand
sampledin October 2017 irmccordance with the MDEBGLEapproved Soil Gas Investigation Work Plan
(Attachment A irLimnoTech, 29 August 201 MDEQEGLESeptember 12, 2017). $%1 is located in
the approximae center of the former source area near SWi\between 2006 soil borings GROB
and GPO®8 (which had the highest residual concentrations of PCE prioet@@06 KMnO4 injection
program). SG102located adjacent to the Administration Building near Saf€lgen onsite glacial
aquifer monitoring well MWAB. As specified in the 12 September 2017 MIEER) Eapproval letterto the
August 2017 Work Plathe soilvaporresults were compared tapplicablesoil vaporscreening levels for
PCE as provided in tiMedia-Specific Interim Response Screening Levels (MSSLs) recently made available
on the MDECEGLEBwvebsite (dated August 2017T.he two temporary soitaporsampling locations were
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abandoned and the results of the October 2017 gaporinvestigation were reported to MDERGLE
(SafetyKleen, 9 November 2017).

MDEQEGLEBummarized their review of the November 9, 2017 report in an email (Joe Rogers,
MDEQEGLE b2@SYO0 SN mMT I H 8GLF2Anist defsdmpléd atlaadt thré&eambre timés

on a quarterly frequency to reliably demonstrate that the soil gas concentrations are below the MSSL
[Media-Specific Interim Response Screethiegel§ ® & | 2y &S| dzéagoisangplg pbint i K A NR
(SG1801) was installed on January 9, 2018 as an offset to the closed@&hHmple point location

SG1801 was sampled in three additional quarterly events conducted in January, April and July 2018. The
results from the October 2017 through July 2018 gajiorsampling events were reported to
MDEQEGLHESafetyKleen, August 2, 2018). MDIEGLEprovided their review of the soilapor

sampling report in which they approved Saftff SSy Qa NBIj dzSad G 2apdrSNXYA Y (S
sampling at SG3-01 and abandon the statiopecausehere is no concern associated with the vapor

intrusion pathway at the warehouse locatiiDEQ August 15, 2018). Consequently, SA18as

abandoned on November 9, 201Ber MDECEGLE request in their August 15, 2018 lettnd followup
conducted through2023 this CMI report includes a lange restriction to ensure that no buildings are
constructed within 100 feet of the SWMWUformer source area without an MDEEG LEapproved

evaluation of the VIAP performed, on MDEQEGLEapproved presumptive mitigation system installe

(refer to Appendix I

1.4.5Corrective Measures Implementation

Beginning in 198 the Corrective Measures Implementation (CMI) portion of the RCRA CAP was conducted in
phases tdmplementappropriate remedies to eliminate or reduce potential risks to human health from
anthropogenic chemicals in soil and groundwatelistorical corrective measurese summarized beloyand
aredescribed more fully in Chapter(Befer to Figures2 and 3 for maps of all soil and groundwater sampling
locations)

9 Closure of all hazardous waste storage unf®VMUsL, -2, -4, -5 and-6). As noted above, in 1991
SafetyKleen proceeded with closure of hazardous waste units at the Facility after withdrawing the Part B
RCRA Permit application and Construction Permit Application for a formerly proposed Limited Storage
Facility (never constriied). This included decontaminaticend closure of hazardous waste container
storage areas, a spent mineral spirits storage tank, concrete storage pads and secondary containment
structures under Code of Federal Regulations (CFR) 264201 (formerly administered under Michigan
Act 64) These activities were conducted in accordance with the Mapiitoved Partial Closure Plan
(LTI, April 23, 1992%afetyKleen completed the closures, which eliminated concerns for potential COC
release at SWMUS, -2, -4, -5 and-6 (LTI April 12, 1993 and October 8, 1993yhe May 9, 194 MDNR
approval letter for these closures is provideddppendix B

1 Closure of the Retention Pond (SWMR). In 1992, SafetyKleenconducted soil and groundwater
investigations of the former retention basiwhich indicated that residual PCE soils impacts remained in
the floor of the retention basin near the former outfall. As described more fully in section 3.2.1 below,
SafetyKleen proceeded with soil corrective measufies., SVBhat were successful in reducing PCE
concentrations in soil to below detection limits. Saf#tgen submitted a closure completion report,
which concluded that PCE impacts that were identified in the retention basin during the 1992 site
investigations had been remediated successfully and thatirtbédr action was warranted (L, TMarch
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1996). The May 28, 1996 MBQEGLEapproval letter for completion of remediation of the retention
pond is provided iAppendixB.

9 Corrective actiongo addresssoil andgroundwater PCEmpactsdetected in the vicinity of SWMU4L.
Safety-Kleenbelieves SWMU to have been the most likely sourcegdhicialsoil andgroundwater
impacts at the facilityAsdescribedmore fully inSection 3.3elow, a series ofemedial activities were
conducted to address these impacits¢luding:

1

Novemberl992- June2013: Installation and operation afsinglewell (EW1) groundwater
extraction and carbon treatment system

June 199&; May 2000 Installation and operation dhitial soil vapor extraction (SVEystem to
address vadose zone soil impacts.

May 2000- 2006 Operation of expanded SVE ajrdundwater air spaging (AS) and treatment
system to address vadose zone soil and groundwater impacts

May/June2006: h-situ chemical oxidation through injection into the subsurfaceafssium
permanganateKMnOs) compounds (Carus Chemical Company RéMOXSCO Reagemv)address
both vadose zone soil and groundwater impaetsd

1989 throughJune 2017 Onsite and offsitegroundwater monitoringof the glacial and bedrock
aquifersfor organic compounds and metals

November 2017 throughlovember 2022 Annual monitoring of groundwater from onsite Safety
Kleen glacial well MY8 and offsite Americhem glacial well SE®/-35. Groundwater monitoring
was deemed complete after PCE was detected below Smud\W-6 annual samplefor three
consecutive years (November 2020, 2021 and 2022).

June 2020 sampling for PFAS at onsite monitoring weléJIW

October 16 2023andJuly31,2024 Recordedffsite andonsite Restrictive Covenanigth Ingham
Countyto restrict groundwater usen a portion of the City of Mason dump propegwgd to address
the VIAP in the vicinity of SWM4
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2

Corrective Measurs Requirements

This section of the CMéport summarizes the corrective actions objectives, chaatsiof concern, media
cleanup standards, compliance with media cleanup standards and a description of the technology at the site.
This chapter also includes verification that a Deed Notice has been filed for the property.

2.1 Corrective Action Objectives

Corrective Action Objectives were developed to addmsste and offsitgpotential risk to human health and
compliance with regulatory policy. The regulatory policy addressed was the protection of beneficial uses of
groundwater.

Potential risks to human health on the Satétieen Mason property were evaluated based on a-non
residential (i.e., industrial) land use scenario, which is consistent with the current and potential future land
use at SafetyKleen Mason facility. The poteat onsite receptors associated with this lanse scenario are
SafetyKleen employees (facility workers, office workers and outdoor workers such as landscape
maintenance workers) and construction workers.

Potential risks to human health beyond and adjacent to the Saf&tgn Mason property boundaries were
evaluated based on a residential land use scenario.

Thepotential risks to human health fahe SafetyKleen Mason sitare evaluated using Michigafict 451,
Part 201 Cleanup Criterinat are based on two criteria:

1 The target cancerisk(i.e., a theoreticaincrementallifetime cancerrisk (ILCRpf 1 x10° and
1 Anon-cancer hazard quotient (HQ) value (for individual chemicals) of 1.0.

An ILCR in the range of 4 10 is considered by the USEPA to be safe and protective of public health
(Federal Register 56 [20]: 3535, Wednesday, January 30, 1991). A Hazard Index (HI) (sum of HQs) below 1.0
will likely not result in adverse necancer health effects over a lifetime @kposure.

Site groundwater is not used for drinking or other domestic water supply at the Sélfistyn Mason facility.
Useof the site water well (SKWW, refer Eigure 2was discontinuednd the well abandoned on October

16, 2003 Figure Zhows the locations of nearby potable water wells, which inclwderesidential wells (#1
and #2) located crosgradient of the SafetKleen property on the east side of Mason Street, a pitcher pump
located on City property on the east side of Mason Street and -guastient ofthe SafetyKleen Aformer
bedrock municipal supply wedlocated on Curtis Street (approximately 500 ft south of the Sefdaen
propertyboundary. Based on information provided in the Americhem 202086 Site Investigation Report
(Weston Solutions, May 2006):

1 Residential Well #1 appears to be installed in the glacial drift aquifer at a depth less than 36 feet below
grade;

1 Residential Well #2 appears to be cased 5 feet into the bedrock aquifer and is open to the bedrock to
approximately 180 feet below grade;

1 Construction of the Pitcher Pump well is unknown.
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The residential water wells are monitored regularly by the Health Department, and are not threatened by
impacts potentially emanating from Safeffeen. Over wenty years of bedrock monitoring on the Safety

Kleen site have shown no impacts to site bedrock groundwater, however, bedrock groundwater impacts have
been documented at the Americhem site (Weston Solutions, May 2006). The Curtis Street well is located
approximately 1,800 ft north of the Americhem site and has been inactive since 2002, when tligBGLE
warned the City of Mason of potential VOC contamination from the Americhem site in the bedrock aquifer
within 200 ft of the well (Weston Solutions, May 2006). Weston states that the known VOC plume extent
emanating from the Americhem site is within thencbined estimated WelHead Protection Areas (WHPAS)

for the Curtis Street Well and the Howell Road municipal well (751 West Howell Street). The Howell Road
well is no longer used by the City of Mason as a municipal supply well, but instead &swspdrge well to
remediate chloride contamination emanating from the Ingham County Road Commission (ICRC) salt storage
facility located northwest of the Americhem Site (Weston Solutions, May 2006).

During the years when the Curtis Street municipal bedrock well and the Sdésn bedrock water well

were in operation, site bedrock groundwater flowed towards the southwest, but bedrock pumping did not
influence the northerly onsite shallow glacial gnolwater flow direction in the overlying glacial aquifer.
SafetyKleen'smost recentbedrock monitoring data show bedrock groundwater flow is generally Rorth
northeast towards Sycamore Cregkfer to Appendix Gor the June 2016 potentiometric surface mags

the glacial and bedrock aquifers)

East of the City of Mason property is Sycamore Creek, which is the nearest significant water body and is not
used as a drinking water sourfefer to Figure ).

2.2 Media Cleanup Standards

Media Cleanup Standards (MCSs) are mextid chemicabpecific concentrations that a corrective measure
must achieve to meet corrective action objectives and be considered complete. The MCSs used for the
SafetyKleen Mason site were developed by ti®NRMDEQEGLEInder rules and guidance ftine
MichiganAct 451, Part 20Jand include the MDERGLEPart 201cleanup criteria tablevalues. These criteria
address both rislbased and regulatorpased Corrective Action Objectivéiskbased MCSs for the Safet
Kleen site are based on potential threats to human health associatedhdgtbxisting and futuréand-use as
well as receptor exposure pathwaykhe riskbased MCSEGLPart 201 cleanup criteria) are based on
theoretical ILCRs of 1 x18nd a noacancer HQ of 1.(Regulatorybased MCSs are based on protection of
beneficial uses of groundwaterhe final MCS is determined for each COC by medium and land use as the
lowest Part 201 cleanup criterion value among applicable receptor exposure pattegqysirinking water,
direct contact, inhalation)

The Part 201 Cleanup Critegatentiallyapplicable to the site are listed Table2. These are generally risk
based criteria. However, for a number of criteria, the value is determined by other regulatasygience

based policy. For examplehenarisk-based criterion is less than the target detection limit (TDL), the TDL is
listed as the criterionAct 4518324.20120a(10))or certain groundwater COCs, thiggezion is the state of
Michigan drinking water standard established pursuanBeztions of 1976 PA 399, MCL 325.1005

drinking water aesthetic value as required ®gction 20120a(%)f Act451.In addition, other regulatoryor
sciencebasedpolicy considerations include addressing fgease liquids in soidverse impactto plant life

and phytotoxicity, pH or hardness of receiving waters, the presence of chemical isomers or speciation,
biologicallybased models for derivation of lead criteria, contributions to nitratogen levels in a drinking
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water source, potential for release of hydrogen cyanide gas from soils, PAH relative potential potencies to
benzo(a)pyrene, chemical water solubility limits, applicabilitf eaic Substances Control Act (TS@&MAxher
standards, and other chemiqahysical considerations in the absence of-fislsed supporting data.
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Table2. ApplicableMichigan Act 451 Part 201 Cleanup Criteria

Medium

Land Use

Groundwater / Drinking
Water

Soil

Onsite
Nonresidential

Nonresidential
Drinking Water
Protection Criteria

Offsite Residential

Residential
Drinking Water
Protection Criteria

June 2024

Groundwater

Onsite
Nonresidential

Nonresidential
Drinking Water
Criteria

Offsite Residential

Residential
Drinking Water
Criteria

Groundwater
Surface Water
Interface
Protection Criteria

Groundwater
Surface Water
Interface
Protection Criteria

Groundwater
Surface Water
Interface Criteria

Groundwater
Surface Water
Interface Criteria

Criteria

Criteria

Nonresidential Residential
Soil Volatilization | Soil Volatilization | Groundwater Groundwater
Indoor Air to Indoor Air to Indoor Air Volatilization to Volatilization to
Inhalation Criteria | Inhalation Criteria | Indoor Air Indoor Air
Inhalation Criteria | Inhalation Criteria
Volatile Soil Volatile Soil
Inhalation Criteria | Inhalation Criteria | n/a n/a
(VSIH) (VSIH)
Ambient Air
Particulate Soil Particulate Soil
Inhalation Criteria | Inhalation Criteria | n/a n/a
(PSIC) (PSIC)
Direct Contact Direct Contact
Contact n/a n/a

Per MDECEGLR a

conditions are met:

1. There is no structure present (or planned to be constructed at the facility) which does not have

concrete block or poured concrete floor and walls;

a | &uidamcen@ocument for the Vapor Intrusion Pathyadated January 2023)
generic Part 201 cleanup criteria for both soil and groundwater thitially were used because the following

2. The highest water table elevation of a contaminated saturated zone at the facility (considering
seasonal variation) is greater than 3 meters below the ground surface (at the site groundwater is
greater than 12 ft below grade near E\and is greater thafO ft below grade at the bottom of the
retention pond); and,

3. There are no sumps present that are not completely isolated from the surrounding soil by materials
of construction, or there is no other direct entry of contaminated groundwater into a basement.
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However, at a meeting with MDEEGLBpersonnel in August 2017, MDEEGLEequired the development

of a work plan for Safeti{leen to conduct soilaporsampling at the site. In their approval letter to the
August 2017 Work PlaWMDEQEGLEequired the use ofoil vaporscreening levels as provided in the Media
Specific Interim Response Screening Levels (MSSLs) made available on tHeGABEEDSsite in August
2017(MDEQ2 September 2017

As of August 2023, EGLE requiretbe-residential soil screening level 74 ug/kgfor PCHn accordance with
Table 2 of Appendix D.1 of thpdated 201FEGLE Guidance Document For The Vapor Intrusion Paihway
delineate theSWMU4 sourceareafor the onsite VIAP Restrictive CovenadbGEloe Rogers, August 2, 2023
email).

2.3 Clemicals of Concern

Appendix Aprovides summary tables of all soil and groundwater data that have been collected at the site
through June 2015. Additional groundwater data thaitre collected during the December 2015 through
June2017semtiannual groundwater sampling eventte November 2017 and Novemb2022annual
groundwater sampling\ents and the June 2020 PFAS sampling easmprovided inAppendix C
Compounds thahistoricallyhave been detected at the sifaclude the following:

1 Soails:

0 Background:6 metals (arsenic, barium, chromium, copper, lead and zinc)

o0 Parking Lot:1 metal (lead) and H(C14)

0 SWMUS8: 1 metal(lead) 1 VOC (PCRhd TPH (€C12)

o EWL: 1 metal (lead) and 4 VOCs (PTEE, ethylbenzene and xylene)

0 SWMUs4 and-5: 1 VOC (PCE)
1 Groundwater. 17 metals, 19 VOCS petroleum hydrocarbon compoundsd 6 PFAS
1 SoilVapor. 1 VOC (PCE)

Historicalrisk-based and regulatorbased MCSB.e., Part 201 generic criteriigr COCs are listed in
Appendix Aor soil groundwaterand soilvapor. Detected compounds that exceed Part 201 criteria are
selected to determine completion of corrective measures.

2.4 Compliance with Media Cleanup Standardsd Screening Levels

Table 3summarizes the media cleanup standards that are applicable to COCs detected in soil and
groundwater sampleabove Part 201 generic criteridable 4summarizes the media cleanup standafols
determining completion of corrective measurs soiland groundwatey and screening levels for
determining appropriate interim actions for seéporimpacts The rationale for selecting these M& sl
screening levels explained by media in the following subsections.

2.4.1Soil

Completion of corrective measures at soil units is documented by comparing residual concentrations of COCs
in soil to the required MCSs. Residual COC concentration values used for these comparisons may be either
the maximum detected concentrations or thepresentative chemical concentrations to which human

receptors may be exposed (exposure point concentrations, EPCs). If either the maximum concentrations or
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the EPCs are less than the MCSs, then the corrective measure is considered complete. In accordance with
USEPA guidance.@JPA,1989, EPCs for soil may be set at theg@Bcent upper confidence limit (UCL) on
the arithmetic mean of the sample concentrations.

All soil results for detected compounds were compared to current Part 201 generic cleanup criteria. For the
purposeof determining compliance withodl corrective measures, the most current pesimediation soil

data for each SWMU were evaluated. This comparison showed exceedances of the groundwater protection
standard for PCE only in a few postnediation soil samples collected near SWMUand-5. All detected

PCE concentrations in the 2006 soil were well below current and proposed Part 201 GehéhiteBia for
inhalation, direct contact and GSI pathway$ere are no generic criteria for TPH and no toxicity data are
available to calculate criteria for TPH or specific aliphatics.

Compliance with soil corrective measures objectives is discussed further in Section 3.2 of this report.
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Table3. Media Cleanup Standards (MCSs) for Soil and GroundwRsults that Were Detected AboweurrentPart 201 Generic Criterisdnd SoilVapor Screening Levels.

June 2024

Part 201 Part 201
qut 20.1 RESEIE Part 201 Part 201 Residentidl qut 20.1 SKLocations .
Residential Part 201 . . ; Residentidl - SKLocations where
Part 201 . : Non Volatilization Residential/ Non _ Minimum/ where :
Non- RES e EIE . . . Part 201 GSI . . Non- Minimum/ : . : . Historical
. . Groundwater Residential to Indoor Air Part 201 . Non Residential . : . . Maximum HistoricalSoil
Residential . Non ar Protection . : : : Residential MaximumSaoil . Groundwater
. Protection . . Groundwater Non- GSI N Residential  Volatile Soil : . . Groundwater = Concentrations :
Direct . Residential e . . . Criterion . . ParticulateSoil Concentration . Concentrations
Criterion - Volatilization  Residential SOil  ¢yiteri Soil Vapor  Inhalation : Concentration Exceeded
Contact Drinking Water . . riterion (ug/kg) . o Inhalation (ug/kg) ; Exceeded
. (ug/kg) . to Indoor Air  Screening Lev /A Screening Criteria o (ug/l) Protection : N
Criteria Criterion (ug/l) ) (ug/l) Criteria PSO) N Protection Criteria
(uglkg) Inhalation (ug/kg) Level (ug/n3) (VSO (ug/kg) Criteria
Criteria(ug/l) (ug/kg)
PCE Soil*, GW| 200,000/ 100 5 170,000/ 74 60 1,200 1,400 11,000/ 2,700,000,000/ | <10/ 28,172 <0.4 /820 EW1, BH4, EW1, MW-3, MW-
& Soil 930,000 310,000 21,000 1,200,000,000 G0601, GP06 | 6, MW-8, P-3
Vapor 08
Benzene GW 5 5,600/ 35,000 200 <0.4/5.7 MW-7A
Trichloroethylene| GW 5 2,200/ 4,900 200 <0.4/14 MW-3
Manganese GwW 50 (aesthetic) | NLV 1,965 to 11/ 3,80 EW1, R2, R3,
6,600 MW-2, MW-2B,
(calculated®) MW-3, MW-6,
MW-7A, MW7B,
MW-8, MW-8B,
MW-10B, MW11,
MW-12, MW13,
MW-14
Chromium (6+) GW 100 NLV 11 <5/53 EW1, R3, MW-8
Iron GW 300 (aesthetic)| NLV Not 18.4/ 2,740 MW-6
applicable
Lead GW 4 NLV 21to 61 <2 /110 MW-1, MW-2,
(calculated®) MW-4, MW-5B,
MW-7, MW-8
Selenium GW 50 NLV 5 25/6.2 P-3
Chloride GW 250,000 NLV FF 67,600/ EW1, P3, MW-8,
(aesthetic) 774,000 MW-10B
TDS GW 500,000 ID 500,000** 652,000/ EW1, R3, MW-6,
(aesthetic) 1,830,000 MW-8, MW-10B
NOTES

* This summary applies to confirmatory soil samples collected after shutdown of the EVE/AS system near SWHILANd prior to implementation of the ISCO program in May/June 2006.

**|f TDS data are not available, the TDS criterion may be asadcreening level for the sum of the concentrations of the following substances: calcium, chlorides, iron, magnesiummpasiadisim, sulfate.

GSI criteria for certain metals are hardness based, and were calculated as summakigpdridix A

FF =The chloride GSI criterion shall be 125 mg/l when the discharge is to surface waterstat¢hgesignated as public water supply sources or 50 mg/l when the discharge iSGoethtelakes or connecting waters. Chloride GSI criteria shall notfapplyrface water®f the state that are not designated as a public water supply source,
however, the totaldissolved solids criterion is applicable

ID =means insufficient data to develop criterion

NLV =hazardous substance is not likely to volatilize under most conditions
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Table4. Final Media Cleanup Standards (MCSs) for &wil Groundwaterand SoilVapor Screening Level®or Determining
Completion of Corrective Measureand Interim Actions

Part 201 Part 201 Part 201
ResidentidNon-  Volatilization Residential/
Part 201 Residential to Indoor Air Part' 20_1 el Non
Groundwater Drinking Water Non Crlterlgn Residential
Protection Criterion (ug/l) Residential (ugfl) Soil Vapor
Criterion Soil Screening Screening
(ug/kg) Level (ug/kg) Level(ug/m3)
PCE Soil*, GW | 100 5 74 60 1,400
& Soil
Vapor
Manganese GW 50 (aesthetic) 1,965 to 6,600
(calculated®)

AGSI criteria fomanganese iBardness based, andascalculated as summarized Appendix A

2.4.2 Groundwater

Completion of corrective measures at groundwater unitsoswiented by comparing residual

concentrations of COCs in groundwater to the required MCSs. Compliance with groundwater MCSs must be
demonstrated throughout the area of groundwater contamination. Locations for demonstrating compliance
consist of groundwater monitoring wells located iretarea where MCSs are exceeded, and also

downgradient from those areas to monitor for downgradi€&®Gnigration. Groundwater monitoring at
SafetyKleen Masomwasbased on a sersnnual scheduléor select wellghat was approved by the

MDEQEGLEN 2013(MDEQ, June 12, 208nd subsequently modified to an annual frequency in 2Eeap(

12, 2017, MDEQRThe methods and locations bfstoricalmonitoring groundwater for compliance with MCSs
aredescribed more fully in Section 3.3.4 below

All groundwater results for detected compounds were compared to current Part 201 generic cleanup criteria.
For the purpose of determining compliance with groundwater corrective measures, the most current post
remediation groundwater data from the serannualand annuamonitoring prograns were evaluated. This
comparison shows that low concentration residual PCE impacts are being detected in a few onsite glacial
aquifer wells but that the concentrations have dropped below 5 ug/l 3atonsecutive annuabsnpling

events All detected PCE concentrations are well below current Part 201 Generic Criteria for the inhalation
and GSI pathways.

Manganese concentratiorexceed the 50 ug/l aesthetic drinking water standard, ttvet most current data
are well below the 860 ug/l Residential HeaBhased Drinking Water Standard.

There are no generic criteria for TPH and no toxicity data are available to calculate criteria for TPH or specific
aliphatics.

Benzene, TCE, chromium (6+), iron, lead, selenium, chiéti&and TDS are eliminated as COCs for
determining completion of corrective measuratthe SafetyKleen site for the following reasons (refer to
Appendix Aor additional detail)

1 Benzene and TCE have been detected very infrequently from in onsite glacial aquifer samples
collected through June 2048 out of 297 sampleand2 out of 297 samplesespectively, and at

Page |27



CMI Report; SafetyKleen Mason, Michigan Facility June 2024

very low concentrations (up to 5.7 ug/l and 14 ug/l, respectively). These compounds have not been
detected in EWL samples, in offsite glacial aquifer sample, nor in onsite and offsite bedrock aquifer
samples.

1 Iron was detected above the residential drinking water criterion in 5 of 15 onsite glacial aquifer
samples, and in 4 of &nhsitebedrock aquifer samples, at concentrations up to 2,740 ug/l and 929
ug/l, respectively. Iron has not been detected above 63.2 ug/l in ten samples collected frdm EW
The residentiahestheticdrinking water standard i800ug/l. Michigan groundwater typically has
high iron concentrationsup to 24,000ug/Ig to 43,000ug/l (USGS Water Supply Paper 2325), and
the maximum iron ancentration detected in Sgroundwateris at the lower end of this range

1 Lead has been detected fairly infrequently in onsite glacial and bedrock aquifer groundwater
samples: in 11 of 46 samples and 5 of 10 samples, respectively. Lead has been detected in only 2 of
10 EW1 groundwater samples, at concentrations less thanguad to 3 ug/l. Leadwas detected
above the residential drinking water criterion in 7 of 46 onsite glacial aquifer samples, and in 1 of 10
onsite bedrock aquifer samples, at concentrations up to 110 ug/l and 16 ug/l, respectively. The Part
201 GSI criteoin wasexceeded in 3 of 46 onsite glacial aquifer sampldse source of lead impacts
in site groundwater is unknowiWith the exception of one lead exceedance of 16 ug/l in bedrock
well MWE5B inApril 1997, the data trends show that these higlbncentrationsare anomalous téhe
June orduly 2, 1990 groundwater sampling eveimglacial aquifer wellthat are located outside of
PCE sourcareas

0 MW-1: lead =80 ug/l on July 2, 1990 but prior to this lead wasdetect at 50 ug/l (April
1989) and 10 ug/I (June 1990).

0 MW-2: lead =40 ug/l on July 2, 1990 but prior to this lead wasdetect at 50 ug/l (April
1989) and 10 ug/l (June 1990) and the following spring (April 1991) lead watetent at 2
ugl/l.

0 MW-4: lead =80 ug/l on July 2, 1990 but prior to this lead wasdetect at 50 ug/l (April
1989), was detected at 10 ug/I (June 1990) and the following spring (April 1991) lead was
non-detect at 2 ug/I.

o MW-5: lead =30 ug/l on July 2, 1990 but prior to this lead wasd®atect at 50 ug/l (April
1989) and 10 ug/l (June 1990)

0 MW-7: lead =20 ug/lin Junel990 butnot detected above 1Qg/l in July 1990. At nearby
deeper glacial cluster well MVEA, lead was not detected in three consecutive sampling
events (<10 ug/l in June and July 1990 and <2 ug/l in April 1991).

0 MW-8: lead =110 ug/l on July 2, 1990 but prior to this lead wasdetect at 10 ug/l (June
1990) and the following spring was ndetect at 2 ug/l (April 1991 MW-8 was resampled
for lead in five consecutive quarterly sampling events (March, June, September and
December 2006 anilarch2007) and the results were Bug/l, 1.8 ug/l, <3, <3 and <3,
respectively.

At MW-6, lead was not detected above 10 ug/l (June and July 1990) and 2 ug/l (April 1991). In
subsequent sampling events, lead was detected once at 2 ug/l in March 2006, then was not detected
above 3 ug/l in the June, September and December 2006 and Nafthsampling eventBased
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on the low/nondetect lead concentrations in confirmatory groundwater samples collected after July
1990, no corrective actions are required for lead.

9 Seleniumhas been detected very infrequently in onsite glacial and bedrock aquifer groundwater
samples: in 3 of 15 samples and 2 of 5 samples, respectively. Selenium has been detected in only 2
of 10 EWL1 groundwater samples. All detected concentrations ofrsel®a (up to 6.2 ug/lare below
the Part 201 residential drinking water standard. Only one sample had a selenium concentration
slightly above the Part 201 GSI criterifrb ug/l

1 The source oftdoride and TD8oncentrations in site groundwater atsmknown butmay be
associated wittchloride contamination emanating from the Ingham County Road Commission (ICRC)
salt storage facilitand/or a former pickle factoriocated northwest of the Americhem Sibased on
investigations conducted by Weston Solutions for the nearby AmericherfVggston Solutions,

May 2006).The Weston 2006 report documerggacial drift chloride concentrationsell above
250,000 ug/I (greater than 1,200,000/) in a broad areaouthof the SafetyKleen siteghat

includesa former pickle factoryA more recent regional study of Inghram County shows thetame
chloride concentrations in southwestern Ingham County bedrock wells range from 10,300 ug/l to
35,000 ug/l, were noted to be highest along th&2l7 corridor, and when compared to bromide
concentrations the data were observed to fall within regimessistent with groundwater impacted
by road salt and septic effluent (Rowe at, March 2021).

f  Seven PFAS compour(@®BA, PFPeA, PFHxA, PFHpA, PFOA, PFBS andd?Elde&cted in the
June 2020 groundwater sample collected from onsite well68\Wut all detections wereg4.5ng/I.
The most stringenapplicablecriterion is6 ng/lIfor PFOA

Compliance with groundwater corrective measures objectives is discussed further in Seztdth&
report.

2.4.3 SoilVapor

Completion of corrective measuresstil vaporunits is documented by comparing concentrations of COCs in
soilvaporto the required M5Sk (current EGLE neresidential screening levels provided in Appendix D.1 of
the 2013 EGLE Vapor Intrusion Guidance Docum@othpliance with soitaporMSSLs must be

demonstrated indocumentedsource areas and potential structures located within 100 feet of the source
area. Locations for demonstrating compliance consissaif vapormonitoringpoints located irsourcearess

and alsanside and/or near buildings that are situatedar orwithin 100 ft of the source aredVhen the
concentrations of COCs in all compliance wells at the site are lesapptinableMSSkfor four consecutive
guarters of monitoringthe corrective measure will be considered complete for that,uita mitigating
measure(s) must be implementéd eliminateexposure pathways

Only PCE was detected in s@pordata collected from sampling points installed in the SWigburce area
and outside the southeast corner of the site Administration/warehouse building. The most stringent MSSL
for PCE in soil vap@the Residential/NorresidentialSoil VapoScreening Level of 1,400 ugimThe
concentration of PCE in the October 2017 gajjorsample from warehouse boring SG2Was below the

most restrictive MSSL. However, the results from the two samples collected in the forunee soea

(SWMU4) exceeded MSSLs. PCE was detected well below the 1,400SajlMapor Screening Levethe

three 2018 quarterly samples (plus duplicates) collected from warehouse offset boring02GI8e soil gas
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data were outside of the source area but within the %00t inclusion zone; the data show that soil vapors
were below screening levels adjacent to the Administration Building. This eliminates the volatilization to
indoor air pathway (VIAP) apathway of concern for the Administration Building.

2.5 Technology Description

2.5.1Soil Units

The technologwpprovedby MDEQEGLEand used at the sitéor cleanup of soil units is-situ soil vapor
extraction(SVEand treatment

2.5.2Groundwater Units

The primary technologiegpproved andused for cleanup of groundwater at the site aj@undwater
extraction and treatmentin-situ air spargindAS)and treatment enhancedn-situ chemical remediationir-
situ chemical oxidationandroutine groundwater monitoring

2.5.3 SoilVaporUnits

The primary technologthat isapproved and usetb address the VIAP is an onsite Restrictive Covenant over
the portion of the property that includga likely ongoing source that is contributing to soil vapor impacts
above applicable criteria.

2.5.4Technology Summary

Groundwater Extraction and TreatmentAs described by U.S. EPA (September 2012a), pump and treat is a
common method for cleaning up groundwater that is contaminated with dissolved chemicals, including
industrial solvents, metals and fuel oils. Groundwater is pumped from one or more extraetiieto an
aboveground treatment system that removes the contaminants. Pump and treat systems also are used to
provide hydraulic containment of the contaminant plume, which helps to keep it from spreading and

reaching potential receptors (e.g., drinking water supplies, surface water bodies and other natural resources).
The treatment may consist of a single cleanup method, such as activated carbon or air stridpitiple

treatment methods may be required if the groundwater contains different types of contaminants or high
concentrations of a single contaminant.

A 4inch diameter, fully penetrating groundwater extraction test well (E)With a 25 ft screen was installed
at the SafetyKleen sitdn the glacial aquifer to a depth of 30delow grade This well was used for an
aquifer characterization test (conducted May 1992) and an interim singlegroundwater extraction and
treatment system that subsequently became the lgegm corrective action for groundwater at the site
Treatment consisted of pumping the extracted groundwater througkstage carbon azister systemwith
permitted discharge of the treated effluent to the City of Mason sewer system.

Soil Vapor ExtractiolfSVE).SVE is an efficiemieans to remove VOCs from above the water table, while
causing little disruption to nearby activities when in full operatiéws described by U.S. EPA (September
201%), SVE involves drilling one or more extraction wells into the contaminated soil zone to a depth above
the water table, which must be deeper than 3 ft below the ground surface. Attached to the extraction well(s)
is equipment (such as a blower or vacuum puthg} creates a vacuum. The vacupuils air and vapors

through the soil zone and up into the extraction well to the ground surface for treatment. The extracted air
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and vapor are first piped from the extraction wells to amaater separator to remove moisture, which
interferes with treatment. The vapors are then separated from the air, usually by pumping them through
containers of activated carbon. The chemicats@ptured by the carbon while clean air exits to the
atmosphere(U.S.EPA, September 2012b).

Soils with hydraulic conductivities greater than®t6 102 cm/sec are generally considered good candidates
for successful SVE applications (Danko, 1991). In addition, the properties of PCE malseiiteadthr SVE.
Generally, compounds with vapor pressures greater than 1 mm Hg are considered suitable feCE/kas a
vapor pressure of 14 mm Hg at®) Combined, these conditionsuld allow relatively rapid removal of
PCEemaining invadose zone soils.

TheSVE system used at the Safiigen siteconsisted of a closelbop duatblower unit with a twestage
vapor phase granular activated carbon system connected to the extraction well. THelalual system was
designed to provide both vapor extraction andingection of carborreated vapor intathe vadose zone to
facilitate air circulation through the zone of impacts.

Groundwater Air Spargin¢AS). ASis an efficienimeans to remove VOCs from beltive water tableby

pumping air underground into the saturated zone to facilitate the extraction of vaporsigreing

volatilization Injection of air beneath the water table during AS has two potential remedial benefits: physical
mass removal and enhancement of biodegradation. First, the introduction of air promotes mass transfer of
volatile organic compounds (VOCs) from the dissolretbe in groundwater to the vapor pram the

injected air. As buoyancy carries the injected air up to the water table, the entrained-papse VOCs are
carried upward as well. As the air breaks at the water table, the vapor phase constituents are released to the
vadose zone, where they clie removed by SVE. The second remedial benefit isitheduction of oxygen
duringAS to promote aerobic biodegradation of organic compounds. At the Mason site, however, the target
compound is PCE, which has not been shown to be aerobically biodegraded significant degree.

Therefore, the main benefit g&S at the Mason site is to physically remove PCE through vapor phase
transport (LTI, September 1998).

In-situ Chemical OxidatiolSCOYsing Potassium Permanganate (Kik) Compounds (Carus Chemical
Company RemOxTM S ISCO Reageis described by the U.S. DOE (September 1988itui chemical
oxidation is a class of remediation technologiesvhich organic contaminants are degraded in place by
oxidants delivered to the subsurface. Successful implementation of this technology requires an effective
means for dispersing the oxidant to the subsurface contaminated regiorstulnhemical oxiation using
KMnQ for soil and groundwater treatment has been demonstrated at a number of sites impacted with
chlorinated solvents (alkenes such as TCE and PCE), naphthalene and pyrene. The technique involves
delivering aqueous oxidant through multiple horizontal and/ertical wells

KMnQ destroys PCE in saturated soil or groundwater through complete oxidation. Permanganate is a very
stable compound, reacting only with organic compounds, organic carbon in soil, and reduced metals species
(typically dissolved iron) to produce inert-pyoducts. The treatment desigimvolved theapplication of a
calculated volume of permanganate sufficient to provide complete reaction with the target compound PCE.
The design accourad for natural soil characteristics, the mass of the PCE presentelhasvexpected

dispersion ates in groundwater.

Fieldtesting was conducted to determine the suitability of tBafetyKleensite soils for ISCO using
permanganate injectionThe results showed sitil samples have a low natural oxidant demand, with an
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average 4&our demand of 9.7 g/kg for the high KMn@bse. Generally, remediation sites with a total soil
oxidant demand of less than 35.0 g/kg are favorable fesitin chemical oxidation with permanganate.

Therefoe, the SafetyKleen Mason site veadeemed a suitable candidate for ISCO treatment with
permanganate. No VOCs other than methylene chloride and acetone were detected above 5 ug/kg in vadose
zone soil samples. The acetone and methylene chloride deteatiergslikely laboratory artifacts, andere

also detected well below their respective risksed criteria

Routine Groundwater Monitoring.A groundwater monitoring prograris designed to monitor the longerm
behavior of plumes, ensure that COCs are not migrating downgradient from the plume area, and document
attainment of MCSdMlonitoring data are used to identify spatial and temporal changes in the areas of
groundwater contamination, and to assess whethencentrations of groundwater impacts are expanding,
declining or stable A system of groundwater monitoring wells is installed and maintained for regular
monitoring of depth to groundwater data to assess groundwater flow direction (vertical and horizontal) and
to collect representative groundwater samples for analysis of relevant water quality parameters.

Restrictive Covenarst A restrictive covenant is a claug®t can be added to the propertyeedto limit

what the owner can do with the propertguch as use of groundwatend building and/or new construction
requirements to address potential exposure via the VIARestrictive Covenant document is to be used for
hazardous waste facilities that admt require closure as a landfill, but have soil and/or groundwater
contamination that requires the preparation of a restrictive covenant to comply with Pldrt Hazardous

Waste Management, MCL 324.11101 et seq. (Part 111), of the Natural Resources and Environmental
Protection Act, 1994 PA 451, as amended (NREPA), and the administrative rules promulgated pursuant to
that part, MAC 299.9101 et seq. (Part 1ides). This document is only appropriate for use with corrective
actions approved by the MDHEEGLEOffice of Waste Management and Radiological Protection under the
limited or sitespecific cleanup criteria allowed for under Part 111, R 299.9629

2.6 Deed Notice

As required per R 299.9525 of the Part 111 Rules, if a property is subject to corrective action, a deed notice
must be filed for recording with the Register of Deeds for the County in which the property is located by the
owner or operator (MDEQ, June 1®14). A Deed Notice for the Safd€jeen Mason property was filed

with Ingham County ohlovember 10, 2000a copy is included iAppendix F
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3

Corrective Measurs

3.1 Summary of Corrective Measures

A summary of the status of the corrective measures recommended for implementstieech SWMLUh the
Corrective Measures Study Refspyand approved for implementation t(MDEQEGLEis provided inrablel.
The locations of th&WMLs are shown ofirigure2. The details of the corrective measures epged for
implementation at thes&SWMLs were provided in the CMI Workplglisted inTable 1 Sections 3.23.3and
3.4 describe the corrective measures implementad SWMUor soil groundwaterand soil vapar
respectively.

3.2 Corrective Measurefor Soil Impacts

This section provides the details of timéerim corrective measures completddr soil impacts detectedt
SWMUs8 and-4.

3.2.1SVE aRetention Basin§wWMU8)

Backgroundon Historical Soil ImpactsTheformer retention basin is approximately 5 to 6 feet deep, 120
feet long and 60 feet wideand is located on the northwest corner of the property (refefFigure 2. The
basin is lined with a Claymax liner. At one time, a PVC conduit from the tanker unloadig thachorth
side ofSWMU4 was connected to the basin. The basin received storm water runoff from the tanker
unloadingpad until the conduit was cappesbmetime prior to May 1992After that, the reention basin
remained dry throughout most of the year and became overgrown with vegetation.

In May 1992 SafetyKleen conducted an initial screening level investigation of soils (i.e., head space analysis
with a portable Gas Chromatograph), and identified the presence of PCE at concentrations ranging from 2
ug/kg to 100 ug/kg in 24 of 51 samples collectedrfr®7 locations in the floor of the basin. The highest
concentrations were located near the former outfall on the east side of the basin. Based on these screening
level results, an additional 28 soil samples were collected from 15 locaticghuyi 1992 for laboratory
confirmation. The laboratory analytical results showed detectable PCE concentrations in two samples
locatednear the former outfall (SR @ 15 ft and SB @ 3 ft) at concentrations of 24 and 32 ug/kg,
respectively. MDNMEGLEwvas informed of the investigation results in September 1992.

As documented in the CMI Workplan for the retention basin, depth to groundwater is approximately 10 to 12
feet below the floor of the basin (LTI, August 27, 1993). Investigations of possible glacial aquifer groundwater
impacts near the retention basin weiconducted on November 17, 1992. These results showed that glacial
aquifer groundwater had not been impacted. This supplemental groundwater investigation consisted of
sampling nearby, downgradient glacial aquifer groundwater monitoring wells4yIMAW-7 and MW 7A for

VOCs. The results for all parameters in all samples were below detection limits. Consequently, there was no
evidence to suggest the need for groundwater remediation in the vicinity of the retention basin (LTI, August
27, 1993).
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The results of the soil and groundwater investigations indicated that relatively minor PCE impacts were
present in the floor of the retention basin within approximately 15 feet of the former outfall, and that
groundwater impacts were not indicated (LThuary 1996).

SoilCorrective Measures ObjectiveAt the time of the 1992 investigation, the soil Corrective Measures
Objective was the Act 307 Type B criterion for PCE (14 udrkeg)current MDE@GLEPart 201 Generic Soil
Cleanup Criteria is 100 ug/kyy Residential and Noeresidential Drinking Water Protection Criteria, and the
currentNon-ResidentialVolatilization tolndoor Air Soil Screeninglevelis 74 ug/kg. Note that Corrective
Measures for soils impacts were implemented based on the 14 ug/kg Act 307 TyiperiBn for PCE, but
would not have been required based on current Part 201 criteria.

SoilCorrective Measures ImplementationA CMI Workplato address PCE impacts detected in soils near

the outfall of the retention basin, entitieBemedial Action Plan for the Retention B4kifl, August 27, 1993),
was submitted for MDNIEGLEeview and approval. The Corrective Measure consisted of a elospd
duakblower unit with a twastage vapor phase granular activated carbon system connected to the extraction
well. The duablower system was designed to provide both vapor extracéingd reinjecion of carbon

treated vapor into the vadoseone to facilitate air circulation through the zone of impacts. The extraction

well was installed near the former outfall. The return injection well was installed in the floor of the basin at a
distance of 20 feet to the west of the extraction well. Thesedloop design prevented emissions to the
atmosphere; consequently, an air emission permit was not necessary (LTI, Janu@ry 199

The MDNREGLBJune 7, 1995 approval letter of the SVE system as an interim measure corrective action, in
accordance with the August 27, 1993 RAP, is provid@dgpendixB. A waiver for a groundwater discharge
permit for the treated air was issued in the June 7, 1995 MEBSREpproval letter. Constructionof the

SVE ywstemoccurred during the first half of 1995, systetarsup began in June 1995, and shutdown occurred
in December 1995 after confirmatory soil sampling data showed that remediation wadatemp

Performance and effectiveness monitoring included periodic sampling and analysis of the extracted air
stream and the treated air stream (prior to-ngjection), and quarterly groundwater monitoring of glacial
aquifer wells MWA and MW7 for VOCs, with quearly reporting to MDNREGLEMDNR, June 7, 1995). The
results of the SVE system operation, monitoring and confirmatory soil sampling are providecCioshee
Report for the Former Retention BafdiTl, January 1996).

After shutdown of the SVE system, the system components (blower, piping and carbon treatment units) were
re-used to teat PCE impacted soil near SWMll(see Section 3.2.2 below).

Waste Disposallnvestigation and monitoring derived wastes were drummed, properly labeled and dated,
and transferred to the Safeti{leen site for staging and disposal pending analytical results.

A noted above, there were no emissions to the atmosphere during operation of the SVE system.

Compliance with Corrective Measures ObjectivAs documented in th€losure ReporPCEvas not

detected above the detection limit of 0.05 ug/l (1 ug/tube for ali2ér air sample) in any vapor samples
collected fromthe SVE systepand PCE was not detected in any groundwater sanfplEs January 1996). In
accordance with the approved RAP, confirmatory soil samples were collected from three locations near the
former outfall in October 1995. The results from the confirmatory soil samples showed thatzBQIB

longer present in detention basin soils at detectable concentrations (LTI, January 1996).
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SafetyKleen submitted a closure completion report, which concluded that PCE impacts that were identified
in the retention basin during the 1992 site investigations had been remediated successfully and that no
further action was warranted (LTI, March 1996JDEQEGLEapproval of the retention basin closure
completion report was receiveid a letter datedVay 28, 199refer to Appendix B

3.2.2SVE affank Farm(SWMU4)

Background.The purpose of the SVE system was to accelerate the completion of remedial activities at the
Mason facility by directly remediating P{Bpacted soils in the vadose zone in the vicinity of SWWMUn
accordance with the MDEBRGLEapprovedWork Pan (LTI, October 1996VIDEQ, July 21, 190 &afety-
Kleencontinued operating aingle extraction welBVE system in thécinity of the ASTs at the east side of

the Mason facilityfollowing successful completion of antended SVE pilot test iuneand Julyl996 (refer

to Sectionl.4.4 above) The system was expanded to include additional extraction wells and air sparge in
1999-2000.

Corrective Measures ObjectivePursuant to the adoption of the MI Act 451 Part 201 standards by the
MDEQEGLREVaste Management Division, the remedial objective for the Mason site is to achieve PCE
concentrations irsoilless than théPart 201Residentiabnd NonrResidentiaDrinking Water Protection
Criterion (100 ug/kgand the most recent 74 mg/kg soil vapor screening level

Corrective Measures ImplementationThe SoilVac SVE unit thmeviouslyhad been installed at the former
retention basin was connected withi@ch diameter flexible hose to the existing extraction well,-E\defer

to Figure 2. EW1 was originally designed and constructed bgridTech to serve as both a groundwater

and a soil vapor extraction well, so no significant modifications were necessary. cBitinued to be used

for groundwater extraction during the course of the SVE pilot test, as it hael August1992 (See Section

3.3.1 below)The initial SVE system augmented the groundwater extraction and treatment system, which

had been successful in reducing the extent of PCE impacted groundwater but had not directly addressed PCE
impacts in vadose zone soils.

In September 1999, MDEEGLEapproved the September 1998 Remedial Action Plan Addendum (LTI,
September 1998 MDEQ, September 14, 199%hich permitted expansion of the SVE system to include
installation and operation of three additional SVE/AS wellpoints. In May of 2000, the expanded SVE/AS
system began operatiofLimnaTech, Inc., 2005)

Waste Disposal.Soil vapor wa extracted at a rate of approximately g6fmandwastreated through

activated carbon before discharge to the atmosphéfapor emissions were sampled quarterly and were not
regulated by an air use permit because continuous loading of PCE to the atmosplsdessvehan 0.1 Ibr

(LTI, September 1998).

Investigationand monitoringderived wastesvere drummed, properly labeled and dated, and transferred to
the Safety-Kleensite for staging and disposal pending analytical results.

Compliance with Corrective Measures ObjectiveCE concentratioria vaporsamplesthat were collected
during the extende®&VHilot testdropped over the course of the Judaly 1996 extended pildest from
more than 2500 ppnv (>12 mg/l PCE) to approximate® ppnmv (0.1 mg/l PCE)L(TI, October 1996).

The results of the SVE corrective actions are summarized iReheedial Action Plan Addendihimne
Tech, Inc., April 2005B5VE influent concentrations of PCE remained below the method detectiorafterit
operation of the expanded system began in May 2000. Monthly PID readings of the SVE influent remained
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near background levebster operation of the expanded system began. Based on laboratory analytical data, it
is estimated that operation of the SVE/AS system removed approximately 560 pounds of PCE from the
subsurface.Remediation of vadose zone soils likely occurred early on in the operation of the SVE system and
viasubsequent enhancements.

The primary function of the enhanced system was to collect any volatilized PC&r&nanadwatersparging
activities(see Sectio3.3.2below). The trend of stable PCE concentrations in the influent groundwater
supporiedthe conclusion that continuedperation of the SVE/AS systemswaot likely to assist in providing
any further remediation of groundwater impact®n July 30, 2003, Safefyeen requested MDEBRGLE
approval to shut down the SVE/AS system due to its observed inabifityth@r enhance grondwater
remediation SafetyKleen subsequently proposed additional groundwater remedial actions (rgtuin
chemical oxidatiomsing potassium permanganatas described iBection3.3.3below), which were
implemented in 2006 following the collection and analysis of confirmatory soil samples.

Confirmatory soil samplingas conducted in February 20G6accordance with the approvegemedial
Action Plan for Vadose Zone Soil Near the East ABowend Storage Tank Argh Tl October 199%and the
Remedial Action Plan AddendihimnoTech, Inc., April 2005)A total of32vadose zonesoil samples
(including 3 duplicate samples) wegellected from10 separate spatial and vertical locations. Samplese
collected using the recommended methods and protocols describ#tkithencurrent MDEQEGLE
guidance for soil sample collection (specifically, the MIBEREDperational Memorandum RRE) released
October 22, 2004). Soil samplgsre submittedfor analysis of PCE onlyhe results of the February
confirmatory soil sampling program were reported to MDEGLESafetyKleen June 21, 2006).

PCE was not detected in 8 of 10 sampling locations, which cadfitmat operation of the former soil vapor
extraction system was effective in addressing the majority of impacted $8@& impacts remaining in soil
appeaedto be associated with thin silt seams, andre located at depths greater than 14 feet below
ground surface (bgsPCE was detected above the 50 ug/kg detection limitahtGe 32 confirmatory soil
samples andh one duplicate sampleat concentrations ranging from 61 ug/kg to 689kg (refer to
Appendix A These detections occurred at three locations: GPDE GPO®4 and GP0®8 (refer toFigure
3). PCE concentrations imb samples from GP@®la (collected at depths 14 to 14.5 ft and 17 to 17.5 ft) and
one sample from GPE®&3 (18 to 19 ftand its associated duplicgterere detectedabove the current Part
201 Residential and NeResidential Drinking Water Protection Criterion (100 ugéqy) the currentNor+
Residential Volatilization to Indoor Air Soil Screening L@daligkg). All detectedPCEconcentrations were
well belowPart 201 Generic Soil Criteria fahalation, direct contact and Gathways

Based on the confirmatory soil sampling results, Safdéen proceeded with additional supplementary
remedial actionsn this area, which consisted ivfjection of a water solution containing potassium
permanganate (KMng)(refer to Sectior8.3.3below). ®ilsdeeper than 14 feet bgsere included irthe
permanganate injection activitigeimnoeTech, Inc., April 2005; Safdfjeen, June 21, 20Q6The SVE
system was shutdown in 2006rior to the implementation of th&MnQ injection activities
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3.3 Corrective Measure$or GroundwaterImpacts

This section provides the details of the corrective measures complfetegtoundwater impacts etected in
the vicinity of SWMUL.

3.3.1EW1 Groundwvater Extraction System (SWMUY)

Background Initial site-wide hydrogeological investigations were conduciadl989 through 19910

identify the sources, nature and extent of impacted soils and groundwater at the site (GAS, 1989; Canonie,
August 1990, December 1990, February 1991 and May; 189é&r also to MDERGLEapproved2015RFI
Report provided irAppendix A The only significant impacts were associated with shallow glacial soils and
groundwater that had detectable levels of PCE in the vicinity ofdiraer above ground storagtanks
(SWMU4) andformer Returnand-Fill Station (SWM). These impacts were generally less than 1 ppm in
both glacial groundwater and soils, and there was no evidence of impacts to bedrock groundwater (LTI,
November 30, 1992). The extent and distribution of glacial aquifer groundwater impacts was estionaged
approximately 1 acre (LTI, November 30, 19%asibility studies wereonducted in 1992 t@rovide
necessary design information for remedial alternatives.-iAch diameter, fully penetrég groundwater
extraction test well (EWL) with a 25 ft screen was installed in the glacial aquifer to a depth of 30 ft below
grade (refer taFigure 2. This well was used for an aquifer characterization test (conducted May 1992) and
an interim singlevell groundwater extraction and treatment system that subsequently bectmadéong

term corrective actiorfor groundwater at the site

Corrective Measures ObjectivePursuant to the adoption of the Ml Act 451 Part 201 standards by the
MDEQEGLBVNaste Management Division, the remedial objective for the Mason site is to achieve PCE
concentrations in groundwater less than the Part 201 drinking water criteriorugfl5

Corrective Measures ImplementationThe groundwatr extraction system began operating on an interim
basis in August 1992 following preliminary evaluations of aquifer characterization data collected during the
May 1992 glacial aquifer pumping tesefer to Section 1.4.4)As proposed in the June 23, 1992 letter to
MDNRMDEQ/EGLEheinterim system was set up to operate eight hours per day, five days per week. A
described in the 1992 RAP (LTI, November 1992), taeatment through a twestage activatd carbon

canister system, the treated effluent was discharged through temporary piping to the City of Mason sanitary
sewer under Permit #002. Extraction flow rates were monitored daily, and influent and effluent groundwate
quality was monitored monthly Monthly monitoring reports were submitted to the City of Mason. Because
of the temporary nature of the interim actiotthere were periods when the operation of the system was
interrupted for maintenance oruk to early freezing conditions

The interim systermwvas converted to a lonterm system in accordance with the 1992 RAP as follows:

1 Installation and wiring of a heated building to house the carbon units, installation of underground piping
from the extraction well to the treatment system, and installation of underground piping from the
treatment system to the discharge location.

1 Modification of the groundwater pumping rates to 5 gpm for 24 hours per daays per week.

1 Application for a NPDES permit to discharge treated groundwater to surface waters via storm sewers and
eventual conversion of the discharge outfall to the storm sewer.

9 Installation and monitoring of one downgradient bedrock well (N8B), located between the ass of
identified groundwater irpacts and the Safeti{leen supply welISKWW (refer t&igure 2. Note that
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bedrock groundwater flow was toward the souwthstwhen City of Mason CustBtreet water supply well
was in operation.Sinceoperationsof the CurtisStreet well ceased (approximate202), bedrock
groundwater flow is towards Sycamore Creek, located east of the City of Mason landfill(defempto
Appendix Gor the June 2016 potentiometric surface maps of the glacial and bedrock aquifers)

1 Implementation of a longerm groundwater monitoring program to evaluate the effectiveness of the
remediation plan.Information regarding the historical developmesnid resultsof the site groundwater
monitoring plan is provided in Section 3.3.4 below.

Monthly monitoring of the groundwater extraction system inclddsampling the influent, midpoint and

effluent ports of the carbon treatment system, recording the total monthly flow volume through the
treatment system, and collecting a full round of static water level data from all monitoring wells. In addition,
carbonchangeoutwas included if breakthrough occurred in the upstream carbon canisiarbon
changeoutinitially occured approximately every 3 months after breakthrougfas detected at the midpiot
sampling port (i.e.when PCE watetected above the reporting limit in the midpoint sample). Carbon
changeout consisd of removing the upstream carbon canister, moving the downstream canister to the
upstream location, and placing a fresh canister in the downstream location.

As described in Sections 3.2.2 and 3.3.2, in 19@6gtoundwaterremediation system at the Mason facility
was converted t@ combined groundwater/SVE well (EM/with aqueousand vaporphasecarbon
treatment to enhance groundwater remediatioriThe system wasxpanded to include additional vapor
extraction wells and air sparge in 199000.

TheEW1 groundwater extraction SVE/AS systeantinued to operate untithe AS system failed in 20@@ie

to age and wear Groundwater extraction and SVE from-EWontinued until the welvas shutdownin May
2006prior to implementation of iksitu groundwater corrective actions in June 2006 (refer to Section 3.3.3
below). he EW-1 groundwater extraction systemwas restarted on June 5, 2007 gproximately one year

after the 2006 irsitu treatment program occurrégdand was operated continually until Jei6, 2013, when it
was stopped as negotiated with MDEEGLESafetyKleen, May 10, 2013; MDEQ, June 12, 20%3jety

Kleen continud semiannual monitoring of the lower glacial groundwater interval with a reduced number of
monitoring wells(refer to Sectior8.3.4below).

Monthly system sampling and reporting to the City of Mason had beénitiated with the June 2007

startup and operation of the system, and continued through June 19, 2013 (final report to the City). No
further reporting to the City of Mason has been conducted since the June 2013 monthly report-fbmiEag/
submitted. During the June 2013 seamnualgroundwater sampling event, the carbon canisters were back
flushed to clear plugging that had caused a pressure buildup in the carbon canisters, andetrevess
drained for longterm shutdown.

Waste Disposal Investigation and monitoring derived wastes were drummed, properly labeled and dated,
and transferred to the Safeti{leen site for staging and disposal pending analytical results.

Compliance with Corrective Measures ObjectivEhe data collected as part of the 1992 interim monitoring
program showed the highest PCE concentratiathe sitewere detected in the EVY extraction well,
indicating that the extraction well was set in the heart of groundwater impdciNovember, 1992). Initial
monthly monitoring data showed a consistent decrease in PCE concentrations, suggesting a lack of a
significant contining sourcel(T] November 292).
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Throughout its operation,iHe groundwater extraction and treatment systamassuccessful in maintaining
hydraulic control and reducing the size of the plume of PCE impacts in groundw&Egrconcentrations in
groundwater have declined significantly in site monitoring wells andlEEamplessince implementation of
groundwater corrective actiongefer to AppendixA and Section 3.3.4 below for additional detailys has
been demonstrated from monitoring data collected since early 2008, the PCE plumeSaftigKleen site
is stable.Afour-year period of posshutdown monitoring dataollected since June 2013 shesthat the
onsite PCE plumwasof low concentrationggenerally fluctuating just above and below 5 ug/l in only a few
wells) reboundhad not occurred at the site and offsite migration of groundwater impae#s not occurring
Consequently, @r negotiationswith MDEQ/EGLEnaual monitoring of onsite Safefgleen glacial well MY@
and offsite Americhem glacial well SE®BV-35began inNovember B17. As of the November 2022 annual
sampling event, PCE concentrations in groundwater samples collected at onsite wélividve below 5 ng/l
for three consecutive years (SafeKleen, November 18, 202Z}onsequently, Safetifleen requestednd
receivedpermission from EGLE to discontinue annual sampling at onsite monitoring well B\ proceed
with closure/abandonment of all Safe§leen onsite and offsite glacial and bedrock monitoring wells
(excluding MW6 and MW13), along with decommissioning oféhdled EWL groundwater extraction
system and all remaining former SVE equipment and weld €, June 28, 2023 email

3.3.2EW1 Air Sparge System (SWM4)

Background Asdescrbed in Section 3.2.2 above, Safétieen began operating a combination SVE/AS
system in 1999/2000 to enhance PCE removal from impacted glacial aquifeidgrater in the vicinity of
SWMUWA.

Corrective Measures ObjectivePursuant to the adoption of the M| Act 451 Part 201 standards by the
MDEQEGLBNaste Management Division, the remedial objective for the Mason site is to achieve PCE
concentrations in groundwater less than the Part 201 drinking water criteriorugfl5

Corrective Measures Implementationin September 1999, MDEEGLEapproved the September 1998
Remedial Action Plan Addendum (LTI, September 1998), which permitted expansion of the SV §étem
1to includeinstallation and operation of three additional SVE/AS wellpdirgfer to Figure 2. In May of

2000, the expanded SVE/AS system began operftiomaTech, Inc.April2005)

Waste Disposal Investigationand monitoringderived wastesvere drummed, properly labeled and dated,
and transferred to the &ety-Kleensite for staging and disposal pending analytical results.

Compliance with Corrective Measures ObjectivEhe SVEASmodification to the groundwater treatment

system contributed to enhanced mass removal of PCE from soil and groundwater without diminishing the
groundwater capture zone in any measurable wHye results of the SVE/AS corrective actions are

summarized in th&emedial Action Plan AddendbimnaTech, Inc., April 20055VE influent

concentrations of PCE remained below the method detection hfirtr operation of the expanded system

began in May 200. Monthly PID readings of the SVE influent remained near background déesls

operation of the expanded system began. Based on laboratory analytical data, it is estimated that operation

of the SVE/AS system removed approximately 560 pounds of PCE from the subdRéiaezliation of

vadose zone soils likely occurred early on in the operation of the SVE system and subsequent enhancements.
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In early 2003, the electrical motor for the AS system shut down due to age andbireacTech, Inc., April
2005) On July 30, 2003, Safdfjeen requested MDEBGLEpproval to shut down the SVE/AS system due
to its observed inability to enhance groundwater remediation.

3.3.3In-Situ Chemical Oxidation (SWMUY)

Background To supplement the SVE/AS corrective actidescribed in SectionsB2and 3.3.2 above
SafetyKleen proposed additional groundwater remedial actions (i.esjtinchemical oxidation using
potassium permanganate), which were implemented in 2006 following the collection and analysis of
confirmatory soil samplesear SWMUA.

Corrective Measures ObjectivePursuant to the adoption of the Ml Act 451 Part 201 standards by the
MDEQEGLREVaste Management Division, the remedial objecsif@ the Mason siteareto achieve PC&nd
manganeseoncentrations in groundwater less than the Part 201 drinking water aigérd ug/l and 50 ug/l
(aesthetic), respectively

Corrective Measures Implementatiorin accordance with th&IDEQEGLEconditionallyapprovedwWork

Plan (Limnerlech, Inc.April 2005 MDEQ January 20, 2Q06orrective measures includezhsitebaseline
groundwatermonitoring for certain metals, cations and aniof@nducted on March 28, 2006), aimjection

of KMnQ at 76 oneinch diameter PVC injection poirits address residual PCE impacts in vadose zone soils
and glacial aquifer groundwatéconducted in early June 200&xtraction well EVWL was shudown on May

25, 2006 prior to implementation of the injection program, and remained off throughout filhe year of the
post-injection monitoring period.The results of the March and June 2006 field activities were reported to
MDEQEGLEN the June 2006 monitoring report (Saféfjeen, June 21, 2006) o$t-injectionquarterly
monitoring of the site commenckin late-June 2006, and contindeasspecifiedin the April 2005RAP
Addendum

Waste Disposal Investigationand monitoringderived wastesvere drummed, properly labeled and dated,
and transferred to the &ety-Kleensite for staging and disposal pending analytical results.

Compliance with Corrective Measures Objectiv@nsite aseline monitoring for manganeséiowed
concentrations ranging from 3 to 28.9 ug/l in glacial aquifer wellslER3, MW-6 and MW8, and a

manganese concentration of 69.3 ugilbedrock well MWBB (Safetykleen, June 21, 2006). Subsequent
guarterly monitoring showed that manganese concentrations increased to above 50 ug/l in onsite glacial
aquifer groundwater monitoring wells following th&@MnQ injection activities. As described more fully in
Secton 3.3.4 below, manganese concentrations have continued to be monitored on a routine basis from
select onsite and offsite wells, and have declined since peaking in most wells around late 2008 (refer to
Appendix A Manganese was detected in onsite and offsite glacial aquifer monitoring wells at concentrations
above the 50 ug/l aesthetic drinking water standard, but well belowfthmer 860 ug/l health based

drinking water standard. With EGLE approval, annual groundwater sampling for manganese in@hsite w
MW-6 was discontinued starting with the November 2022 annual monitoring event (EGLE, January 13, 2022).

Post-injection quarterly monitoringshowed no appreciable decline in PCE groundwater concentrations
approximately six months after the injection program was conducBaddtyKleen, December 26, 2006)\s
described more fully in Section 3.3.4 below, PCE concentrations continued to be monitored on a routine basis
from select onsite and offsite wellerough November 2022and the data shoed aa decline in PCE
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concentration to below 5 ug/l for three consecutive annual sampling eventramdffsite migration of PCE
impacts above 5 ug/l

3.3.40nsite and OffsiteGlacial and Bedrock Aquiféeroundwater Monitoring

Background Routine monitoring of onsite glacial and bedrock aquifer groundwater has been conducted
sinceApril 1989and April 1991, respectivelifzigure 2shows the locations of th&2 glacialwells ands
bedrock wells that historically have been used for onsite groundwater monitoring.

SafetyKleeninstalled7 offsite glacial wells and one offsite bedraekll for monitoring groundwater impacts
east of the SafetKleen propertylnitial monitoring of offsiteglacial aquifegroundwater began ifrebruary
1995following the installation oghallowglacialaquiferwells MW9 and MW10along the west side of

Mason Streef{refer toFigure 2. These wells were installed based on the results of a February 1994 onsite
geoprobe investigation in the vicinity of the east AST area (SWMWBdditional offsite investigations were
conducted by SafetiKleen inMarch2007and March2008after SafetyKleen was informed by MDHEEGLE
that PCE impactsad beendetectedshortly after the completion of the 2006MnO4injection progranin
Americhem glacial monitoring well SEAW-35° (MDEQ, January 19, 200Which islocated on the east side

of Mason Street at the entrance to the City of Mason dump (refdtigmre 2.

1 In accordance with the February 2007 Work Plan (S&f&tgn, February 19, 2007), the March 2007
investigations consisted of vertical aquifer sampling (VAS) of the glacial aquifer at three geoprobe
locations (GP0D9, GP0710 and GP(G11), located on the st side of Mason Street, hydraulically
downgradient of the SafetiKleenproperty and upgradient or croggradient relative to Americhem well
SEG@VIW-35 (refer toFigure 3. The results of the VAS investigation were reported to MBBQE
(SafetyKleen, Mayl5, 2007), which showed th&CE was detecteabove the 5 ug/l Drinking Water
Criterionin groundwater samples collected in the lower portion of the glacial drift aquifer (26.5 feet and
deeper, at concentrations up t@1ug/l). Manganese was detected above the 50 ug/l aesthetic Drinking
Water Criterion. Safeti{leen subsequently initiated additional corrective measures in response to
MDEQEGLRA NBOGASg 2F (GKS al& wnnt NBLERNI o6a59vy Wwdz @

1 Inaccordance with th&/DEQEGLEapprovedJuly 2007 Work Plan (Safdtyeen, July 19, 200MMDEQ,

July 31, 200y five offsite deep glacial aquifer monitoring wells (MWA, MW11, MW-12, MW13 and
MW-14) and one offsite shallow bedrock monitoring well (M0B) were installed in MdJune2008

(refer toFigure 2 to evaluate the extent and distribution of vertical and horizontal offsite groundwater
impacts (PCE and manganese).

Corrective Measures ObjectivePursuant to the adoption of the Ml Act 451 Part 201 standards by the
MDEQEGLBNaste Management Division, the remedial objecsife the Mason siteareto achieve PCénd
manganeseoncentrations in groundwater less than the Part 201 drinking water aitérb ug/l and 50 ug/I
(aesthetic), respectively

Corrective Measures ImplementationAppendixA provides a summary of all historical onsite and offsite
groundwater data collected through June 20IFhe results fromemi-annual monitoringconducted from
December 2015 through Ju2917 and for annual monitoring of M\ and SE®W-35 from November

6 SE@VW-35 was installed to monitor VOC impacts in glacial aquifer groundwater emanating from the Americhem site,
located approximately 2,000 ft southeast of the Safitgen property. SERW-35wasmonitored semiannually by
MDEGQEGLRintil SafetyKleen began annual monitoring of SE®/-35 for PCE in November 2017

\ ) / Page |41



CMI Report; SafetyKleen Mason, Michigan Facility June 2024

2017 through Novembe2022are provided imPAppendixC. As summarized belowputine groundwater
monitoring has been implemented in accordance with 1892RARLTI November 1992)998 RAP
Addendum (LTI, September 1993)00 Groundwater Monitoring PlahTI, September 200®005and Rap
Addendum (Limnérech, Inc., April 20059nd additional modifications to thgroundwater monitoring plans
(SafetyKleen, July 19, 2007; May 20, 2009; May 10, 203August 29, 2017; MDEQ, September 16, 2017;
EGLE ahuary 13, 202p

T

Implementation 0of1992 RAP Monitoring Programin addition to monthly sampling of extraction well

EW1 (implemented August 1992and monthly measurements of the static water levels in all site
monitoring wells the groundwater monitoring plan includesgmiannual sampling for water qlity data

at monitoring wells MWL, MW-6, MW-8 and P3, and annual sampling for water quality data at

monitoring wells MW2, R2, MW5 and MW-8Bto evaluate the effectiveness of the groundwater
remediation system. Well MW served as the downgradient pokaf-compliance locationMonthly

reports summarizing the groundwater extraction system data were provided to the City of Mason by the
15th of each month. These reports included the groundwater quality data from the influent, midpoint
and discharge samples, and a table summarithieglaily and monthly total groundwater
extraction/discharge volumes. The MDEQLBVMD was provided with a serannual report

(May/June and December/January) that included copies of the previoushly reports to the City of
Mason, a summary table of the historic static water level data and representative potentiometric surface
maps for the glacial and bedrock aquifers, and the results of the-aemial (or annual groundwater)
sampling event.

2000 Groundwater Monitoring PlanThe groundwater sampling plan congdtof monthly sampling of

the groundwater extraction weltnonthly measurements of the static water levels in all site monitoring
wells, senmtannual sampling for water quality data at monitoring wells MW1, MW6,-BIWIW-8B and

P-3, and annual sampling for water quality data at monitoring wells-{\W2, MW-5, MW-9 and MW

10. MW-8B represents the downgradient monitoring point for the bedrock aquifeporting to the City

of Mason andMIDEQEGLEvas conducted as described in the previous bulleted item.

2006¢ 2008 Quarterly SamplingQuarterly sampling was initiated March 2006t onsite glacial

aquifer wells MW6, MW-8 and P3 and onsite bedrock aquifer well M8B to monitor the effectiveness

of the insitu chemical oxidation corrective actions conducted in May and June 28d6corresponding
shutdown of EVL from approximately May 2006 through June 20@TCE hédbeen detected

consistently in the serrannul groundwater samples collected from monitoring wells MWW-8 and

P-3 at levels below 10 ufj/but had not been detected in samples from the other seven performance
monitoring wells(LimnoTech, Inc., April 2005)Quarterly lab reports were provided to MDNR, along

with a report of any necessary adjustments to the operational parameters of the groundwater extraction
system.

2008- 2012 Monitoring Program Following the installations of offsite glacial aquifer monitoring wells
MW-10A, MW11, MW12, MW 13 and MW14 and offsite bedrock monitoring well MM\0B in early

2008, semannual sampling of these wells was initiated in June 2008 and continued thExeggmber

2012. In June 2009, Safdfjeenimplementedsemiannual sampling of onsite glacial wells BEWWMW:3,
MW-6, MW-7A,MW-8 and P3, and onsite bedrock well MM@B (SafetyKleen, May 20, 2009pr VOCs

and Mn MW-3, MW-7A and MW8B were added for routine monitoring the request of MDE®GLE
(MDEQ, April 10, 2009). In addition, MDEGLEequested sampling and analysis for-R4 2 Edug S &
to its use as a solvent stabilizer and the fact that the solvent tetrachloroethylene (PCE) is the constituent
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ofconcernatthesie 6a59v 3> | LINR tKleenvadreed ta incdrpodate sefahndiab (i &

monitoring for 1,4dioxane at monitoring wells B\, MW-6, MW:8 and MWZ10A for a minimum of two

sampling events, after which additional sampling wouldstugpped if 1,4dioxane was not present or was
detected below rik-based standards (Safekleen May 20, 2009). MDEEGLEapproved the updated

monitoring program proposed in the May 20, 2009 letter from Sakgen (MDEQ, June 15, 2009).

Sampling for #-dioxane was discontinued after the results from the June and December 2009 sampling

events showed that 1;diozane wasot detected in any of the four wel[SafetyKleen, February 11,

2010)

1 2013¢ June2017 Sampling ProgramTheproposed shutdown of EVYY¥ and reduced monitoring

program were presented to MDEEGLBpersonnel during a meeting in Lansing on May 7, 2013, followed

by a formal letter request with supporting information (Sattieen, May 10, 2013Jhe request from

SafetyKleen was made becauésafetyKleen, May 10, 2013):

0 Groundwater monitoring data collected by MDEEGLErom Americhem well SERW-35 for the
previous six years showed that pumping from-EWad negligible or no influence on PCE impacts
detected in SE®&MW-35.

0 Monitoring data collected by Safetleen showed very minimal PCE mass removal froni FANd
low concentrationfesidual PCE impacts in only a few onsite glacial wells.

0 Nearby downgradient property conditions and use skdwinimal exposure risk from potential
offsite migration of SafetKleen groundwater impacts.

o DatafromSafety f SSy Qa 2FFaA0S Y2y AlG2NAyYy3 LINPINIY O2yaira
impactswere non-detect orwere below 5 ug/l.

0 The PCE release was small and largely removed.

MDEQEGLEpproved the shutdowmf EW1 and implementation of a reducesemiannualsampling
program in their June 12, 2013 letter, following earlier verbal approRat.their approval, MDERGLE
also requested a minimum of two years of pgsiutdown monitoring (MDEQ, June 12, 2018YM1 was
shutdown June 2013, and Safdfjeen conducte®.5years of posshutdown groundwater monitoring
(refer to Appendix Gor data). TheJune 2013 through June 20Ljfoundwater monitoring program
(which was implementg in June 2013 following shutdown of EMén June 6}onsistedof semiannual
samplingfrom five onsite glacial monitoring wells (EWR3, MW-3, MW6, and MW8), two offsite
deep glacial monitoring wells (VMMOA and MW13) and one offsite bedrock monitoring well (MY0B)
for VOCs and Mn. In addition, depth to groundwater dataie collected from all onsite and offsite
glacial and bedrock monitoring wells.

1 November 2Q7-2022Sampling Programln accordance witlan August 3, 2017 meetingith
MDEQEGLEpersonnelin Lansing and followp correspondencéSafetyKleen, August 29, 2017; MDEQ,
September 16, 2017 FafetyKleen implemented a new annual pesimediation groundwater
monitoring program on November 9, 201The new annual groundwater monitoring programeluded
sampling from two glacial aquifer monitoring wells: onsite Safdeen well MW6 for VOCs and total
manganesdthrough November 2021 onland offsite Americhem well SE®N-35 (PCE only)Sx
annual sampling even{®ovember 2017 through November 2022¢re conducted and reported to
MDEQEGLErefer to AppendixC). As of November 2022, PCE concentrations in onsite weHavvére
below 5 ug/l for three consecutive annual sampling events, consequently, annual groundwater
monitoring was terminated and an offsite Restrictive Covenant for groundwater use was negotitdted w
the City of Mason for a portion of their City dump property. The @fRigstrictive Covenant was
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recorded with Ingham County on October 16, 2023, and well closures were conducted during the week
of November 27, 2023 (sekection 3.3.6 belojv

Waste Disposal Investigationand monitoringderived wastesvere drummed, properly labeled and dated,
and transferred to the &ety-Kleensite for staging and dispostrough their waste management system

Compliance with Corrective Measures ObjectivBuring the period of operation of extraction well EW
(August 1992 to June 2013), an estied 75 pounds of PCEasremoved from approximately 32 million
gallons of extracted glacial aquifer groundwater (refeAfmpendixA). The9.5 year period of monitoring
datathat were collectedfrom onsite and offsite Safetifleen wellsince EWL was shut down in early June
2013have demonstrated that the onsite PCE pluooacentrations declined below 5 ugfeboundhad not
occurred at the siteand offsite migration of groundwater impacts is not occurriletectable
concentrations of PCE occed at only four onsite glacial aquifer well locations #WR3, MW-6 and MW8)
as follows (refer to PCE time serigsaphs inFigure4 and data summary tables iyppendix ¢

1 EWL. The timeseries graph of PCE data for BWWhows that groundwater impacssayedbelow 5 ug/I
at EW1 since it was shut down in early June 20T3is figuredemonstratesthat PCE concentrations
declinedin EW1 since 2009, with the exceptions of two occasions when PCE concentrations peaked
following extraction well refurbishing activities on December 29, 2010 and October 2, RGHEMUmM
PCE groundwater concentratioabvaysoccured on the SafetyKleen property in the vicinity of
extraction well BV-1.

1 P-3. PCE concentrations fluctuated above draflow 5 ug/l at the F8 location, but stayed below 8 ug/l in
all semiannual samples collecteafter June 2008, and consistently stayed below 5 ug/l in semual
samples from June 2016 through the last samiualsampling event conducted une 2017

1 MW-6. PCE concentrations at M¥/ranged from 2.3 ug/l to 8.4 ug/l from December 2009 through
December 2016, then increased to 29 ug/l in June 2@ice annual sampling was initiated for Ma/ih
November 2017, PCE concentratiatid not exceededL3 ug/l at this locationand declined to less than 5
ug/l in the November 2020, 2021 and 2022 sampling evéfih EGLE, approval, annual sampling at
MW-6 was terminated following the results of the November 2022 annual monitoring eveatRogers
EGLEJune 282023 emal)l

1 MW-8. Concentrations of PCE remained below 5 ugdligroundwater samples collected from M@/
from December 2006 through the last searinual sampling event conducted in June 2017

PCHhadnot been detected in any Safeileen onsite or offsite bedrock monitoring wells, or in Safety

Kleen offsite glacial aquifer monitoring wells. The PCE detections in offsite Americhem monitoring well SEG
MW-35 increased from nodetectstarting in 200§refer to Figure5). PCE concentrations in SE®/-35

peaked at 19 ug/l in November 2018:clined to 5.4 ug/l in November 2015, and &g/l in June 2016then
increased to 12 ug/l in November 2016, which was the last sampling event condudtidEQEGLEINder

their surface water monitoring program. Safé€leen initiated annual sampling of SE®/-35 in November

2017; the November 207 and November 2018 B@ieentrations were 26 ug/l and 18y/1, respectively.

Since November 2018, PCE concentrations atNB&&385 declined to 13ig/l as of the November 2022

sampling event (Safetleen, November 18, 2028ee Appendix)C

Venting groundwater potentially emanating from Safé&tigen property would be below relevant criteria for
PCE because the Generic GSI criteria for venting groundisa@@rug/l for PCHf the water body is used as a
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drinking water source, the PCE GSiI criteria is 11 ug/l, but Sycamore Creek is not used for a drinking water
source.

Manganesavasdetected at all eighsemiannual samplindpcationsthat were monitored since the 2006
injection progranthrough the final June 2017 semmnnual sampling eventThe concentratioadetected
during the Jun®017 final semannualgroundwater sampling event ranged betwe2&to 250ug/l offsite,
and48to 120ug/l onsite. Some of theseoncentrations exceed the 50 ug/l aesthetic drinking water
standard but are well below the 860 ug/l Residential Hedthised Drinking Water Standarthe highst
manganese concentrations generally occurred fairly soon after the 2006 permanganate injection program,
with some locations showingubsequent significantly declining trends (refefRigure §. The groundwater
exposure pathway is likely incomplete. The GSI criterion for manganese is hardnessaibd 880 is a
function of whether or not the water body is used as a drinking water soudeehardness data are available
for Sycamore Creek, so the Final Chronic Value (FCV) was calculated assumingss inange of 100 to 400
mg-CaCO3/L. This results in estimated FCV valugsgaftom 1,965 to 6,600 ug/l; this range of values
exceeds thenaximum Mn concentrations detected in both onsite anftsite groundwater samples that have
been collected since June 20(B800 ug/l at onsite extraction well E¥and 1,300 ug/l at MWLOB,
respectively) Since annual sampling was implemented at the M@\&hsitemonitoring wellin November
2017, Mn concentrations have not exceeded 210 ug/l at this locatimhdedined to 95 ug/l in November
2021 (refer toFigure §. Average manganese groundwater concentrations in southwest Ingham County
bedrock water wells ranges from 70 to 90 ug/lI (Rowe, et. al., March 20a8i).EGLE approval, annual
groundwater sampling for manganese in onsite well M\Was discontinued starting with the November
2022 annual monitoring event (EGLE, January 13, 282f®tyKleen does not have manganese data for
Americhem monitoring well SEX@W-35.

In furthest downgradient offsite deep glacedjuifer monitoring well M\AL3, tetrahydrofuran and vinyl
chloridehistorically have been detected at very leancentrationgi.e.,<2.5 ug/l for tetrahydrofuran ang
0.64 ug/l for vinyl chloride, which areell belowthe residentialdrinking water criteriaof 95 ug/l and 2 ug/l,
respectively. Vinyl chloridénasnot been detected in any other Safel§feen wellsand tetrahydrofuran has
only been detected! timesin other SafetyKleen well§ at concentratios less than or equal to 2 udrefer
to Appendix A Tetrahydrofuran has never been detected in Safdgen extraction well EMY.
Consequently, the presence of these two compouimdsffsite SafetyKleen well MWL3, andthe frequency
of detections at this locatigrare suspected to bassociated with the leading edgef multiple VOCplumes
emanating fronthe Americhensite (refer to AppendixEfor Americhem groundwater plume mapsida
table summary of June 2016 groundwater monitoring data for Americhem)wéle June 2016 Americhem
data stow tetrahydrofuran and vinyl chloride concentrations up to 230 ug/l and 17Q vegpectivelyin
groundwater samples collected from Americhem monitoring wetlswever, tetrahydrofuran alsbas been
detectedon occasiorat low concentrationsn SafetyKleenrinse blanksamples, the source of which is
unknown.

With EGEL approvalde Roger&GLE, June 28, 2023 etpailiring the week of November 27, 2023afety
Kleen completedlosures ofill onsite and offsite glacial and bedrock monitoring w@sept for MW6 and
MW-13)anddecommissioning dhe idled EWL groundwater extractiofsVE/ASystem per ASTM standard
D529992 as specified in Part 111 R299.9612(1)®hpies of the well closure reports are provided in

" Tetrahydrofuran has been detected once at each of the following locations:3NiA8 ug/l in June 2017),
MW-6 (2.0 J ug/l in June 2009), M¥A (0.67 J ug/l in June 2009) and MW (0.57 J in June 2009).
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Appendix Galong with a text description and photo documentation of the well closure and system
decommissioning procedures
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Figure4. Timeseries graphs of PCE concentrations in groundwater samples collected frorl BWV-8, MW-6 and PR3 (20 - 2018). NOTE: Only MW wassampled
annually for PCE datdarough November 2022 aftethe semiannual sampling program was terminated after the June 2017 event.
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Figure 6. Timeseries graphs ofmanganeseconcentrations in groundwater sample®NOTE: Only MW was sampled annually for manganese data through November 2021 after the

semiannual sampling program was terminated after the June 2017 event.
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3.3.5Notices of Offsite Migration

The property map indicates that there are no receptors downgradient of the SKfegn site for the

drinking water exposure pathwayPrgerty parcels downgradient of the &on siteare depicted onFigure?

(b). The City of Mason is the primary landowner on the east side of Mason Street, directly across from the
Conrail railway gully that is oriented parallel to the east boundary of the SKfegn propertyAccording to
Ingham County and City files, the City owns par@gi$9-10-05-252-001,-002, .003;004 and-013.

City property is primarily undeveloped and includes a landfill/dump that currently is used for yard waste and
composting. East of the City of Mason property is Sycamore Creek, which is the nearest significant water
body and is not used as a drinking wageurce South of the City of Mason property is the Americhem site,
which has extensive glacial and bedrock groundwater VOC impacts that by December 2005 had migrated
north onto the City of Mason properties (refer &ppendixEand additional informationn Section 3.3.4

above).

Neverthelessbased on the results of the offsite geoprobe investigation conductddanch2007,pursuant

to R 299.5522 and R 299.51017 for Part 240 as specified by MDEEILEJuly 9, 2007), Safetleen filed
Notices of Migration of Contamination with tMDEQEGLBNaste and Hazardous Materials Division
(WHMD) and all affected adjacent property owners, including Conrail and the 922 Mason Street property
(owned by the City of Mason).

3.3.6 Restrictive Covenant@ffsite Groundwater)

SafetyKleennegotiated with the City of Mason forRestrictive Covenant to restrict the useaffsite
groundwateron a portion of the City dump propertyefer toFigure7 (a)). The Restrictive Covenasta
requirement forEGLEpproval of this CMI Repora copy of the recorded document is providedhppendix
F

3.4 Corrective Measures for Sodaporimpacts

This section providedetailsof the corrective measures propes for soilvaporimpacts detectecat SWMU
4.

3.4.1Restrictive Covenant (SWMY)

Backgroundon Historical SoiVaporimpacts. As described in Sections 1.4.4 and 2.4.3 abBSaéetyKleen
implemented a soaporstudy at the request of MDERGLEo evaluate the Volatilization to Indoor Air
Pathway (VIAP) for PCE. Saporsampling locations were installéd the approximate center of the former
source area near SWMW(in the vicirnty of historical soil boringahich had the highest residual
concentrations of PCE prior toel2006 KMn®@injection program) and near a site buildirgted
approximately 100 feet away from the SWMlsource area (i.eadjacent to the Administration Building
near SafetyKleen onsite glacial aquifer monitoring well M8/ Only PCE was detected in saipordata
collected from sampling points installed in the SWAdlSource area and outside the southeast corner of the
site Administration/warehouse buildingefer to Appendix D).

The results froma single sample and duplicasample collectedn October 2017n the SWMU4 source area
sampling location were 8,300 ugfand 8,200 ug/m, respectively; no further sampling was conducted at
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this location PCE was detected concentrations of 1,100 ug/n200/190 ug/ni, 160/150 ug/ni and
680/650 ug/nt in four quarterly samples (plus duplicates) collected friva Administration/warehouse
buildingsampling locationn October 2017 and January, April and July 2018, respectively

SoilVaporCorrective Measures ObjectiveThe current most stringeISSL for PCE in soil vapsthe
Residential/NorresidentialSoil VapoScreening Level of 1,400 uginThe ResidentialNonresidentiaMSSL

soil vapor, soil, shallow groundwater, and groundwater is based on a former residential structure that is now
nonresidential use that has an unoccupied basemdrite 1,400 ug/mSoil Vapor Screening Levelsed to
assess whether detected vapor PCE concentrations pose a potential risk to iivcquoalay.

SoilVaporCorrective Measures ImplementationA copy of a onsiterestrictive covenant is includdn
AppendixFof this CMI Report to addresise VIAP pathway related 8CE impacts detected in soils within
100 feet of the SWMW source aredrefer toFigure 6. The source area boundary was defined by historical
soil data with PCE concentrations below the 74 ug/kg Part 201R¢sidential Volatilization to Indoor Air

Soil Screening Levéler MDECEGLE request in their August 15, 2018 letter, this Géflort includesa land

use restriction to ensure that no buildings are constructed within 100 feet oSiMMU4 formersource area
without an MDEQEGLEapproved evaluation of the VIAP performed, orMDEQEGLEapproved

presumptive mitigation system installed

Compliance with Corrective Measures ObjectiveCEsoil vaporconcentratiors were consistently below the
most stringent MSSL 4400 ug/n? as determined from dull year of quarterly soifaporsamples collected
outside the southeast corner of the Administration/warehouse building. ConsequiifQEGLEagreed
that soilvaporsampling near the warehouse could be terminatextause there is no concern associated
with the vapor intrusion pathway at the warehouse location

Implementation of dand-userestrictionon a portion of the property wikknsure that no buildings are
constructed within 100 feet of the SWMUformer source area without an MDHEEZLEapproved evaluation
of the VIAP performedr an MDEQEGLEapproved presumptive mitigation system install@dhe Restrictive
Covenant is required by EGLE for approval of this CMI repodpy of the recorded onsite Restrictive
Covenant to address the VIAP is includedppendix F

3.5 Corrective Measures Financial Assurance

As specified in the May 12, 2017 letter from MDEGLEand upon written notification from EGLEafety
Kleenwill providefinancial assurance that is sufficient to cofetiure maintenance andalosures of remaining
onsite monitoring well MW6 and offsite monitoring well MWL3 (summarized below):

1 Annual Maintenance costs: $500 (@ 10 years, total = $5,000)
1 Closure costs for MY and MW13:  $5,500
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Appendix A:
RFI Report (Safetileen, November 13, 2015) and
MDEQEGLEApproval Lettes (January 25, 2016)
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Appendix B:
Select MDE@EGLEApproval Lettersand
Associated Safet)Kleen Correspondence
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Appendix C:
November2016and 2022 Groundwater Monitoring
Reporsand June 2020 PFAS Report
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Appendix D:

2017 ¢ 2018 SoiVaporinvestigations
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AppendixE
Americhem Groundwater Data (June 2016)
and 2005 Plume Maps (Weast, May 2006)
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Appendix F:
SafetyKleen Deed Notice anRestrictive Covenants
to Address Onsite VIABNd Offsite Groundwater
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Appendix G:
November 2023 Groundwater Extraction System
Decommissioning and Well Closure Reports
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APPENDIX G: Nov 2Dec 1, 2023 Well Closures and System Decommissioning

As negotiated witlthe Michigan Department of Environment, Great Lakes, and EfEfgyE Xhirty-two (32)
of thirty-four (34) onsite and offsitenonitoring wellsowned by SafetKleen Systems, Inc. weapproved for
closure at the Safetileen facility located in Mason, Michig@efer to Table G1)2. Of the thirtytwo (32)
approved wells, a total of twentgine (29) wellare successfully abandoned, with the remainihgee (3)
wells (i.e., SVB/AS2, SVB/AS3, and OW2) presumed to have been destroyed or paved dwerause they
could not be locatedWell closureactivities wereperformed by Stock Drilling, Inc., located in Petersburg,
Michigan, and was completed between November 27 and November 30, 2@thoversight by LimnoTech
personnel

Monitoring wells were abandoned by grouting the well screen and casing according to the following standard
procedure. For offsite wells, a tremie pipe was lowered to the bottom of the well, sealing and plugging agent
(i.e., GROUWELL® DF manufactured bydifyng Bentoniteand consisting of onestep granular grouting

product) was pumped into the well from the bottom up until the grout reached the surface. For onsite wells,
the sealing and plugging agent was poured into the well (i.e., tremie pipe not useéidhe grout reached

the surface.

Following grouting, abovground well protectors, bollards/bumper posts, and flush mounted manhole
covers were removed and, where applicable, the well casing was cut below grade. Next, if needed, the well
was topped off with bentonite chips (i.EENVIROPLUG® MEDIWEhufactured by Wyoming Bentonitand
consisting opure Wyoming bentonite) to account for slight settling. Finally, the remaining area above the
abandoned well was covered with topsoil, asphalt (BJIKRETE® High Performance Blacktop Regair
concrete (i.e.QUIKRETE® F&sdtting Concrete M)xas appropriate. All abandonment logs are included in
this Appendix.

In addition to well closures and as approved by EGLE, the idled onsite combination glacial aquifer
groundwater extraction/Soil Vapor Extraction(SVE)/Air Sparge(AS) and treatment system was fully
decommissioned and disassembled by LimnoTech personnelderitiolition of the extraction/treatment
system occurring between November 27 and December 1, 2023. The onsite groundwateapdingat

system routed effluent groundwater from E@V(via pitless adaptor) to a twstage granular activated carbon
canister syem and then discharged treated water to the city sewer, with all above ground hardware housed
two metal shedsSafetyKleenbegain operating the SVE system in 1996, gpetated the combination

SVE/AS systefrom 1999/2000through 2003, and the groundwater extraction/treatment system was
operated from August 1992 through early June 204IBmetal from the groundwater sheds (e.g., siding) and
the system equipment (e.g., canisters and blower) were removed from site for disposal at a scrap metal
facility bya SafetyKleen employee. Other nonmetal debris was removed by LimnoTech personnel and was
disposed at licensed solid waste facility

8 As request by EGLE, onsite glacial aquifer wellé/anid offsite glacial aquifer well MMA8 were not closed.
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Table G1. Summary of 2023 Well Closures

Well Glacial or | Screen Well
Wellip | OroutVolume | . tingDate|  Notes Location Notes | Long DD | Lat_DD lﬁho::rp Chnlng SHCkup| o sckvock | 'Langth | Dissnatur | WoM. | (WeB | inetaltstion |‘Mnetallation |
e ofcosing) | ™ | wen | g | qo |Meeeeljlocstion| Osts | Ve
IMW!_ 3 11/29/2023 -84.453651 | 42.592319 3 262 glacial 10 i@ PVC_ lonsite | 3/31/1989 1989
EW1 35 11/29/2023 -84,453324 | 42.591697 EE] flush mount | glacial 25 4 WC  |onsite 1992 |extraction well
piezometer next 1o EW1 extraction
'well; used for 1996 extended SVE pilot
W1 05 11/29/2023 Approximate location | -84.453322 | 42.591695 28 8" flush moung glacial 2 2.00 WC  |onsite 1995 [test
constructed using vapor sampling
implants and tubing; used for 1996
SVE-1 R d tubing | 11/29/2023 | Same as AS-1 [Same a5 AS-1 .84,453397 | 42.591659 10 4" flush mounqglacial vadd 1 0.75 WC  |onsite 1995 ded SVE pilot test
|sve-2 Did not find  |Same as AS-2 -84.453419 | 42.591581 10 4" flush moung glacial 1 0.75 WC  |onsite 1995 SVE pilot test
using vapor sampling
implants and tubing; used for 1996
|SVE3 Did not find |Same as AS-3 -84.453146 | 42.591648 075 PVC  |onsite 1995 ] ed SVE pilot test
‘constructed using vapor sampling
implants and tubing used for 1996
Removed tubing | 11/29/2023 Unknown location -84.453444 | 42.591747 0.75 we 1995  |extended SVE pilot test
Removed tubing | 11/29/2023 | Same as SVE-1 [Same as SVE-1 -84.453397 | 42591659 1 C 1599 |air sparge well
Did not find |Same as SVE-2 -84.453419 | 42591581 1 we 199 sparge well
Did not find 35 SVE-3 -84.453146 | 42.591648 | 1 PV 1999 sparge well
4 11/28/2023 -84.452982 | 42591237 2 e 4/1/1989 1989
3 11/28/2023 -84.452964 | 42.591251 2 | mC | 431989 | 1989
a 11/29/2023 -84,453344 | 42.591827 2 we 4/4/1989 1989
4 11/28/2023 -84.454327 | 42.592140 2 VC 4/4/1989 1989
3 11/29/2023 -84.453845 | 42591143 2 we 4/5/1989 1989
NOT ABANDONED -84.453133 | 42591879 2 C 5/30/1990 1990
5 11/28/2023 -84.454012 | 42.592425 2 e 5/31/1990 1990
35 11/28/2023 -84.453995 | 42.592428 2 PVC _5/31/19%0 1950
6 11/29/2023 : -84.453616 | 42591541 2 e _6/1/19%0 1990
3 11/28/2023 84453233 | 42.592204 2 S 4/22/1992 1992
45 11/28/2023 -84.453736 | 42.591969 2 wC 4/22/1992 1992
3 11/28/2023 -84.452927 | 42591612 2 WC  |onsite 4/22/1992 1992
Did not find 84453198 | 42591676 glacial 2 WC  |onsite 42211992 1992
a 11/27/2023 -84.452534 | 42591650 glacial 2 PVC  |offsite 1/25/1995 1995 |just off Mason Road
3 11/27/2023 -84.452731 | 42502115 glacial 2 WC  |offsite 1/26/1995 1995 |just off Mason Road
just off Mason Road; unknown
MW10A 7 11/27/2023 -84.452701 | 42592061 50 258 glacial 5 2 VC  |offsite - installation date
Mw1l 7 11/27/2023 -84.453015 | 42.592771 45 250 glacial s 2 VC _ |offsite 6/2/2008 2008 |just off Mason Road
MwW12 A 11/27/2023 84452497 | 42591570 | 37 1317 glacial 5 | 2 | PVC _loffsite | 5/25/2008 2008 off Mason Road
Mw13 NOT ABANDONED -84.451713 | 42.592546 EL S FX ) glacial s 2 WC  |otsite 6/3/2008 2008 [landSll
MW14 8 11/27/2023 -84.451928 | 42.591962 51 325 glacial 5 2 PVC  |offsite 6/3/2008 2008 [landfill
MW28 6.3 11/28/2023 i -84.452041 | 42501258 50 flush mount_ |bedrock | S 2 55 |onsite | 3/28/1991 1991
Mw2C 3 11/28/2023 ! -84.452921 | 42.591268 61 flush mount_ | bedrock S 2 S5 |omite | 3/28/1991 1991
MWSB 5 11/29/2023 -84.453859 | 42.591171 55 flush mount | bedrock 5 2 $S  |onsite 3/25/1991 1991
MW78 5 11/28/2023 -84.454038 | 42.592421 56 flush mount _ | bedrock 3 2 SS__ |onsite 3/22/1991 191
Mwes | 6 _ 11/29/2023 . 84453614 | 42591550 | 45 [flushmount |bedrock | S | 2 WC  |onsite | 1/24/1995 195
MW 108 10 11/27/2023 -84.452712 | 42.59208% 63 2.75 bedrock 5 2 PVC  |offsite 5/27/2008 2008 |just off Mason Road
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3 *(' ¢ty & -v..{ =
MW-1 (11/29/23) Grouting MW-1 (11/29/23) MW-1 closed 11/29/23)
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SVE4 (1/29/23) SVE4 demolition (11/29/23) SVE4 closed (1/29/23)
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MW-2 (11/28/ 23)

Sk

MW:-2A Grouting (11/28/23) MW-2B demolition (11/28/23) MW-2Bgrouting (11/28/23)
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MW-2CDemolition (11/28/23) MW-2CGrouting(11/28/23)

A

ié’ SO 7 ::.47;‘7‘_"_\,..""“ }:M

MW-3 Demolition (11/29/23) MW-3 Grouted(11/29/23) MW-3 Closed11/29/23)
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MW-4 Demolition (11/28/23) MW-4 Closed11/28/23)

MW-5 & 5B(11/29/23) MW-5 Grouted (11/29/23) MW-5 Closed11/29/23)



