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LIST OF ABBREVIATIONS & ACRONYMS 
 
ARAR   Applicable or Relevant and Appropriate Requirement 
bgs  below ground surface 
CERCLA  Comprehensive Environmental Response, Compensation, and Liability Act 
CFR   Code of Federal Regulations 
COC  Contaminant of Concern 
CREU  Contingent Remedial Alternatives Evaluation Update (report) 
CSM  Conceptual Site Model 
DWC  Drinking Water Criteria (Michigan Part 201 Drinking Water Criteria) 
EGLE  Michigan Department of Environment, Great Lakes, and Energy 
EISB   Enhanced In-Situ Bioremediation 
EPA   United States Environmental Protection Agency 
ESD  Explanation of Significant Differences 
FYR  Five-Year Review 
FHR   Fish Hatchery Road in Van Buren County 
GPM  Gallons per Minute 
GRZ  Groundwater Restricted Use Zone 
GSI  Groundwater-Surface Water Interface 
ICs  Institutional Controls 
ICIAP  Institutional Control Implementation and Assurance Plan 
KCBC   Kalamazoo County Board of Commissioners 
KCHCS   Kalamazoo County Health and Community Services 
KLA Group K&L Avenue Landfill Potentially Responsible Party Group 
LFG  Landfill Gas 
LTS   Long-term Stewardship 
MCL  Maximum Contaminant Level 
MCLG   Maximum Contaminant Level Goal 
MDEQ   Michigan Department of Environmental Quality 
MNA  Monitored Natural Attenuation 
NCP   National Oil and Hazardous Substances Pollution Contingency Plan 
ND   Non-detect 
ng/L  Nanogram per Liter 
NPL   National Priorities List 
O&M   Operation and Maintenance 
OU   Operable Unit 
P&T   Pump and Treat 
PAH   Polycyclic Aromatic Hydrocarbon 
PCB   Polychlorinated biphenyl 
PFAS   Per-and Polyfluoralkyl Substances 
PFOA   Perfluorooctanoic acid 
PFOS   Perfluorooctanesulfonic acid 
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QAPP  Quality Assurance Project Plan 
RA  Remedial Action 
RAO  Remedial Action Objective 
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ROD  Record of Decision 
RPM  Remedial Project Manager 
SAP  Sampling and Analysis Plan 
Site  K&L Avenue Landfill Superfund Site 
SVOC  Semi-volatile Organic Compound 
TBA  Tert-butyl alcohol 
TBC  To be considered 
THF  Tetrahydrofuran 
μg/L   Micrograms per Liter 
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I. INTRODUCTION 
 
The purpose of a Five-Year Review (FYR) is to evaluate the implementation and performance of a 
remedy in order to determine if the remedy is and will continue to be protective of human health and 
the environment. The methods, findings, and conclusions of reviews are documented in FYR reports 
such as this one. In addition, FYR reports identify issues found during the review, if any, and document 
recommendations to address them. 
 
The United States Environmental Protection Agency (EPA) is preparing this FYR pursuant to the 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) Section 121, 
consistent with the National Oil and Hazardous Substances Pollution Contingency Plan (NCP) (40 CFR 
Section 300.430(f)(4)(ii)), and in accordance with EPA policy.  
 
This is the fourth FYR for the K&L Avenue Landfill Superfund Site (a.k.a. West K&L Superfund Site) 
(Site). The triggering action for this statutory review is the completion date of the previous FYR, dated 
April 3, 2020. This FYR has been prepared due to the fact that hazardous substances, pollutants, or 
contaminants remain at the Site above levels that allow for unlimited use and unrestricted exposure 
(UU/UE).  
 
The Site consists of one operable unit (OU1), which will be addressed in this FYR. OU1 addresses the 
landfill and contaminated groundwater. 
 
Alyssa Graveline and Anthony McGlown, EPA Remedial Project Managers (RPMs) led the K&L Avenue 
Landfill Superfund Site FYR. Participants included Walelign Wagaw, Senior Project Manager and Nate 
Zielinski, Geologist of the Michigan Department of Environment, Great Lakes, and Energy (EGLE). The 
Potentially Responsible Parties (PRPs) (herein referred to as the “KLA Group1”) were notified of the 
initiation of the five-year review. The review began on April 8, 2024. 
 
Site Background  
 
Physical Characteristics: 
 
The K&L Avenue Landfill Superfund Site is located in Kalamazoo County and Van Buren County, 
Michigan, approximately three miles west of the City of Kalamazoo. The former landfill portion of the 
Site, located in Oshtemo Township, Kalamazoo County, is approximately 87 acres and is bordered to 
the south by West KL Avenue (See Appendix B, Figure B1). 
 
 
 

 
1 The KLA Group consists of Pharmacia & Upjohn Company (formerly known as The Upjohn Company), Kalamazoo County, 
Charter Township of Oshtemo, and the City of Kalamazoo. 
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Land and Resource Use: 
 
The area surrounding the Site includes a mixture of farms, rural, residential, and undeveloped 
property. The closest residents to the landfill are immediately to the southeast and southwest of the 
landfill. Bonnie Castle Lake is located adjacent to the northeast corner of the landfill and Dustin Lake is 
located one mile west of the Site. Springwood Lake (also called Mud Lake) is located within two miles 
of the Site. The landfill sits above shallow and deep groundwater aquifers, separated by a thick layer of 
clay-rich glacial till. Both aquifers supply drinking water for Kalamazoo County. The shallow aquifer 
flows westerly and northwesterly toward Dustin Lake and Springwood Lake, respectively. 
 
The landfill property is zoned industrial and since the landfill has been capped, a restrictive covenant 
on the landfill property prohibits residential, commercial and industrial uses and other uses 
incompatible with the remedy. Bonnie Castle Lake, Dustin Lake and Springwood Lakes are used for 
recreational purposes such as fishing, boating, and swimming. Marsh habitat is present around Bonnie 
Castle Lake, Dustin Lake, and several small intermittent ponds surrounding the landfill. 
 
History of Contamination: 
 
The Site operated as a small, 20-acre private dump from about 1955 until 1960 when Oshtemo 
Township acquired the initial parcel of property for use as a sanitary landfill. Throughout the 1960s, the 
Township operated the landfill as a municipal landfill. In 1968, Kalamazoo County entered into an 
agreement with Oshtemo Township to use the municipal landfill as a county-wide landfill. Kalamazoo 
County acquired additional acreage adjacent to the landfill to create the present 87-acre landfill site. 
From approximately 1968 to 1974, the landfill accepted industrial, commercial and municipal waste. 
An estimated 5 million cubic yards of refuse, including some bulk liquids and drummed chemical 
wastes were disposed of in the landfill. The landfill was in operation until 1979 when the State of 
Michigan ordered the landfill to close due to the detection of volatile organic compounds (VOCs) in the 
residential drinking water supply wells downgradient of the Site. 
 
The State of Michigan also ordered Kalamazoo County to provide an alternate water source to affected 
residents and to install an impermeable cover over the landfill. In response, Kalamazoo County 
installed a new water main and provided municipal water service connections to 36 homes along West 
KL Avenue and South 4th Street by 1980. Kalamazoo County also replaced eleven private residential 
wells with new wells.  The new wells were installed into the deeper uncontaminated aquifer. In 1980, 
the landfill was capped by Kalamazoo County with a two-foot-thick layer of soil and clay.  
 
The Site was added to the National Priorities List (NPL) on September 8, 1983.  
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FIVE-YEAR REVIEW SUMMARY FORM 
 

 
 
II. RESPONSE ACTION SUMMARY 
 

Basis for Taking Action 
 
From 1986-1988, the EPA conducted a fund-lead remedial investigation/feasibility study (RI/FS) to 
investigate the nature and extent of contamination at the landfill and in the groundwater and to 
evaluate potential remedial options. The RI/FS found that the groundwater contained VOCs and semi-
volatile organic compounds (SVOCs) (EPA, 1989). Hazardous substances or pollutants and 
contaminants that have been released from the landfill are the contaminants of concern (COCs) at this 
Site (at the time the initial RI was completed in 1988) and include: 
 
Soil: Polychlorinated biphenyls (PCBs), acetone, benzoic acid, bis(2-ethylhexyl) phthalate, butyl benzyl 
phthalate, dibenzofuran, 1,4-dichlorobenzene, diethylphthalate, ethylbenzene, 2-hexatone, 4-
methylphenol, polycyclic aromatic hydrocarbons (PAHs), pentachlorophenol, toluene, and xylene. 
 

SITE IDENTIFICATION 

Site Name: K&L Avenue Landfill Superfund Site 

EPA ID: MID980506463 

Region: 5 State: MI City/County: Kalamazoo/Kalamazoo County 

SITE STATUS 

NPL Status: Final 

Multiple OUs? No Has the site achieved construction completion? Yes 

REVIEW STATUS 

Lead agency: EPA 

Author name (Federal or State Project Manager): Alyssa Graveline and Anthony McGlown 

Author affiliation: EPA Region 5 

Review period: 7/8/2024 - 12/4/2024 

Date of site inspection: 10/8/2024 

Type of review: Statutory 

Review number: 4 

Triggering action date: 4/3/2020 

Due date (five years after triggering action date): 4/3/2025 
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Groundwater: acetone, barium, benzene, benzoic acid, 2-butanone, cadmium, chromium, 
chloroethane, 1,1-dichloroethane, 1,2-dichloroethane, trans-1,2-dichloroethylene, ethylbenzene, 2-
hexatone, iron, lead, 4-methyl-2-pentanone, nickel, 4-methylphenol, phenol, toluene, vinyl chloride, 
xylene, manganese, and zinc. 
 
Sediment: PAHs, di-n-butyl phthalate, methylene chloride and 4-methylphenol. 
 
Air: acetone, benzene, bromomethane, 2-butanone, carbon disulfide, carbon tetrachloride, 
chloroform, 1,1-dichloroethane, trans-1,2-dichloroethylene, ethylbenzene, methylene chloride, 
tetrachloroethylene, toluene, 1,1,1-trichlorethane, trichloroethylene, vinyl acetate and xylene. 
 
After the initial RI, the EPA identified further COCs in groundwater, including: tetrahydrofuran (THF), 
tert-butyl alcohol (TBA), cis-1,2-dichloroethylene and 1,4-dioxane. 
 
Contaminant Exposures: 
 
The RI also found that a groundwater plume (area of contaminated groundwater) emanated from the 
landfill and extended to the west and northwest approximately 1/3 mile downgradient of the Site. A 
baseline human health risk assessment was performed in 1989 to evaluate health risks posed by 
exposure to landfill related contaminants. Actual or potential human exposure to contaminants posed 
by drinking the groundwater is the primary contributor to human health risks due to concentrations 
that exceed the EPA’s risk management criteria (i.e., excess lifetime carcinogenic risk exceeds the risk 
range of 10-4 to 10-6 and/or non-carcinogenic hazards exceed a hazard index quotient of 1) under 
reasonable exposure scenarios. At the time the risk assessment was performed, potential carcinogenic 
risks were high for exposures to benzene, vinyl chloride and dichloroethane in the Site groundwater, as 
these compounds exceeded Safe Drinking Water Act maximum contaminant levels (MCLs), maximum 
contaminant level goals (MCLGs) above zero, or other protective levels. Lead, cadmium and zinc 
concentrations found during the RI were high, resulting in a hazard index greater than 1 for Site 
groundwater. Risks associated with all other exposure pathways (inhalation of volatiles from landfill in 
outdoor air, direct contact with uncapped landfill surface soils and direct contact with sediments in 
Bonnie Castle and Dustin Lakes) did not exceed the EPA’s risk management criteria. 
 
The RI found no unacceptable risks to actual or potential ecological receptors due to exposure to 
uncapped landfill surface soil or to sediments of Bonnie Castle and Dustin Lakes. 
 

Response Actions 
 
The EPA issued a Record of Decision (ROD) for the Site on September 28, 1990, two ROD Amendments 
for the Site on February 27, 2003 and September 12, 2005, followed by an Explanation of Significant 
Differences (ESD) on June 23, 2014 and a second ESD on August 25, 2021. The remedial action 
objectives (RAOs) for the Site developed in the initial ROD were to:  
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1) reduce and control potential risks to human health posed by exposure to contaminated 
groundwater and landfill waste; and  
 
2) to restore contaminated groundwater to State cleanup standards or Federal drinking water 
standards, whichever is more stringent. 

 
First Record of Decision (ROD): 
 
The remedy components of the 1990 ROD include: 
 

• Installation of a perimeter fence to protect the integrity of the landfill cap and restrict public 
access to the Site; 
 

• Construction of a multi-layer hazardous waste landfill cap to prevent exposure to the landfill 
waste and to reduce the amount of contamination reaching the groundwater; 

 
•  Installation of a passive landfill gas venting system; 

 
• Pump and treat for contaminated groundwater until Michigan Act 307-Type B groundwater 

cleanup standards or federal drinking water MCLs and MCLGs above zero, are met (this 
requirement was superseded by the 2005 ROD Amendment); 

 
• Continued long-term groundwater monitoring; 

 
• Proper abandonment of residential drinking water wells that were replaced by Kalamazoo 

County in the 1980s; and 
 

• Implementation of deed restrictions to prohibit future development of the landfill and prohibit 
potable use of groundwater wells at the landfill and at homes within the area bounded by the 
landfill to the east, 4th Street to the west, to the north by Almena Avenue, and to the south by 
West KL Avenue. See Appendix B, Figure B2 for location of the area subject to deed restrictions 
under the 1990 ROD. Additional deed restrictions were also required to restrict the shallow 
aquifer from being used as a drinking water source. 
 

First ROD Amendment: 
 
In October 1998, sampling by the Kalamazoo County detected groundwater contamination in several 
residential drinking water wells in the Springwood Hills subdivision located approximately one-mile 
downgradient of the landfill. In response, the State temporarily provided several homes in the 
subdivision with bottled water. The KLA Group also voluntarily agreed to pay to extend the City’s water 
mains and provide municipal water service connections to all homes within the subdivision. The KLA 
Group began sampling additional residential wells along West KL Avenue and along 2nd Street on a 
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routine basis, resulting in a number of additional contaminated residential wells being connected to 
city water. The KLA Group also performed a limited groundwater investigation in this area to 
determine the extent of this previously unknown contamination. Due to the findings of groundwater 
contamination in the Springwood Hills subdivision and in subsequent samples collected along West KL 
Avenue and 2nd Street, the EPA amended the 1990 ROD in 2003. 
 
On February 27, 2003, the EPA issued the first amendment to the 1990 ROD. The 2003 ROD 
Amendment modified the remedy by requiring: 
 

• Supplying municipal water to all homes within the newly created “2003 Municipal Water Supply 
Area” (See Appendix B3) and abandoning private drinking water wells at each property (unless 
used for non-potable uses) supplied with city water to prevent exposure to contaminated 
groundwater; 
 

• Implementation of institutional controls (ICs) such as a county ordinance to prohibit installation 
of new drinking water wells within the 2003 Municipal Water Supply Area;  
 

• Replacement of the Michigan Act 307 Type B groundwater cleanup standards in the 1990 ROD 
with the residential groundwater cleanup standards established under Part 201 of the Natural 
Resources and Environmental Protection Act, 1994 PA 451, as amended; and 
 

• Established TBA and THF as Site COCs. 

Second ROD Amendment: 
 
In early 2004, 1,4-dioxane was detected in both monitoring and residential wells above drinking water 
criteria. The detection of this compound at the downgradient edge of the area established in the 2003 
ROD Amendment necessitated an expansion of the 2003 Municipal Water Supply Area. In addition, 
based on the results of pre-design studies conducted from 1992 to 2002, the KLA Group submitted a 
Focused Feasibility Study proposing Monitoring Natural Attenuation (MNA) as an amended 
groundwater remedy. The proposed amended remedy would rely upon a landfill cap for source control 
and natural attenuation of the groundwater plume in lieu of active pump and treat. 
 
The EPA issued a Second Amendment to the ROD on September 12, 2005. Michigan Department of 
Environmental Quality (MDEQ, renamed to EGLE in 2019) did not agree with the selection of MNA as 
the groundwater remedy, and therefore did not concur with the 2005 ROD Amendment. The 2005 ROD 
Amendment modified the remedy by requiring: 
 

• The landfill cap design was modified to require a geosynthetic clay layer/flexible membrane 
liner, and the 12-inch drainage layer with a geocomposite drainage layer. Gas venting and 
perimeter monitoring was incorporated into the cap design. The amended cap design also 
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reduced the two-foot thick layer of clean fill to eighteen inches, and slightly reduced the landfill 
slope requirements; 
 

• Required the supply of municipal water to all private well users within an expanded area called 
the “2005 expanded Municipal Water Supply Area” (See Appendix B, Figure B4). This also 
included the abandonment of private drinking water wells at each property supplied with city 
water unless used for non-potable uses; 
 

• Required implementation of a county groundwater ordinance on private drinking water wells 
within the 2005 Municipal Water Supply Area. The county ordinance prohibits the installation 
of new drinking water wells but allows existing water wells to be retained if they are used solely 
for irrigation or other non-potable uses and if approved by Kalamazoo County and the MDEQ 
(now EGLE). Additionally, the groundwater ordinance includes a 1,000 foot buffer zone around 
the contaminated groundwater plume ensuring a safe drinking water supply while the final 
remedy is implemented; 
 

• Replaced the active pump and treat groundwater remedy, selected by the 1990 ROD, with MNA 
as the remedy for groundwater downgradient of the landfill and provided for implementation 
of contingency cleanup technologies (e.g., sulfate addition, ozone injection, or localized 
groundwater extraction with above ground treatment) if MNA proved ineffective in 
remediating the groundwater plume within a reasonable timeframe. The 2005 ROD 
Amendment also required a complete evaluation of the effectiveness of the source control and 
an evaluation of the effectiveness of MNA every five years after initiation of construction of the 
landfill cap; and 
 

• Established groundwater cleanup levels for 1,4-dioxane (85 micrograms per liter or μg/L) and 
cis-1,2-dichloroethylene (70 μg/L) based on MI Part 201 Generic Residential Cleanup standards. 

2014 Explanation of Significant Differences: 
On June 23, 2014, the EPA issued an ESD allowing potable groundwater use for nineteen existing 
residential wells in Chadds Ford Way2 and within the entire Municipal Water Supply Area (see 
Appendix B, Figure B5), provided that the following criteria are met: 
 

1. The property extracts groundwater only from an uncontaminated aquifer; 
 

2. Such extraction well, groundwater extraction and related activities do not threaten or adversely 
impact the movement of contaminants from the contaminated aquifer; and 
 

 
2 Since issuance of the 2014 ESD, the KLA Group has continued to sample Chadds Ford Way residential wells annually. As of 
Spring 2024, no site-related contaminants have been detected in any of the Chadds Ford Way residential wells. 
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3. Any groundwater extraction and potable use of any groundwater from the contaminated 
aquifer is prohibited in accordance with the ROD Amendment, unless an exemption for 
irrigation and/or non-potable use is granted by the MDEQ (now EGLE) and Kalamazoo County. 

 
2021 Explanation of Significant Differences: 
In 2017, MDEQ (now EGLE) promulgated a final rule, lowering the Drinking Water Criterion (DWC) for 
1,4-dioxane from 85 μg/L to 7.2 µg/L. The adoption of the lowered 1,4-dioxane cleanup level resulted 
in a larger footprint of the 1,4-dioxane plume that is above cleanup standards. In particular, 
concentrations of 1,4-dioxane above 7.2 µg/L extended into a portion of Van Buren County. Due to the 
revised DWC for 1,4-dioxane, and the increased plume footprint, the EPA issued a second ESD for the 
Site on August 25, 2021. The 2021 ESD: 
 

• Selects 7.2 μg/L EGLE Part 201 DWC for 1,4-dioxane as the Site’s 1,4-dioxane groundwater 
cleanup standard, noting that this concentration falls approximately at the midpoint within the 
EPA’s acceptable risk range of 0.35 μg/L (equating to a risk of 10-6) and 35 μg/L (equating to a 
risk of 10-4). 
 

• Provides alternate water supplies to properties within the proposed Van Buren County 
groundwater restricted zone. Alternate water supplies may include installing a “properly 
located” replacement supply well, extending the Kalamazoo County municipal water supply, or 
another method approved by EPA in consultation with EGLE; 
 

• Prohibits the installation of drinking water wells at certain depths within areas of contaminated 
groundwater above drinking water criteria, but allows potable groundwater use within the 
proposed Van Buren County groundwater restricted zone, provided data and other records 
indicate that: 

 
o Groundwater in the proposed area is extracted only from an uncontaminated aquifer; 

 
o The extraction well, groundwater extraction and related activities will not cause the 

movement of contaminants from a contaminated aquifer; and 
 

o Any groundwater extraction and potable use of any groundwater from a contaminated 
aquifer is prohibited in accordance with the ROD as amended. 

The established groundwater cleanup levels for the Site as of the 2021 ESD are as follows: 
 

Table 1: Groundwater Cleanup Levels 

Chemical Cleanup Standard  
(μg/L) 

Acetone 730 
Barium 2,000 
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Benzene 5.0 
2-Butanone 13,000 
Cadmium 5.0 
Chromium (total) 100 
1,1-Dichloroethane 880 
1,2-Dichloroethane 5.0 
Cis-1,2-dichloroethylene 70 
1,4-dioxane 7.2 
Trans-1,2-dichloroethylene 100 
Ethylbenzene 74 
Iron 2,000 
Lead 4.0 
4-Methyl-2-pentanone 1,800 
Nickel 100 
Phenol 4,400 
Tetrahydrofuran 95 
1-butyl alcohol 3,900 
Trichloroethylene 5.0 
Toluene 790 
Vinyl chloride 2.0 
Xylenes 280 

 
Hydrogeologic Assessment – 22nd Street, Fish Hatchery Road and Sunset Drive, Van Buren County: 
 
To support the 2021 ESD, the KLA Group submitted a Technical Memorandum: Hydrogeologic 
Assessment – 22nd Street, Fish Hatchery Road and Sunset Drive Area, Van Buren County on April 9, 2020 
and a revised technical memorandum based on EPA and EGLE comments on July 31, 2020 (Golder, 
2020f). This technical memorandum summarized hydrogeologic investigation activities conducted over 
the prior 10 years, including profile borings and new monitoring wells, to delineate the spatial 
distribution of 1,4-dioxane between 22nd Street and Fish Hatchery Road. The Technical Memorandum 
concluded that 1,4-dioxane contamination in the area is confined to an approximately 50-foot-thick 
sand layer between 675 and 725 feet above mean seal level, and that the hydrogeologic conditions are 
suitable for installation of replacement drinking water wells either below or above the zone of 
contamination. 
 

Status of Remedy Implementation 
 
A list of remedy implementation activities since the 2020 FYR is in Appendix F. Activities are also 
discussed in detail in the KLA Group’s Annual Progress Reports, listed in Appendix A. 
 
In 2006, the KLA Group capped the landfill with a multi-layer, hazardous waste impermeable cover and 
installed a passive landfill gas collection system, perimeter fence, stormwater management, access 
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roads and signage. In 2008, the passive gas venting system was converted to an active landfill gas 
management (extraction) system with an enclosed flare, to control methane gas migration and remove 
VOC mass from the landfill.  
 
The groundwater MNA remedy has been implemented since 2007. The following discussion provides a 
brief summary of the groundwater remedy implementation status during this FYR period. These topics 
are discussed in more detail in the institutional control and data review sections below. 
 
In November 2020, the KLA Group completed and submitted the third MNA evaluation report 
(following MNA evaluations in 2010 and 2015). As with the two previous reports submitted in 2010 and 
2015, EPA’s review of the evaluation found that MNA is not working for 1,4-dioxane based on empirical 
evidence that the leading edge of the 1,4-dioxane plume is continuing to expand, and that cleanup 
goals for 1,4-dioxane are not likely to be achieved in a reasonable timeframe. 
 
Based on EPA’s 2020 FYR finding that MNA was not working, the KLA Group submitted a new 
Contingent Remedial Alternatives Evaluation Update Report (CREU Report) in December 2020 (Golder, 
2020g). The KLA Group’s CREU Report evaluated two contingent remedial alternatives: enhanced in 
situ bioremediation and localized groundwater extraction with above ground treatment. The modeling 
results presented with the CREU Report indicate that an active remediation system that intercepts the 
downgradient portion of the plume, such as a linear transect of groundwater extraction wells, may be 
effective at preventing further 1,4-dioxane plume expansion into Van Buren County (Appendix B, 
Figure 11 and Figure 12). 
 
Additionally, the KLA Group conducted a hydrogeologic investigation in August 2023 to assess 
groundwater quality in the area west and downgradient of Fish Hatchery Road near Campbell Creek. 
The investigation, which consisted of borehole drilling and vertical aquifer sampling for 1,4-dioxane 
followed by installation of a new monitoring well, determined that the leading edge of the 1,4-dioxane 
plume remains upgradient of Campbell Creek, in the vicinity of Fish Hatchery Road. 
 
The current Kalamazoo County Groundwater Restricted Zone (GRZ) went into effect in March 2016. A 
GRZ for Van Buren County went into effect in February 2025. Efforts by the KLA Group to expand the 
Kalamazoo County GRZ in accordance with the 2021 ESD are ongoing, but the expanded GRZ is 
expected to be in place by mid-2025. 
 
Within the current Kalamazoo County GRZ, water supply replacements and well abandonment efforts 
are nearly complete, and the KLA Group provides bottled water to one resident who continues to 
decline municipal water. The KLA Group continues to work with Kalamazoo County to plug and 
abandon that homeowner’s water supply well and five other non-potable wells located within the 
current GRZ. One additional residential property has been proposed for removal from the GRZ as 
explained further below. 
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Within the proposed expanded Kalamazoo County GRZ, 88 properties have been hooked up to 
municipal water and 48 of these properties have had their wells properly plugged and abandoned, with 
the rest continuing to use wells for non-potable purposes (e.g., irrigation). Seventeen residential wells 
remain on properties where owners have declined connection to municipal water. Of these wells, 15 
have been sampled for 1,4-dioxane and the KLA Group is supplying bottled drinking water to only one 
residence that has sampling results that exceeded the Part 201 DWC of 7.2 μg/L. Three additional 
residential wells and two irrigation wells within the proposed expanded GRZ have been proposed for 
exemption, as explained in the ICs section below. 
 
In Van Buren County, the KLA Group voluntarily installed replacement wells at 16 homes prior to 
implementation of the Van Buren County GRZ, of which only one well had 1,4-dioxane above 7.2 μg/L 
prior to being replaced (9.2 μg/L in 2016 and replaced the same year). The majority of these wells were 
replaced at the homeowner’s request even though their well water was non-detect or well below 7.2 
μg/L 1,4-dioxane.  
 

Institutional Controls  
ICs are non-engineered instruments, such as administrative and legal controls, that help to minimize 
the potential for exposure to contamination and that protect the integrity of the remedy. ICs are 
required to assure long-term protectiveness for any areas which do not allow for UU/UE. ICs are also 
required to maintain the integrity of the remedy. 
 
Table 3: Summary of Planned and/or Implemented ICs 

Media, engineered 
controls, and areas 
that do not support 

UU/UE based on 
current conditions 

ICs 
Needed 

ICs Called 
for in the 
Decision 

Documents 

Impacted 
Parcel(s) 

IC 
Objective 

Title of IC Instrument 
Implemented and 
Date (or planned) 

Site Soil - 
 
K&L Avenue Landfill 
Property -  
Constructed landfill 
cap 

Yes Yes 

Parcels 
identified in 
Appendix B, 
Figure B2 

Protect integrity of 
landfill cap and prevent 
exposure to the 
underlying landfill 
waste. Prohibit 
residential, commercial 
or industrial uses. 

Restrictive 
Covenant, 
recorded at vol 
15325 (liber 1720 
page 1118) at 
Kalamazoo County 
recorder’s office on 
April 19, 1994. 

Site Soil - 
 
K&L Avenue Landfill 
Property -  
Areas of soil treated 
to industrial cleanup 
standards 
 

Yes Yes 

Parcels 
identified in 
Appendix B, 
Figure B2 

Prevent exposure to 
on-site contamination 
by limiting land use 
within the landfill 
property area and 
specifically prohibiting 
residential, 
commercial, and 
industrial uses. 

Restrictive 
Covenant, 
recorded at vol 
15325 (liber 1720 
page 1118) at 
Kalamazoo County 
recorder’s office on 
April 19, 1994. 
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On-Site Groundwater 
- 
K&L Avenue Landfill 
Property 

Yes Yes 

Parcels 
identified in 
Appendix B, 
Figure B2 
 

Prohibit groundwater 
use until cleanup 
standards are 
achieved. 

Restrictive 
Covenant, 
recorded at vol 
15325 (liber 1720 
page 1118) at 
Kalamazoo County 
recorder’s office on 
April 19, 1994. 

Off-Site Groundwater 
– Kalamazoo County 

Yes Yes 

Groundwater 
Restricted 
Zone (GRZ) 
shown in 
Appendix B, 
Figure B5 

Prohibit drinking water 
well installation within 
the GRZ (areas of 
contaminated 
groundwater and 
1,000-foot buffer 
zone). Prohibit 
groundwater use until 
cleanup standards are 
achieved. 

Kalamazoo County 
Groundwater 
Ordinance 
approved January 
19, 2016; effective 
under Sanitary 
Code on March 9, 
2016 

Off-Site Groundwater 
– Kalamazoo County 
 

Yes Yes 

Planned 
Expanded GRZ 
shown in 
Appendix B, 
Figure B5 

Prohibit drinking water 
well installation within 
the GRZ (areas of 
contaminated 
groundwater and 
1,000-foot buffer 
zone). Prohibit 
groundwater use until 
cleanup standards are 
achieved. 

(Planned 2025) 
Amend GRZ to 
include additional 
impacted 
properties above 
7.2 μg/L 1,4-
dioxane and within 
1,000-foot buffer 
zone. 

Off-Site Groundwater 
– Van Buren County 

Yes Yes 
GRZ shown in 
Appendix B, 
Figure B5 

Prohibit installation 
and use of drinking 
water wells at certain 
depths within the GRZ 
(areas of contaminated 
groundwater and 
1,000-foot buffer 
zone). 

Amendment to Van 
Buren Cass District 
Health Department 
Environmental 
Health Code to 
establish a GRZ 
effective February 
28, 2025. 

 
Status of Access Restrictions and ICs: 
 
The land use ICs appear to be adequate to prevent unacceptable exposure and risk associated with the 
landfill. The current and planned groundwater ICs appear to be adequate to prohibit potable 
groundwater use within the current GRZ, until Site groundwater cleanup standards are achieved.  An 
update on the Kalamazoo County GRZ and Van Buren County GRZ is provided below. 
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Kalamazoo County Groundwater Restricted Zone Update: 
 
In September 2020, the KLA Group submitted an initial proposed expansion of the Kalamazoo County 
GRZ boundary due to exceedances of the revised 1,4-dioxane DWC for groundwater. Additional 
revisions to the proposed GRZ have been submitted from 2021-2024. The additional revisions are 
discussed further below and include: (1) a conditional exemption for two irrigation wells at the 
Ridgeview Golf Course; (2) an exemption for three existing wells on Van Kal Street; (3) removal of three 
properties located on West KL Avenue, west of 4th Street, from the existing GRZ; and (4) extension of 
the proposed GRZ boundary for three parcels located along West J Avenue. The most recent revision to 
the proposed Kalamazoo County GRZ was approved by the EPA and EGLE on October 4, 2024. The KLA 
Group submitted the most recent supplemental application to extend the GRZ along West J Avenue to 
Kalamazoo County on November 5, 2024, and review by the County is ongoing. If approved, the 
expanded GRZ for Kalamazoo County is anticipated to be in place by the spring of 2025. 
 
Van Buren County Groundwater Restricted Zone Update: 
 
The KLA Group submitted an initial draft water well restriction ordinance to address ICs in Van Buren 
County to the EPA and EGLE in December 2021. Various revisions to the proposed ordinance were 
made from 2022-2024 based on comments from the EPA, EGLE and the Van Buren Cass District Health 
Department. The ordinance went into effect on February 28, 2025. 
 
Current Compliance: 
 
Even though all required ICs have not been implemented, there are currently no known land or 
groundwater uses at the Site which would be considered inconsistent with the IC objectives identified 
in the Site decision documents.  
 
Kalamazoo County – Well Abandonment/Municipal Water Connections within current GRZ: 
 
Two homeowners within the current Kalamazoo County GRZ have private groundwater supply wells 
connected to their homes and continue to decline the KLA Group’s offer of free connections to the 
municipal water supply. One homeowner uses bottled water for drinking water (supplied by the KLA 
Group). The KLA Group continues to work with Kalamazoo County to have the well plugged and 
abandoned and to connect the home to municipal water. The other homeowner continues to use their 
well for drinking water; however, their well has shown no evidence of Site impacts (no contaminant 
detections historically) and has been proposed for removal from the amended GRZ with the EPA and 
EGLE approval. As part of the proposal to remove this well from the amended GRZ, an older well on the 
property was abandoned in 2024 and the remaining potable well will be required to be sampled 
annually. 
 
Five private wells located within the current Kalamazoo County GRZ and not connected to homes have 
been retained by their owners for irrigation or other non-potable use. These well owners have sought 
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exemptions for agricultural or irrigation purposes and all requests have been denied by EGLE and the 
County except for two along West KL Avenue. The KLA Group continues to work with Kalamazoo 
County to have the non-exempted wells plugged and abandoned. See Appendix B, Figure B9 for 
municipal connection status within the Kalamazoo County GRZ as of December 2023. 
 
Kalamazoo County – Well Abandonment/Municipal Water Connections outside of current GRZ: 
 
In anticipation of the expansion of the current GRZ, the KLA Group has proactively provided free 
municipal water connections to Kalamazoo County residents within the planned GRZ expansion area 
since 2016, and voluntarily extended municipal water mains in 2016 and 2023. Eighty-eight properties 
within the proposed expanded GRZ have been hooked up to municipal water. Of the 88 properties, 48 
have had their wells properly plugged and abandoned. Forty-two wells within the proposed expanded 
GRZ continue to be used for non-potable purposes (e.g., irrigation).  
 
Seventeen residential wells remain within the proposed expanded Kalamazoo County GRZ on 
properties where owners have declined connection to municipal water. Of these wells, 15 have been 
sampled for 1,4-dioxane and only one has had a detection exceeding the Part 201 DWC of 7.2 μg/L (see 
Hydrogeologic Assessment - West J Avenue). The KLA Group is supplying this residence with bottled 
drinking water until the property is connected to municipal water. Three additional residential wells 
within the expanded GRZ have been proposed for exemption (see Hydrogeologic Assessment - Van Kal 
Street Area). Two irrigation wells currently remain on the Ridgeview Golf Course and an exemption for 
these wells has been proposed as part of the expanded GRZ (see Hydrogeologic Assessment and 
Focused Risk Evaluation – Ridgeview Golf Course). See Appendix B, Figure B9 for municipal connection 
status within the planned expanded Kalamazoo County GRZ as of December 2023. 
 
Hydrogeologic Assessment – Van Kal Street Area: 
 
A technical memorandum entitled Hydrogeologic Assessment – Van Kal Street Area was submitted to 
the EPA on August 21, 2023 to document the rationale for a proposed exemption to the expanded 
Kalamazoo County GRZ for four properties located within the expanded GRZ along Van Kal Street, 
north of West J Avenue, where municipal water is not available (see Appendix B, Figure B5). Three of 
the properties have existing residential wells and one property is vacant/undeveloped. The technical 
memorandum concluded that 1,4-dioxane impacts are vertically confined and that the existing 
residential wells along Van Kal Street are screened above or below the zone of 1,4-dioxane 
contamination. These wells will be subject to continued annual monitoring. The EPA, in consultation 
with EGLE, approved a revision to the proposed expanded GRZ incorporating the proposed Val Kal 
Street exemptions on October 19, 2023. 
 
Hydrogeologic Assessment and Focused Risk Evaluation – Ridgeview Golf Course: 
 
The KLA Group completed a technical memorandum entitled Hydrogeological Assessment – Ridgeview 
Golf Course on April 17, 2023. The technical memorandum documented the drilling of an exploratory 
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aquifer profile boring in February-March 2023 that was unable to confirm the viability of installing a 
deeper replacement irrigation well at the Ridgeview Golf Course. The KLA Group subsequently 
completed a focused risk evaluation that calculated site-specific risk-based human health screening 
levels and estimated risk associated with potential golf course worker exposure to 1,4-dioxane in 
groundwater through non-potable use (e.g. irrigation, cart washing, etc.). The updated risk assessment 
showed no unacceptable risk for the golf course worker exposure scenario based on maximum 
concentrations detected in the irrigation wells. The memorandum was approved by EGLE on May 15, 
2023 and by the EPA on June 27, 2023. The agencies approved subsequent Kalamazoo County GRZ 
boundary map revisions in 2023 and 2024 exempting the golf course irrigation wells. 
 
Hydrogeologic Assessment - West J Avenue: 
 
Spring 2024 sampling of one residential well located on West J Avenue that had previously denied 
access reported concentrations of 1,4-dioxane above the Part 201 DWC. The KLA Group is supplying 
this residence with bottled drinking water until the property is connected to municipal water. The well 
is located within and near the northern edge of the proposed expansion of the Kalamazoo County GRZ 
previously submitted to Kalamazoo County in March 2024. To determine the need for GRZ boundary 
revisions in this area, the KLA Group conducted an investigation consisting of two vertical aquifer 
profile borings and installation of a new permanent monitoring well in October-November 2024. 
Following EPA and EGLE approval, the KLA Group submitted a supplemental application on November 
5, 2024, extending the northern GRZ boundary in the vicinity of the sampled well. 
 
Van Buren County – Replacement Wells: 
 
Van Buren County residents use their private water supply wells for drinking water as municipal water 
is not currently available. The KLA Group samples approximately 60 residential wells annually in Van 
Buren County, with a subset sampled semi-annually. Of the 63 Van Buren County residential wells 
sampled in May 2024, all homes were non-detect (ND) for Site contaminants except two along Fish 
Hatchery Road, with the highest 1,4-dioxane concentration of 2.4 μg/L, which is below the 7.2 μg/L 
DWC.  
 
The KLA Group voluntarily installed replacement wells at 16 homes in Van Buren County (VBC) prior to 
implementation of the VBC GRZ, and only one well had 1,4-dioxane above 7.2 μg/L prior to being 
replaced (9.2 μg/L in 2016 and replaced the same year). The majority of these wells were replaced at 
the homeowner’s request even though their well water was non-detect or well below 7.2 μg/L 1,4-
dioxane. See Appendix B, Figure B9 for location of VBC replacement wells. 
 
IC Follow up Actions Needed: 
 
The following measures must be taken to ensure protectiveness of the remedy in the long-term: (1) 
expand the current GRZ in Kalamazoo County to include properties affected by the change in 1,4-
dioxane criterion (in progress), (2) complete all remaining municipal water connections, private well 
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abandonments, and well replacements (including the provision of bottled water as needed until 
replacement drinking water supply is provided), and (3) review the 2018 Updated Institutional Control 
Implementation and Assurance Plan (ICIAP) to ensure that it is consistent with the 2021 ESD and revise 
to include all Long-term stewardship (LTS) components as outlined in the 2012 ICIAP Guidance. 
 
Long Term Stewardship: 
 
Long-term protectiveness requires restricting land use and groundwater use to ensure that the remedy 
continues to function as intended. Long-term stewardship ensures that the ICs are maintained, 
monitored, and enforced. The KLA Group submitted an updated ICIAP on August 31, 2018 (“2018 
Updated ICIAP”) which includes ICs for impacted VBC properties and ICs for the planned GRZ expansion 
area in Kalamazoo County. The 2018 Updated ICIAP incorporates the following LTS procedures: (1) 
monitoring activities and schedules; (2) identifying the parties responsible for performing each task; (3) 
reporting requirements; and (4) planning for any potential IC issues that may arise during the reporting 
period.  
 
The 2018 Updated ICIAP needs to be revised to include all LTS components (i.e., implementing, 
monitoring, maintaining, and enforcing effective ICs) as outlined in the ICIAP guidance. The ICIAP also 
needs to be reviewed and revised to ensure that ICs for Van Buren County are sufficient, based on the 
2021 ESD. The EPA will continue to work with the KLA Group to revise the ICIAP after both GRZs are 
finalized. 
 

Systems Operations/Operation & Maintenance 

 
The KLA Group performs Operation and Maintenance (O&M) activities in accordance with the Landfill 
Cap O&M Plan, dated June 11, 2007. O&M at the Site consists of quarterly inspections of the landfill 
cap cover system, landfill gas (LFG) extraction wells, perimeter gas monitoring probes, access roads, 
signage, Site security fence, storm water management system and perimeter roads. Quarterly Landfill 
Cap Inspection Summary Reports and perimeter gas probe data are included in the Semi-Annual 
Progress Reports listed in Appendix A. 
 
The KLA Group performs routine monitoring of the LFG collection system. Thirty-five active LFG 
extraction wells are sampled monthly for methane, oxygen, carbon dioxide and nitrogen. Routine 
maintenance (checking flare system and operations, greasing blower, cleaning flare system, removing 
liquid ports on flare blowers) of the landfill gas blower/flare system is performed monthly. Twenty-
three perimeter LFG monitoring probes are sampled quarterly. The quarterly inspection in March 2024 
indicated that several LFG extraction well sample ports needed replacement due to wear and these 
were replaced in April 2024. 
 
Since remedy implementation, approximately 7,000 pounds of VOCs have been removed by the landfill 
gas system. See Appendix C, Figure C8 for the estimated mass of VOCs removed by the gas collection 
system and flare through spring 2024. A summary of the gas collection system O&M including 
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analytical results for VOCs in extracted gas, VOC extraction rates and mass removal estimates, and 
analytical results of gas condensate are included in the Semi-Annual Progress Reports listed in 
Appendix A. 
 
Groundwater Monitoring: 
 
The remedial action (RA) monitoring well network consists of approximately 71 monitoring wells that 
are designed to monitor the performance of the MNA groundwater remedy. The full monitoring 
network is sampled annually and approximately 45 of the 71 monitoring wells are sampled semi-
annually. The RA monitoring well network consist of three groups of wells: Source Area wells (wells 
near or adjacent to landfill), Downgradient Plume wells (within main plume area), and Sentinel wells 
(at downgradient edge of the groundwater plume). The full monitoring network is sampled annually 
for VOCs, select natural attenuation parameters (i.e., methane, dissolved oxygen, etc.), and target 
parameters (1,4-dioxane, THF, TBA and benzene). Approximately 45 wells sampled semi-annually are 
tested only for target parameters, with a subset also tested for VOCs. The KLA Group voluntarily 
sampled six monitoring wells for PFAS in Fall 2019 and has since expanded each year to include 
additional wells from Spring 2020 (10 monitoring wells sampled) through Spring 2024 (39 monitoring 
wells sampled). 
 
The KLA Group continues to conduct semi-annual and annual residential well monitoring in accordance 
with the Revised 2011 Residential Monitoring Plan (approved by the EPA on March 30, 2011), as 
amended (Golder, 2010). Approximately 140-145 residential wells, in Kalamazoo and Van Buren 
Counties, are sampled annually, biennially, or non-routine. See Appendix B, Figure B6 for residential 
monitoring locations. Residential well sampling data is contained in the Annual Residential Monitoring 
Reports (2019-2024) listed in Appendix A. 
 

III. PROGRESS SINCE THE LAST REVIEW 
 
This section includes the protectiveness determinations and statements from the last FYR as well as 
the recommendations from the last FYR and the current status of those recommendations. 

 
Table 4: Protectiveness Determinations/Statements from the 2020 FYR 

OU # Protectiveness 
Determination Protectiveness Statement 

1/Sitewide Short-term 
Protective 

The remedy for the K&L Avenue Landfill Superfund Site currently protects 
human health and the environment because the remedy prevents direct 
contact with landfilled waste and eliminates risks to public health associated 
with potable groundwater use by connecting homes that exceed groundwater 
cleanup criteria to the Kalamazoo County water supply, or by providing an 
alternate water supply (i.e., new replacement wells) at impacted homes in 
VBC, or by providing bottled water. A Kalamazoo County groundwater 
ordinance is also in effect to prevent potable groundwater use and the 
installation of new potable wells. However, in order for the remedy to be 
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protective in the long-term, the following actions need to be taken to ensure 
protectiveness: issue a decision document to change the 1,4-dioxane DWC to 
7.2 μg/L and to include ICs and alternate water supplies for affected homes in 
VBC; submit a Contingent Remedial Alternatives Evaluation Report that fully 
evaluates potential contingent remedies (including EISB) against the nine NCP 
criteria, to achieve groundwater RAOs and prevent further migration of the 
1,4-dioxane plume into VBC; issue a decision document to incorporate the 
selected contingent remedy; implement the selected contingent remedy; 
submit an amended GRZ application to Kalamazoo County that includes the 
additional Kalamazoo County properties affected by the change in 1,4-dioxane 
DWC (plus buffer); pursue a groundwater ordinance with VBC or place deed 
restrictions on affected VBC properties; and revise the ICIAP to incorporate all 
LTS components. 

 
Table 5: Status of Recommendations from the 2020 FYR 

OU # Issue Recommendations 
Current 
Status 

Current Implementation 
Status Description 

Completion 
Date (if 

applicable) 
1/ 

Sitewide 
The ROD, as amended, 
does not include the 
new 1,4-dioxane DWC 
and does not include 
ICs or alternate water 
supplies for affected 
properties in VBC. 

Issue a decision 
document to change 
the 1,4-dioxane DWC 
to 7.2 μg/L and to 
include ICs and 
alternate water 
supplies for affected 
homes in VBC. 
 

Completed The 2021 ESD updated 
the 1,4-dioxane DWC to 
7.2 μg/L, and also 
addressed new 
groundwater ICs for the 
GRZ extension in 
Kalamazoo County and 
into Van Buren County.  

8/25/2021 

Continue providing 
municipal water 
connections  
(Kalamazoo County), 
alternate water 
supplies (VBC), and in 
the interim, offer  
bottled water to 
residents with 1,4-
dioxane in their well 
water at or above 7.2  
μg/L until the home is 
connected to 
municipal water or an 
alternate water  
supply provided.  
 

Addressed 
in Next FYR 

As of December 2024, the 
KLA Group has connected 
88 Kalamazoo County 
properties, outside the 
current GRZ, to municipal 
water due to the change 
in the Michigan 1,4-
dioxane DWC. The KLA 
Group also drilled new 
replacement wells for 16 
VBC residences. 
 
The KLA Group continues 
to offer bottled water to 
affected residents until 
the home is provided an 
alternate water supply. 

 

1/ 
Sitewide 

MNA is not working 
for 1,4-dioxane as the 
leading edge of the 
plume continues to 
expand (based on the 

Submit a Contingent 
Remedial Alternatives 
Evaluation Report that 
fully evaluates 
potential contingent 

Completed The KLA Group submitted 
the Third 5-Year Review 
on MNA Performance 
Monitoring on November 
25, 2020, and the CREU 

12/22/2020 
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former ROD 85 μg/L 
1,4-dioxane 
standard) and 
groundwater cleanup 
goals will not likely be 
met without 
additional treatment 
of the plume, and is 
less likely to be met 
considering the 1,4-
dioxane DWC changed 
to 7.2 μg/L. 
 

remedies (including 
EISB) against nine NCP 
criteria to achieve 
groundwater RAOs 
and prevent the 
further migration of 
the 1,4-dioxane 
contaminant plume 
into VBC. 

Report on December 22, 
2020.  

Issue a decision 
document to 
incorporate the 
selected contingent 
remedy to achieve 
groundwater RAOs 
and prevent further 
migration of the 1,4-
dioxane contaminant 
plume into VBC. 

Addressed 
in Next FYR 

The EPA anticipates 
issuing a ROD 
Amendment following 
the completion of a 
supplemental RI/FS for 
PFAS. 

 

Implement the 
selected contingent 
remedy to achieve 
groundwater RAOs 
and prevent further 
migration of the 1,4-
dioxane contaminant 
plume into VBC. 
 

Addressed 
in Next FYR 

The EPA anticipates that a 
contingent remedy will 
be implemented after the 
ROD is amended and the 
Remedial Design phase of 
the remedy is completed 
and approved. 

 

1/ 
Sitewide 

ICs are not in place for 
Kalamazoo County 
properties (outside 
the current GRZ) that 
are affected by the 
lowered 1,4-dioxane 
DWC (plus buffer). 
 

Submit amended GRZ 
application to 
Kalamazoo County  
that includes the 
additional Kalamazoo 
County properties 
affected by the change 
in the 1,4-dioxane 
DWC (plus buffer). 

Addressed 
in Next FYR 

The KLA Group has 
submitted several 
application revisions to 
amend the Kalamazoo 
County GRZ during this 
FYR period, with the most 
recent proposed changes 
approved by the EPA in 
October 2024. Kalamazoo 
County is reviewing the 
latest amended 
application submitted in 
November 2024. Pending 
county approval, an 
expanded Kalamazoo 
County GRZ is expected 
to go into effect in mid-
2025. 

 

1/ 
Sitewide 

ICs are not in place for 
VBC properties 

Pursue a groundwater 
ordinance with VBC or, 
if not possible, place 

Completed An amendment to the 
Van Buren Cass District 
Health Department 

2/28/2025 
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affected by the change 
in the 1,4-  
dioxane DWC. 

deed restrictions on 
VBC properties 
affected by the change 
in the 1,4-dioxane 
DWC.  

Environmental Health 
Code to establish a GRZ 
became effective on 
February 28, 2025. 

1/Sitewi
de 

The ICIAP needs to be 
revised to include all 
LTS components as 
outlined in the ICIAP 
guidance.  

Revise ICIAP to 
incorporate all LTS 
components. 

Addressed 
in Next FYR 

A revised ICIAP was not 
submitted during this FYR 
period due to ongoing 
revisions to the proposed 
GRZs for Kalamazoo 
County and Van Buren 
County. The EPA will 
continue to work with the 
KLA Group to revise the 
ICIAP after both GRZs are 
finalized. 

 

 
 
IV. FIVE-YEAR REVIEW PROCESS 
 

Community Notification, Involvement & Site Interviews 
 

A public notice was made available on the EPA’s public website and was published in the Kalamazoo 
Gazette on August 25, 2024, stating that there was a FYR and inviting the public to submit any 
comments to the EPA. The results of the review and the report will be made available at the Site 
information repository located at the Kalamazoo Public Library, Oshtemo Branch, 7265 West Main 
Street, Kalamazoo, Michigan 49009, and on the EPA’s website at: 
https://www.epa.gov/superfund/kl-avenue-landfill. 
 

Data Review  
 
Overview 
As of this fourth FYR, the primary COCs remaining above DWC in Site groundwater are 1,4-dioxane, 
benzene, and tetrahydrofuran (THF). Tert-butyl alcohol (TBA) also continues to be detected in Site 
groundwater but has not been observed at or above its DWC, 3,900 µg/L, since before 2010 (2020 
FYR). This compound is currently still monitored at source area wells (P-46, P-48, P-49, P-50, P-51, P-52, 
P-53, P-55, and TW-4) during the ongoing semi-annual sampling events (Golder 2022a, 2022b). 
 
The current Part 201 DWC for the remaining COCs at the Site are: 

• 1,4-dioxane, 7.2 μg/L 
• THF, 95 μg/L 
• Benzene, 5 μg/L 

 

https://www.epa.gov/superfund/kl-avenue-landfill
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The Site has also observed PFAS compounds, Perfluorooctanoic acid (PFOA) and 
Perfluorooctanesulfonic acid (PFOS), present above their MCLs of 4 ng/L  in the area of contaminated 
groundwater. See Appendix C, Figures C1-C6, for Site COC and PFAS plume maps. Each contaminant 
and respective groundwater plume will be further evaluated below. 
 
As of 2024, approximately 71 monitoring wells are a part of the Site monitoring network that are 
sampled at least annually, approximately 45 of the 71 monitoring wells are sampled semi-annually. The 
71 monitoring wells were sampled for target COCs and water quality parameters during the most 
recent annual sampling event in the spring of 2024. Thirty-nine Site wells between the landfill and 
West Main Street were also sampled for PFAS. Forty-five of the 71 monitoring wells sampled during 
spring 2024 event contained more than one COC concentration exceeding their respective 
groundwater cleanup levels. A list of the Site monitoring wells and monitoring frequency is provided 
below in Table 6.   
 
From 2015 through 2024, groundwater trends have been evaluated using sampling data collected from 
select monitoring wells chosen for variable Site and contaminant representation. Contaminant 
concentration trends for selected wells can be found in Appendix D, D1-D3 (Golder 2020a-e, 2021a-g, 
2022a-f, Pfizer 2020a-d, 2021a, WSP 2023, 2024a-b).  
 
Contaminated groundwater at the Site contains several COCs with a plume thickness generally ranging 
from 50-90 feet below ground surface (bgs) adjacent to the landfill to approximately 100-200 feet bgs 
between 4th St. and 1st St. based on aquifer profiling. In the downgradient areas of Van Kal 
Avenue/22nd Street and Fish Hatchery Road, the plume varies in thickness generally between 10 and 
30 feet bgs as the primary flow path becomes spatially limited by overlying and underlying aquitard 
units. 
 
Table 6: Site Monitoring Well Network  
Source Area Wells 
 

Downgradient Plume Wells 
 

Sentinel Wells 
 

11 wells: 
 
M-8¹, MW-13¹, P-46², P-48², 
P-49², P-50², P-51², P-52², P-
53², P-55², and TW-4² 
 

40 wells: 
 
MW-1¹, MW-12¹, P-19¹, P-20¹, P-21¹, P-24¹, P-
25¹, P-27¹, P-28¹, P-29¹, P-30¹, P-31¹, P-35², P-
36², P-37², P-38¹, P-39¹, P-40¹, P-41², P-44², P-
56², P-57², P-58¹, P-61², P-63², P-65², P-66², 
P-67², P-68², P-69², P-70², P-71², P-72², P-73², 
P-74², P-75², P-77², P-80², P-89², and P-
10711² 

20 wells: 
 
MW-15¹, P-32¹, P-33¹, P-34¹, P-
42², P-43², P-45¹, P-54², P-59¹, 
P-60¹, P-62¹, P-64², P-76², P-
78², P-79², P- 85², P-86², P-87², 
P-88², P-90¹* 
 

-*RA monitoring well network as of October 2024. P90 is newly installed and was not included in the 2024 
report. 
-Superscript numbers next to wells described frequency of sampling, where ¹ means once a year, and ² means 
twice a year.  
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Benzene  
During this review period, benzene was not detected in any wells downgradient of Dustin Lake. The 
farthest extent of the benzene plume has decreased since 2011 (Appendix C1 and C6). In spring 2024, 
benzene concentrations in Site monitoring wells ranged from non-detect to a maximum of 340 μg/L in 
TW-4. Notably, significant reductions were observed in the core of the benzene plume (adjacent to 4th 
St.) at some monitoring wells compared to 2023, including MW-12 (88 μg/L to 48 μg/L), P-27 (92 μg/L 
to 49 μg/L,) and P-31 (86 μg/L to 64 μg/L) (WSP, 2024b). Other monitoring wells in the benzene plume 
core, such as P-30, MW-1, and P-21, have not demonstrated obvious trends during this review period. 
 
The Third FYR (EPA, 2020) included a trend analysis for source area monitoring wells P-49 & P-53 using 
data from 2010-2019. While both wells had a high variation in COC concentrations, P-53 showed a 
decreasing trend for benzene and P-49 showed an increasing trend. During this FYR period, benzene 
concentrations in P-49 generally increased until fall of 2021 and have decreased since then. Well P-53 
also continued to observe generally decreasing benzene concentrations, but as noted in previous FYRs, 
both wells demonstrate a wide variability of concentrations. Continued benzene monitoring is 
recommended. 
 
THF 
Tetrahydrofuran (THF) has been below its Part 201 DWC of 95 µg/L since 2022, with the exception of 
well MW-13 which observed 100 µg/L THF in 2022 (WSP, 2022b, 2024b). Other wells which observed 
THF exceedances during this review period include P-48 and P-49. Source area wells P-49 and P-53 
showed an overall decreasing trend from 2014 to 2023, see Appendix D1. Future monitoring is 
recommended to ensure THF concentrations continue to decrease across the Site.  
 
1,4-Dioxane 
Monitoring wells with 1,4-dioxane concentrations exceeding the DWC are located within the source 
area, downgradient plume area, and in sentinel wells. In spring 2024, twenty-four of the 40 monitoring 
wells in the downgradient plume area (P-10711, P-36, P-37, P-41, P-44, P-56, P-57, P-58, P-61, P-63, P-
65, P-66, P-67, P-68, P-69, P-70, P-71, P-72, P-73, P-74, P-77, and P-80) and eight of the eleven 
monitoring wells in the source area immediately adjacent to the landfill (P-46, P-48, P-49, P-51, P-52, P-
53, P-55 and TW-4) contained 1,4-dioxane concentrations exceeding the DWC of 7.2 μg/L. During this 
FYR period, source area and downgradient monitoring well concentrations ranged from non-detect to 
a maximum of 290 μg/L in P-61. 
 
Two (P-78, and P-79) of the twenty sentinel wells sampled in Spring 2024 contained 1,4-dioxane 
concentrations exceeding the DWC of 7.2 μg/L. During this FYR period, sentinel well concentrations 
ranged from non-detect to a maximum of 15 μg/L in P-78 (See Appendix E). 
 
Residential Data- 1,4-dioxane  
 
Sampling for 1-4, dioxane across the Site includes semi-annual sampling of residential wells located in 
and adjacent to the known 7.2 μg/L 1,4-dioxane plume boundary. Most recent spring 2024 sampling 
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included sampling 141 residential wells at 139 private properties (WSP, 2024a). Other residential well 
samples could not be collected due to water being turned off, no access to an outdoor spigot, or access 
not being granted from the property owners. This is comparable for the rest of the review period, 
where between 123-146 residential samples were collected during the spring events (Golder 2020b, 
2021a, 2022f, and WSP 2023a, 2024a).  
 
For the spring 1,4-dioxane residential sampling events from 2020-2024, there were a total of three 
samples that exceeded 7.2 μg/L (one in 2021 where the residential well was subsequently quickly 
replaced, and two in 2024 which are now in the replacement process). Most residential well sample 
results during this FYR period were non-detect, but low level 1,4-dioxane detections (below 7.2 μg/L) 
occurred in approximately 8% to 12% of the samples collected during each event.  
 
As demonstrated in Table 7 below, sampling results from downgradient residential wells (Van Buren 
County; Appendix B, Figure 7) provide additional evidence of 1,4-dioxane plume migration during this 
FYR period. Homes along Fish Hatchery Road and 22nd Street that were once non-detect have had low 
level detections with subsequent concentration increases until well replacement. As further discussed 
below in the Downgradient & Sentinel Plume subsection, plume movement is expected to occur and 
may continue until a remedy is in place that would prevent future plume movement.  
 
Table 7: Increasing Concentrations of 1,4-dioxane Results in Downgradient Residential Wells 

Location 
(RH= Resident 
Home) 

Spring 
2018 

Spring 
2019 

Spring 
2020 

Spring 
2021 

Spring 
2022 

Spring 
2023 

Spring 2024 

RH-A  - - ND ND ND - 1.1 
RH-B  ND 1.4 1.5 2.1 2 2.1 2.4 
RH-C  ND 1.2 1.2 2.1 - ND 

(replaced) 
ND 

RH-D  ND 1.4 1.5 - 3.3 3.9 ND (replaced) 
RH-E  - - - - - 2.4 ND (replaced) 
RH-F ND ND ND 1.6 3.7 - ND (replaced) 

*The (-) means sampling did not take place at that time and location. ND means no 1,4-dioxane detected. 
 
Prior to the implementation of the Van Buren County GRZ, the KLA Group voluntarily installed 16 
replacement wells in the affected groundwater zones. The deeper aquifer (~65-110 feet bgs in Van 
Buren County) has not been impacted and is not expected to be impacted due to a clay aquitard (10-50 
feet thick) confining the lower unit. Residents with wells found to have 1,4-dioxane above cleanup 
criteria that are awaiting new well installation are provided bottled water. The KLA group has also 
voluntarily replaced wells in the VBC area of concern upon homeowner request without evidence of 
1,4-dioxane impacts. Currently, there is one home in VBC awaiting new well installation due to a Spring 
2023 detection of 1,4-dioxane at less than half of the 7.2 μg/L DWC. 
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Source Area Wells- 1,4-dioxane 
 
Well P-49 showed a decreasing trend from 2010 to 2019 (EPA, 2020); that trend continued during the 
last five years with the most recent data observing the lowest concentrations for that well at 72 µg/L, 
see Appendix D1 and E. Although this source area well continues to show a decreasing trend, it is still 
10 times the groundwater cleanup level, and the decreasing trend may be expected as the core of the 
plume continues to dilute and migrate downgradient (WSP,2024b).  
 
Well P-53 showed a decreasing trend from 2010 to 2019 (EPA, 2020); that trend mostly continues with 
the well only observing 1,4-dioxane concentrations above 7.2 μg/L twice since 2019, see Appendix D1. 
The two exceedances were in fall of 2020 (14 μg/L) and most recently spring of 2024 (21 μg/L) (WSP, 
2024b). Historically, this well has occasionally observed elevated concentrations and continued 
monitoring is recommended. As discussed above, decreasing concentration trends near the source 
area align with the conceptual Site model (CSM) which depicts the core of the 1,4-dioxane plume to be 
moving further downgradient over time (from the east to the northwest of Dustin Lake), see Appendix 
C4.  
 
Downgradient & Sentinel Plume - 1,4-dioxane 
 
Downgradient wells adjacent to 22nd St. used previously for 1,4-dioxane trend analysis include wells P-
70, 71, and 77. In the previous FYR, these three wells were found to have an increasing 1,4-dioxane 
trend. Continuing the 2016 data to 2024, all three still show an overall increasing trend, with 
concentrations in these wells appearing to stabilize or decrease slightly beginning in 2022 and 2023 
(see Appendix D2). 
 
The farthest downgradient portion of the 1,4-dioxane plume exceeding the cleanup level of 7.2 μg/L is 
located within VBC, between Van Kal Street and Fish Hatchery Road, approximately 3 miles 
downgradient of the landfill. The leading edge of the 1,4-dioxane plume exceeding the cleanup level is 
in the vicinity of P-78 and P-79, located along Fish Hatchery Road. 
 
During this review period, monitoring well P-78 saw 1,4-dioxane concentrations ranging from 8.1 to 15 
μg/L and an overall increasing trend since 2016. In well P-79, 1,4-dioxane concentrations ranged from 
7.3 to 14 μg/L with an increasing trend since 2016, see Appendix D2 (Pfizer 2020d, EPA 2020, WSP 
2024b).  Both P-78 and P-79 are classified as sentinel wells and were originally installed in 2016 
downgradient of the plume to monitor migration. Well P-78 first exceeded the cleanup level of 7.2 
μg/L in 2017, followed by P-79 in 2018. Sentinel wells observing contamination and increasing 
contamination is evidence of plume migration. Until a new remedy is in place that would prevent 
plume movement, plume migration is expected to continue under the current MNA remedy. 
 
In August 2023, new sentinel monitoring well P-90 was installed approximately ½ mile downgradient of 
P-78 and P-79 (see Appendix B, Figure B8). During drilling, groundwater samples were collected 
approximately every 5 feet from 3 feet to 60 feet below ground surface. Sampling was terminated after 
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artesian conditions were observed in a sand unit at the 55-to-60-foot depth interval, with head 
measured between 1 and 2 feet above ground surface. 1,4-dioxane was not detected in groundwater 
samples from the boring nor from newly installed monitoring well P-90, indicating that the fringe of the 
1,4-dioxane plume remains upgradient, in the vicinity of Fish Hatchery Road. 
 
Northwest of Fish Hatchery Road is a large wetland area (see Appendix B10). Hydrogeologic data 
suggests that the 1,4-dioxane contaminated aquifer discharges to Campbell Creek and the local 
wetland (Golder 2019b, 2020f). The 1,4-dioxane plume has not yet migrated to Campbell Creek, 
however it is past Fish Hatchery Road where the wetland area begins. The highest concentrations at 
the P-78 and P-79 wells during this review period were 14-15 μg/L respectively. These concentrations 
are one or more orders of magnitude below Michigan’s groundwater-surface water interface (GSI) 
criterion for 1,4-dioxane of 280 μg/L and Rule 57 surface water quality value for aquatic life (chronic) 
value of 22,000 μg/L. This could indicate that even if direct discharge to the wetland is occurring, 1,4-
dioxane concentrations within the groundwater plume are not high enough to create an unacceptable 
risk.  
 
PFAS 
 
At this time, per- and polyfluoroalkyl substances (“PFAS”) compounds have not been selected as COCs 
in a decision document for this Site. Initial PFAS groundwater sampling occurred at the Site in 2019 and 
2020, which led to the addition of PFAS as an annual sampling parameter in 2021. PFAS monitoring 
currently occurs at 39 monitoring wells with analysis for 28 different PFAS compounds. Select 
residential drinking water and irrigation wells along KL Avenue and Almena Drive as well as an 
exploratory borehole at the Ridgeview Golf Course have also been sampled for PFAS to supplement the 
annual monitoring. Trend graphs, created for select wells, are further discussed per location subsection 
below (see Appendix D1-D3).   
 
Groundwater- PFAS 
 
Spring 2024 sampling detected PFAS in Site groundwater at concentrations up to 33 ng/L for 
perfluorooctanesulfonic acid (PFOS) and up to 100 ng/L for perfluorooctanoic acid (PFOA); see 
Appendix C3. No other PFAS compounds have been detected above MCLs. Currently, all areas of the 
PFAS contamination above the PFOS and PFOA MCLs of 4 ng/L are within the current Kalamazoo 
County GRZ. As described above, two private wells remain within the current Kalamazoo County GRZ at 
residences that have not agreed to connect to municipal water; these wells have been sampled for 
PFAS and all detections have been below MCLs since the first well was sampled in 2022. Results for all 
other private wells sampled for PFAS as well as the exploratory boring at the Ridgeview Golf Course 
were also below MCLs. Therefore, there is no current evidence of an unacceptable Site-related human 
health exposure to PFAS through groundwater. The KLA Group has proposed to sample additional wells 
for PFAS around the current known plume boundary, with an emphasis on monitoring wells and 
private wells located in the downgradient portion of the known PFAS plume. 
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Source Area Wells- PFAS 
 
Monitoring wells east of Dustin Lake with the highest concentrations of PFOA during this review period 
are P-28 with 160 ng/L and P-30 with 150 ng/L (both observed in 2021). Concentrations have ranged 
from 89-160 ng/L at these wells with no obvious trends emerging, see Appendix E. Source area 
monitoring wells with the highest concentrations of PFOS in the last five years were P-48 with 43 ng/L 
and P-49 39 ng/L (both in 2022). Concentrations ranged from 21-43 ng/L at these wells. These wells are 
directly adjacent to the Site landfill. The spatial distribution of PFAS within the plume is similar to that 
of 1,4-dioxane and other groundwater contaminants released from the landfill, with relatively higher 
concentrations of both 1,4-dioxane and PFAS detected in monitoring wells at the western landfill 
margin, immediately upgradient of Dustin Lake, and downgradient of Dustin Lake near 2nd Street 
(Appendix C3, Appendix E). 
 
PFAS trend graphs for source area wells P-49 and P-53, evaluating PFOA and PFOS compounds, were 
created using the annual data collected since 2021, see Appendix D3. For well P-49 the PFOA 
concentrations appear to be decreasing over time, but more data should be collected to confirm this 
potential trend. No other potential trend is yet apparent for PFOA and PFOS at these wells.  
 
PFAS trend graphs for source area wells close to Dustin Lake with the highest PFAS concentrations 
were also created for P-28, P-29, and P-30. However, PFAS trends have not been observed yet, except 
in well P-29 which may have increasing PFOA concentrations, see Appendix D1 and D3. Further 
monitoring is needed to confirm potential trends.  
 
Downgradient, Side Gradient, and Sentinel Plume Wells- PFAS 
 
PFOA has been detected as far downgradient as well monitoring well P-10711, near the south end of 
Wickford Drive and the boundary between Kalamazoo County and Van Buren County. Concentrations 
of PFOA at this well have ranged from <1.6 ng/L to 2.6 ng/L in 2024 and may be observing an increasing 
trend, see Appendix E. As currently depicted, the leading edge of the PFAS plume is located between 
monitoring well P-10711 and monitoring well P-66, which has also observed a potentially increasing 
trend with PFOA concentrations ranging from 2.7 ng/L to 5.8 ng/L (Appendix C3, E, D3). Further 
monitoring is needed to ensure the PFAS plume is not migrating farther downgradient. Planned 
investigation work includes sampling additional downgradient wells to ensure that the downgradient 
edge of the PFAS plume is delineated. Additional side gradient wells, including additional residential 
wells, are also planned to be included in future sampling.  
 
Delineation may also be needed southwest of the landfill. Currently, the PFAS contour map (Appendix 
C3) interprets the 4 ng/L contour line to not extend much beyond the monitoring wells P-52 and MW-
1, which had PFOS concentrations at 6.7 and 1.8 ng/L, respectively, and PFOA concentrations at 15 and 
8.5 ng/L (spring 2024). The nearest residential well tested south of MW-1 was non-detect for PFOS 
(<1.7 ng/L) and PFOA was detected at 1.4 ng/L (below MCLs, spring 2024). The groundwater flow has 
consistently traveled almost directly west in the source area, and no southern flow component has 



 

27 
 

been observed. However, further sampling including additional residential wells may be needed to 
ensure the current contour map (Appendix C3) is accurate and residential wells are not impacted 
above MCLs.  
 
PFAS trend graphs for side gradient wells P-58 and MW-1, evaluating PFOA and PFOS compounds, were 
created using the annual data collected since 2020 (data included in Appendix E).  No obvious potential 
trend is yet apparent for PFOA and PFOS at these wells. During spring 2024, P-58 and MW-1 did not 
detect PFOS, but detected PFOA at 2 and 8.5 ng/L, respectively. PFAS trends for downgradient wells P-
10711, P-63, and P-66 were also created using the annual data collected since 2020, See Appendix D3. 
A decreasing trend thus far is observed for PFOA in well P-63, and a potential increasing trend for PFOA 
in well P-66. During spring 2024 wells P-10711, P-63, and P-66 did not detect PFOS, but detected PFOA 
at 2.6, 8.8, and 5.8ng/L, respectively (Appendix E). Further monitoring will aid in evaluating any long-
term trends. 
 
Continued monitoring and investigation of PFAS in groundwater across the Site is needed. Additional 
PFAS investigation will determine if the PFAS present in groundwater is attributable to the landfill, and 
if it should be identified as a COC for the Site. Any future selected remedy for the Site will likely need to 
consider PFAS. Additional groundwater investigation will be completed as part of a supplemental RI/FS 
for PFAS, with investigation activities expected to begin by summer 2025. 
 
Surface Water - PFAS 
 
Surface water and sediment at the site have not been sampled for PFAS. The three largest lakes 
located within or near the plume, Bonnie Castle Lake, Dustin Lake, and Springwood Lake (also known 
as Mud Lake), are surrounded by residential and commercial property, and the lakes were known in 
the past to be used for recreational purposes such as fishing, boating, and swimming (EPA, 1988). 
Recent community member accounts have confirmed that limited recreational activities such as 
boating and kayaking are still occurring. The Remedial Investigation (“RI”) described Dustin Lake and 
Springwood Lake as interacting, and likely mixing, with shallow groundwater.  
 
Dustin Lake is located near the core of the landfill-impacted groundwater contaminant plume. Three 
shallow monitoring wells (P-20, P-29, and P-25) located east, adjacent to and hydraulically upgradient 
of Dustin Lake have had detections of PFAS during the last five years (Appendix C7). PFOA was 
detected at maximum concentrations of 3.8 ng/L in P-20, 61 ng/L in P-29, and 11 ng/L in P-25, with 
PFOS concentrations ranging from non-detect to a maximum of 1.5 ng/L (in P-29). These 
concentrations are below EGLE’s human health GSI criteria for PFAS (170 ng/L for PFOA and 12 ng/L for 
PFOS). 
 
Bonnie Castle Lake is perched above the static water table but is located immediately adjacent to the 
northeast corner of the landfill. There have been historical observations of discharge into the lake from 
landfill seeps and surface runoff prior to installation of the current landfill cap. The 1989 RI did not 
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identify sediment or surface water impacts resulting in unacceptable risk from surface runoff or seeps 
from the landfill surface to Bonnie Castle Lake; however, the 1989 RI sampling did not include PFAS. 
 
Prior investigations of Dustin Lake and Bonnie Castle Lake did not identify impacts to surface water and 
sediment resulting in unacceptable exposure risks and did not conclusively identify impacts to these 
media from the landfill. However, due to the nature of PFAS in the environment and rapidly evolving 
technical and regulatory guidance, a supplemental RI should be performed with sufficient data 
collection to assess human health and ecological exposure risks for PFAS in surface water and 
sediment. 
 
Groundwater Trends, Model Discussion, MNA Remedy, & Overall Conclusions 
 
Groundwater Trends 
 
As presented in Table 8, substantial source-mass and plume-mass reductions of benzene, THF and 1,4-
dioxane have been observed since 2002 at the Site (Pfizer, 2020d); see Appendix C9 for calculations. 
However, increasing trends have been observed in downgradient locations for 1,4-dioxane, as 
discussed above. Graphs depicting select wells trends over time are located in Appendix D1-D3. Such is 
evidence that plume migration is not under control.  
 
Table 8: Percent Reductions of COCs Since Remedy Implementation 
Compound Percent Reduction (kg) 

Near Source Mass (<200 μg/L) 
Percent Reduction (kg) 
Total Plume Mass (<20 μg/L) 

Benzene (2002-2020) 91% 80% 
THF (2002-2020) >99% 98% 
1,4-dioxane (2004-2020) 90% 64% 

(Source: 2020 MNA Evaluation [Pfizer, 2020d], completed by KLA Group consultant)  
 
Data Review Conclusions:  
 
The KLA Group submitted the Groundwater Performance Monitoring Report: Third 5-Year Evaluation 
of Monitored Natural Attenuation on November 24, 2020 (Pfizer, 2020d). Unlike the two previous MNA 
reports completed in 2010 and 2015, the 2020 MNA Report evaluated the performance of the MNA 
remedy based on the 2017 revised Michigan Part 201 DWC for 1,4-dioxane (lowered from 85 µg/L to 
7.2 µg/L). Despite this DWC change and evidence of increasing trends and plume migration, the KLA 
Group’s 2020 MNA Report concludes that the selected remedy (MNA with source control) is effective. 
While there are currently no known unacceptable exposures, the EPA and EGLE continue to find that 
the MNA remedy is not functioning as intended.  
 
Similar to the last two FYRs, groundwater monitoring data continue to show increasing trends of 1,4-
dioxane in multiple downgradient plume area monitoring wells and sentinel wells. Residential 
monitoring results also showed increasing 1,4-dioxane concentrations (although still below 7.2 μg/L) in 
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multiple residential drinking water wells in Van Buren County prior to well replacements during this 
FYR period. These data present clear evidence of continued expansion of the 1,4-dioxane plume. In 
addition, the updated 2019 groundwater model results provided with the 2020 MNA Report predict 
that disconnected residual portions of the 1,4-dioxane plume would remain above 10 μg/L for more 
than 50 years, which is above the current groundwater cleanup goal of 7.2 μg/L. 
 
In summary, the groundwater monitoring data has demonstrated that MNA is not effective at reducing 
1,4-dioxane concentrations in the groundwater at a reasonable rate, and that in fact the 1,4-dioxane 
plume appears to be expanding. The viability of MNA is further challenged by the presence of PFAS 
contamination in the groundwater. Plume expansion and increasing concentrations are clear indicators 
that MNA is not effective as a groundwater remedy. The next Groundwater Performance Monitoring 
Report, Fourth 5-Year Evaluation of MNA remedy is due in December 2025. 
 

Site Inspection 
 
The inspection of the Site was conducted on 10/8/2024.  In attendance were EPA RPMs Alyssa 
Graveline and Anthony McGlown, EGLE Project Manager Walelign Wagaw, EGLE geologist Nate 
Zielinski, and several representatives from the KLA Group. The purpose of the inspection was to assess 
the protectiveness of the remedy. The Site inspection included a visual evaluation of the landfill 
property and inspection of the security fence, landfill cap, flare system and selected landfill gas 
extraction and groundwater monitoring wells. Access to the landfill is restricted by a fence. The landfill 
appears to be well-maintained, and fencing appears to be in good condition. 
 
The EPA RPMs made the following key observations/findings during the inspection: 

• The landfill cap appeared to be in good condition; 
• Groundwater monitoring wells, landfill gas extraction wells, and landfill perimeter fencing 

appeared to be in good condition and were locked; 
• Appropriate signage was in place and readable; 
• Survey markers for the cap monuments were readily visible; and 
• No evidence of vandalism or trespassing was observed. 

There were no changes to land use observed, no unauthorized use of the landfill property and 
underlying groundwater, and no other issues were noted during the Site inspection. The completed 
Site Inspection Photos and Checklist are included in Appendix G and Appendix H. 
 
V. TECHNICAL ASSESSMENT 
 

QUESTION A:  Is the remedy functioning as intended by the decision documents? 
 
No. The remedy is not fully functioning as intended in the ROD, but currently no unacceptable Site risk 
is observed. 
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Question A Summary: 
 
Remedial Action Performance 
 
In the previous two FYRs, the EPA determined that MNA was not working as the leading edge of the 
1,4-dioxane plume (at the 85 μg/L concentration) continued to expand and that cleanup goals would 
not likely be met in a reasonable timeframe without additional treatment of the plume. The 2021 ESD 
reduced the 1,4-dioxane groundwater cleanup standard 7.2 μg/L, making it is even less likely that 
cleanup goals will be met within a reasonable timeframe using MNA. There are no known exposures 
with unacceptable risk to contaminated groundwater as all residents with potable wells above the 1,4-
dioxane DWC of 7.2 μg/L are connected to municipal water (Kalamazoo County), received a 
replacement well in a clean aquifer (Van Buren County), or are being provided with bottled water 
pending replacement of their water supply. 
 
The landfill cap component of the remedy is performing as expected and containment is effective at 
preventing exposure to landfill related contaminants. The landfill cover prevents exposure via direct 
contact to waste materials. The perimeter security fence and posted warning signs restrict public 
access to the Site thereby reducing the potential exposure to landfill waste. 
 
Per the 2005 ROD Amendment which required contingency cleanup technologies if MNA proved 
ineffective in remediating the groundwater plume, and subsequent EPA FYR conclusions that MNA was 
not effective for 1,4-dioxane, the KLA Group submitted the CREU Report. The EPA’s 2020 FYR 
recommended an evaluation of the potential contingent remedies against nine NCP criteria to achieve 
groundwater RAOs and prevent further migration of the 1,4-dioxane contaminant plume into Van 
Buren County. The 2020 CREU Report updates previous analyses of contingent remedy options 
evaluated in the 2015 CREU Report, taking into account new data, the reduction of the 1,4-dioxane 
standard in 2017, and the results of bench scale and field pilot testing of EISB conducted from 2016 
through 2018.  
 
The 2020 CREU Report focuses on 1,4-dioxane but considers benzene and PFAS in the context of 
assessing remedial technologies. THF is not considered as it is no longer found in the downgradient 
groundwater plume at concentrations above Michigan Part 201 DWC. The 2020 CREU Report retains 
two technologies for detailed evaluation: (1) localized groundwater extraction and above ground 
treatment (pump-and-treat) and (2) EISB. The effectiveness of the contingent remedial alternatives 
evaluated in the 2020 CREU Report rely heavily on a numerical groundwater modeling presented in 
Appendix A of the Revised Groundwater Modeling Report, dated December 2020. The EPA, EGLE, and 
KLA group have been collaborating to review and improve the numerical model for future remedial 
evaluation use. Currently the EPA is reviewing the most recent model updates. Once the EPA concurs 
on the model and its parameters, the model may be used to support the future RI/FS and remedial 
decisions. 
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Implementation of Institutional Controls and Other Measures 
 
The ICs (deed restrictions) on the landfill property are in place and are preventing direct contact and 
exposure to landfill wastes, restrict groundwater use, and current/future land use of the landfill 
property. The Site inspection found that there are no unauthorized uses of the landfill property or 
underlying groundwater. The current Kalamazoo County GRZ is effective at preventing potable 
groundwater use as all homes within the GRZ are connected to municipal water, except two, as 
previously discussed. 
 
Pursuant to the ROD, as amended, and the 2021 ESD, the KLA Group is in the process of expanding the 
GRZ for Kalamazoo County to address properties affected by the change in 1,4-dioxane DWC. A GRZ for 
Van Buren County went into effect on February 28, 2025. The Site’s ICIAP will be revised to include all 
LTS components. 
 
QUESTION B:  Are the exposure assumptions, toxicity data, cleanup levels, and remedial action 
objectives (RAOs) used at the time of the remedy selection still valid? 
 
Question B Summary: 
 
No, but currently no unacceptable Site risk is observed. As discussed in detail below, PFAS have been 
detected comingled with the Site’s contaminated groundwater. However, the known and reasonably 
anticipated extent of PFAS in groundwater above MCLs is located within the existing GRZ boundaries, 
and there is no known current potable use of groundwater within the current GRZs. Although no 
sediment or surface water sampling for PFAS has occurred to date, previous investigations of these 
media documented in the 1989 RI did not conclusively identify significant impacts from the landfill and 
no unacceptable risk to human or ecological receptors was identified.  
 
Changes in Standards and TBCs 
 
On April 10, 2024, the EPA issued MCLs for six PFAS contaminants, including PFOA, PFOS, PFNA, HFPO-
DA (Gen-X), PFHxS, and PFBS. 
 
Landfills can be a source of PFAS if waste containing PFAS was deposited in the landfill. The site landfill 
accepted various wastes including both municipal and industrial wastes over its years of operation. 
PFOA and PFOS have been detected above MCLs in site groundwater since 2019 and the distribution of 
PFAS in groundwater is similar to that of other site COCs, but less dispersed than 1,4-dioxane. Further 
investigation is needed to fully delineate the PFAS plume, followed by a feasibility study to determine if 
a groundwater remedy change is needed to address PFAS. 
 
The presence of PFAS in groundwater does not affect the short-term protectiveness of the remedy 
because the known and reasonably anticipated extent of PFAS in groundwater above MCLs is located 
within the existing Kalamazoo County GRZ boundary, and there is no known current potable use of 
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groundwater within the current GRZ. Furthermore, a new GRZ for Van Buren County has been 
implemented as of February 2025 and an expanded Kalamazoo County GRZ boundary is expected to be 
in place by spring 2025. 
 
Changes in Exposure Pathways 
 
Land use and expected land use in the area around the site remains unchanged. There are no observed 
changes to physical site conditions that could affect the protectiveness of the remedy.  
 
The upper portion of the shallow aquifer is in communication with downgradient surface water bodies 
located within the areal extent of the plume (Springwood Lake and Dustin Lake). Hydraulically 
upgradient, Bonnie Castle Lake is perched above the static water table and is located directly adjacent 
to the northeast corner of the landfill. In February 1976, MDNR personnel identified 15 locations 
where leachate seeps from the landfill were flowing into Bonnie Castle Lake and adjacent small ponds. 
The 1989 RI also describes evidence of surface water runoff, erosional gullying, and leachate 
flow/seeps prior to installation of the current landfill cap in 2006. Surface water and sediment were 
previously investigated for site COCs during the 1989 RI, which did not identify evidence of impacts 
from the landfill resulting in unacceptable ecological risk or human health risks associated with 
recreational use of the lakes (e.g., boating, swimming, fishing). The lakes are surrounded by private 
property and still used for recreational purposes by surrounding private landowners.  
 
Although current information does not indicate a change in the protectiveness of the remedy, a 
supplemental RI/FS for PFAS should include sufficient data collection to complete human health and 
ecological exposure risk assessments if PFAS are detected in surface water and/or sediment. 

 
Expected Progress Towards Meeting RAOs 
 
As discussed above, EPA has determined that the current MNA remedy is not working to restore the 
groundwater to the cleanup levels, as the leading edge of the 1,4-dioxane plume continues to expand 
and cleanup goals will not likely be met in a reasonable timeframe without additional treatment of the 
plume. Additional RAOs for PFAS may be needed depending on the outcome of the supplemental 
RI/FS. 
 
QUESTION C:  Has any other information come to light that could call into question the protectiveness 
of the remedy? 
 
No additional information has come to light that would call into question the protectiveness of the 
remedy. Additionally, there have been no newly identified natural disasters or weather events that 
have adversely impacted the remedy. 
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VI. ISSUES/RECOMMENDATIONS 
 

Issues/Recommendations 

OU(s) without Issues/Recommendations Identified in the Five-Year Review: 

None. 

 

Issues and Recommendations Identified in the Five-Year Review: 

 

Issue #1 

OU(s): 
OU1/Sitewide 

Issue Category: Remedy Performance 

Issue: PFAS has been documented in the Site groundwater contaminant plume 
since 2019 and appears to be distributed similarly to other groundwater COCs 
sourced from the landfill. The current groundwater MNA remedy does not 
address PFAS and the extent of PFAS in groundwater may require additional 
investigation. Other Site media (e.g., surface water, sediment) have not been 
investigated for PFAS. 

Recommendation: Complete a supplemental RI/FS inclusive of a human health 
and ecological risk assessment for PFAS. Determine if PFAS should be added as a 
Site COC. 

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Party 
Responsible 

Oversight Party Milestone Date 

No Yes PRP EPA/State 5/10/2026 

Issue #2 

OU(s): 
OU1/Sitewide 

Issue Category: Remedy Performance 

Issue: The current MNA groundwater remedy is not working for 1,4-dioxane as 
the leading edge of the plume continues to expand and groundwater cleanup 
goals will not likely be met without additional treatment of the plume. An 
alternative groundwater remedy may also be needed to address PFAS. 

Recommendation:  Identify and evaluate groundwater remedial alternatives to 
achieve groundwater RAOs and prevent further migration of the 1,4-dioxane 
contaminant plume. If it is determined that PFAS will need to be addressed as 
part of the new or modified groundwater remedy, the alternatives evaluation 
should also consider PFAS. EPA may then issue a decision document to 
incorporate the selected new or modified groundwater remedy. 
 

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Party 
Responsible 

Oversight Party Milestone Date 

No Yes PRP EPA/State 12/31/2026 
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Issue #3 

OU(s): 
OU1/Sitewide 

Issue Category: Institutional Controls 

Issue: ICs are not in place for Kalamazoo County properties (outside the current 
GRZ) that are affected by the lowered 1,4-dioxane DWC (plus buffer). 

Recommendation: Amend the Kalamazoo County GRZ to include the additional 
Kalamazoo County properties affected by the change in the 1,4-dioxane DWC 
(plus buffer). 

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Party 
Responsible 

Oversight Party Milestone Date 

No Yes PRP EPA/State 12/31/2025 

Issue #4 

OU(s): 
OU1/Sitewide 

Issue Category: Institutional Controls 

Issue: The ICIAP needs to be revised to include all LTS components as outlined in 
the ICIAP guidance and updated to include ICs required in the 2021 ESD. 

Recommendation: Revise the ICIAP to incorporate all LTS components and ICs 
required in the 2021 ESD. 

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Party 
Responsible 

Oversight Party Milestone Date 

No Yes PRP EPA/State 12/31/2025 
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VII. PROTECTIVENESS STATEMENT 
 

OU1 and Sitewide Protectiveness Statement(s) 

Protectiveness Determination:    Short-term Protective 

Protectiveness Statement: The remedy for the K&L Avenue Landfill Superfund Site currently protects 
human health and the environment because the remedy prevents direct contact with landfilled waste 
and eliminates unacceptable risks to public health associated with potable groundwater use by 
connecting homes that exceed groundwater cleanup criteria to the Kalamazoo County water supply, 
or by providing replacement wells at impacted homes in Van Buren County, or by providing bottled 
water. Groundwater ordinances are in effect for Kalamazoo County and Van Buren County to prevent 
potable use of contaminated groundwater. However, in order for the remedy to be protective in the 
long-term, the following actions need to be taken to ensure protectiveness:  

• Complete a supplemental RI/FS inclusive of a human health and ecological risk assessment for 
PFAS. Determine if PFAS should be added as a Site COC; 

• Identify and evaluate groundwater remedial alternatives to achieve groundwater RAOs and 
prevent further migration of the 1,4-dioxane contaminant plume. If it is determined that PFAS 
will need to be addressed as part of the new or modified groundwater remedy, the alternatives 
evaluation should also consider PFAS. EPA may then issue a decision document to incorporate 
the selected new or modified groundwater remedy;  

• Amend the Kalamazoo County GRZ to include the additional Kalamazoo County properties 
affected by the change in the 1,4-dioxane DWC (plus buffer); and  

• Revise the ICIAP to incorporate all LTS components and ICs required in the 2021 ESD. 

 
VIII. NEXT REVIEW 
 
The next FYR report for the K&L Avenue Landfill Superfund Site is required five years from the 
completion date of this review. 
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APPENDIX B – Additional Site Information 
 

B1. Site Location Map 

B2. Area Subject to Deed Restrictions under 1990 ROD 

B3. 2003 Municipal Water Supply Area 

B4. 2005 Municipal Water Supply Area 

B5. GRZ & Proposed Expanded GRZ (Kalamazoo County) and Proposed GRZ (Van Buren County) 

B6. Spring 2024 Residential Well Sample Location Map 

B7. Map of Downgradient Residential Wells with Increasing 1,4-Dioaxne Trends 

B8. Groundwater Monitoring Well & Aquifer Profile Boring Location Map  

B9. Municipal Water Connection & Residential Supply Well Replacement Map (2023) 

B10. Area Wetland Map 

B11. December 2020 Model Simulated EISB At Skyview Drive 

B12. December 2020 Model Simulated Pump-and-treat At Skyview Drive 



 

 
 

FIGURE B1 – Site Location Map 
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FIGURE 1 -SITE LOCATION MAP 
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FIGURE 2  
AREA SUBJECT TO DEED RESTRICTIONS UNDER 1990 ROD 

 
 
 
 
 
 
 
 



 

 
 

 
 
 

FIGURE B2 – Area Subject to Deed Restrictions Under 1990 ROD 
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– DECLARATION OF RESTRICTIVE COVENANT AND ENVIRONMENTAL 
EASEMENT 
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FIGURE B3 – 2003 Municipal Water Supply Area 
 

  





 

 
 

FIGURE B4 – 2005 Municipal Water Supply Area 
  





 

 
 

FIGURE B5 – GRZ and Proposed Expanded GRZ (Kalamazoo County) and Proposed GRZ (Van Buren 
County) 

 
  







 

 
 

FIGURE B6 – Spring 2024 Residential Well Sample Location Map 
  
  





 

 
 

 

FIGURE B7 – Map of Downgradient Residential Wells with Increasing 1,4-Dioxane Trends  
  





 

 
 

 

FIGURE B8 – Groundwater Monitoring Well and Aquifer Profile Boring Location Map 
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FIGURE B9 – Municipal Water Connection and Residential Supply Well Replacement Map (As Of 
December 2023)  
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FIGURE B10 – Area Wetland Map  
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FIGURE B11 – December 2020 Model Simulated EISB At Skyview Drive 
  





 

 
 

 

FIGURE B12 – December 2020 Model Simulated Pump-And-Treat At Skyview Drive





 

 
 

APPENDIX C – COCs Plumes, Movement Over Time, & Reduction Calculations 
 
  
C1: Spring 2024 Isoconcentration Map for Benzene 
C2: Spring 2024 Isoconcentration Map for 1,4-dioxane 
C3: Spring 2024 Isoconcentration Map for PFAS 
C4: 1,4-Dioxane Distribution Map from 2011-Present 
C5: THF Distribution Map from 2011-Present 
C6: Benzene Distribution Map from 2011-Present 
C7: Cross Section of Plume Concentrations Near Dustin Lake  
C8: VOC Mass Removed Through Flare 
C9: Mass Reduction Calculations 
 
 
  



 

 
 

FIGURE C1: Spring 2024 Isoconcentration Map for Benzene 
  





 

 
 

 

FIGURE C2: Spring 2024 Isoconcentration Map for 1,4-dioxane 
  





 

 
 

 

FIGURE C3: Spring 2024 Isoconcentration Map for PFAS 
  





 

 
 

 

FIGURE C4 & C5: THF & 1,4-Dioxane Distribution Map from 2011-Present 
  







 

 
 

 

FIGURE C6: Benzene Distribution Map from 2011-Present 
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FIGURE C7: Cross-Section of Plume Concentrations Near Dustin Lake  
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FIGURE C8: VOC Mass Removed Through Flare  
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FIGURE C9: Mass Reduction Calculations 
 
 
 
  



TABLE 1 - Dissolved-Phase Mass Estimate Summary - KL Landfill
Tetrahydrofuran (THF) Mass Estimates - with 2002 profile control points Benzene Mass Estimates - with 2002 profile control points 

Iso-Concentration Limit Apr-02 Apr-03 Apr-04 Apr-05 Apr-06 Apr-07 Apr-08 Apr-10 Apr-11 Apr-12 Apr-13 Apr-14 Apr-15 Apr-16 Apr-17 Apr-18 Apr-19 Apr-20 % Reduction Iso-Concentration Limit Apr-02 Apr-03 Apr-04 Apr-05 Apr-06 Apr-07 Apr-08 Apr-10 Apr-11 Apr-12 Apr-13 Apr-14 Apr-15 Apr-16 Apr-17 Apr-18 Apr-19 Apr-20 % Reduction
THF>20 ug/l 2,860  3,060  1,880  2,770  1,330  1,760  1,890  1,210  1,330  1,590  1,100  890     620     560     500     250     120     50 98% Benzene>20 ug/l 1,050  1,020  810      640      590      630      790      650      510      520      440      480      280      290      250      460      330      210      80%
THF> 95 ug/l 2,010  2,170  1,080  1,910  540     970     1,100  530     620     750     350     270     130     100     20       10       -      -      100% Benzene>85 ug/l 950     910      700      520      500      500      670      530      390      400      330      390      190      200      160      390      220      130      86%

THF> 200 ug/l 1,430  1,510  580     1,040  170     450     550     160     270     300     80       50       10       -      -      -      -      -      100% Benzene>200 ug/l 810     750      550      380      350      340      490      360      230      250      180      260      60        50        40        290      130      70        91%
20 ug/l < THF < 200 ug/l 1,430  1,550  1,300  1,730  1,160  1,310  1,340  1,050  1,060  1,290  1,020  840     610     560     500     250     120     50       97% 20 ug/l < Benzene < 200 ug/l 240     270      260      260      240      290      300      290      280      270      260      220      220      240      210      170      200      140      42%

1,4 -Dioxane Mass Estimates - with 2002 profile control points 

Iso-Concentration Limit Apr-02 Apr-03 Apr-04 Apr-05 Apr-06 Apr-07 Apr-08 Apr-10 Apr-11 Apr-12 Apr-13 Apr-14 Apr-15 Apr-16 Apr-17 Apr-18 Apr-19 Apr-20 % Reduction
1,4-DD>7.2 ug/L 3,460  2,090  1,700  2,280  2,210  2,070  2,060  1,790  2,220  2,140  1,770  1,970  1,890  2,230  1,470  1,410  59%
1,4-DD>20 ug/L 3,220  1,940  1,500  2,080  2,020  2,020  1,840  1,570  1,990  1,920  1,550  1,740  1,640  1,920  1,230  1,170  64%
1,4-DD>85 ug/L 2,570  1,380  860     1,400  1,340  1,100  1,080  810     1,200  1,180  860     1,030  900     950     520     500 81%

1,4-DD>200 ug/L 1,910  610     230     710     640     360     410     180     410     450     250     350     310     210     160     200 90%
20 ug/l < 1,4-DD < 200 ug/l 1,310  1,330  1,270  1,370  1,380  1,660  1,430  1,390  1,580  1,470  1,300  1,390  1,330  1,710  1,070  970     26%

NOTES:
1)  Mass estimates are cumulative as the isoconcentration limit decreases.  For example, the mass listed for THF>20 ug/l includes the mass listed for THF>200 ug/l.
2)  For samples where compounds were not detected above the numerical reporting limit, (a.k.a non-detect or ND samples), the method detection limit (MDL) is posted in EVS with a “<” prefix and EVS used a value equal to 1/10 x MDL for data interpretation.
3)  These mass estimates were created using Environmental Visualization System/Mining Visualization System (EVS/MVS) modeling software, version 9.94 by C-Tech Corporation 

Mass (kg)

THF Mass - 2002-Present THF Mass - 2007-Present

Mass (kg)

Mass (kg)

1,4-Dioxane Mass - 2004-Present 1,4-Dioxane Mass - 2007-Present

Benzene Mass - 2002-Present Benzene Mass - 2007-Present
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APPENDIX D – Trend Charts 
 
D1: Trend Charts for Source Area Wells P49 & P53; All COCs 
D2: Trend Charts for Downgradient 1,4-dioxane Wells 
D3: Trend Charts for Select PFAS Plume Wells 
 
  



 

 
 

 

FIGURE D1: Trend Charts for Source Area Wells P49 & P53; All COCs  
 
 
 
Monitoring Well P49 COCs Over Time 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 

 
 
Monitoring Well P53 COCs Over Time 
 

 
  



 

 
 

 

D2: Trend Charts for Downgradient 1,4-dioxane Wells 

 
 



 

 
 

FIGURE D3: Trend Charts for Select PFAS Plume Wells 



 

 
 

 
 



 

 
 

APPENDIX E – 2020-2024 Summary Data Results for COCs & PFAS 
  



June 2020 Table 1A
SUMMARY OF ANALYTICAL RESULTS - PFAS COMPOUNDS

SPRING 2020 PFAS SAMPLING EVENT
WEST KL LANDFILL

943820018

M-8 M-8 M-8 M-8 MW-1 MW-1 MW-1 MW-1 MW-1 MW-7 MW-7 MW-12 MW-12 MW-12 MW-12
4/6/2021 3/30/2022 5/9/2023 5/8/2024 7/21/2020 4/6/2021 3/28/2022 5/4/2023 5/3/2024 2/21/2023 5/9/2023 4/5/2021 3/28/2022 5/5/2023 5/6/2024

N N N N N N N N N N N N N N N
Parameter CAS Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result

Hexafluoropropylene oxide dimer acid (GenX) 13252-13-6 < 3 < 3.0 1.2 0.66 < 2.5 < 2.4 < 2.5 0.72 1.9 <1.7 1 < 2.5 < 2.5 4.1 < 1.7
Perfluoro-1-Octanesulfonate (PFOS) 1763-23-1 6.9 8 8.5 7.1 0.77 J < 1.6 < 1.6 0.86 < 1.8 1.9 3.4 < 1.7 < 1.7 < 1.7 0.45
Perfluorobutanesulfonic acid (PFBS) 375-73-5 < 2 < 2 0.67 0.85 2.3 2.9 2.9 5.4 2.3 0.75 0.59 2.5 2.3 2.2 1.4
Perfluorohexanesulfonic acid (PFHxS) 355-46-4 < 2 < 2 1.6 1.1 1.4 J 1.8 < 1.6 1.5 2.1 0.81 1.4 3.4 2.1 2.2 3.7
Perfluorohexanoic acid (PFHxA) 307-24-4 4.9 4.2 5.6 3.7 15 18 12 11 4.7 1.3 0.67 31 27 21 20
Perfluoro-n-octanoic acid (PFOA) 335-67-1 18 15 17 11 4.7 12 5.3 5.8 8.5 3.7 5.5 25 12 16 22
Perfluorononanoic acid (PFNA) 375-95-1 < 2 < 2 0.31 0.28 < 1.7 < 1.6 < 1.6 0.21 < 1.8 <1.7 < 1.6 < 1.7 < 1.7 < 1.7 < 1.7

Notes:
All results are in nanograms per liter (ng/L)
Non-detects are reported as less than the method detection limit

N = Normal, FD = Field Duplicate

MW-13 MW-13

MW-13  
(Field 
Dup) MW-13 MW-13 MW-15 P-10711 P-10711 P-10711 P-10711 P-10711

P-10711 
(Field Dup)

4/2/2021 3/28/2022 3/28/2022 5/12/2023 5/3/2024 7/21/2020 7/20/2020 3/31/2021 3/24/2022 5/12/2023 5/2/2024 5/2/2024
N N FD N N N N N N N N FD

Parameter Result Result Result Result Result Result Result Result Result Result Result Result
Hexafluoropropylene oxide dimer acid (GenX) < 2.5 < 30 < 30 1.4 <1.7 < 2.6 < 2.5 < 2.4 < 2.9 < 1.6 < 1.7 < 1.6
Perfluoro-1-Octanesulfonate (PFOS) 3.3 < 20 < 20 3.7 3.3 < 1.7 < 1.6 < 1.6 < 1.9 < 1.6 < 1.7 < 1.6
Perfluorobutanesulfonic acid (PFBS) 3.3 < 20 < 20 2.5 1.0 < 1.7 1.5 J 4.4 < 1.9 2.2 2 2.1
Perfluorohexanesulfonic acid (PFHxS) 2.8 < 20 < 20 4.1 2.1 < 1.7 0.67 J < 1.6 < 1.9 0.95 0.54 0.63
Perfluorohexanoic acid (PFHxA) 40 37 38 26 6.4 < 1.7 3.8 < 1.6 4.8 15 10 12
Perfluoro-n-octanoic acid (PFOA) 16 < 20 20 21 13 < 1.7 0.78 J < 1.6 < 1.9 2.6 2.6 2.6
Perfluorononanoic acid (PFNA) < 1.7 < 20 < 20 < 1.7 <1.7 < 1.7 < 1.6 < 1.6 < 1.9 < 1.6 < 1.7 2.6

P-19 P-19 P-19 P-19 P-19 P-20 P-20 P-20 P-20 P-20 P-21 P-21 P-21 P-21
4/20/2020 4/5/2021 3/29/2022 5/10/2023 5/6/2024 4/20/2020 4/6/2021 3/29/2022 5/10/2023 5/6/2024 4/2/2021 3/28/2022 5/9/2023 5/6/2024

N N N N N N N N N N N N N N
Parameter Result Result Result Result Result Result Result Result Result Result Result Result Result Result

Hexafluoropropylene oxide dimer acid (GenX) < 0.41 < 2.9 < 2.5 1.2 0.36 < 0.43 < 2.6 < 2.5 1.1 < 1.8 < 2.5 < 2.8 < 1.6 < 1.8
Perfluoro-1-Octanesulfonate (PFOS) < 0.41 < 1.9 < 1.6 < 1.7 < 1.8 < 0.43 < 1.8 < 1.7 < 1.7 < 1.8 < 1.7 < 1.8 0.66 < 1.8
Perfluorobutanesulfonic acid (PFBS) 1.3 < 1.9 1.6 1.2 1.5 0.65 < 1.8 2.4 0.85 0.74 3 2.3 1.9 1.6
Perfluorohexanesulfonic acid (PFHxS) 0.48 < 1.9 < 1.6 0.64 0.75 < 0.43 < 1.8 < 1.7 0.41 0.66 3.5 3.5 4.8 2.6
Perfluorohexanoic acid (PFHxA) 9.5 11 13 9.6 7.1 2.1 2.8 20 4.6 4.8 33 38 37 20
Perfluoro-n-octanoic acid (PFOA) 2.4 3.4 3.8 2.9 2.7 0.81 < 1.8 3.8 2.1 2.6 18 17 27 14
Perfluorononanoic acid (PFNA) < 0.41 < 1.9 < 1.6 < 1.7 < 1.8 < 0.43 < 1.8 < 1.7 < 1.7 < 1.8 < 1.7 < 1.8 0.18 < 1.8

P-24 P-24 P-24 P-24 P-24 P-25 P-25 P-25 P-25 P-25
4/20/2020 4/5/2021 3/29/2022 5/5/2023 5/6/2024 4/20/2020 4/5/2021 3/29/2022 5/5/2023 5/6/2024

N N N N N N N N N N
Parameter Result Result Result Result Result Result Result Result Result Result

Hexafluoropropylene oxide dimer acid (GenX) 1 < 2.5 < 2.5 < 1.7 < 1.6 < 0.42 < 2.4 < 2.5 0.92 0.34
Perfluoro-1-Octanesulfonate (PFOS) < 0.42 < 1.7 < 1.7 < 1.7 < 1.6 < 0.42 < 1.6 < 1.7 < 1.7 < 1.7
Perfluorobutanesulfonic acid (PFBS) 2.2 1.8 < 1.7 0.86 0.56 1.8 2.3 2.1 1.9 1.5
Perfluorohexanesulfonic acid (PFHxS) 1.3 < 1.7 < 1.7 0.72 0.61 0.84 2 1.8 1.8 1.7
Perfluorohexanoic acid (PFHxA) 19 17 11 6.8 5 10 19 14 12 6.3
Perfluoro-n-octanoic acid (PFOA) 8.4 9.5 5.3 3.1 3.6 3.7 11 8.3 6 6.5
Perfluorononanoic acid (PFNA) < 0.42 < 1.7 < 1.7 < 1.7 < 1.6 < 0.42 < 1.6 < 1.7 < 1.7 < 1.7
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June 2020 Table 1A
SUMMARY OF ANALYTICAL RESULTS - PFAS COMPOUNDS

SPRING 2020 PFAS SAMPLING EVENT
WEST KL LANDFILL

943820018

P-27 P-27 P-27
P-27  (Field 

Dup) P-27 P-27
P-27 (Field 

Dup)
P-28  

(Field Dup) P-28 P-28 P-28 P-28 P-28
4/21/2020 4/5/2021 3/29/2022 5/5/2023 5/5/2023 5/6/2024 5/6/2024 4/20/2020 4/20/2020 4/5/2021 3/29/2022 5/12/2023 5/6/2024

N N N FD N N FD FD N N N N N
Parameter Result Result Result Result Result Result Result Result Result Result Result Result Result

Hexafluoropropylene oxide dimer acid (GenX) < 5 < 2.4 < 2.4 < 1.7 3.3 < 1.7 3.3 < 4.9 < 4.9 14 < 30 12 < 1.8
Perfluoro-1-Octanesulfonate (PFOS) < 5 < 1.6 < 1.6 < 1.7 < 1.7 < 1.7 < 1.7 < 4.9 < 4.9 2.5 < 20 3 2
Perfluorobutanesulfonic acid (PFBS) < 5 3 3.1 0.68 0.66 0.31 0.3 8 8.2 13 < 20 7.2 7
Perfluorohexanesulfonic acid (PFHxS) < 5 2.8 3 1.2 1.3 0.99 0.98 9.2 8.7 14 < 20 11 11
Perfluorohexanoic acid (PFHxA) 39 38 38 6.3 6 4.7 2.9 88 87 100 100 110 59
Perfluoro-n-octanoic acid (PFOA) 18 22 17 8.7 8.2 5.1 4.9 91 90 160 89 130 100
Perfluorononanoic acid (PFNA) < 5 < 1.6 < 1.6 < 1.7 < 1.7 < 1.7 < 1.7 < 4.9 < 4.9 < 1.8 < 20 < 1.7 0.18

P-29 P-29 P-29
P-29  (Field 

Dup) P-29 P-29
P-30 (Field 

Dup) P-30
P-30 (Field 

Dup) P-30 P-30
P-30 (Field 

Dup) P-30 P-30
4/20/2020 4/5/2021 3/29/2022 5/12/2023 5/12/2023 5/6/2024 4/21/2020 4/21/2020 4/5/2021 4/5/2021 3/29/2022 3/29/2022 5/15/2023 5/8/2024

N N N FD N N FD N FD N N FD N N
Parameter Result Result Result Result Result Result Result Result Result Result Result Result Result Result

Hexafluoropropylene oxide dimer acid (GenX) < 0.42 < 3 < 2.6 1.2 < 1.6 < 1.9 < 5 < 4.9 < 30 < 2.4 < 30 < 30 < 1.7 <1.7
Perfluoro-1-Octanesulfonate (PFOS) 0.91 < 2 < 1.7 0.79 0.86 1.5 13 12 < 20 11 < 20 < 20 11 11
Perfluorobutanesulfonic acid (PFBS) 2.1 2.2 3 1.6 3.4 1.5 7.1 7.7 < 20 7.1 < 20 < 20 4.4 1.4
Perfluorohexanesulfonic acid (PFHxS) 1.3 < 2 2.9 3.4 4.1 4.9 12 11 < 20 12 < 20 < 20 10 7.7
Perfluorohexanoic acid (PFHxA) 14 14 28 46 48 60 90 89 95 100 93 100 71 58
Perfluoro-n-octanoic acid (PFOA) 10 8.9 18 31 33 61 110 120 140 150 130 130 120 100
Perfluorononanoic acid (PFNA) < 0.42 < 2 < 1.7 < 1.8 0.16 < 1.9 < 5 < 4.9 < 20 < 1.6 < 20 < 20 0.24 0.33

P-31 P-31 P-31 P-31 P-31 P-32 P-33 P-34 P-34 P-34 P-34 P-34
P-34 (Field 

Dup)
4/21/2020 4/5/2021 3/29/2022 5/15/2023 5/8/2024 7/20/2020 7/20/2020 7/21/2020 4/1/2021 3/24/2022 5/4/2023 5/3/2024 5/3/2024

N N N N N N N N N N N N FD
Parameter Result Result Result Result Result Result Result Result Result Result Result Result Result

Hexafluoropropylene oxide dimer acid (GenX) < 4.9 < 30 < 30 < 1.7 <1.6 < 2.7 < 2.6 < 2.6 < 2.4 < 3.4 < 1.7 < 1.8 < 1.8
Perfluoro-1-Octanesulfonate (PFOS) 19 26 25 14 12 0.96 J < 1.7 1.5 J < 1.6 < 2.3 0.63 < 1.8 < 1.8
Perfluorobutanesulfonic acid (PFBS) 5.5 < 20 < 20 1.9 1.6 < 1.8 < 1.7 < 1.7 < 1.6 < 2.3 < 1.7 < 1.8 < 1.8
Perfluorohexanesulfonic acid (PFHxS) 9.7 < 20 < 20 4.7 4.5 < 1.8 < 1.7 < 1.7 < 1.6 < 2.3 < 1.7 < 1.8 < 1.8
Perfluorohexanoic acid (PFHxA) 86 78 57 36 44 < 1.8 < 1.7 < 1.7 < 1.6 < 2.3 < 1.7 < 1.8 < 1.8
Perfluoro-n-octanoic acid (PFOA) 98 98 82 47 52 < 1.8 < 1.7 0.48 J < 1.6 < 2.3 0.26 < 1.8 < 1.8
Perfluorononanoic acid (PFNA) < 4.9 < 20 < 20 0.28 0.28 < 1.8 < 1.7 < 1.7 < 1.6 < 2.3 < 1.7 < 1.8 < 1.8

P-35 P-35 P-35
P-35  (Field 

Dup) P-35 P-35 P-36 P-36 P-36
P-36  (Field 

Dup) P-36 P-36
7/21/2020 4/1/2021 3/24/2022 5/4/2023 5/4/2023 5/2/2024 7/20/2020 4/1/2021 3/24/2022 3/23/2022 5/4/2023 5/2/2024

N N N FD N N N N N FD N N
Parameter Result Result Result Result Result Result Result Result Result Result Result Result

Hexafluoropropylene oxide dimer acid (GenX) < 2.6 < 2.5 < 2.8 < 1.7 < 1.8 < 1.8 < 2.4 < 2.9 < 2.4 < 2.4 < 1.6 < 1.9
Perfluoro-1-Octanesulfonate (PFOS) 0.53 J < 1.7 < 1.8 < 1.7 < 1.8 < 1.8 3.2 4.1 < 1.6 < 1.6 1.2 0.98
Perfluorobutanesulfonic acid (PFBS) 2.4 2.6 2.7 4 4.3 4 2.4 < 2 < 1.6 1.6 3 2.6
Perfluorohexanesulfonic acid (PFHxS) 0.77 J < 1.7 < 1.8 1.1 1.1 1.1 1.8 < 2 < 1.6 < 1.6 2.4 1.5
Perfluorohexanoic acid (PFHxA) 3.4 2.3 < 1.8 < 1.7 < 1.8 < 1.8 19 11 12 13 18 19
Perfluoro-n-octanoic acid (PFOA) 11 7.7 1.8 1.5 1.6 1.1 5.4 6.6 4.1 3.2 7.8 6.7
Perfluorononanoic acid (PFNA) < 1.7 < 1.7 < 1.8 < 1.7 < 1.8 < 1.8 < 1.6 < 2 < 1.6 < 1.6 < 1.6 < 1.9

Page 2 of 4



June 2020 Table 1A
SUMMARY OF ANALYTICAL RESULTS - PFAS COMPOUNDS

SPRING 2020 PFAS SAMPLING EVENT
WEST KL LANDFILL

943820018

P-38 P-38 P-38 P-38 P-38 P-39 P-39 P-39 P-39 P-39 P-42 P-42 P-42 P-42 P-42
7/21/2020 4/1/2021 3/28/2022 5/5/2023 5/2/2024 7/21/2020 4/1/2021 3/28/2022 5/5/2023 5/3/2024 7/20/2020 4/1/2021 3/23/2022 5/9/2023 5/2/2024

N N N N N N N N N N N N N N N
Parameter Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result

Hexafluoropropylene oxide dimer acid (GenX) < 3.1 < 2.5 < 2.8 < 1.6 < 1.8 < 2.5 < 2.7 < 2.7 < 1.7 < 1.8 < 2.5 < 2.5 < 2.9 0.4 < 1.7
Perfluoro-1-Octanesulfonate (PFOS) < 2.1 < 1.7 < 1.9 0.44 < 1.8 3.6 3.5 4.6 5.2 3.6 1.6 J < 1.7 1.9 1.3 0.62
Perfluorobutanesulfonic acid (PFBS) < 2.1 < 1.7 < 1.9 < 1.6 < 1.8 0.84 J 1.9 2.7 1.5 1.4 0.68 J < 1.7 < 1.9 1.5 1
Perfluorohexanesulfonic acid (PFHxS) < 2.1 < 1.7 < 1.9 < 1.6 < 1.8 < 1.7 < 1.8 2.1 0.69 0.45 1.2 J < 1.7 < 1.9 1.9 1
Perfluorohexanoic acid (PFHxA) < 2.1 < 1.7 < 1.9 < 1.6 < 1.8 3.1 4.5 7.1 4.8 6.3 3.3 2.9 2.2 3.1 2.4
Perfluoro-n-octanoic acid (PFOA) < 2.1 < 1.7 < 1.9 < 1.6 < 1.8 6.9 9.4 15 11 11 6.7 7.0 5.5 5.6 3.9
Perfluorononanoic acid (PFNA) < 2.1 < 1.7 < 1.9 < 1.6 < 1.8 < 1.7 < 1.8 < 1.8 1.3 1.1 < 1.7 < 1.7 < 1.9 < 1.7 < 1.7

P-44 P-44 P-44 P-44 P-44 P-46 P-46 P-46 P-46 P-48 P-48
P-48  (Field 

Dup) P-48 P-48
4/20/2020 4/2/2021 3/24/2022 5/16/2023 5/2/2024 4/6/2021 3/30/2022 5/16/2023 5/8/2024 4/6/2021 3/28/2022 5/10/2023 5/10/2023 5/7/2024

N N N N N N N N N N N FD N N
Parameter Result Result Result Result Result Result Result Result Result Result Result Result Result Result

Hexafluoropropylene oxide dimer acid (GenX) < 0.43 < 2.5 < 2.5 1.6 < 1.8 < 2.6 < 2.4 < 1.7 <1.8 < 29 < 30 13 8 1.3
Perfluoro-1-Octanesulfonate (PFOS) 0.86 < 1.7 < 1.6 0.42 < 1.8 < 1.7 < 1.6 < 1.7 0.63 35 43 34 36 33
Perfluorobutanesulfonic acid (PFBS) 1.6 1.8 2 2.3 1.6 < 1.7 < 1.6 < 1.7 0.59 < 20 < 20 3.5 < 20 0.92
Perfluorohexanesulfonic acid (PFHxS) 0.44 < 1.7 < 1.6 1.8 0.79 < 1.7 < 1.6 < 1.7 1.1 < 20 < 20 4.1 3.4 2.9
Perfluorohexanoic acid (PFHxA) 11 14 23 23 13 < 1.7 < 1.6 < 1.7 8.6 < 20 < 20 3.5 2.6 4.5
Perfluoro-n-octanoic acid (PFOA) 1.8 2.9 6.7 8.9 4.9 < 1.7 < 1.6 1 9.9 25 29 24 30 26
Perfluorononanoic acid (PFNA) < 0.43 < 1.7 < 1.6 < 1.7 < 1.8 < 1.7 < 1.6 < 1.7 <1.8 < 20 < 20 < 20 < 20 0.34

P-49 (Field 
Dup) P-49 P-49 P-49 P-49

P-49 (Field 
Dup) P-50 P-50 P-50 P-50 P-51 P-51

P-51  
(Field 
Dup) P-51 P-51

4/6/2021 4/6/2021 3/30/2022 5/10/2023 5/7/2024 5/7/2024 4/6/2021 3/30/2022 5/10/2023 5/8/2024 4/6/2021 3/30/2022 5/16/2023 5/16/2023 5/7/2024
FD N N N N FD N N N N N N FD N N

Parameter Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result
Hexafluoropropylene oxide dimer acid (GenX) < 30 < 29 < 2.8 < 20 <1.8 <1.7 2.4 < 2.5 2.4 <1.7 < 29 < 2.6 0.82 < 1.6 <1.8
Perfluoro-1-Octanesulfonate (PFOS) 35 35 39 21 25 18 14 19 13 7.3 51 6.5 5.1 4.6 8.7
Perfluorobutanesulfonic acid (PFBS) < 20 < 19 3 4.5 1.4 1.2 1.6 2 1.7 1.2 < 20 < 1.7 0.89 0.88 1.4
Perfluorohexanesulfonic acid (PFHxS) < 20 < 19 11 5.4 4.1 3.7 3.1 6.4 3.7 2.8 < 20 < 1.7 0.37 0.38 2.7
Perfluorohexanoic acid (PFHxA) 37 39 20 18 12 7.2 20 31 21 12 94 < 1.7 1.1 0.4 12
Perfluoro-n-octanoic acid (PFOA) 100 100 57 35 39 30 31 58 37 24 140 3.1 2.2 1.8 23
Perfluorononanoic acid (PFNA) < 20 < 19 < 1.9 < 20 0.25 0.21 < 1.6 < 1.6 0.39 0.33 < 20 < 1.7 0.28 < 1.6 0.26

P-52 P-52 P-52 P-52 P-53 P-53 P-53 P-53 P-55 P-55 P-55 P-55
4/6/2021 3/28/2022 5/10/2023 5/7/2024 4/6/2021 3/30/2022 5/10/2023 5/8/2024 4/6/2021 3/30/2022 5/10/2023 5/7/2024

N N N N N N N N N N N N
Parameter Result Result Result Result Result Result Result Result Result Result Result Result

Hexafluoropropylene oxide dimer acid (GenX) < 2.4 5 3.9 <1.7 < 2.4 < 2.5 0.73 <1.7 < 2.6 < 2.9 0.52 <1.8
Perfluoro-1-Octanesulfonate (PFOS) 4.4 6.6 4.8 6.7 2.5 1.6 2 2.6 < 1.7 < 2 < 1.6 <1.8
Perfluorobutanesulfonic acid (PFBS) < 1.6 < 1.7 1.2 1.3 < 1.6 < 1.6 1.2 0.8 < 1.7 < 2 2 0.47
Perfluorohexanesulfonic acid (PFHxS) 2.5 3.8 2.2 2.6 < 1.6 < 1.6 0.59 1.2 < 1.7 < 2 0.17 <1.8
Perfluorohexanoic acid (PFHxA) 6.5 6.1 4.8 4.4 2.2 < 1.6 0.89 8.2 11 21 12 7.5
Perfluoro-n-octanoic acid (PFOA) 15 19 13 15 5.9 < 1.6 2.5 8.2 < 1.7 < 2 1.1 1.4
Perfluorononanoic acid (PFNA) < 1.6 < 1.7 0.17 0.23 < 1.6 < 1.6 0.38 0.61 < 1.7 < 2 < 1.6 <1.8

P-56 P-56 P-56 P-56 P-56 P-57 P-57 P-57 P-57 P-57 P-58 P-58 P-58 P-58 P-58
7/20/2020 4/1/2021 3/24/2022 5/12/2023 5/2/2024 7/20/2020 3/31/2021 3/23/2022 5/5/2023 5/2/2024 7/20/2020 4/1/2021 3/24/2022 5/4/2023 5/2/2024

N N N N N N N N N N N N N N N
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June 2020 Table 1A
SUMMARY OF ANALYTICAL RESULTS - PFAS COMPOUNDS

SPRING 2020 PFAS SAMPLING EVENT
WEST KL LANDFILL

943820018

Parameter Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result
Hexafluoropropylene oxide dimer acid (GenX) < 2.6 < 2.5 < 2.4 0.59 <1.8 < 2.4 < 2.7 < 2.5 < 1.7 < 1.8 < 2.4 < 2.5 < 2.5 < 1.6 < 1.8
Perfluoro-1-Octanesulfonate (PFOS) < 1.7 < 1.7 < 1.6 < 1.7 <1.8 < 1.6 < 1.8 < 1.7 < 1.7 < 1.8 < 1.6 < 1.7 < 1.7 < 1.6 < 1.8
Perfluorobutanesulfonic acid (PFBS) 2.5 3.4 1.9 1.9 2.6 0.99 J < 1.8 1.8 1.6 1.3 0.87 J < 1.7 < 1.7 0.84 0.8
Perfluorohexanesulfonic acid (PFHxS) 1.6 J 2.3 < 1.6 1.8 1.9 < 1.6 < 1.8 < 1.7 0.25 < 1.8 0.77 J < 1.7 < 1.7 0.32 0.47
Perfluorohexanoic acid (PFHxA) 22 24 17 20 23 6.1 5.1 4.7 6 6.2 5.4 5.1 2.7 2 3.1
Perfluoro-n-octanoic acid (PFOA) 11 15 8.6 13 14 0.67 J < 1.8 < 1.7 0.48 0.75 3.4 3.4 1.8 1.7 2
Perfluorononanoic acid (PFNA) < 1.7 < 1.7 < 1.6 < 1.7 <1.8 < 1.6 < 1.8 < 1.7 < 1.7 < 1.8 < 1.6 < 1.7 < 1.7 < 1.6 < 1.8

P-61
(Field 
Dup) P-61 P-61 P-61 P-61 P-63 P-63 P-63 P-63 P-63

7/21/2020 7/21/2020 3/31/2021 3/23/2022 5/5/2023 5/2/2024 7/20/2020 3/31/2021 3/23/2022 5/15/2023 5/2/2024
N FD N N N N N N N N N

Parameter Result Result Result Result Result Result Result Result Result Result Result
Hexafluoropropylene oxide dimer acid (GenX) 0.59 J 1.7 J < 2.5 < 2.5 0.7 <1.8 < 2.6 < 2.5 < 2.5 1.8 < 1.7
Perfluoro-1-Octanesulfonate (PFOS) < 1.7 < 1.7 < 1.7 < 1.7 < 1.6 <1.8 < 1.8 < 1.7 < 1.7 < 1.7 < 1.7
Perfluorobutanesulfonic acid (PFBS) 5.3 4.9 8.8 3.2 3.5 6.4 3.9 5.3 1.9 2.7 2.4
Perfluorohexanesulfonic acid (PFHxS) 2 2 3.1 2 2 2.7 1.8 < 1.7 < 1.7 1.3 1.1
Perfluorohexanoic acid (PFHxA) 43 41 49 34 31 42 29 31 19 22 16
Perfluoro-n-octanoic acid (PFOA) 18 16 27 15 19 24 11 13 6.7 9.5 8.8
Perfluorononanoic acid (PFNA) < 1.7 0.42 J < 1.7 < 1.7 0.16 0.46 < 1.8 < 1.7 < 1.7 0.18 < 1.7

P-66
(Field 
Dup) P-66 P-66 P-66 P-66 P-73 P-73

P-73  (Field 
Dup) P-73 P-73

7/20/2020 7/20/2020 3/31/2021 3/23/2022 5/15/2023 5/2/2024 4/1/2021 3/23/2022 5/9/2023 5/9/2023 5/2/2024
N FD N N N N N N FD N N

Parameter Result Result Result Result Result Result Result Result Result Result Result
Hexafluoropropylene oxide dimer acid (GenX) 0.59 J 0.60 J < 2.5 < 2.5 1.8 < 1.7 < 2.4 < 2.4 < 1.7 < 1.7 < 1.7
Perfluoro-1-Octanesulfonate (PFOS) < 1.7 < 1.7 < 1.6 < 1.6 < 1.6 < 1.7 < 1.6 < 1.6 < 1.7 < 1.7 < 1.7
Perfluorobutanesulfonic acid (PFBS) 1.8 1.7 3 < 1.6 2.3 2.3 < 1.6 < 1.6 0.3 0.36 < 1.7
Perfluorohexanesulfonic acid (PFHxS) 0.76 J 0.58 J < 1.6 < 1.6 0.83 0.76 < 1.6 < 1.6 < 1.7 0.19 < 1.7
Perfluorohexanoic acid (PFHxA) 12 13 17 13 19 13 1.6 < 1.6 1.2 1.5 1.9
Perfluoro-n-octanoic acid (PFOA) 2.9 2.7 4.7 3.3 6.2 5.8 < 1.6 < 1.6 0.38 0.48 0.33
Perfluorononanoic acid (PFNA) < 1.7 < 1.7 < 1.6 < 1.6 < 1.6 < 1.7 < 1.6 < 1.6 < 1.7 < 1.7 < 1.7

P-75 P-75 P-75
P-75  (Field 

Dup) P-75 P-75 P-76
TW-4  

(Field Dup) TW-4 TW-4
TW-4 

(Field Dup) TW-4 TW-4
7/21/2020 4/1/2021 3/24/2022 3/24/2022 5/4/2023 5/2/2024 7/20/2020 4/7/2021 4/7/2021 3/30/2022 3/30/2022 5/9/2023 5/7/2024

N N N FD N N N FD N N FD N N
Parameter Result Result Result Result Result Result Result Result Result Result Result Result Result

Hexafluoropropylene oxide dimer acid (GenX) < 2.6 < 2.5 < 2.7 < 3.1 < 1.7 < 1.7 < 2.5 < 2.7 < 2.6 < 2.7 < 2.6 < 1.6 <1.6
Perfluoro-1-Octanesulfonate (PFOS) 1.8 2.2 < 1.8 < 2.1 0.63 0.44 < 1.7 2.9 3.3 < 1.8 2 2.6 2.5
Perfluorobutanesulfonic acid (PFBS) < 1.8 < 1.7 < 1.8 < 2.1 0.35 0.51 1.6 J 2.6 2.8 1.9 2 2.1 1.8
Perfluorohexanesulfonic acid (PFHxS) < 1.8 < 1.7 < 1.8 < 2.1 < 1.7 0.28 1.3 J 8.1 8.3 4.2 4.3 5.8 6.4
Perfluorohexanoic acid (PFHxA) < 1.8 < 1.7 < 1.8 < 2.1 < 1.7 < 1.7 < 1.7 44 42 23 23 42 27
Perfluoro-n-octanoic acid (PFOA) < 1.8 < 1.7 < 1.8 < 2.1 < 1.7 < 1.7 < 1.7 40 42 19 19 45 29
Perfluorononanoic acid (PFNA) < 1.8 < 1.7 < 1.8 < 2.1 < 1.7 < 1.7 < 1.7 < 1.8 < 1.7 < 1.8 < 1.8 0.23 0.2
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June 2020 TABLE 1A
SUMMARY OF ANALYTICAL RESULTS-VOLATILE ORGANICS

2NDQ 2020 MONITORING
WEST KL LANDFILL

943820018

MW-7 MW-7 M-8 M-8 M-8 M-8 M-8 MW-1 MW-1 MW-1 MW-1 MW-1 MW-12 MW-12 MW-12 MW-12

2/21/2023 5/9/2023 4/16/2020 4/6/2021 3/30/2022 5/9/2023 5/8/2024 4/21/2020 4/6/2021 3/28/2022 5/4/2023 5/3/2024 4/17/2020 4/5/2021 3/28/2022 5/5/2023

N N N N N N N N N N N N N N N N
Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result

Benzene < 1.0 < 1.0 < 1 < 1 < 1 <1.0 <1 14 2.8 3.1 3.5 5 270 77 19 88
1,4-Dioxane 7.1 4.3 5.4 4 6.1 5.1 3.2 9.4 16 16 13 8.8 190 97 63 110
Tetrahydrofuran <2.0 < 2.0 < 2 < 2 < 2 <2.0 <2 < 2 < 2 < 2 <2.0 <2 12 11 6.7 7.3
Notes:

μg/L = micrograms per liter

N = Normal, Field Dup = Field Duplicate

MW-13 MW-13 MW-13 MW-13 MW-13 MW-15 MW-15 MW-15 MW-15 P-10711 P-10711 P-10711 P-10711 P-10711 P-10711 P-10711
4/15/2020 4/2/2021 3/28/2022 5/12/2023 5/3/2024 4/2/2021 3/25/2022 5/9/2023 5/6/2024 3/31/2020 9/29/2020 3/31/2021 10/5/2021 3/24/2022 10/11/2022 5/12/2023

N N N N N N N N N N N N N N N N
Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result

Benzene 170 160 130 140 150 < 1 < 1 < 1.0 <1 < 1 < 1 < 1 < 1.0
1,4-Dioxane 130 210 190 150 65 < 1 < 1 <1.0 <1 69 52 18 43 80 95 120
Tetrahydrofuran 56 71 100 39 11 < 2 < 2 < 2.0 <2 22 11 36 23

P-19 P-19 P-19 P-19 P-19 P-20 P-20 P-20 P-20 P-20 P-21 P-21 P-21 P-21 P-21 P-21
4/20/2020 4/5/2021 3/29/2022 5/10/2023 5/6/2024 4/20/2020 4/6/2021 3/29/2022 5/10/2023 5/6/2024 4/15/2020 4/2/2021 3/28/2022 5/2/2023 10/3/2023 5/6/2024

N N N N N N N N N N N N N N N N
Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result

Benzene 35 27 6.2 4.3 12 < 1 < 1 1.1 < 1.0 <1 230 220 90 62 70
1,4-Dioxane 53 52 50 47 39 16 10 96 27 23 100 94 59 73 55 36
Tetrahydrofuran 29 29 21 7.8 6.9 3.9 2.7 24 < 2.0 4.3 7 3.6 6 3.8 2.7

P-24 P-24 P-24 P-24 P-24 P-25 P-25 P-25 P-25 P-25 P-25 P-27 P-27 P-27 P-27 P-27
4/20/2020 4/5/2021 3/29/2022 5/5/2023 5/6/2024 4/20/2020 4/5/2021 3/29/2022 5/5/2023 10/3/2023 5/6/2024 4/21/2020 4/5/2021 3/29/2022 5/5/2023 5/6/2024

N N N N N N N N N N N N N N N N
Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result

Benzene < 1 < 1 < 1 <1.0 <1 < 1 < 1 < 1 <1.0 <1 100 100 65 92 49
1,4-Dioxane 39 32 19 17 13 51 61 45 71 34 36 110 120 91 33 13
Tetrahydrofuran < 2 < 2 < 2 <2.0 <2 5.7 7.7 7.6 3.2 3 5.3 8.9 7.5 2.3 2

P-28 (Field 
Dup) P-28

P-28 (Field 
Dup) P-28 P-28

P-28 (Field 
Dup) P-28

P-28 (Field 
Dup)

P-28 (Field 
Dup) P-28 P-28

P-28 (Field 
Dup) P-29 P-29 P-29 P-29

4/20/2020 4/20/2020 4/5/2021 4/5/2021 3/29/2022 3/29/2022 5/12/2023 5/12/2023 10/3/2023 10/3/2023 5/6/2024 5/6/2024 4/20/2020 4/5/2021 3/29/2022 5/12/2023
V N V N N V N V C N N FD N N N N

Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result
Benzene 2.4 2.4 3.2 3.2 4.9 5.1 8.6 8.3 10 11 < 1 < 1 < 1 2.6
1,4-Dioxane 240 240 200 220 200 200 210 220 240 260 180 180 58 42 88 190
Tetrahydrofuran 52 52 14 14 5.1 6.1 3.8 4 4.5 4.4 < 2 < 2 2.9 18

P-30
P-30 (Field 

Dup)
P-30 (Field 

Dup) P-30 P-30
P-30 (Field 

Dup) P-30
P-30 (Field 

Dup) P-30
P-30 (Field 

Dup) P-31 P-31 P-31 P-31 P-31 P-32
4/21/2020 4/21/2020 4/5/2021 4/5/2021 3/29/2022 3/29/2022 5/16/2023 5/16/2023 5/8/2024 5/8/2024 4/21/2020 4/5/2021 3/29/2022 5/2/2023 5/8/2024 4/1/2020

N FD FD N N FD N FD N FD N N N N N N
Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result

Benzene 190 190 160 160 120 130 130 130 130 120 85 85 110 86 64 < 1
1,4-Dioxane 120 110 110 120 120 120 87 88 96 99 78 110 66 45 47 < 1
Tetrahydrofuran 18 19 11 10 9.2 10 8.5 8.1 8 8.7 8.7 8.7 4.8 3.8 2.6 < 2

P-33 P-33 P-33 P-33 P-33 P-34 P-34 P-34 P-34 P-34 P-35 P-35 P-35 P-35 P-35 P-35
4/14/2020 4/1/2021 3/23/2022 5/8/2023 5/1/2024 4/14/2020 4/1/2021 3/24/2022 5/4/2023 5/3/2024 4/14/2020 9/30/2020 4/1/2021 10/6/2021 3/24/2022 10/12/2022

N N N N N N N N N N N N N N N N
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Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result
Benzene < 1 < 1 < 1 <1.0 <1 < 1 < 1 < 1 <1.0 <1 < 1 < 1 < 1
1,4-Dioxane < 1 < 1 < 1 <1.0 <1 < 1 < 1 < 1 <1.0 <1 7.3 15 6.3 1.5 < 1 <1.0
Tetrahydrofuran < 2 < 2 < 2 <2.0 <2 < 2 < 2 < 2 <2.0 <2 < 2 3 < 2

P-36 P-36 P-36 P-36 P-36 P-36 P-36 P-36 P-36 P-37 P-37 P-37 P-37 P-37 P-37 P-37
3/31/2020 9/30/2020 4/1/2021 10/6/2021 3/24/2022 10/11/2022 5/4/2023 9/13/2023 5/2/2024 3/31/2020 9/30/2020 3/31/2021 10/6/2021 3/23/2022 10/10/2022 5/11/2023

N N N N N N N N N N N N N N N N
Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result

Benzene < 1 25 4.7 3.8 <1 < 1 < 1 < 1 < 1.0
1,4-Dioxane 94 110 74 65 78 120 140 96 110 8.5 6.8 9 14 15 19 16
Tetrahydrofuran 11 9.4 12 8.4 6.5 < 2 < 2 < 2 < 2.0

P-38 P-38 P-38 P-38 P-38 P-39 P-39 P-39 P-39 P-39 P-40 P-40 P-40 P-40 P-40
4/14/2020 4/1/2021 3/28/2022 5/5/2023 5/2/2024 4/14/2020 4/1/2021 3/28/2022 5/5/2023 5/3/2024 4/15/2020 3/31/2021 3/23/2022 5/8/2023 5/1/2024

N N N N N N N N N N N N N N N
Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result

Benzene < 1 < 1 < 1 <1.0 <1 < 1 < 1 < 1 <1.0 <1 < 1 < 1 < 1 <1.0 <1
1,4-Dioxane < 1 < 1 < 1 <1.0 <1 < 1 1.7 6.6 8.2 6 < 1 < 1 < 1 <1.0 <1
Tetrahydrofuran < 2 < 2 < 2 <2.0 <2 < 2 < 2 < 2 <2.0 <2 < 2 < 2 < 2 <2.0 <2

P-41 P-41 P-41 P-41 P-41 P-41 P-41 P-41 P-41 P-42 P-42 P-42 P-42 P-42 P-42 P-42
4/1/2020 9/30/2020 3/31/2021 10/6/2021 3/23/2022 10/12/2022 5/8/2023 9/12/2023 5/1/2024 4/14/2020 9/30/2020 4/1/2021 10/6/2021 3/23/2022 10/11/2022 5/9/2023

N N N N N N N N N N N N N N N N
Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result

Benzene < 1 < 1 < 1 <1.0 <1 < 1 < 1 < 1 < 1.0
1,4-Dioxane 18 9.3 15 16 33 32 26 22 15 5.4 5.2 5 4.9 5.4 6.4 5.7
Tetrahydrofuran 11 4.8 18 11 6.8 < 2 < 2 < 2 < 2.0

P-43 P-43 P-43 P-43 P-43 P-43 P-43 P-43 P-43 P-44 P-44 P-44 P-44 P-44 P-44 P-44
4/15/2020 9/30/2020 3/31/2021 10/6/2021 3/25/2022 10/12/2022 5/12/2023 9/13/2023 5/1/2024 4/20/2020 9/30/2020 4/2/2021 10/6/2021 3/24/2022 10/12/2022 5/2/2023

N N N N N N N N N N N N N N N N
Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result

Benzene < 1 < 1 < 1 < 1.0 <1 < 1 < 1 < 1 < 1.0
1,4-Dioxane < 1 <1 < 1 < 1 < 1 <1.0 <1.0 <1.0 <1 36 24 31 91 120 130 100
Tetrahydrofuran < 2 < 2 < 2 < 2.0 <2 5 3.3 24 23

P-45 P-45 P-45 P-45 P-45 P-46 P-46 P-46 P-46 P-46 P-46 P-46 P-46 P-46
4/15/2020 4/1/2021 3/25/2022 5/2/2023 5/1/2024 4/16/2020 10/1/2020 4/6/2021 10/7/2021 3/30/2022 10/13/2022 5/2/2023 9/14/2023 5/8/2024

N N N N N N N N N N N N N N
Result Result Result Result Result Result Result Result Result Result Result Result Result Result

Benzene < 1 < 1 < 1 < 1.0 <1 < 1 < 1 < 1 < 1 < 1 <1.0 1.3 1.7 150
1,4-Dioxane < 1 < 1 < 1 <1.0 <1 < 1 < 1 < 1 3.9 < 1 60 1.3 1.7 25
Tetrahydrofuran < 2 < 2 < 2 < 2.0 <2 < 2 < 2 < 2 < 2 < 2 39 <2.0 <2.0 6.2

P-48 P-48 P-48 (Field Dup P-48 48 (Field Du P-48 P-48 P-48 (Field Dup P-48 P-48 P-48 (Field Dup P-48 P-48
4/16/2020 10/1/2020 10/1/2020 4/6/2021 10/6/2021 10/6/2021 3/28/2022 10/12/2022 10/12/2022 5/10/2023 9/14/2023 9/14/2023 5/7/2024

N N FD N FD N N FD N N FD N N
Result Result Result Result Result Result Result Result Result Result Result Result Result

Benzene 420 190 90 81 130 110 16 23 22
1,4-Dioxane 110 40 44 24 14 15 32 27 24 9.3 7.7 8.3 7.1
Tetrahydrofuran 110 32 33 12 35 52 2.2 3.1 3.1

P-49 P-49 P-49 P-49 P-49 P-49 P-49 P-49 P-49 P-50 P-50 P-50 P-50 P-50 P-50 P-50
4/16/2020 10/1/2020 4/6/2021 10/7/2021 3/30/2022 10/12/2022 5/10/2023 9/14/2023 5/7/2024 4/16/2020 10/1/2020 4/6/2021 10/7/2021 3/30/2022 10/12/2022 5/10/2023

N N N N N N N N N N N N N N N N
Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result

Benzene 830 680 630 890 460 420 280 <1.0 120 9.5 1.6 31 2.9 95 1.5 48

COMPOUNDS

COMPOUNDS

COMPOUNDS

COMPOUNDS

COMPOUNDS

COMPOUNDS

COMPOUNDS

Page 2 of 10



June 2020 TABLE 1A
SUMMARY OF ANALYTICAL RESULTS-VOLATILE ORGANICS

2NDQ 2020 MONITORING
WEST KL LANDFILL

943820018

1,4-Dioxane 210 170 170 160 84 120 100 88 72 6.1 27 17 7.6 25 4.9 19
Tetrahydrofuran 260 200 180 190 29 87 35 24 7.2 < 2 9.2 4.4 2.1 2.2 <2.0 3.4

P-51 P-51 P-51 P-51 P-51 P-51 P-51 P-51 P-51 P-52 P-52 P-52 P-52 P-52 P-52 P-52
4/16/2020 10/1/2020 4/6/2021 10/6/2021 3/30/2022 10/12/2022 5/2/2023 9/14/2023 5/7/2024 4/16/2020 10/1/2020 4/6/2021 10/6/2021 3/28/2022 10/12/2022 5/10/2023

N N N N N N N N N N N N N N N N
Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result

Benzene 150 42 210 90 6.5 1.2 <1.0 <1.0 59 3.8 5.1 5.3 8.8 4.8 5.2 5.3
1,4-Dioxane 52 22 140 54 < 1 <1.0 1.4 <1.0 20 10 8.6 30 19 16 11 21
Tetrahydrofuran 8.5 <2 7.8 2.9 < 2 <2.0 <2.0 <2.0 6.3 < 2 <2 < 2 < 2 < 2 <2.0 < 2.0

P-53 53 (Field DuP-53 (Field Dup P-53 53 (Field Du P-53 -53 (Field Du P-53 P-53 -53 (Field Dup P-53 P-53 P-53 -53 (Field Du P-53 P-53
4/16/2020 4/16/2020 10/1/2020 10/1/2020 4/6/2021 4/6/2021 10/7/2021 10/7/2021 3/30/2022 3/30/2022 10/13/2022 10/13/2022 5/10/2023 5/10/2023 9/14/2023 9/14/2023

N FD FD N FD N FD N N FD FD N N FD FD N
Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result

Benzene 13 13 55 22 22 170 3.3 3.3 4.5 1.9 2.2 5.3
1,4-Dioxane 1.1 1.3 14 14 3.8 2.8 5.6 4 1.4 1.4 3.8 4.4 3.0 2.8 <1.0 <1.0
Tetrahydrofuran < 2 < 2 5 < 2 < 2 < 2 < 2 <2 <2.0 < 2.0 <2.0 <2.0

P-54 P-54 P-54 P-54 P-54 P-54 P-54 P-54 P-54 P-55 P-55 P-55 P-55 P-55 P-55 P-55
4/14/2020 9/30/2020 3/31/2021 10/6/2021 3/31/2021 10/11/2022 5/8/2023 9/13/2023 5/1/2024 4/16/2020 10/1/2020 4/6/2021 10/7/2021 3/30/2022 10/12/2022 5/10/2023

N N N N N N N N N N N N N N N N
Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result

Benzene < 1 < 1 < 1 <1.0 <1 < 1 < 1 < 1 < 1 < 1 <1.0 < 1.0
1,4-Dioxane < 1 < 1 < 1 < 1 < 1 <1.0 <1.0 <1.0 <1 90 120 89 64 130 97 70
Tetrahydrofuran < 2 < 2 < 2 <2.0 <2 < 2 <2 < 2 < 2 < 2 2.6 < 2.0

P-56 P-56 P-56 P-56 P-56 P-56 P-56 P-56 P-56 P-57 P-57 P-57 P-57 P-57 P-57 P-57
4/1/2020 9/30/2020 4/1/2021 10/5/2021 3/24/2022 10/11/2022 5/2/2023 9/13/2023 5/2/2024 4/1/2020 9/30/2020 3/31/2021 10/5/2021 3/23/2022 10/11/2022 5/5/2023

N N N N N N N N N N N N N N N N
Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result

Benzene < 1 < 1 < 1 < 1.0 <1 < 1 < 1 < 1 <1.0
1,4-Dioxane 97 83 100 73 95 88 90 77 55 87 68 88 50 38 69 88
Tetrahydrofuran 2.8 2.4 2.6 2.7 2.4 53 62 54 51

P-58 P-58 P-58 P-58 P-58 P-59 P-59 P-59 P-59 P-59 P-60 P-60 P-60 P-60 P-60
4/14/2020 4/1/2021 3/24/2022 5/4/2023 5/2/2024 4/1/2020 4/1/2021 3/23/2022 5/2/2023 5/1/2024 4/1/2020 3/31/2021 3/22/2022 5/2/2023 5/1/2024

N N N N N N N N N N N N N N N
Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result

Benzene < 1 < 1 < 1 <1.0 <1 < 1 < 1 < 1 <1.0 <1 < 1 < 1 < 1 <1.0 <1
1,4-Dioxane 40 37 37 26 21 < 1 < 1 < 1 <1.0 <1 < 1 < 1 < 1 <1.0 <1
Tetrahydrofuran 32 28 13 3.1 <2 < 2 < 2 < 2 <2.0 <2 < 2 < 2 < 2 <2.0 <2

P-61 P-61 P-61 P-61 P-61 P-61 P-61 P-61 P-61 P-62 P-62 P-62 P-62 P-62
4/1/2020 9/30/2020 3/31/2021 10/5/2021 3/23/2022 10/11/2022 5/5/2023 9/13/2023 5/2/2024 3/31/2020 3/30/2021 3/28/2022 5/2/2023 4/30/2024

N N N N N N N N N N N N N N
Result Result Result Result Result Result Result Result Result Result Result Result Result Result

Benzene < 1 < 1 < 1 <1.0 <1 < 1 < 1 < 1 <1.0 <1
1,4-Dioxane 230 200 270 150 190 200 290 190 150 2.7 3.2 4.0 6.3 4.2
Tetrahydrofuran 38 37 35 25 15 < 2 < 2 < 2 <2.0 <2

P-63 P-63 P-63 P-63 P-63 P-63 P-63 P-63 P-63 P-64 P-64 P-64 P-64 P-64 P-64 P-64
4/1/2020 9/30/2020 3/31/2021 10/5/2021 3/23/2022 10/11/2022 5/2/2023 9/13/2023 5/2/2024 4/1/2020 9/29/2020 3/30/2021 10/5/2021 3/22/2022 10/12/2022 5/8/2023

N N N N N N N N N N N N N N N N
Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result

Benzene < 1 < 1 < 1 <1.0 <1 < 1 < 1 < 1 <1.0
1,4-Dioxane 230 170 220 140 170 160 160 140 99 2.9 2.6 2.2 2.1 2.9 3.0 3
Tetrahydrofuran 23 13 8.5 6 7.7 < 2 < 2 < 2 <2.0
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P-65 P-65 P-65 P-65 P-65 P-65 P-65 P-65 P-65 P-66 P-66 P-66 P-66 P-66 P-66 P-66
3/31/2020 9/29/2020 3/30/2021 10/5/2021 3/22/2022 10/12/2022 5/8/2023 9/12/2023 4/30/2024 3/31/2020 9/29/2020 3/31/2021 10/5/2021 3/23/2022 10/12/2022 5/2/2023

N N N N N N N N N N N N N N N N
Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result

Benzene < 1 < 1 < 1 <1.0 <1 < 1 < 1 < 1 <1.0
1,4-Dioxane 44 38 29 28 42 52 74 69 60 130 110 130 110 160 140 140
Tetrahydrofuran 6.6 4.1 7.9 9.1 13 35 33 34 19

P-67 P-67 P-67 P-67 P-67 P-67 P-67 P-67 P-67 P-68 P-68 P-68 P-68 P-68 P-68 P-68
3/31/2020 9/29/2020 3/30/2021 10/5/2021 3/22/2022 10/11/2022 5/8/2023 9/12/2023 4/30/2024 3/31/2020 9/29/2020 3/30/2021 10/5/2021 3/22/2022 10/11/2022 5/3/2023

N N N N N N N N N N N N N N N N
Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result

Benzene < 1 < 1 < 1 <1.0 <1 < 1 < 1 < 1 <1.0
1,4-Dioxane 140 130 140 100 160 160 200 150 150 38 28 26 20 25 30 39
Tetrahydrofuran 25 26 18 6 7.4 12 8.4 4.4 5.8

P-69 P-69 P-69 P-69 P-69 P-69 P-69 P-69 P-69 P-70 P-70 P-70 P-70 P-70 P-70 P-70
3/31/2020 9/29/2020 3/30/2021 10/5/2021 3/22/2022 10/11/2022 5/3/2023 9/12/2023 4/30/2024 3/30/2020 9/29/2020 3/30/2021 10/4/2021 3/21/2022 10/10/2022 5/11/2023

N N N N N N N N N N N N N N N N
Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result

Benzene < 1 < 1 < 1 <1.0 <1 < 1 < 1 < 1 < 1.0
1,4-Dioxane 60 59 80 58 53 34 32 36 25 38 39 39 34 44 34 39
Tetrahydrofuran 7.6 14 8.8 <2.0 <2 7.2 < 2 < 2 < 2.0

P-71 P-71 P-71 P-71 P-71 P-71 P-71 P-71 P-71 P-72 P-72 P-72 P-72 P-72 P-72 P-72
3/30/2020 9/29/2020 3/30/2021 10/4/2021 3/22/2022 10/10/2022 5/2/2023 9/11/2023 4/30/2024 3/31/2020 9/29/2020 3/30/2021 10/4/2021 3/21/2022 10/10/2022 5/11/2023

N N N N N N N N N N N N N N N N
Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result

Benzene < 1 < 1 < 1 <1.0 <1.0 <1 < 1 < 1 < 1 < 1.0
1,4-Dioxane 32 30 33 30 41 32 34 31 21 15 17 17 13 14 14 18
Tetrahydrofuran < 2 < 2 < 2 <2.0 <2.0 <2 2.8 3.9 3.3 2.1

P-73 P-73 P-73 P-73 P-73 P-73 P-73 P-73 P-73
4/1/2020 9/30/2020 4/1/2021 10/5/2021 3/23/2022 10/11/2022 5/9/2023 9/13/2023 5/2/2024

N N N N N N N N N
Result Result Result Result Result Result Result Result Result

Benzene < 1 < 1 < 1 < 1.0 <1
1,4-Dioxane 20 19 20 13 20 19 18 19 15
Tetrahydrofuran 6.6 < 2 < 2 < 2.0 <2

P-74 74 (Field Du P-74 -74 (Field Du P-74 P-74 P-74 P-74 (Field Dup P-74 P-74
Dupe #1 (P-

74) P-74 P-74 DUP-1 (P-74)
3/31/2020 3/31/2020 9/29/2020 3/30/2021 3/30/2021 10/4/2021 3/23/2022 3/22/2022 10/10/2022 5/3/2023 5/3/2023 9/12/2023 4/30/2024 4/30/2024

N FD N FD N N N FD N N Field Dup N N Field Dup
Result Result Result Result Result Result Result Result Result Result Result Result Result Result

Benzene < 1 < 1 < 1 < 1 < 1 < 1 <1.0 <1.0 <1 <1
1,4-Dioxane 26 22 24 16 17 16 19 21 18 18 21 17 17 17
Tetrahydrofuran 3.4 3.7 < 2 < 2 < 2 <2 <2.0 <2.0 <2 <2

P-75 P-75 P-75 P-75 P-75 P-75 P-75 P-75 P-75 P-76 P-76 P-76 P-76 P-76 P-76 P-76
4/15/2020 9/30/2020 4/1/2021 10/6/2021 3/24/2022 10/11/2022 5/4/2023 9/14/2023 5/2/2024 4/1/2020 9/29/2020 3/31/2021 10/5/2021 3/22/2022 10/10/2022 5/3/2023

N N N N N N N N N N N N N N N N
Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result

Benzene < 1 < 1 < 1 <1.0 <1 < 1 < 1 < 1 <1.0
1,4-Dioxane < 1 < 1 < 1 < 1 < 1 <1.0 <1.0 <1.0 <1 < 1 < 1 1.1 < 1 <1 <1.0 <1.0
Tetrahydrofuran < 2 < 2 < 2 <2.0 <2 < 2 < 2 < 2 <2.0

P-77 P-77 P-77 P-77 P-77 P-77 P-77 P-77 P-77 P-78 P-78 P-78 P-78 P-78 P-78 P-78
3/30/2020 9/29/2020 3/29/2021 10/4/2021 3/21/2022 10/10/2022 5/11/2023 9/12/2023 4/29/2024 3/30/2020 9/28/2020 3/29/2021 10/4/2021 3/21/2022 10/10/2022 5/11/2023COMPOUNDS
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N N N N N N N N N N N N N N N N
Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result

Benzene < 1 < 1 < 1 < 1.0 <1 < 1 < 1 < 1 < 1.0
1,4-Dioxane 18 19 17 19 21 19 25 17 14 10 8.6 8.1 8.2 10 12 15
Tetrahydrofuran 3.4 3.6 3.9 < 2.0 <2 < 2 < 2 < 2 < 2.0

P-79 P-79 P-79 P-79 P-79 P-79 P-79 P-79 P-79 P-80 P-80 P-80 P-80 P-80 P-80 P-80
3/30/2020 9/28/2020 3/29/2021 10/4/2021 3/21/2022 10/10/2022 5/11/2023 9/11/2023 4/29/2024 3/30/2020 9/28/2020 3/29/2021 10/4/2021 3/21/2022 10/10/2022 5/2/2023

N N N N N N N N N N N N N N N N
Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result

Benzene < 1 < 1 < 1 < 1.0 <1 < 1 < 1 < 1 <1.0
1,4-Dioxane 7.3 8.4 8.3 8 9.9 11 14 14 11 18 23 22 24 28 26 31
Tetrahydrofuran < 2 < 2 2.1 2 <2 3.1 < 2 < 2 <2.0

P-85 P-85 P-85 P-85 P-85 P-85 P-85 P-85 P-85 P-86 P-86 P-86 P-86 P-86 P-86 P-86
3/30/2020 9/28/2020 3/29/2021 10/4/2021 3/21/2022 10/10/2022 5/2/2023 9/11/2023 4/29/2024 3/30/2020 9/29/2020 3/29/2021 10/4/2021 3/22/2022 10/10/2022 5/2/2023

N N N N N N N N N N N N N N N N
Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result

Benzene < 1 < 1 < 1 <1.0 <1 < 1 < 1 < 1 <1.0
1,4-Dioxane < 1 < 1 < 1 < 1 < 1 <1.0 <1.0 <1.0 <1 5 4.5 3.9 5.3 5.9 6.7 6.7
Tetrahydrofuran < 2 < 2 < 2 <2.0 <2 < 2 < 2 < 2 <2.0

P-87 P-87 P-87 P-87 P-87 P-87 P-87 P-87 P-87 P-88 P-88 P-88 P-88 P-88 P-88 P-88
3/31/2020 9/29/2020 3/30/2021 10/4/2021 3/21/2022 10/10/2022 5/3/2023 9/12/2023 4/30/2024 3/31/2020 9/29/2020 3/30/2021 10/5/2021 3/22/2022 10/10/2022 5/3/2023

N N N N N N N N N N N N N N N N
Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result

Benzene < 1 < 1 < 1 <1.0 <1 < 1 < 1 < 1 <1.0
1,4-Dioxane 6.9 3 4 5 7.6 7.4 6.2 6.3 4 < 1 < 1 < 1 < 1 < 1 <1.0 <1.0
Tetrahydrofuran < 2 < 2 < 2 <2.0 <2 < 2 < 2 < 2 <2.0

P-89 P-89 P-89 P-89 P-89 P-89 P-89 P-89 P-89 P-90 P-90 TW-4 TW-4 TW-4 TW-4 TW-4
3/31/2020 9/29/2020 3/31/2021 10/5/2021 3/22/2022 10/10/2022 5/3/2023 9/12/2023 4/30/2024 10/3/2023 4/30/2024 4/17/2020 10/1/2020 4/7/2021 10/7/2021 3/30/2022

N N N N N N N N N N N N N N N N
Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result

Benzene < 1 < 1 < 1 <1.0 <1 <1.0 <1 140 110 390 200 380
1,4-Dioxane 7.9 8 6.8 5.9 7.0 6.5 9.2 6.8 6.6 <1.0 <1 49 14 46 19 45
Tetrahydrofuran 2.1 < 2 < 2 <2.0 <2 <2.0 <2 < 2 <2 39 6 16

COMPOUNDS

COMPOUNDS

COMPOUNDS

COMPOUNDS
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APPENDIX F – Summary of Remedy Implementation Activities (2020-2024) 
 

Key Remedy Implementation Activities: 

Date  Activity (2020-2024)  
April 3, 2020 EPA issues the Third Five-Year Review (FYR) Report 
March 30-April 3, 2020 KLA Group conduces annual residential monitoring. 
March 30-April 21, 2020 KLA Group conducts annual RA groundwater monitoring. 
April 9, 2020 KLA Group submits Technical Memorandum: Hydrogeologic Assessment - 22"'’ 

Street, Fish Hatchery Road and Sunset Drive Area, to support development of an 
Explanation of Significant Differences and Institutional Controls in Van Buren 
County. 

April 20-21, 2020 KLA Group conducts groundwater sampling for PFAS. 
July 20-21, 2020 KLA Group conducts groundwater sampling for PFAS. 
September 28-October 1, 
2020 

KLA Group conducts semi-annual RA groundwater monitoring. 

October 5, 2020 KLA Group conducts semi-annual residential monitoring. 
November 24, 2020 KLA Group submits the Third 5-Year Evaluation of Monitored Natural 

Attenuation. 
December 16, 2020 KLA Group submits Annual Report for 2020 RD/RA Activities. 
December 22, 2020 KLA Group submits Contingent Remedy Evaluation Update (CREU) Report. 
February 17, 2021 KLA Group submits Residential Well Installation Report for 2019/2020 and 

Proposed Plan for 2021. 
March 29-April 7, 2021 KLA Group conducts annual RA groundwater monitoring including PFAS. 
April 5-7, 2021 KLA Group conducts annual residential monitoring. 
May 7, 2021 KLA Group submits Municipal Water Supply Connection Report for 2019-2020. 
August 25, 2021 EPA issues Explanation of Significant Differences (ESD) to the ROD to revise the 

1,4-dioxane groundwater cleanup standard and to address alternate 
groundwater supply requirements and institutional controls in Van Buren 
County 

October 1, 2021 KLA Group conducts semi-annual residential monitoring. 
October 4-7, 2021 KLA Group conducts semi-annual RA groundwater monitoring. 
December 16, 2021 KLA Group submits Annual Report for 2021 RD/RA Activities. 
March 21-30, 2022 KLA Group conducts annual RA groundwater monitoring including PFAS. 
April 18, 2022 KLA Group conducts sampling for VOCs and PFAS at two irrigation wells at 

Ridgeview Golf Course. 
April 25-June 20, 2022 KLA Group conducts semi-annual residential monitoring. 
October 6, 2022 KLA Group conducts semi-annual residential monitoring. 
October 10-13, 2022 KLA Group conducts semi-annual RA groundwater monitoring. 
December 16, 2022 KLA Group submits Annual Report for 2022 RD/RA Activities. 
February 27-March 11, 
2023 

KLA Group conducts hydrogeologic investigation at Ridgeview Golf Course. 



 

 
 

April 13, 2023 KLA Group submits memorandum entitled 1,4-Dioxane Non Potable 
Groundwater Human Health Risk Evaluation for a Golf Course Worker. 

April 17, 2023 KLA Group submits report summarizing hydrogeologic investigation at 
Ridgeview Golf Course. 

May 4-16, 2023 KLA Group conducts annual RA groundwater monitoring including PFAS. 
May 9-June 15, 2023 KLA Group conducts annual residential monitoring. 
May 10, 2023 KLA Group submits updated memorandum golf course worker risk assessment 

evaluation. 
May 15, 2023 EGLE approves updated memorandum golf course worker risk assessment 

evaluation. 
June 27, 2023 EPA approves updated memorandum golf course worker risk assessment 

evaluation. 
August 14, 2023 KLA Group conducts investigation activities in accordance with approved Work 

Plan for Sentinel Well (P-76R) Installation dated May 16, 2023 and Work Plan for 
Hydrogeologic Assessment – Campbell Creek Area dated June 16, 2023. 

August 21, 2023 KLA Group submits technical memorandum entitled Hydrogeologic Assessment 
– Van Kal Street Area. 

September 12, 2023 KLA Group conducts semi-annual residential monitoring. 
September 11-October 3, 
2023 

KLA Group conducts semi-annual RA groundwater monitoring. 

December 14, 2023 KLA Group submits Annual Report for 2023 RD/RA Activities. 
April 29-May 8, 2024 KLA Group conducts annual RA groundwater monitoring including PFAS. 
May 20-24, 2024 KLA Group conducts annual residential monitoring. 
May 31, 2024 KLA Group submits Municipal Water Supply and Well Abandonment Report 

2021-2023. 
May 31, 2024 KLA Group submits Residential Supply Well Installation Report 2021-2023 and 

Proposed Plan for 2024. 
 October 2020  KLA Group conducts hydrogeologic investigation to evaluate extent of 1,4-

dioxane impacts detected in residential well near West J Avenue.  
2020-2024  O&M of the landfill cap system continued including quarterly site inspections 

and monitoring of perimeter gas probes in accordance with the Landfill Cap 
O&M Plan dated June 11, 2007.  

2020-2024  Monthly operations and maintenance of the active gas collection system was 
conducted. 

 

Kalamazoo County GRZ Activities: 

Date  Activity (2020-2024)  
September 10, 2020  KLA Group submits proposed expansion of GRZ boundary to EPA and EGLE due to 

reduction Part 201 DWC for 1,4-dioxane from 85 μg/L to 7.2 μg/L (approved by 
EPA in letter dated November 6, 2020).  

March 15, 2021  KLA Group submits a Request for Preliminary Consideration of the proposed 
amended GRZ to the Kalamazoo County Administrator.  

September 9, 2021  KLA Group submits an email to EPA and EGLE updating the proposed amended 
GRZ.  



 

 
 

November 22, 2021  EPA provides comments on the update to the proposed GRZ.  
July 29, 2022  KLA Group submits a letter to EPA and EGLE updating the proposed amended GRZ.  
August 21, 2023  KLA Group submits technical memorandum entitled “Proposed Amended 

Groundwater Restricted Zone: Withdrawal from GRZ” to EPA and EGLE in support 
of the proposed Amended GRZ for Kalamazoo County.   

September 25, 2023  KLA Group submits proposed Amended GRZ for Kalamazoo County and request for 
approval to EPA and EGLE.  

October 19, 2023  KLA Group submits revised proposed Amended GRZ in accordance with EPA 
comments.  

October 19, 2023  EPA approves the proposed Amended GRZ.  
December 13, 2023  KLA Group meets with Kalamazoo County Environmental Health Advisory Council 

to discuss proposed amended GRZ.  
March 22, 2024  KLA Group submits application for amended GRZ to Kalamazoo County following 

EPA and EGLE approvals.  
May 21, 2024  Kalamazoo County issues comments on the March 22, 2024 application.  
June 19, 2024  KLA Group submits response to comments.  
September 26, 2024  KLA Group submits revised GRZ boundary for EPA and EGLE approval due to 

detection of 1,4-dioxane in residential well along West J Avenue.  
October 4, 2024  EPA, in consultation with EGLE, issues a letter approving the September 26, 2024 

revision to the proposed GRZ boundary.  
November 5, 2024  KLA Group submits supplement to March 22, 2024 application for amended GRZ to 

Kalamazoo County.  
  

Van Buren County GRZ Activities: 

Date  Activity (2021-2024)  
December 10, 2021  KLA Group submits a draft Water Well Restriction Ordinance to EPA and EGLE to 

address institutional controls in Van Buren County.  
April 15, 2022  KLA Group submits a draft Van Buren Cass County Groundwater Restriction 

Ordinance to the Van Buren Cass District Health Department.  
June 8, 2022  KLA Group submits a draft Appendix Map as part of the Van Buren Cass County 

Groundwater Restriction Ordinance for EPA and EGLE review.  
July 12, 2022  EPA provides comments on the draft ordinance and appendix map.  
August 5, 2022  KLA Group submits a draft Van Buren Cass County Groundwater Restriction 

Ordinance and Appendix Map to the Van Buren Cass District Health Department 
following review by EPA and EGLE.  

August 2, 2023  KLA Group submits proposed groundwater restriction ordinance to Van Buren 
Cass District Health Department.  

August 9, 2023  KLA Group presents at Van Buren Cass District Health Department Board meeting 
regarding proposed groundwater restriction ordinance.  

December 11, 2023  KLA Group submits revised groundwater ordinance and appendix map with Van 
Buren Cass District Health Department requested edits for EPA and EGLE review.  

February 7, 2024  EPA provides additional comments on draft ordinance.  



 

 
 

April 11, 2024  EPA provides additional comments on draft ordinance.  
June 28, 2024  KLA Group submits draft proposed ordinance and appendix map for EPA and EGLE 

review.  
July 16, 2024  EPA, in coordination with EGLE, provides letter in support of draft ordinance and 

appendix map dated June 28, 2024.  
October 9, 2024  KLA Group presents at Van Buren Cass District Health Department public hearing 

regarding proposed groundwater restriction ordinance.  
January 2024 County approval of the GRZ amendment. 
February 28, 2024 GRZ amendment effective date. 

 

Municipal Connection, Supply Well Abandonment, Supply Well Replacement Activities: 

Date  Activity (2019-2024)  
July 8-September 20, 2019  KLA Group extends municipal water to three residential properties on Almena 

Dr., Wickford Dr., and West Main St.  
August 5-November 21, 
2019  

KLA Group replaces two residential supply wells on Big Rock Dr. and one on 
22nd Street.  

March 23-April 13, 2020  KLA Group extends municipal water to two residences on Wickford Dr. and 
West J Ave.  

November 3-December 
11, 2020  

KLA Group replaces two residential supply wells on 22nd St.  

March 1, 2021  Kalamazoo County issues letters informing residents within the current GRZ 
who retained their private wells for non-potable purposes that their wells 
must be plugged as waivers were not granted.  

March 31, 2021  KLA Group issues letters to residents that received the March 1, 2021 letter 
from Kalamazoo County requesting access to abandon their residential wells.  

April 2021  KLA Group extends municipal water to one property on West J Ave.  
July 2021  KLA Group extends municipal water to one residence on Almena Dr. and two 

residences on West J Ave.  
August 3, 2021  Kalamazoo County issues letters to three residents regarding conditional 

approval of well waiver applications.  
August 23, 2021  KLA Group issues follow-up letters to March 31, 2021 letters requesting access 

to abandon residential wells.  
September 1, 2021  KLA Group conducts PFAS sampling at three residential wells pursuant to 

August 3, 2021 Kalamazoo County well waiver letters.  
October 6, 2021  Kalamazoo County sends follow-up letters to select residents within the 

current GRZ informing them of the requirement to plug and abandon their 
private water supply wells.  

December 9, 2021  KLA Group sends letters to select residents within the current GRZ requesting 
access to plug and abandon private water supply wells.  

September-December 
2021  

KLA Group completes plugging and abandonment of residential supply wells 
for residents who provided access pursuant to Kalamazoo County letter dated 
March 1, 2021.  

April 2022  KLA Group extends municipal water to residence on N 2nd Street.  



 

 
 

April-May 2022  KLA Group continues attempts to contact residents who have not abandoned 
their private water supply wells located within the current GRZ via letters, e-
mails and telephone calls.  

May 12, 2022  KLA Group holds meeting to discuss design for extension of the water main on 
Big Rock Road.  

May 19, 2022  KLA Group conducts additional PFAS sampling at three residential wells at the 
request of Kalamazoo County Health and Community Services Department as 
a condition for well waiver approval.  

July 2022  KLA Group extends municipal water to residence on West J Avenue.  
September 13, 2022  KLA Group meets with Oshtemo Township Board to present planned municipal 

water extension on Big Rock Drive.  
September 29, 2022  Public information session held to present planned municipal water expansion 

on Big Rock Drive.  
October 2022  KLA Group replaces residential well on Fish Hatchery Rd.  
November 2022  KLA Group replaces residential well on Big Rock Drive.  
December 2021 through 
December 2022  

KLA Group abandons additional residential supply wells for residents who 
provided access pursuant to Kalamazoo County letter dated March 1, 2021.  

March 2023  KLA Group extends municipal water to residence on West J Ave. and to three 
residences on Skyview Drive to service airport hangars and irrigation. Existing 
wells associated with these locations were abandoned.  

May 2023  KLA Group replaces residential well on 22nd St.  
May-September 2023  City of Kalamazoo extends municipal water supply to the Big Rock Drive area 

and connects ten residences, including two within the proposed amended 
GRZ.  

August 2023  KLA Group replaces residential well on Van Kal St.  
August 17, 2023  KLA Group abandons residential well on West Main St.  
October 2, 2023  KLA Group abandons two former residential wells on 2nd St. and West KL Ave.  
December 5, 2023  KLA Group abandons clubhouse irrigation well at Ridgeview Golf Course.  
March 2024  KLA Group replaces residential well on Fish Hatchery Rd.  
March 22, 2024  KLA Group sends notices of application to property owners within the 

proposed Amended GRZ.  
June 14, 2024  KLA Group abandons irrigation well on Wickford Dr.  
August 30, 2024 Irrigation well on 1st Street disconnected from irrigation system. 
October 15, 2024 KLA Group abandons heat pump well on Springwood Drive. 
November 2024 Kalamazoo County issues letters to two homeowners on West KL Ave and 

Almena Drive requiring abandonment of existing wells. 
 



 

 
 

APPENDIX G – Site Inspection Photos 
 
EPA RPM: Alyssa Graveline 
Photographic Record from Site Inspection 

Photograph 1 

 

Date: 29 October,  
2024 
Direction: NE 
Comments: Adjacent 
to the NE corner of the 
Site is Bonnie Lake. 
The NW Site Area is 
the highest site 
topography.  

Photograph 2 

 

Date: 29 October,  
2024 
Direction: N 
Comments: Several 
Areas of the fence 
around the Site have 
dense foliage covering 
the fence. In these 
areas there are no 
gates, and no signs of 
fence distress, but 
access to the 
perimeter is more 
restricted by 
vegetation.  
Photograph 3 



 

 
 

Date: 29 October,  
2024 

 

Direction: W 
Comments: West side 
of the landfill, view 
from the top of the 
landfill hill.  

  
Photograph 4 

 

Date: 29 October,  
2024 
Direction: E 
Comments: East Drain 
channel, one of the 
channels created and 
maintained to control 
rainwater flow.  

  



 

 
 

Photograph 5 & 6 

 

Date: 29 October,  
2024 
Direction: W 
 
Comments: Well P-46 
on the west border of 
the landfill. Wells are 
kept locked and in 
good condition. Tubing 
inside is for low-flow 
sampling. 



 

 
 

Photograph 7 

 

Date: 29 October,  
2024 
Direction:  
Comments: Gas probes 
4, 4M, 4D for venting 
the different landfill 
waste depths.  



 

 
 

 
 

Photograph 8 

 

Date: 29 October,  
2024 
Direction: W 
Comments: Central 
West Gate, in good 
condition and with 
proper security and 
signage.  

  
Photograph 9 

 

Date: 29 October,  
2024 
Direction:  
Comments: Gas 
venting stack shown, 
running during the 
time of inspection. The 
venting stack only runs 
occasionally when 
needed currently.  

 
Photograph 10 



 

 
 

Date: 29 October,  
2024 

 

Direction: N 
Comments: Main 
access gate, view from 
outside. The gate is in 
good condition, kept 
secured, and proper 
signage is posted.  

  
Photograph 11 

 

Date: 29 October,  
2024 
Direction:  
Comments:  

  



 

 
 

 
Photograph 12 

 

Date: 29 October,  
2024 
Direction:  
Comments: Sentinel 
well P-90 shown, 
recently installed 
about ½ mile 
downgradient to the 
previous sentinel wells 
(P78 and 79), past Fish 
Hatchery Rd.  

 



 

 
 

APPENDIX H – Site Inspection Checklist 
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Site Inspection Checklist 
 

I.  SITE INFORMATION 

Site name: K&L Avenue Landfill Date of inspection: 10/9/2024 

Location and Region: Kalamazoo, Michigan EPA ID: MID980506463 

Agency, office, or company leading the five-year 
review: Region 5 EPA 

Weather/temperature: 

Remedy Includes:  (Check all that apply) 
☒ Landfill cover/containment  ☒ Monitored natural attenuation 
☒  Access controls   ☐  Groundwater containment 
☒  Institutional controls   ☐ Vertical barrier walls 
☐  Groundwater pump and treatment 
☐  Surface water collection and treatment 
☐ Other_____Used to include groundwater pump and treat__________________________________ 
____________________________________________________________ 

Attachments: ☐ Inspection team roster attached  ☐ Site map attached 
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II.  INTERVIEWS  (Check all that apply) 
1. O&M site manager ____________________________      ______________________      ____________ 

Name    Title   Date 
     Interviewed ☐at site     ☐at office  ☐by phone    Phone no.  ______________ 
     Problems, suggestions; ☐Report attached ________________________________________________ 
     __________________________________________________________________________________ 
 
2.  O&M staff ____________________________      ______________________      ____________ 

Name    Title   Date 
     Interviewed: ☐at site   ☐at office  ☐by phone    Phone no.  ______________ 
     Problems, suggestions; ☐Report attached _______________________________________________ 
     __________________________________________________________________________________ 
3. Local regulatory authorities and response agencies (i.e., State and Tribal offices, emergency response 

office, police department, office of public health or environmental health, zoning office, recorder of 
deeds, or other city and county offices, etc.)  Fill in all that apply. 

 
Agency ______EGLE______________________ 
Contact _______Waleign Wagaw_______________      __Senior Project Manager_________      _____      
_________ 

Name    Title         Date 10/28/2024 
Phone no. 

Problems; suggestions; ☐Report attached  _____Stated that evidence does not support that MNA will be 
able to reach clean=up goals in a reasonable timeframe. ____________________________ 
__________________________________________________________________________________ 

 
Agency ____________________________ 
Contact ____________________________      __________________      ________      ____________ 

Name    Title         Date Phone no. 
Problems; suggestions; ☐Report attached  _______________________________________________ 
__________________________________________________________________________________ 

 
Agency ____________________________ 
Contact ____________________________      __________________      ________      ____________ 

Name    Title         Date Phone no. 
Problems; suggestions; ☐Report attached  _______________________________________________ 
__________________________________________________________________________________ 

 
Agency ____________________________ 
Contact ____________________________      __________________      ________      ____________ 

Name    Title         Date Phone no. 
Problems; suggestions;  ☐Report attached  _______________________________________________ 
__________________________________________________________________________________ 

 

4. Other interviews (optional)  ☐ Report attached. 
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III.  ON-SITE DOCUMENTS & RECORDS VERIFIED  (Check all that apply) 
1.        O&M Documents 

☒ O&M manual   ☒ Readily available ☒ Up to date ☐ N/A 
☒ As-built drawings  ☒ Readily available ☒ Up to date ☐ N/A 
☒ Maintenance logs  ☒ Readily available ☒ Up to date ☐ N/A 
Remarks______EPA receives logs in Semi-Annual reports___________________________________ 

____________________________________________________________________ 

2. Site-Specific Health and Safety Plan  ☒ Readily available ☒ Up to date ☐ N/A 
☐ Contingency plan/emergency response plan ☐ Readily available ☐ Up to date ☐ N/A 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

3. O&M and OSHA Training Records ☒ Readily available ☒ Up to date ☐ N/A 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

4. Permits and Service Agreements 
☐ Air discharge permit  ☐ Readily available ☐ Up to date ☒ N/A 
☐  Effluent discharge  ☐ Readily available ☐ Up to date ☒ N/A 
☐ Waste disposal, POTW  ☐  Readily available ☐ Up to date ☒ N/A 
☐ Other permits_______________ ☐ Readily available ☐ Up to date ☒ N/A 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

5. Gas Generation Records    ☒ Readily available ☒ Up to date ☐ N/A 
Remarks___Included in semi-annual reports_____________________________________________ 
_________________________________________________________________________________ 

6. Settlement Monument Records       ☐ Readily available ☐ Up to date ☐ N/A 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

7. Groundwater Monitoring Records  ☐ Readily available ☐ Up to date ☐ N/A 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

8. Leachate Extraction Records    ☐ Readily available ☐ Up to date ☐ N/A 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

9. Discharge Compliance Records  
☐ Air   ☐ Readily available     ☐Up to date ☐ N/A 
☐ Water (effluent) ☐ Readily available     ☐ Up to date ☐ N/A 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

10. Daily Access/Security Logs ☐ Readily available ☐ Up to date ☐ N/A 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 
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IV.  O&M COSTS 

1. O&M Organization 
☐ State in-house               ☐ Contractor for State 
☒ PRP in-house   ☐ Contractor for PRP 
☐ Federal Facility in-house ☐ Contractor for Federal Facility 
☐ Other__________________________________________________________________________ 

_________________________________________________________________________________ 

2. O&M Cost Records  
☐Readily available ☐ Up to date 
☐ Funding mechanism/agreement in place 
*Annual O&M costs are  
Original O&M cost estimate____________________ ☐Breakdown attached 

 
Total annual cost by year for review period if available 

 
From__________ To__________      __________________ ☐ Breakdown attached 

Date  Date  Total cost 
From__________ To__________      __________________ ☐ Breakdown attached 

Date  Date  Total cost 
From__________ To__________      __________________ ☐ Breakdown attached 

Date  Date  Total cost 
From__________ To__________      __________________ ☐ Breakdown attached 

Date  Date  Total cost 
From__________ To__________      __________________ ☐ Breakdown attached 

Date  Date  Total cost 
 

3. Unanticipated or Unusually High O&M Costs During Review Period 
Describe costs and reasons:  __________________________________________________________ 
_________________________________________________________________________________ 
_________________________________________________________________________________ 
_________________________________________________________________________________ 
_________________________________________________________________________________ 
_________________________________________________________________________________ 
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V.  ACCESS AND INSTITUTIONAL CONTROLS   ☒ Applicable  ☐ N/A 

A.  Fencing 

1. Fencing damaged ☐ Location shown on site map ☐ Gates secured  ☐ N/A 
Remarks__________Gates in good condition and locked ________________________________ 
_________________________________________________________________________________ 

B.  Other Access Restrictions 

1. Signs and other security measures ☐ Location shown on site map ☐ N/A 
Remarks__________________Signs posted on all sides of landfill along the fence and were in good 
condition. __________________ 

C.  Institutional Controls (ICs) 

1. Implementation and enforcement 
Site conditions imply ICs not properly implemented   ☐ Yes   ☐ No ☐ N/A 
Site conditions imply ICs not being fully enforced   ☐ Yes   ☐ No ☐ N/A 

 
Type of monitoring (e.g., self-reporting, drive by) _________________________________________ 
Frequency  ________________________________________________________________________ 
Responsible party/agency  ____________________________________________________________ 
Contact ____________________________      __________________      ________      ____________ 

Name    Title         Date Phone no. 
 

Reporting is up-to-date       ☐ Yes          ☐ No ☐ N/A 
Reports are verified by the lead agency     ☐ Yes          ☐ No ☐ N/A 

 
Specific requirements in deed or decision documents have been met ☐ Yes          ☐ No ☐ N/A 
Violations have been reported      ☐ Yes          ☐ No ☐ N/A 
Other problems or suggestions: ☐ Report attached  
_________________________________________________________________________________ 
_________________________________________________________________________________ 
_________________________________________________________________________________ 
_________________________________________________________________________________ 

2. Adequacy  ☐ ICs are adequate  ☐ ICs are inadequate  ☐ N/A 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 
_________________________________________________________________________________ 

D.  General 

1. Vandalism/trespassing ☐ Location shown on site map ☐ No vandalism evident 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

2. Land use changes on site  ☐ N/A 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

3. Land use changes off site  ☐ N/A 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

VI.  GENERAL SITE CONDITIONS 
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A.  Roads     ☒  Applicable    ☐ N/A 

1. Roads damaged  ☐ Location shown on site map ☐ Roads adequate ☐ N/A 
Remarks_________no evidence of damage, some roads by furthest sentinel wells may be more difficult to 
access in poor weather conditions. _____________________________ 
_________________________________________________________________________________ 

B.  Other Site Conditions 
Remarks ______________________________________________________________ 
____________________________________________________________________   
____________________________________________________________________  
____________________________________________________________________   
____________________________________________________________________ 
____________________________________________________________________ 

 

VII.  LANDFILL COVERS    ☒ Applicable   ☐ N/A 

A.  Landfill Surface 

1. Settlement (Low spots)  ☐ Location shown on site map   ☐ Settlement not evident 
Areal extent______________ Depth____________ 
Remarks____________________________________________________________ 
__________________________________________________________________   

2. Cracks    ☐ Location shown on site map   ☐ Cracking not evident 
Lengths____________ Widths___________ Depths__________ 
Remarks____________________________________________________________ 
__________________________________________________________________   

3. Erosion    ☐ Location shown on site map    ☐ Erosion not evident 
Areal extent______________ Depth____________ 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

4. Holes    ☐ Location shown on site map    ☐ Holes not evident 
Areal extent______________ Depth____________ 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

5. Vegetative Cover ☐ Grass  ☐ Cover properly established ☐ No signs of stress 
☐ Trees/Shrubs (indicate size and locations on a diagram) 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

6. Alternative Cover (armored rock, concrete, etc.)  ☐ N/A 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

7. Bulges    ☐ Location shown on site map ☐ Bulges not evident 
Areal extent______________ Height____________ 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 
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8. Wet Areas/Water Damage ☒ Wet areas/water damage not evident 
☐ Wet areas   ☐ Location shown on site map Areal extent______________ 
☐ Ponding   ☐ Location shown on site map Areal extent______________ 
☐ Seeps    ☐ Location shown on site map Areal extent______________ 
☐ Soft subgrade   ☐ Location shown on site map Areal extent______________ 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

9. Slope Instability         ☐ Slides ☐ Location shown on site map    ☒ No evidence of slope instability 
Areal extent______________ 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

B.  Benches  ☒ Applicable ☐ N/A 
(Horizontally constructed mounds of earth placed across a steep landfill side slope to interrupt the slope in 
order to slow down the velocity of surface runoff and intercept and convey the runoff to a lined channel.) 

1. Flows Bypass Bench  ☐ Location shown on site map  ☐ N/A or okay 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

2. Bench Breached                ☐ Location shown on site map     ☐ N/A or okay 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

3. Bench Overtopped  ☐ Location shown on site map  ☐ N/A or okay 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

C.  Letdown Channels ☒ Applicable ☐ N/A 
(Channel lined with erosion control mats, riprap, grout bags, or gabions that descend down the steep side 
slope of the cover and will allow the runoff water collected by the benches to move off of the landfill cover 
without creating erosion gullies.) 

1. Settlement  ☐ Location shown on site map ☒ No evidence of settlement 
Areal extent______________ Depth____________ 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

2. Material Degradation ☐ Location shown on site map ☒ No evidence of degradation 
Material type_______________ Areal extent_____________ 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

3. Erosion   ☐ Location shown on site map ☒ No evidence of erosion 
Areal extent______________ Depth____________ 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

4. Undercutting  ☐ Location shown on site map ☒ No evidence of undercutting 
Areal extent______________ Depth____________ 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 
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5. Obstructions Type_____________________  ☒ No obstructions 
☐ Location shown on site map   Areal extent______________  
Size____________ 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

6. Excessive Vegetative Growth  Type____________________ 
☒ No evidence of excessive growth 
☐ Vegetation in channels does not obstruct flow 
☐ Location shown on site map   Areal extent______________ 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

D.  Cover Penetrations ☐ Applicable ☐ N/A 

1. Gas Vents  ☒ Active ☐ Passive 
☒ Properly secured/locked ☒ Functioning ☒ Routinely sampled ☒ Good condition 
☐ Evidence of leakage at penetration                           ☐ Needs Maintenance       ☐ N/A 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

2. Gas Monitoring Probes 
☐ Properly secured/locked  ☐ Functioning ☐ Routinely sampled ☐ Good condition 
☐ Evidence of leakage at penetration   ☐ Needs Maintenance ☐ N/A 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

3. Monitoring Wells (within surface area of landfill) 
☒ Properly secured/locked ☒ Functioning ☒ Routinely sampled ☒ Good condition 
☐ Evidence of leakage at penetration   ☐ Needs Maintenance ☐ N/A 
Remarks___________________________________________________________ 
_________________________________________________________________   

4. Leachate Extraction Wells 
☐ Properly secured/locked ☐ Functioning ☐ Routinely sampled ☐ Good condition 
☐  Evidence of leakage at penetration   ☐ Needs Maintenance ☒ N/A 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

5. Settlement Monuments  ☐ Located  ☐ Routinely surveyed ☐ N/A 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

E.  Gas Collection and Treatment              ☐ Applicable   ☐ N/A 

1. Gas Treatment Facilities 
☒ Flaring  ☐ Thermal destruction ☐ Collection for reuse 
☒ Good condition ☐ Needs Maintenance  
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

2. Gas Collection Wells, Manifolds and Piping 
☒ Good condition ☐ Needs Maintenance  
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 
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3. Gas Monitoring Facilities (e.g., gas monitoring of adjacent homes or buildings) 
☐ Good condition ☐ Needs Maintenance  ☒ N/A 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

F.  Cover Drainage Layer  ☐ Applicable  ☐ N/A 

1. Outlet Pipes Inspected  ☐ Functioning  ☐ N/A 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

2. Outlet Rock Inspected  ☐ Functioning  ☐ N/A 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

G.  Detention/Sedimentation Ponds ☐ Applicable       ☐ N/A 

1. Siltation Areal extent______________ Depth____________  ☐ N/A 
☐ Siltation not evident 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

2. Erosion  Areal extent______________ Depth____________ 
☐ Erosion not evident 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

3. Outlet Works  ☐ Functioning ☐ N/A 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

4. Dam   ☐ Functioning ☐ N/A 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

H.  Retaining Walls  ☐ Applicable ☒ N/A 

1. Deformations  ☐ Location shown on site map ☐ Deformation not evident 
Horizontal displacement____________ Vertical displacement_______________ 
Rotational displacement____________ 
Remarks__________________________________________________________________________ 

_________________________________________________________________________________ 

2. Degradation  ☐ Location shown on site map ☐ Degradation not evident 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

I.  Perimeter Ditches/Off-Site Discharge  ☐ Applicable ☐ N/A 

1. Siltation  ☐ Location shown on site map  ☐  Siltation not evident 
Areal extent______________ Depth____________ 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 
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2. Vegetative Growth ☐ Location shown on site map ☐ N/A 
☐ Vegetation does not impede flow 
Areal extent______________ Type____________ 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

3. Erosion   ☐ Location shown on site map ☐ Erosion not evident 
Areal extent______________ Depth____________ 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

4. Discharge Structure ☐ Functioning ☐ N/A 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

VIII.  VERTICAL BARRIER WALLS       ☐ Applicable   ☒ N/A 

1. Settlement  ☐ Location shown on site map ☐ Settlement not evident 
Areal extent______________ Depth____________ 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

2. Performance Monitoring Type of monitoring__________________________ 
☐ Performance not monitored 
Frequency_______________________________ ☐ Evidence of breaching 
Head differential__________________________ 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

IX.  GROUNDWATER/SURFACE WATER REMEDIES    ☐ Applicable       ☒ N/A 

A.  Groundwater Extraction Wells, Pumps, and Pipelines  ☐ Applicable ☐ N/A 

1. Pumps, Wellhead Plumbing, and Electrical 
☐ Good condition ☐ All required wells properly operating ☐ Needs Maintenance ☐ N/A 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 
_________________________________________________________________________________ 

2. Extraction System Pipelines, Valves, Valve Boxes, and Other Appurtenances 
☐ Good condition ☐ Needs Maintenance 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

3. Spare Parts and Equipment 
☐ Readily available ☐ Good condition ☐ Requires upgrade ☐ Needs to be provided 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

B.  Surface Water Collection Structures, Pumps, and Pipelines ☐ Applicable ☒ N/A 

1. Collection Structures, Pumps, and Electrical 
☐ Good condition ☐ Needs Maintenance  
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 
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2. Surface Water Collection System Pipelines, Valves, Valve Boxes, and Other Appurtenances 
☐ Good condition ☐ Needs Maintenance 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

3. Spare Parts and Equipment 
☐ Readily available ☐ Good condition ☐ Requires upgrade ☐ Needs to be provided 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

C.  Treatment System  ☐ Applicable ☐ N/A 

1. Treatment Train (Check components that apply) 
☐ Metals removal  ☐ Oil/water separation  ☐ Bioremediation 
☐ Air stripping   ☐ Carbon adsorbers 
☐ Filters_________________________________________________________________________ 
☐ Additive (e.g., chelation agent, flocculent)_____________________________________________ 
☐ Others_________________________________________________________________________ 
☐ Good condition  ☐ Needs Maintenance  
☐ Sampling ports properly marked and functional 
☐ Sampling/maintenance log displayed and up to date 
☐ Equipment properly identified 
☐ Quantity of groundwater treated annually________________________ 
☐ Quantity of surface water treated annually________________________ 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

2. Electrical Enclosures and Panels (properly rated and functional) 
☐ N/A  ☐ Good condition ☐ Needs Maintenance  
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

3. Tanks, Vaults, Storage Vessels 
☐ N/A  ☐ Good condition ☐ Proper secondary containment ☐ Needs Maintenance 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

4. Discharge Structure and Appurtenances 
☐ N/A  ☐ Good condition ☐ Needs Maintenance  
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

5. Treatment Building(s) 
☐ N/A  ☐ Good condition (esp. roof and doorways)  ☐ Needs repair 
☐ Chemicals and equipment properly stored 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

6. Monitoring Wells (pump and treatment remedy) 
☐ Properly secured/locked ☐ Functioning ☐ Routinely sampled ☐  Good condition 
☐ All required wells located ☐ Needs Maintenance           ☐ N/A 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

D. Monitoring Data 
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1. Monitoring Data 
☐ Is routinely submitted on time   ☐ Is of acceptable quality  

2. Monitoring data suggests: 
☐ Groundwater plume is effectively contained ☐ Contaminant concentrations are declining  

E.  Monitored Natural Attenuation 

1. Monitoring Wells (natural attenuation remedy) 
☒ Properly secured/locked ☒ Functioning ☒ Routinely sampled ☒ Good condition 
☐ All required wells located ☐ Needs Maintenance   ☐ N/A 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

X.  OTHER REMEDIES 

If there are remedies applied at the site which are not covered above, attach an inspection sheet describing the 
physical nature and condition of any facility associated with the remedy.  An example would be soil vapor 
extraction. 

XI.  OVERALL OBSERVATIONS 

A. Implementation of the Remedy 

Describe issues and observations relating to whether the remedy is effective and functioning as designed.  
Begin with a brief statement of what the remedy is to accomplish (i.e., to contain contaminant plume, 
minimize infiltration and gas emission, etc.). 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 

 B. Adequacy of O&M 

Describe issues and observations related to the implementation and scope of O&M procedures.  In 
particular, discuss their relationship to the current and long-term protectiveness of the remedy. 
____________________________________________________________________ 

_____ O&M implementation and scope of O&M activities are adequate and protective of public 
health and remedy components.__ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 

C. Early Indicators of Potential Remedy Problems 
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Describe issues and observations such as unexpected changes in the cost or scope of O&M or a high 
frequency of unscheduled repairs that suggest that the protectiveness of the remedy may be compromised in 
the future.    

____________ There are no early indicators of potential remedy problems, based on inspection and 
review of quarterly inspection checklists in the Semi-Annual Progress Reports.______ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 

D. Opportunities for Optimization 

Describe possible opportunities for optimization in monitoring tasks or the operation of the remedy. 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
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