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Introduction

In 2013, the Environmental Protection Agency (EPA) completed a Five-Year Review at the Lee's
Lane Landfill Superfund Site (the Site) located in Louisville, Kentucky, and identified eight items that
required further evaluation (EPA, 2013b). The EPA and a group of Potentially Responsible Parties
(PRPs) exchanged information in 2014/2015 and held discussions to address the items from the
2013 Five-Year Review. It was mutually agreed that much of the work already had been completed
by various parties to address the eight items listed in the 2013 Five-Year Review. The Lee’s Lane
Landfill Group1 and Louisville and Jefferson County Metropolitan Sewer District (MSD) (collectively,
Respondents) offered to assemble the information into this Conceptual Site Model (CSM), which will
be used to summarize the status of the 2013 Five-Year Review and provide recommendations of
any follow-up work that may be needed at the Site.

11 Background

Table 1.1 provides a chronology of Site activities. The Site is located in the southwest part of
Louisville along the Ohio River. The 112-acre former landfill received waste from the late 1940s until
1975. In 1975, flash fires were reported within a residential area known as Riverside Gardens
located east of the Site. Studies completed in the 1970s identified off-site migration of methane in
gas probes. EPA could not confirm that the flash fires in Riverside Gardens were the result of
landfill gas. In 1980, Jefferson County government installed a landfill gas collection system (LFG
system) at the Site.

In 1983, EPA listed the Site on the National Priorities List (NPL). A Remedial Investigation (RI) and
Feasibility Study (FS) report was completed in April 1986 and a remedy selected under a 1986
Record of Decision (ROD). The 1986 ROD selected a remedy that included: (1) the installation of a
rip rap embankment along the Ohio River; (2) localized placement of a soil cap over selected areas
of exposed waste; (3) groundwater monitoring; and (4) continued operation of the LFG system that
Jefferson County installed prior to the issuance of the ROD (EPA, 1986a and 1986b).

In 1991, a Consent Decree establishing certain Operation and Maintenance (O&M) activities at the
Site was executed by EPA, Jefferson County government2 and MSD (EPA, 1991). Pursuant to that
Consent Decree, MSD has been conducting routine inspections and repairs as well as routine
monitoring of landfill gas and groundwater at the Site.

In 1993, EPA published the first Five-Year Review. EPA concluded that the Site remedy remained
protective of public health and the environment. EPA noted that the LFG system was in poor
condition (EPA, 1993).

In 1998, EPA's second Five-Year Review reached similar conclusions as the 1993 report. EPA
concluded that the Site remedy remained protective of public health and the environment. EPA

' American Synthetic Rubber Company, a Division of Michelin North America, Inc., Ashland, Inc., BP (for Atlantic Richfield
Company), Celanese Corporation (for CNA Holding LLC), Chevron (for Kewanee Industries, Inc.), Clariant (for United Catalysts,
Inc.), Dow Corning, Exxon (for Mobil Qil), Ford Motor Company, Goodrich Corporation, Industrial Disposal Co, Luvata (for Liberty
Plastics), Owens-lllinois, Inc., Reynolds Metals Company, Rohm and Haas Company, Southern Gravure Systems, Inc., The
Courier-Journal, Trimac Transportation Inc. f/k/a Liquid Transporters, Inc., and Waste Management of Kentucky, LLC. The
Hofgesang Foundation elected not to participate. Additionally, the Lee’s Lane Landfill Group believes the County is an
independent PRP that should be included in all Site related activities and that there may be numerous additional Site PRPs.

2 |n 2003, Louisville and Jefferson County merged.
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noted that the LFG system continued to be in poor condition, but EPA did not recommend any
action items (EPA, 1998).

In 2003, EPA's third Five-Year Review concluded that the Site remedy was protective of human
health and the environment, but raised concerns with Site security and trespassers. EPA also
recommended that an evaluation be completed on the LFG system (EPA, 2003). MSD completed
this evaluation and submitted to EPA for review in May 2004.

In 2008, EPA's fourth Five-Year Review concluded that the Site remedy remained protective of
human health and the environment. However, EPA recommended that repairs to the LFG system
be made to make the system function properly. In response, MSD completed repairs to the LFG
system and installed three additional gas probes to augment the monitoring network. EPA noted
additional concerns related to trespassers and the need to evaluate whether institutional controls
are needed at the Site (EPA, 2008).

In 2011, in response to a routine Site inspection which identified exposed waste and a leachate
seep, EPA collected four surface soil samples at the Site (EPA, 2011).

In 2013, EPA's fifth Five-Year Review identified the following items for further evaluation (EPA,
2013b, See Table 12: Recommendations to Address Current Site Issues, pg. 38-39), which are
summarized below:

1. The 1986 ROD did not identify a ground water remedy. Review ground water data and
determine if a ground water remedy needs to be established, along with Ground water
Cleanup Goals, in a decision document.

2. The 1986 ROD did not identify RCRA capping requirements. Evaluate capping requirements
and incorporate them into a decision document, if necessary.

3 The LFG system is currently not working as designed and may no longer be in an optimal
location. Also the LFG system was not selected as part of the remedy in the 1986 ROD.
Determine the need for LFG system as part of the remedy, and if needed, install updated
LFG system.

4. The 1986 ROD did not include institutional controls. Evaluate the need for institutional
controls in conjunction with current ground water sampling efforts. Consider institutional
controls for the capped landfill area. Identify institutional control requirement in an
enforceable document, if necessary.

B Risk has not been identified at the Site. Conduct an updated data review and evaluation.

6. Groundwater is not adequately characterized and new wells are needed to obtain sufficient
data. Install new ground water wells to appropriately characterize contamination and ground
water flow. Address contamination as appropriate. Evaluate contaminant levels and
ecological impacts at the discharge point to the Ohio River. Evaluate data to determine if
additional sampling needs to be conducted for soil vapor intrusion.

78 Soil contamination is insufficiently characterized. Identify location of any remaining soil
contamination through soil sampling, and address contamination, as appropriate.

8. Trespassing results in surface erosion and exposure. ldentify whether additional measures
are needed to discourage trespassers, and implement as appropriate.
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In 2013, the Kentucky Department of Environmental Protection (KDEP) sampled surface soil within
the Site area at 33 locations (KDEP, 2013). This task was undertaken to address the item that
identified the need for additional surface soil characterization.

Also, in 2013, EPA began a Vapor Intrusion (V1) evaluation. EPA's 2013 work focused on soil gas in
the area between the Site and Riverside Gardens housing development. EPA sampled 13 existing
gas probes located at the Site perimeter and analyzed the samples for Volatile Organic Compounds
(VOCs), methane, and other general gases. In addition, EPA installed and sampled five temporary
gas probes located east of the Site between the Site and Riverside Gardens. EPA analyzed the soll
gas for VOCs, methane and other general gases.

In 2014, the EPA issued a letter (EPA, 2014a) to the Settling Defendants (as defined in the Consent
Decree) named in an August 4, 1993 Consent Decree in the matter of United States v. Ben Hardy,
et al., Civil Action No. 90-0695 in the U.S. District Court for the Western District of Kentucky, which
requested that the Settling Defendants take part in addressing the Site issues identified in the fifth
Five Year Review Report.

In 2014, KDEP installed five new groundwater monitoring wells around the Site (KDEP, 2014).

In 2014, the EPA continued the VI evaluation by sampling select Riverside Garden residences in
June, November, and December 2014. EPA sampled ambient air, sub-slab and crawl space
locations at 33 residences in June 2014. Based on the June analytical results, EPA then sampled
ambient air, soil vapor, crawl space locations and/or first-floor indoor air at eight residences in
November 2014 and soil gas at eight locations in December 2014 (seven of the eight soil gas
locations were the same as the November indoor locations).

In December, 2014, EPA issued a Special Notice Letter (SNL) to Settling Defendants to the 1993
Consent Decree, the Hofgesang Foundation, and MSD requesting that additional studies be
completed at the Site.

In April 2015, a meeting was held between representatives of the Lee’s Lane Landfill Group, MSD,
The Hofgesang Foundation, KDEP (via telephone) and EPA. During this meeting it was agreed that
the SNL deadline of December 31, 2014 would be suspended. The Lee’s Lane Landfill Group,
MSD, KDEP and EPA also agreed to have this CSM Report (Report) prepared in deferment to the
SNL process.

In June 2015, EPA conducted another round of indoor air sampling as part of the VI evaluation at
seven of the eight residences where indoor air sampling was conducted in November 2014. These
seven residences were the same locations sampled in November 2014. Unit 003 was not
resampled because access was respectfully declined by the property owner.

In July 2015, EPA conducted follow up soil gas sampling at three residences, and KDEP conducted
a groundwater sampling event consisting of 5 existing monitoring wells (MW-101 through MW-105)
for analysis of VOCs, SVOCs, pesticides/PCBs and metals.

In August 2015, a draft CSM report was provided to the EPA and KDEP. Comments were received
in October 2015 from EPA/KDEP and have been incorporated into this Report.
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Groundwater Characterization and
Remedy Update

The 2013 Five-Year Review identified the following items:

Ground water is not adequately characterized and new wells are needed to obtain sufficient
data. Install new ground water wells to appropriately characterize contamination and ground
water flow. Address contamination as appropriate. Evaluate contaminant levels and
ecological impacts at the discharge point to the Ohio River. Evaluate data to determine if
additional sampling needs to be conducted for soil vapor intrusion (EPA, 2013b).

The 1986 ROD did not identify a ground water remedy. Review ground water data and
determine if a ground water remedy needs to be established, along with ground water
cleanup goals, in a decision document (EPA, 2013b).

2.1 Background

2.1.1 Overview of Hydrogeology

Figure 2.1 presents the monitoring well locations and groundwater contours for the Site and shows
the location of Riverside Gardens east of the Site. As discussed in the 1986 Remedial Investigation
(RI) Report, the Site is underlain by Ohio River Alluvium, which is 130 feet thick. The upper 5 to 40
feet consists of clay, silt and fine-grained sand overlying sand and gravel with clay lenses. Under
normal conditions, the depth to groundwater ranges from approximately 35 to 40 feet below ground
surface, with groundwater flow westward, toward the Ohio River. The depth of waste is 19 to 37 feet
below ground and comes in contact with groundwater periodically during high water levels in the
Ohio River (EPA, 1986).

Surficial soil conditions east of the Site and in the Riverside Gardens consist of approximately
10 feet of clay underlain by sand.

Appendix A provides boring and monitoring well logs for the Site as well as maps showing the
locations. Appendix B presents a geologic cross section and location map from the 1986 RI (EPA,
1986a).

2.1.2 RI Monitoring Wells

During the RI, monitoring wells were installed to characterize groundwater. At that time, the critical
groundwater contaminants were lead (ND to 150 ug/L), arsenic (ND to 87 ug/L), benzene (ND to
450 pg/L) and chromium (ND to 640 pg/L) (EPA, 2013b). Given that sampling confirmed that the
presence of metals at the Site does not impact nearby water supply wells or the Ohio River, EPA
selected continued groundwater monitoring as an approved remedy in the ROD (EPA, 1986a).

2.1.3 Monitoring Wells MW-A/MW-B/MW-2

Monitoring wells MWA, MWB and MW-2 were installed to monitor groundwater in the residential
area of Riverside Gardens and confirmed that groundwater quality was not impacted in this area.

Monitoring Wells MWA, MWB and MW-2 were part of the groundwater monitoring program
established by the ROD as part of the groundwater remedy, until their closure in 2010. The wells
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were closed because the residents of the Riverside Gardens neighborhood were connected to the
municipal water supply and residential water supply wells were no longer used (EPA, 2003). The
well abandonment logs are included in Appendix A.

2.1.4 Monitoring Wells MW-101 to MW-105

In response to the 2013 Five-Year Review, KDEP installed monitoring wells MW-101 through
MW-105 in 2014. The results of three groundwater sampling rounds (June, 2014, March 2015 and
July 2015), are provided in KDEP reports (KDEP, 2014, KDEP, 2015a and KDEP 2015b). As of
August, 2015, KDEP has completed 3 of 4 quarterly rounds. It is expected that the fourth round was
completed in October 2015 but the results were not reported as of date of this Report.

2.1.5 Monitoring Wells MW-04 and MW-05

Even though MW-04 and MW-05 are located alongside the more recently installed MW-104 and
MW-105 monitoring wells, respectively, all four wells are utilized to obtain groundwater data. This is
because the wells are actually nested, with MW-04 and MW-05 are screened in the lower part of the
aquifer at depths between 79.5 and 84.5 feet and 51.5 to 86.5 feet, respectively, whereas MW-104
and MW-105 are screened in the upper part of the same aquifer at depths of between 45 and 65
feet and between 30 and 50 feet, respectively. Further, MSD has evaluated the condition of MW-04
and MW-05 based upon field inspection, purge tests, and sampling results to confirm that these
wells remain in good condition.

2.2 Groundwater Levels and Flow Patterns

Under normal conditions, the groundwater depth is approximately 35 to 40 feet below ground
surface at the Site and approximately 45 feet below ground in Riverside Gardens. Figure 2.1
presents the groundwater contours for the June 2014 event as measured by KDEP (KDEP, 2014),
and shows that the groundwater flows towards the west.

For comparison purposes, figures depicting historical groundwater flow patterns reported over the
years are included in Appendix C. As shown in these figures, typically the groundwater flow beneath
the Site is toward the west and away from the residential area. During periods of high water levels
in the Ohio River, the groundwater levels temporarily rise near the River. The RI/FS concluded that,
even under flow reversal conditions, the groundwater does not migrate to Riverside Gardens (EPA,
1986a, page 4-31).

2.3 Groundwater Cleanup Goals

The ROD established a procedure to develop Alternate Concentration Limits (ACLs) for
groundwater at monitoring wells at the Site (e.g., MW-4 and MW-5). Throughout the Site’s
monitoring history, ACLs were used to evaluate groundwater for all groundwater monitoring
locations (ACLs were not applied to monitoring wells in Riverside Gardens.) ACLs were developed
based on surface water and drinking water quality standards that were established for the protection
of the Ohio River. Then an estimated factor of attenuation of groundwater discharge into the Ohio
River during a period of low flow in the river was applied to these standards to derive the final ACL.
For the 2008 ACLs, an attenuation factor of 1,100 was applied. The 2008 Five-Year Review
identified the ACLs for the Site, which are listed on Table 2.1. In the 2013 Five-Year Review, the
EPA noted that ACLs should no longer be used for the Site. EPA stated:
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2.4

"At this point, ACLs are not an appropriate measure for the Site per the July 2005 EPA Office of
Solid Waste and Emergency Response (OSWER) Directive 9200.4-39. The EPA directive provides
that site ground water concentration data will be compared to Safe Drinking Water Act MCLs, KDEP
ground water standards, and Health Risk Based tap water concentrations (Regional Screening
Levels (RSLs) and EPA Region 4 Site Specific Health Risk Based Levels) in order to determine the
presence of site related ground water contamination. River water samples will be analyzed and
compared to EPA and KDEP surface water concentration standards in order to determine the
presence of surface water contamination related to the Site." (EPA, 2013b)

For Section 2.0 of this Report, the comparison to historical ACLs is provided and Section 7.4
provides an ecological risk evaluation.

For monitoring wells located in Riverside Gardens, MW-A, MW-B and MW-2, EPA typically used
maximum contaminant levels (MCLs) to evaluate groundwater quality. EPA then developed Site-
specific Groundwater Cleanup Goals in the 2013 Five-Year Review, which were based on MCLs
and other health-based guidelines (2013 Groundwater Cleanup Goals). Table 2.1 provides the 2013
Groundwater Cleanup Goals.

Throughout the monitoring history of the Site, EPA has established that semi-volatiles, pesticides,
PCBs and most VOCs are not compounds of concern (COCs) at the Site because these groups of
compounds were below MCLs. EPA did establish 13 COCs, which included twelve metals and
benzene. See Table 2.1 for the list of COCs (EPA, 1993; EPA, 1998; EPA, 2003; EPA, 2008; and
EPA, 2013b).

This CSM compares groundwater data to both the applicable ROD-based ACLs and the 2013
Groundwater Cleanup Goals for the Site. For monitoring wells that were formerly located in
Riverside Gardens, this Report compares the data only to the 2013 Groundwater Cleanup Goals for
the Site.

From 1993 through 2008, EPA historically developed the ACLs in order to establish standards that
would protect the Ohio River. These standards recognize that groundwater beneath the Site is not
used for drinking water. The separate comparison to the 2013 Groundwater Cleanup Goals for
monitoring wells at the Site is provided in order to comprehensively evaluate the data in the same
manner EPA employed in 2013 even though these stringent goals do not represent the current
exposure scenarios. This comparison also does not represent future conditions because water
supply wells cannot be placed in a landfill or floodplain.

Groundwater Data Review

Routine monitoring at MW-A, MW-B, MW-2, MW-04 and MW-05 has been conducted over three
decades. Each groundwater sample was analyzed for VOCs, semi-volatile organic compounds
(SVOCs), pesticides/PCBs and metals. Because no comprehensive electronic database of
sampling data was located, tables of groundwater data from various reports were compiled into
Appendix D.

Table 2.2 provides a comparison of groundwater data to 2013 Groundwater Cleanup Goals for
three monitoring wells that were formerly installed in the Riverside Gardens area (MW-A, MW-B and
MW-2). As shown, none of the 13 COCs exceeded any of the 2013 Groundwater Cleanup Goals.
As noted in Section 2.1.3, these three monitoring wells were abandoned after water service was
provided to Riverside Gardens.
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In 2014 and 2015, KDEP sampled MW-101, MW-102, MW-103, MW-104 and MW-105 for VOCs,
SVOCs, Pesticides/PCBs and Metals.

Table 2.3 provides a comparison of groundwater data to historical ACLs and 2013 Groundwater
Cleanup Goals for the 13 groundwater COCs for 2004 through 2015. As shown, all compounds are
below the historical ACLs.

Groundwater results were also compared to the 2013 Groundwater Cleanup Goals. This
comparison is presented on Table 2.3 and shows that only five COCs were observed to exceed the
Groundwater Cleanup Goals based on recent data (2012 to 2015):

Arsenic: MW-04 (ND to 15 pg/L), MW-05 (23.4 to 45 pg/L), MW-102 (5.9J to 270 pg/L), MW-103
(9.2J to 29 pg/L) and MW-104 (250 pg/L to 300 pg/L) and MW-105 (2.7 to 16 ug/L) exceed the
2013 Groundwater Cleanup Goal of 10 pg/L for arsenic. Most monitoring wells are similar in
concentration to the groundwater data monitored during the RI. Only MW-104 was identified as
anomalous and this well represents an isolated location. MW-104 represents shallow groundwater
at a screened depth of 45-65 feet which is close to the waste. The deeper well at the same location,
(MW-04) has arsenic at concentrations similar to the Groundwater Cleanup Goal of 10 pg/L.

Manganese: MW-101 (270 ug/L to 1,600 ng/L), MW-103 (760 pg/L to 1,600 ug/L), MW-104

(1,000 pg/L to 1,100 pg/L) and MW-105 (4,200 ug/L to 7,300 ug/L) exceed the 2013 Groundwater
Cleanup Goal of 900 pg/L. There is no MCL for manganese. The Rl noted that manganese was
elevated above secondary drinking water standards in many wells sampled during the Rl regardless
of location (EPA, 1986a). The recent results are consistent with the RI findings because MW-101 is
upgradient of the Site and also exceeds the manganese goal.

Iron: MW-104 (21,000 to 29,000 pg/L) exceeds the 2013 Groundwater Cleanup Goal of
24,000 pg/L for iron which is similar to concentrations monitored during the RI. There is no MCL for
iron.

Barium: MW-102 (160 to 2,200 pg/L) exceeded the 2013 Groundwater Cleanup Goal of
2,000 pg/L. However, this exceedance only occurred during the July, 2015 round and was
inconsistent with previous data and inconsistent with the fact the MW-102 is an upgradient well.

Lead: MW-102 (ND to 41 pg/L), MW-103 (ND to 25 ug/L), MW-104 (ND to 130 pg/L) and MW-105
(ND to 17 pg/L) exceeded the 2013 Groundwater Cleanup Goal of 15 pg/L. However, all
exceedances occurred in the July 2015 round are inconsistent with previous rounds.

Groundwater quality for arsenic, manganese, iron, barium, and lead has not significantly changed
since the ROD. Current concentrations are similar in concentration and are in the same locations as
monitored at the time of the ROD.

2.5 Groundwater Remedy Evaluation

As part of the 1986 ROD, EPA selected groundwater monitoring to address groundwater and
concluded that the conditions in 1986 did not warrant active groundwater remediation (EPA, 1986b).

Local residents have been connected to the public water supplied by the Louisville Water Supply
company since 1993 and water wells are no longer used (EPA, 2008). It is possible that some
private wells may still exist, including hand-pumped wells, and may be used for non-potable
purposes, such as lawn watering.
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In addition, the first four Five-Year Reviews completed in 1993, 1998, 2003 and 2008 concluded
that the remedy was protective of human health and the environment and recommended continued
monitoring. The 2013 Five-Year Review concluded that the groundwater was inadequately
characterized and recommended that the groundwater results be reviewed. In response, KDEP
installed MW-101 through MW-105 and completed three groundwater monitoring rounds. The data
collected from these new wells comprehensively address the groundwater action items (ltems no.1
and 6) in EPA’s 2013 Five-Year Review and allow a full evaluation of the condition of the
groundwater at the Site.

2.6 Recommendations

An analysis of all of the groundwater analytical data collected to date confirms that there has not
been a changed condition relative to groundwater since EPA issued the ROD. Rather, the
groundwater quality has remained stable and the potential for groundwater exposure by any
identifiable receptors has been eliminated. There is no evidence of a new release to groundwater,
and the groundwater remedy remains protective of human health and the environment. Accordingly,
the groundwater remedy selected by the ROD remains appropriate, and continued groundwater
monitoring is recommended. The data confirm, however, that after KDEP completes four quarters of
monitoring, that it is no longer necessary for KDEP to analyze for pesticides, PCBs or SVOCs as
long as there continue to be no exceedances of the Groundwater Cleanup Goals for these
compound groups. It is recommended that groundwater monitoring continue for the five metals
COCs (i.e., arsenic, manganese, iron, barium and lead) at MW-04, MW-05, MW-101, MW-102,
MW-103, MW-104, and MW-105, annually.

Landfill Soil Cover and Cap Update

The 2013 Five-Year Review identified the following item related to the cap.

The 1986 ROD did not identify RCRA capping requirements. Evaluate capping requirements
and incorporate them into a decision document, if necessary (EPA, 2013b).

3.1 Background

3.1.1 Landfill Closure

In the mid-1970s, the Site was closed under the oversight of the Kentucky Department of Natural
Resources and Environmental Protection (KDNREP). The Site had a disposal permit
(Commonwealth of Kentucky, 1972) and correspondence between Hardy and the Kentucky
Department of Natural Resources stated that the final soil cover was to be 2 feet thick (Hardy,
1974).

For the purposes of this Report, the term "cap area" consists of 7 acres in the western portion of the
Central Tract. The term "soil cover area" refers to soil cover that was put in place at the time of
landfill closure in the 1970s in the landfill tract areas, which has now become heavily wooded.
Figure 3.1 shows both the cap area and soil cover area. As shown on Figure 3.1, there are buffer
areas where there was no waste disposal around the perimeter of the Site within the Site boundary
and the soil cover/cap boundary.
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3.1.2 ROD Remedy Selection for Landfill Cap

The RI/FS specifically considered RCRA capping regulations as part of the remedy selection
process (EPA, 1986a, See page 10-19), and the FS evaluation included the construction of a new
cap on the Site. Specifically, EPA evaluated an alternative that involved the installation of a 7-foot
thick cap (2 feet of sand for gas collection, 2 feet of clay and 3 feet of rooting zone soils). As noted
in the RI/FS, the Site is located in the floodplain. When the Ohio River water level rises to flood
stage, the groundwater also rises into the waste causing leachate generation. As such, no cap
would eliminate leachate generation. The cost, in 1986 dollars, for a new cap and maintenance was
estimated to be approximately $40 million. The ROD concluded that a new cap was not warranted
(EPA, 1986a and 1986b). Instead, EPA selected a remedy that addressed the drums and exposed
waste areas since "direct contact to hot spot areas and exposed drums would be remediated by
capping "Hot Spot" areas and removing drums" (EPA, 1986b). As a result, both the cap area and
the soil cover area received minor improvements with additional topsoil placement as part of the
Remedial Action in the late 1980s.

3.1.3 Five - Year Review 1993

In March 1993, Resource Applications, Inc. submitted the first Five-Year Review Report for EPA. A
site visit was completed, and no major areas of settlement or erosion of the topsoil were identified.
The report states:

"The surface and cap conditions were observed in the site visit conducted in January 1992, and
were checked for compliance with the guidelines set in the Operation and Maintenance (O&M) Plan.
The general site conditions indicate no major settlement or erosion of the topsoil which would
expose the waste, and that the response action implemented by EPA appears to still be protective
of human health and the environment since there is no direct contact exposure pathway. Vegetation
is well established on the cap and surrounding areas, and no evidence was found of any stressed
vegetation. No leachate seeps were encountered during the site visit. The site access road did have
several settled areas and one sunken area where the pavement has broken and subsided." (EPA,
1993, See Section 2.2.1).

3.1.4 Five - Year Review 1998

In June 1998, Roy F. Weston, Inc. (Weston) completed the second Five-Year Review Report for
EPA. A site visit was completed in May 1997, and Weston noted that the capped area had a well-
established vegetative cover, and there was no mention of exposed waste. The report states:

"During the site review, the capped area had a well-established, vegetative cover consisting
predominantly of grasses ranging in height from about one foot to four feet tall. The height of
vegetation is excessive and should be maintained at a height of 4 to 8 inches as specified in
Section 4.6, Landfill, Surface and Cap Monitoring and Maintenance of the O & M Plan. As stated in
this plan “Excessive grass height may reduce runoff away from the cover, may visually obstruct
observations of the cover, and may damage the integrity of the cap.” There were no depressions or
tension cracks noted in the cap area. During the 1993 site review, a tension crack was noted east of
the site access road. This crack could not be located during this review. No areas of erosion or
active seeps or springs were seen in the capped area or at the eastern or western ends of the cap.
During the 1993 site review, a small area of erosion was noted at the southwestern edge of the
landfill. This area of erosion was not detected during this review and in fact, the area is heavily
vegetated.” (EPA, 1998, See Section 2.3).
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3.1.5 Five - Year Review 2003

In June 2003, the U.S. Army Corps of Engineers (USACE) prepared the third Five-Year Review
Report for EPA. The Site inspection for the third Five-Year Review Report was completed in
February 2003 by representatives of EPA, Kentucky Natural Resources, MSD and the USACE. The
Site inspection section of the report made note that there were no major surface depressions
observed, but there was some severe rutting across the cap area with no reported evidence of
waste exposure. The report states:

"The capped area immediately landward of the rip-rap appeared relatively flat with no major surface
depressions observed. There was some severe rutting across the cap due to uncontrolled,
trespasser, quad-runner ATV traffic." (EPA, 2003, See Site Inspection, page 16).

3.1.6 Five - Year Review 2008

In September 2008, the USACE prepared the fourth Five-Year Review Report for the EPA. The Site
inspection was completed in February 2008 by representatives of MSD and the USACE. Similar to
the 2003 Report, moderate to severe rutting across the cap area was noted, however, there was no
mention of any exposed waste in these rutted areas. The report states:

"The capped area appeared relatively flat with no major surface depressions observed,
Photographs 4 and 5. There was some moderate to severe rutting across the cap due to
uncontrolled trespasser quad-runner ATV traffic" (EPA, 2008).

3.1.7 Five - Year Review 2013

In September 2013, Skeo Solutions completed the fifth Five-Year Review Report for the EPA. The
Site inspection was completed in December 2012 by representatives of the EPA, KDEP, MSD, and
Skeo Solutions. The report states:

"During the site inspection, participants toured the capped landfill area and rip-rap along the Ohio
River, viewed the LFG collection system’s wells and blower house, and drove throughout the Site to
view ground water sampling wells and the status of site vegetation. The Site was in good condition.”
(EPA, 2013b, See Section 6.5).

3.1.8 Routine Site Inspections by MSD

MSD conducts quarterly inspections of the Site and documents the inspections. MSD evaluates
signage, security measures, evidence of trespass, cap conditions and evidence of erosion at the 7
acre area in the Central Tract. Inspections at the site have identified evidence of trespassers and
some impact from ATV use in the Southern and Central Tracts. ATV use is a major source of
damage and maintenance expense at the Site. Improvements to signage and the installation of a
fence were completed in 2011 (MSD, 2014).

3.2 Areas of Exposed Waste

Areas of exposed waste have been identified as part of MSD inspections and also as part of surface
soil sampling completed by KDEP during the 2011 and 2013 sampling events. Exposed metal,
plastic and rubber are the common types of waste exposed. It is possible that tree roots have
extended through the soil cover area and into the waste and there is a potential for tree roots to lift
waste to the surface. Another possible explanation for the exposed waste is stated in inspection
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reports which have noted that the Site has been used by ATVs and pickup trucks, which leave ruts
in the cap that may expose waste (see Section 9.0 on security). Also trash has been observed to be
brought on and dumped at various locations by ATVs and pickup trucks. Figure 3.2 presents the
locations of exposed waste and shows the location of the Southern, Central and Northern Tracts.
Exposed waste was mostly noted in the Southern Tract. The areas of exposed waste have not been
delineated but are believed to represent a small portion of the overall landfill footprint based on
limited Site inspections.

The trees within the soil cover area reduce infiltration to waste, and thus, reduce leachate
generation. It is estimated that the 80 acre, mature forest at the Site reduces infiltration by
approximately 12 inches per year (see Appendix E for tree transpiration estimate). EPA has a goal
to evaluate sustainability as part of a remedy review. As such, a carbon footprint evaluation was
completed to determine the benefits of the trees. Each wooded acre of forest absorbs 2,000 to
2,500 pounds of carbon per year, for a total of 160,000 to 200,000 pounds per year of carbon
sequestration at the Site (American Forests has significant ecological benefits. 2015; Tree Search,
2015; US Department of Agriculture, 2015).

3.3 Review of Kentucky Landfill Regulations

As requested by EPA, this section evaluates the Kentucky regulations for landfill caps. Kentucky
Administrative Regulations (KAR) 401 provides the requirements for landfill caps. The regulations
do not apply to landfills closed prior to the mid-1990s (based on Kentucky Revised Statute 224 and
Code of Federal Regulations 40 CFR 258.1). It is important to note that these regulations were
established for new landfills and are not applicable to landfills, like the Site, that have been closed
for over 40 years.

Kentucky regulations for new landfills call for a landfill gas collection layer and an active LFG
system as part of the cap. However, the regulations do not apply to this pre-1990s site. In addition,
there is no need for a LFG system at this Site because the landfill no longer has the potential to
generate any significant quantity of landfill gas. This fact is demonstrated by the decline in methane
levels at gas probes, and the fact that perimeter gas probes detections of methane are well below
5% of the lower explosive limit (LEL), which is the requirement in Kentucky for new landfills (see
Section 5.0 of this Report which provides a more detailed evaluation of methane).

Kentucky regulations for new landfills also call for an 18-inch thick clay layer with a permeability of
1 x 107 cm/sec that acts as a barrier to infiltration, and thus, mitigates leachate generation to
groundwater. In order to protect the integrity of the clay, the regulations call for a 36 inch protective
layer over the clay. At the Site, impacts to groundwater by leachate were monitored over the past
30 years by the groundwater monitoring program. As discussed in Section 2.0, groundwater quality
at the Site has remained stable over the years and already meets historical ACLs and most of
EPA's 2013 Groundwater Cleanup Goals. Thus, there is no need to establish a cap that reduces
infiltration to protect groundwater.

3.4 Applicable or Relevant and
Appropriate Requirements (ARAR) Review

One of the Superfund evaluation criteria requires a review of the remedy against Applicable, or
Relevant and Appropriate Requirements (ARARS). In this case, the applicable requirement is the
Permit for the Site that was issued in the 1970s and had a closure requirement of 2 feet of soil
cover. The Kentucky rules for new landfills are not relevant or appropriate for the Site because gas
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collection is not required to prevent methane migration and changes to the soil cover and cap is not
needed to reduce infiltration to protect groundwater. See Section 3.3.

3.5 Recommendations

The soil cover and cap areas have remained stable since the time of the implementation of the Site
remedy. The five Five-Year Reviews completed by EPA consistently confirm that the soil cover area
and cap area are generally in good condition with minor or periodic maintenance needs consistent
with landfills of this age and size. While these inspections did not cover the full aerial extent of the
Site, these inspections confirm that there is no changed condition at the Site that would warrant an
enhancement or modification to the soil cover or cap areas. It is recommended that inspections of
the Site continue, but that the frequency be changed from quarterly to annually.

Inspections have noted that the soil cover (although not the cap area) has limited areas of exposed
waste. It is recommended that a one-time, detailed inspection of the full Site be conducted to
inventory and delineate locations of exposed waste, so that these areas can be addressed by "spot
capping" consisting of cover soil, topsoil and seeding. Consideration should also be given to the
possibility of no or reduced repair in remote areas with heavy brush or tree cover in recognition that
these areas are not accessible for recreational use or trespassing.

See additional recommendations in Section 9 on trespassing and Site security. These measures will
help maintain soil cover and cap integrity and will help prevent illegal dumping.

Surface Soil Update

The 2013 Five-Year Review identified the following item relative to surface soil:

Soil contamination is insufficiently characterized. Identify location of any remaining soil
contamination through soil sampling, and address contamination, as appropriate (EPA,
2013b).

4.1 Background

During the RI/FS, EPA collected ten surface soil samples from potential “hot spots” based on visual
observation, which were located throughout the Site. One surface soil sample was collected outside
of the Site boundary for background comparison, which was located east of the Central Tract
between Howard Avenue and Putman Avenue. Of the ten samples collected on the Site, three were
collected from the Northern Tract, five samples from the Central Tract and two from the Southern
Tract. The results showed detections of metals and organics.

4.2 Surface Soil Sampling 2011

In response to a routine inspection which found a leachate seep and exposed waste, EPA and MSD
conducted sampling in 2011. Four areas were targeted based on the presence of surface
accumulation of various types of debris, including crushed drums, wiring, insulators, plastic,
different types of metal, and material from a fire at a local neoprene plant. The samples were
analyzed for VOCs, SVOCs, pesticides, PCBs and metals. The results for both the EPA and the
MSD sampling events are summarized on Table 4.1, and Figure 4.1 presents the sampling
locations.
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4.3 Surface Soil Sampling 2013

In April 2013, KDEP collected 33 surface soil samples from 28 discrete locations on the Site. Six
soil samples were collected from the Northern Tract, 12 soil samples were collected from the
Central Tract and 16 soil samples were collected from the Southern Tract. Table 4.2 and Figure 4.1
present the data from the 2013 sampling event (KDEP, 2013).

4.4 Evaluation of 2011 and 2013 Surface Soil Results

As requested by EPA, the surface soil results were compared to screening levels established based
on recreational use and trespasser scenarios using a 1 x 107® risk-based screening level for
carcinogens. Appendix F presents the risk-based screening levels developed for the
trespasser/recreational use. For this Report, the lowest risk level for the two scenarios was used.

Arsenic exceeded the screening level, but KDEP noted that arsenic is naturally high in background.
The 2013 KDEP report states that: "Arsenic is naturally occurring in Kentucky soils at levels much
higher than the RSL. All arsenic data were evaluated using Kentucky's Ambient Background
Guidance Assessment document"(KDEP, 2013). This is consistent with the Rl sample, which
reported background arsenic at 24 mg/kg in surface soil in Riverside Gardens (EPA, 1986a).

Of the 33 total locations sampled in 2011 and 2013, only 6 locations exceeded the risk-based
recreational/trespasser screening levels:

LLO3 (the Southern Tract) — this location was described as the area of a leachate seep. The only
exceedance in this sample was benzo(a)pyrene (BaP) at a concentration of 0.48 mg/kg, which
slightly exceeded the screening level of 0.12 mg/kg.

LLO4 (Southern Tract) --this location was described in the field notes as a "trashy area". The only
screening level exceedance was BaP at a concentration of 0.28 mg/kg, which has a screening level
of 0.12 mg/kg.

C003 (Central Tract) -- this location was described in the field notes as “east side of open area”.
The BaP concentration was 0.14 mg/kg which exceeded the screening level of 0.12 mg/kg. The
dibenzo(a,h)anthracene concentration was 0.14 mg/kg which exceeded the screening level of
0.12 mg/kg.

S014 (and the duplicate sample, S012) (Southern Tract) — this location exceeded three individual
risk based screening levels:

e Lead, at a concentration of 1,300 mg/kg, which is above its screening level of 400 mg/kg.
However, the duplicate sample at the same location did not exceed the screening level for
lead.

e BaP, at a concentration of 3.4 mg/kg and 5.1 mg/kg (in the duplicate sample), which is above
the screening level of 0.12 mg/kg.

e Dibenzo(a,h)anthracene, at a concentration of 0.22 mg/kg, which was above the screening
level of 0.12 mg/kg. However, the duplicate sample from the same location did not exceed the
RSL for dibenzo(a,h)anthracene.

S005 (Southern Tract) — this location, noted to have stressed vegetation and tires, exceeded the
screening level for PCBs and BaP:
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e PCBs at a concentration of 28 mg/kg, which is above the screening level of 1.8 mg/kg; and
e BaP at a concentration of 4 mg/kg, which is above the screening level of 0.12 mg/kg.

e Bis(2-ethylhexyl) phthalate at a concentration of 350 mg/kg, which is above the screening level
of 276 mg/kg.

CO005 (Central Tract) — this location exceeded the screening level for BaP at a concentration of
0.31 mg/kg, which is above the screening level of 0.12 mg/kg.

In order to evaluate whether the sampling locations represented locations of potential exposure, the
sampling locations were reviewed based on the description and location. Of the 33 locations
sampled, 14 were sampled at locations of trespasser activity, such as trails, a deer stand and "hobo
camp" (as identified in the field notes by KDEP). Of these 14 locations, only 2 locations (C005 and
S0014 shown on Figure 4.1) exceeded the screening levels.

4.5 Recommendations

The 2011 and 2013 surface soil sampling results provide useful data of current surface soil
conditions and identified six locations that contain soils with contaminants that exceed
recreational/trespasser screening levels. The need for further sampling will be determined based on
the findings of the detailed site inspection. As recommended in Section 3.0, areas of exposed waste
need to be inventoried and evaluated to allow for potential "spot capping”. The data confirm that
there has not been a new release of contamination to surface soil, and that a maintained soil cover
and cap remain protective of human health and the environment.

Landfill Gas Collection System Update
for Methane Control

The 2013 Five-Year Review identified that the Landfill Gas Collection was not operating as
designed and needed review.

The LFG collection system is currently not working as designed and may no longer be in an
optimal location. Also it was not selected as the remedy in the 1986 ROD. Determine next
steps for installing updated LFG collection system and install new system. Select the LFG
collection system as the remedy if it was meant to be the remedy (EPA, 2013Db).

5.1 Background on Landfill Gas

In 1975, flash fires were reported at residences in Riverside Gardens. A landfill gas investigation
was conducted from 1975 to 1978 and gas probes were installed throughout the western part of
Riverside Gardens at depths of 15 to 30 feet below ground. In 1978, EPA determined that there was
not conclusive evidence that linked the 1975 flash fires to the Site because EPA noted that methane
readings in gas probes at residences were more than 10 times below the LEL for methane
(Jefferson County, 1978).

In 1979, Jefferson County took the responsibility to address the issue of potential landfill gas

migration and engaged Stearns Conrad and Schmidt (SCS) to design a LFG system. In 1980, the
active LFG system was installed, which included thirty landfill gas wells spaced 100 feet apart with
each well connected to a header pipe that was then connected to a blower to vent any landfill gas.
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Two engineering studies evaluated the system (SCS in 2004 and Smith Management Group (SMG)
in 2010), and determined that the LFG system was inoperable and had exceeded its 25-year useful
life (SMG, 2010, SCS, 2004 and EPA, 2013b). Data collected throughout the O&M period confirms
that methane levels continued to decline with the exception of location G-1, which remained above
5% methane until 2007. After 2007, G-1 was consistently below 5% methane. In order to evaluate
the G-1 area, MSD installed three gas monitoring wells (GMW-1,-2, and -3) in 2010. Installation logs
for GMW-1, -2, and -3 are provided in Appendix A.

5.2 Evaluation of Subsurface Landfill Gas Migration 1993 to 2014

Figure 5.1 presents the location of the Site and the location of the LFG system and gas probes.
Table 5.1 presents the methane data collected from 1993 through 2015.

This Report evaluates gas probe data from probes G-1 through G-5R collected over a 22 year
period from 1993 until 2015. The data confirm that methane concentrations have declined even
though the LFG system had operational issues. Kentucky regulation 401 KAR 48:090(4) for new
landfills require that explosive gases not exceed the LEL of 5% for methane at the facility property
boundary. This rule does not apply to the Site because it was not permitted under these regulations.
However, the requirement is a good guideline to evaluate data for closed landfills.

As municipal solid waste ages within the landfill, the production of landfill gas diminishes and the
potential for methane migration reduces over time. Methane concentrations have not exceeded the
Kentucky Action level of 5% methane at any location since 2007. In 2010, three new gas probes
(GMW-1, GMW-2 and GMW-3) were installed in the area of G-1 to evaluate residual levels of
methane detected in this gas well. The results of soil gas testing are presented on Table 5.1 and
show that methane levels are well below the LEL (5% methane).

Further, previous sampling indicated very low levels of methane present at the LFG system. During
a 2004 investigation, SCS measured the methane levels in all 31 gas extraction wells (SCS, 2004).
None of the 31 gas wells had methane above the LEL of 5%.

As part of EPA’s 2013 soil gas study (i.e., study of potential methane migration), 13 permanent gas
probes and 5 newly installed temporary gas probes were sampled between the Site and the
Riverside Gardens. Analytical results from the 18 sample locations identified the highest reading as
only 5.9 ppm (0.00059% methane) (EPA, 2013c).

As part of the vapor intrusion study in 2014 and 2015, temporary gas probes were installed at
residences in Riverside Gardens. While the primary focus was VOCs, EPA also tested for methane.
These results confirm that methane from the Site is not migrating to Riverside Gardens. Table 5.2
shows that methane levels are more than 100 times below the LEL for methane, with
concentrations ranging from non-detect to 480 parts per million.

5.3 Evaluation of Landfill Gas Collection System/Remedy

The condition and performance of the LFG system is documented by SCS Engineers (SCS, 2004)
and SMG (SMG, 2010).

Consistent with the SCS evaluation in 2004, SMG determined that the LFG system had exceeded
its useful life. In addition, according to the LANDGEM Model completed by SMG, as of 2009,
methane gas generation had been consistently decreasing. According to the 2009 model
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calculations, there had been an estimated 81.7% reduction of the annual amount of methane
generated by the Site since 1976 (SMG, 2010).

54 Recommendations

A review of the methane data confirms that there has not been a new release of methane from the
Site, and the remedy remains protective against off-Site migration of methane.

The extensive methane monitoring data collected over the past 22 years confirms that it is
unnecessary to repair the LFG system because it is no longer needed to prevent methane
migration. It is recommended that laboratory testing for methane be discontinued and that only field
testing for methane and pressure be conducted at the permanent gas probes on a semi-annual
basis. Methane measurements should continue to be compared to the LEL (5% for methane) and
as long as the results continue to remain below the LEL, no additional action is required.

Vapor Intrusion Evaluation

The 2013 Five-Year Review identified the need for a vapor intrusion study, in part, as a follow up
item to the inoperable landfill gas system.

6.1 Scope of VI Study

Following the 2013 Five Year Review, EPA initiated a VI evaluation. The scope of the VI evaluation
for the Site and Riverside Gardens residential area included the following:

o Review of routine sampling for methane and VOCs at permanent gas probes (G series probes)
at the Site perimeter from 1993 to 2015 (MSD, 1993 to 2015).

e InJune 2013, EPA installed five temporary gas probes (LLL-1 through LLL-5) between the Site
and Riverside Gardens. EPA sampled these temporary gas probes and the permanent gas
probes from the G-series locations for parameters including VOCs and methane (EPA, 2013c).

e InJune 2014, EPA completed ambient air, basement, sub-slab, crawl space and first floor
sampling for various parameters, including VOCs and methane at 33 locations (Lockheed
Martin, 2014a).

e In November 2014, EPA conducted follow-up sampling of crawl spaces, first floor indoor air and
ambient locations at eight of the original 33 locations for various parameters, including VOCs
and methane (Lockheed Martin, 2014b).

o In December 2014, EPA installed temporary gas probes and conducted soil gas sampling for
parameters including VOCs and methane at eight residences (seven of which were the same
locations sampled in November 2014). This sampling was completed based on results from the
November sampling event (Lockheed Martin, 2015a).

e InJune 2015, EPA repeated the soil gas and indoor air sampling at seven of the eight
residences sampled in November/December 2014 (Lockheed Martin, 2015b).

e In July 2015, EPA collected additional soil gas samples to re-evaluate the qualified results from
June 2015 from three locations (Lockheed Martin, 2015c) due to quality control issues with the
June 2015 round. No additional indoor air sampling was conducted during this sampling event.
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Figure 6.1 provides a schematic cross section showing the various sampling locations of the VI
evaluation.

6.2 EPA Vapor Screening Levels

For the Site, EPA is using Region 4 established RSLs, which are listed on Table 6.1 (Lockheed
Martin, 2014a). An exceedance of a screening level does not necessarily represent a health risk to
residents from the VI pathway as it is essential to conduct a full evaluation of all sources of any
exceedance. For example, with household residences, there are many potential sources of VOCs in
common household products and from smokers in the home.

The approach EPA used compared the broad list of VOC detections to the RSLs in order to narrow
both the list of potential COCs and the locations of potential concern. The next step was to collect
additional data to confirm the presence or absence of any constituent and to further evaluate all
potential sources and pathways.

6.3 Volatile Organic Compounds (VOC) at Landfill Gas Probes

Table 6.2 presents the VOC results for subsurface gas sampling completed between 2012 and
2015 from permanent landfill gas probes (G-1, G-2, G-3, G-4, G-5L, G-5R, GMW-1, GMW-2 and
GMW-3) located at the perimeter of the Site. With respect to locations G-1 through G-5, there are
two probes at each of these locations (one shallow at 15 feet and one deep at 40 feet). The
monitoring involved field measurement of methane at both shallow and deep gas probes at each
location for G-1 through G-4. The probe with the highest methane reading in each probe nest was
selected for VOC analysis; in the event the results of the field measurements on both probes were
equivalent or non-detect, the deeper probe was selected. Figure 6.2 shows the sampling locations.
Table 6.2 presents the sampling results. Sampling results were reported in parts per billion by
volume (ppbv) rather than ug/m®. Hence, the screening levels are converted to ppbv for comparison
in Table 6.2. As shown, PCE, carbon tetrachloride and chloroform exceeded EPA's soil gas
screening levels in 4 of the permanent soil gas probe locations located next to the Site.

6.4 Ambient Air Monitoring Results

As part of the monitoring activities by MSD, ambient air was monitored for VOCs on a semi-annual
basis. Figure 6.2 shows the ambient air monitoring locations, while Table 6.3 provides the results of
ambient air monitoring from 2012 to 2015. As shown, there are VOCs detected in ambient air
including the upwind, background samples. Similar to the subsurface gas sample results, the
ambient air data are reported in ppbv rather than ug/m®. Hence, the screening levels are converted
to ppbv for Table 6.3. As shown, only chloroform exceeded its RSL at A1, A2, U1, U2 and R1 in
September 2013. Figure 6.2 shows these locations. While most VOCs in ambient air were below
RSLs, it is important to note that when VOCs are present in ambient air, these VOCs contribute to
VOCs present in indoor air samples. There are many potential sources of VOCs in ambient air (e.g.,
industrial, vehicles, combustion), thus making source evaluation an essential component to every VI
evaluation.

6.5 2013 Soil Gas Evaluation

In 2013, a soil gas study was completed using both permanent (G-series probes) and temporary
gas probes (LLL-series probes) (EPA, 2013c). Figure 6.1 shows the soil gas probe locations on a
typical cross section and Figure 6.2 shows the sampling locations. The G-series soil gas probes

Conceptual Site Model | 089257 (3) | 17



(except G-5) and the LLL-1 temporary soil gas probe represent soil gas concentrations at the Site
perimeter, whereas LLL-2 through LLL-5 represent soil gas samples collected further away from the
Site at locations between the Site and the residences in Riverside Gardens and G-5 represents the
residential area.

VOC soil gas data collected from permanent gas probes (G-series probes) are provided in Table
6.4 and results from 2013 temporary gas probes (LLL-series probes) are presented in Table 6.5.

Of the 14 total locations sampled in 2013, eight locations exceeded the RSL screening levels for
soil gas as follows:

Location G-1L exceeded for chloroform

e Location G-4R exceeded for carbon tetrachloride and chloroform
e Location GMW-1 exceeded for tetrachloroethene (PCE)
e |ocation LLL-1 exceeded for carbon tetrachloride and chloroform

e Locations LLL-2, LLL-3, LLL-4, and LLL-5 exceeded for 1,3-butadiene

6.6 Evaluation of VOC Results in Soil Gas

Tables 6.2, 6.4 and 6.5 provide the VOC results from temporary and permanent gas probes
(excluding temporary soil gas probes associated with the VI study). Each VOC that was detected
above RSLs is discussed below:

e Chloroform exceeded the RSL at three perimeter Site locations (G-1, G-4R, and LLL-1) but was
not detected above the RSL in the temporary soil gas probes located between the Site and the
residential area in Riverside Gardens. Also, chloroform was detected above the RSL in ambient
air in September 2013.

e Carbon tetrachloride exceeded the RSL at four soil gas locations (G-4L, G-4R, LLL-1 and Unit
015) but was not above the RSL at any other location.

e PCE exceeded the RSL at one perimeter Site location (GMW-1). PCE was not detected above
the RSL at any other location.

e 1,3-butadiene did not exceed the RSL in any of the perimeter Site locations. However, 1,3-
butadiene was detected above the RSL in four of the temporary soil gas probes (LLL-2, LLL-3,
LLL-4 and LLL-5) located between the Site and the residential area in Riverside Gardens.

Site Perimeter: The soil gas sampling shows that there are isolated detections of select VOCs
(carbon tetrachloride, PCE, and chloroform) above RSLs in soil gas at the Site perimeter.

Riverside Gardens: Carbon tetrachloride exceeded the RSL at a temporary gas probe at Unit 015
and 1,3-butadiene was detected in soil gas above its RSL at a number of temporary gas probes
located in Riverside Gardens.

Given the above, further evaluation is required as it relates to both carbon tetrachloride and 1,3-
butadiene. Additional discussion of each compound is below.

Elevated carbon tetrachloride levels above RSLs are present at G-4L and G-4R multiple times
between 1997 and 2015 both in the shallow gas probe, G-4L (5 to 15 feet) and the deep gas probe,
G-4R (30 to 40 feet). Carbon tetrachloride above RSLs was found at temporary gas probes at LLL-1
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(6-24 feet) and Unit 015 (8 feet), G-4L and G-4R which are all located east of the Northern Tract of
the Site. Figure 6.3 and Table 6.7 summarize the RSL exceedances for carbon tetrachloride. Figure
6.3 shows the highest value where multiple exceedances have occurred.

Carbon Tetrachloride was below the RSL at G-3 and LLL-2 to the south and the G-5R/G-5L soil gas
probes to the east. Further investigation is needed to determine the source and extent of carbon
tetrachloride above RSLs in soil gas.

Figure 6.4 and Table 6.8 summarize RSL exceedances of 1,3-butadiene, which includes results
from temporary gas probes installed in residential areas which are discussed in Section 6.9. The
RSL exceedances for 1,3-butadiene were noted to occur only at temporary soil gas probes and
were not found in any of the permanent soil gas probes. Also, none of the permanent soil gas
probes located at shallow and deep locations along the eastern perimeter of the Site exceeded the
RSL. This suggests that the source of 1,3-butadiene in soil gas is not originating from the Site. As
shown on Table 6.8, 1,3-butadiene was measured at shallow temporary gas probes at
concentrations typically in the range of 7.6 to 56 ug/m3 spread out over approximately 35 acres
forming the western portion of Riverside Gardens.

6.7 June 2014 VI Sampling

In 2011, MSD prepared a map of residential locations that had basements and crawl spaces in
Riverside Gardens. A copy of this map is reproduced as Appendix G. Due to the lack of basements
in the majority of homes, the EPA sampling in June 2014 focused on crawl spaces. EPA sampling
results from 33 residential locations in June 2014 were compared to indoor air RSLs even though
the crawl spaces are not living spaces. Figure 6.5 shows the 33 sampling locations and Table 6.6
provides a summary of VOCs that exceeded RSLs. A total of seven residential locations were
identified that exceeded one or more RSLs within crawl spaces (chloroform excluded). Since the
RSLs for chloroform (based on 10°® risk) were exceeded, EPA then used a modified screening level
based on a non-carcinogenic hazard quotient of 1. This was based on the EPA Integrated Risk
Information System (IRIS) toxicological assessment which clearly recommends that there is no
carcinogenic risk until the oral dose or the air concentration exceeds the non-carcinogenic based
value.

6.8 November/December 2014 VI Sampling

In November 2014, EPA collected sub-slab, crawl space, indoor air and ambient air samples at
eight residential locations within Riverside Gardens.

In December 2014, EPA installed temporary gas probes at seven of the residences sampled in
November and sampled the soil gas. Unit 003 did not have a soil gas sample.

6.9 June 2015 VI Sampling at 8 Residences

In June 2015, EPA continued the VI evaluation and sampled indoor air at seven of the eight
residences that were sampled in November 2014. Unit 003 was not resampled because the
property owner respectfully declined access.
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6.10 VI Data Evaluation

Figure 6.1 shows a schematic cross section of sampling locations and Figure 6.6 shows the
locations of the eight residences selected for the detailed VI evaluation and one location that was
selected for soil gas only without indoor or crawl space sampling (Unit 034).

Tables 6.9a through 6.9i provide a comprehensive summary of the individual compounds that
exceeded RSLs at the various sample locations (sub-slab, crawl space, first floor, etc.). As shown,
six of the eight residential locations with indoor sampling identified RSL exceedances in the living
space on the first floor. These exceedances include:

Unit 003 - Table 6.9a identifies a 1,2-dichloroethane (1,2-DCE) exceedance of 1.2 pg/m3 in the first
floor air sample in November 2014. The crawl space air result for 1,2-DCE- was over 10 times lower
than the first floor result. There was no soil gas measurement at Unit 003. However, nearby soil gas
samples at Unit 032 and Unit 033 did not detect 1,2-DCE. These results for Unit 003 do not show a
completed VI pathway from soil gas to indoor air. EPA did not resample Unit 003 in June 2015
because the property owner respectfully declined access.

Unit 007: Table 6.9b identifies exceedances of 1,3-butadiene (6.7 ug/m®), benzene (6.3 ug/m®) and
1,2-DCE (1.6 ug/m®) detections in the first floor air sample from November 2014. The corresponding
crawl space air sample results for all three compounds were all more than 10 times lower than the
first floor air results. EPA verbally noted to both GHD and SMG representatives during the June
2015 sampling round that there is a smoker in this residence, which is relevant because cigarette
smoke can be a source of 1,3-butadiene and benzene in indoor air’. The data for Unit 007 do not
demonstrate a completed VI pathway from soil gas to indoor air.

Unit 014: Table 6.9¢ identifies a 1,3-butadiene exceedance of 0.98 pg/m? in first floor air from
November 2014. The crawl space and soil gas results for 1,3-butadiene were lower than the first
floor result. EPA verbally noted to both GHD and SMG representatives during the June 2015
sampling round that there is a smoker in this residence. Cigarette smoke can be a source of 1,3-
butadiene as noted previously. The results for Unit 014 do not show a completed VI pathway from
soil gas to indoor air.

Unit 015: Table 6.9d identifies a 1,2-DCE exceedance of 1.1 ;,lg/m3 in the first floor air sample from
November 2014. The corresponding crawl space air sample result was more than 10 times lower
than the first floor air result. 1,2-DCE was not detected in the soil gas sample obtained from this
Unit 015. The data for Unit 015 do not demonstrate a completed VI pathway from soil gas to indoor
air.

Unit 023: Table 6.9e identifies exceedances of 1,4-dichlorobenzene (14 pg/m3) and 1,2-DCE
(1.2 ug/m®) in the first floor air sample from November 2014. The corresponding crawl space air
sample result is more than 10 times lower than the first floor result and neither compound was
detected in the soil gas sample from this unit. The data for Unit 023 do not demonstrate a
completed VI pathway from soil gas to indoor air.

Unit 030: Table 6.9f identifies an exceedance of 1,4-dichlorobenzene at 18 ug/m3 in the first floor
air sample from November 2014. The corresponding crawl space air sample result was more than
10 times lower than the first floor result and 1,4-dichlorobenzene was not detected in the soil gas

® EPA Technology Transfer Network - Air Toxics Web Site, http://epa.gov/ttnatw01/hithef/butadiene.html_and
http://epa.gov/ttnatw01/hithef/benzene.html|
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sample from this unit. The data for Unit 030 do not demonstrate a completed VI pathway from soll
gas to indoor air.

Unit 032: Table 6.9g identifies no first floor exceedance of an RSL. The ambient air sample from
June 2014 (13 pg/m®) exceeded the RSL for 1,4-dichlorobenzene. The data for Unit 032 do not
demonstrate a completed VI pathway from soil gas to indoor air.

Unit 033: Table 6.9h identifies no first floor exceedance of an RSL. The data for Unit 033 do not
demonstrate a completed VI pathway from soil gas to indoor air.

Unit 034: Table 6.9i identifies that no first floor samples were collected. Only a soil gas sample was
collected. This residence was found to be vacant in the June 2015 sampling round and was not re-

sampled. The data for Unit 034 do not demonstrate a completed VI pathway from soil gas to indoor
air.

6.11 Source Evaluation of VOCs in Soil Gas

This Section evaluates potential VOC sources in soil gas.

6.11.1 Lee's Lane Landfill

All landfills (including this Site) are a potential source of VOCs in soil gas. The potential for VOCs to
migrate from landfills is related to landfill gas pressure caused by methane generation from waste
decomposition. However, landfill gas generation dissipates and the potential for migration
decreases over time.

While the source of the carbon tetrachloride is unknown, it is noted on Table 6.7 that carbon
tetrachloride levels were low at soil gas probe location G-4 from 1997 until 2002 and then were
frequently elevated thereafter. This suggests the arrival of a new source in 2003 that is inconsistent
with landfill gas as a source. Further investigation is required to determine the source of carbon
tetrachloride.

With respect to 1,3-butadiene, the lack of 1,3-butadiene exceedances at permanent soil gas probes
at the Site perimeter confirm that the Site is not the source of 1,3-butadiene.

6.11.2 Residential Septic Systems

Residential septic systems can be a source of some VOCs. Carbon tetrachloride can be found in
some household products. However, no reference was found for 1,3-butadiene as a component in
household product causing contamination through septic systems (EPA, 2005). By design, septic
tile beds leach wastewater into soils. VOCs in wastewater would have leached downward into
subsurface soil. VOCs which adsorbed onto the soil could create soil gas vapors. The Riverside
Gardens residential area had septic systems which could have received VOCs from household
wastewater. Septic systems in Riverside Gardens were in place until 2004 when sewers were
installed (FMSM, 2004). Even after the sanitary sewers were in place and waste water no longer
drained to septic tile beds, the soil impacted from past septic releases could continue to be leaching
to subsurface soils and groundwater.

During the June 2015 VI evaluation, former septic systems were noted to remain at several
residences based on field inspections. The number of septic systems remaining is not known.
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6.11.3 Groundwater

As discussed in Section 2.0, the groundwater at the Site and in Riverside Gardens does not contain
VOCs above EPA's 2013 Groundwater Cleanup Goals confirming that groundwater is not a source
to VOCs in soil gas. The proximity of elevated carbon tetrachloride at G-4L, G-4R, LLL-1, and

Unit 015 to an industrial property located to the north which used carbon tetrachloride, raises the
possibility that carbon tetrachloride could potentially be present in groundwater from off-site sources
that used carbon tetrachloride.

6.12 Residential Sources of VOCs and Ambient Air

6.12.1 VOCs in Ambient Air

There were detections of VOCs above RSLs in ambient air samples. Chloroform exceeded the RSL
at five locations in September 2013 and 1,4 dichlorobenzene exceeded the RSL at Unit 032 in June
2014. VOCs in ambient air are a source of low-level VOCs detected in residential indoor air
samples.

6.12.2 Household Sources of VOCs

EPA Guidance recognizes the potential for VOC sources to originate from household sources and
recommends that care be taken during any VI evaluation to remove household sources prior to
sampling (EPA, 2015).

As of October, 2015, EPA has not provided documentation on household products present in
residences prior to collecting indoor air samples, and there is no documentation that household
sources were removed. Thus, it is not possible to rule out household products as a potential source
of the indoor air detections. Typically, an inspection checklist, such as the checklist provided by
EPA Guidance (EPA, 2015), is completed prior to conducting vapor sampling to document the
presence of household products, storage areas, chemical usage and handling, recent ongoing
activities (pest control, residential improvements, etc.), and whether the residents are smokers.
Accordingly, any detections above the indoor air screening levels cannot necessarily be attributed
to the Site, and in fact the absence of a soil gas pathway from the Site to Riverside Gardens
confirms that the Site is most likely not the source of any indoor air detection of VOCs, which should
be further confirmed by the June 2015 data.

All of the RSL exceedances from first floor sampled during November 2014 were higher, and often
significantly higher (greater than 10 times), than the corresponding results from the crawlspace and
soil gas samples. These data demonstrate that the sources of these vapors are likely the result of
household products and materials and not the migration of constituents from the Site.

The VOCs that exceeded EPA screening levels include the following compounds which have
common household uses

1,2-Dichloroethane (Ethylene Dichloride)
e |t was formerly added to leaded gasoline as a lead scavenger.
e ltis also used as a dispersant in rubber and plastics, as a wetting and penetrating agent.

e |t was formerly used in the following products: ore flotation as a grain fumigant, as a metal
degreaser, and in textile and PVC cleaning (www.epa.gov).
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1,3-Butadiene

e |tis found in automobile exhaust, cigarette smoke and wood fires and has been detected as a
component of the side stream smoke from cigarettes. The average amount in side stream
cigarette smoke is 205-361 pg/cigarette with an average airborne yield of 400 pg/cigarette
(www.atsdr.cdc.gov).

e It has also been found in Liquid Nails Adhesive (www.householdproducts.nim.nih.gov).

1,4-Dichlorobenzene
e |tis one of two chemicals commonly used to make mothballs.

e |tis used to make deodorant blocks used in garbage cans and restrooms, and to help control
odors in animal-holding facilities.

e Toilet deodorizer is the most frequent means of exposure to this compound in the home
(www.atsdr.cdc.gov).

Benzene

o The major sources of benzene exposure are tobacco smoke, automobile service stations,
exhaust from motor vehicles, and industrial emissions.

e Auto exhaust and industrial emissions account for about 20% of the total national exposure to
benzene.

e About half of the exposure to benzene in the United States results from smoking tobacco or
from exposure to tobacco smoke.

o The general population is exposed to benzene primarily by tobacco smoke (both active and
passive smoking) and by inhaling contaminated air (particularly in areas with heavy motor
vehicle traffic and around filling stations) (www.atsdr.cdc.gov).

e In homes, benzene may be found in glues, adhesives, cleaning products, paint strippers,
tobacco smoke and gasoline. Most benzene in the environment comes from our use of
petroleum products (www.dhs.wisconsin.gov).

6.13 Recommendations

With respect to soil gas, further evaluation is required to investigate the source of carbon
tetrachloride observed at G-4L, G-4R, LLL-1 and Unit 015 area and of 1,3-butadiene observed in
the residential area (but not adjacent to the landfill). It is recommended that 1,3-butadiene be
added to the list of VOCs monitored during routine soil gas sampling at the G-series permanent gas
probes. Additional investigation of 1,3- butadiene is recommend by evaluating the potential
presence of 1,3-butadiene during the carbon tetrachloride investigation at three representative
locations that previously had 1,3-butadiene exceedances with temporary gas probes.

With respect to the vapor intrusion study, the VI pathway between the Site and indoor air is
incomplete. Thus, the VI data show that the remedy remains protective of human health and no
further VI investigation is required.

With respect to current monitoring, it is recommended that ambient air monitoring be discontinued.
Also, it is recommended that the frequency of VOC sampling at the G-series, permanent gas probes
be changed from semi-annual to annual.
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Health Risk Assessment Update

The 2013 Five-Year Review identified the following item related to the need for a risk update.

Risk has not been identified at the Site. Conduct an updated data review and evaluation
(EPA, 2013b).

71 Human Health Update - Groundwater

71.1 Background on
1986 RI/FS Public Health Assessment of Groundwater

As part of the 1986 RI/FS, the EPA completed a Public Health Assessment that stated:

"Pollutant movement in the groundwater system is the major transport route to potential offsite
receptors and will be examined more closely in this assessment. A small number of shallow, private
drinking water wells are located in the Riverside Garden subdivision, east of the site. No elevated
contaminant levels were found in these wells (see Tables 4-12 through 4-15). Two deep industrial
process wells are also located north and south of the site and are operated by Borden and
Louisville Gas and Electric. Analyses conducted during the remedial investigation did not reveal any
elevated levels of hazardous contaminants in the wells (see Tables 4-10 and 4-11). Two public
water supply wells withdrawing from the deeper portions of the aquifer are located on the Indiana
side of the Ohio River. No contaminants typical of the site were found at elevated levels in these
wells, although manganese was observed in excess of the secondary drinking water standard. As
seen in Table 4-8, manganese, iron and chromium appear to be widespread in the deep portions of
the aquifer. These substances were observed in upgradient monitor wells, onsite monitoring wells,
and the Indiana public water supply wells. Although the site may contribute to the elevated levels, it
does not appear to be the sole source.” (EPA, 1986a page 8-12).

The only potential public health problem at the Lees Lane Landfill Site is related to the elevated
chromium levels detected in the groundwater. Although the site is contributing to the elevated
levels, it is not the only source since upgradient wells also contained elevated levels. Chromium
was not detected in residential wells east of the site. Since groundwater flow is predominantly
toward the Ohio River it is unlikely the residential wells will be affected in the future. Chromium was
also not detected in the industrial process wells north and south of the site, however it was found at
low levels in the Indiana public water supply wells across the Ohio River. It is not known if this
chromium is related to elevated levels at the landfill Table 8-10 provides a summary of the potential
public health concerns resulting from the public health and environmental assessment for the Lees
lane landfill Site. As shown in the table, there is no current evidence of an off-site problem related to
the landfill site.” (EPA, 1986a page 8-37).

7.1.2 Drinking Water Receptor Update

There are no water supply wells on or near the Site on the Kentucky side of the Ohio River.
Information on the Indiana side of the Ohio River was not updated because no adverse impacts to
the Ohio River from the Site are occurring (see Section 7.1.4 below).

For the Kentucky side of the Ohio River, SMG contacted the Public Records Management-Open
Records Section at KDEP and provided the Site co-ordinates (Latitude and Longitude: 38.193016°,
-85.884075°) and requested a list of all surface water and groundwater withdrawal permits within a
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1.5 mile radius. A response from Chris Yeary in the Watershed Management Branch of Kentucky
Division of Water indicated that “There are no permitted water withdrawals within the area of
interest.” (SMG, 2015).

Also, residents in Riverside Gardens adjacent to the Site were connected to municipal water after
the ROD (EPA, 2003). As such, there is no completed pathway between groundwater at the Site
and potable water in Riverside Gardens. There are no records found as of October 2015 that
document whether the private wells were sealed.

7.1.3 Comparison of Groundwater Data to Groundwater Cleanup Goals

The groundwater at the Site has been characterized through sampling of the monitoring well
network. Section 2.0 of this Report presents the groundwater data base and provides a comparison
to EPA's 2013 Groundwater Cleanup Goals. No VOC, pesticides, PCBs or SVOC contamination is
present in groundwater, and the only metals present above these goals are arsenic, manganese,
iron, barium, and lead which are not sources for Vapor Intrusion (VI).

7.2 Human Health Update -
On Site Surface Soil

7.2.1 Comparison of Surface Soil Data to Screening Levels

Section 4.0 of this Report provides a comparison of surface soil data to screening levels. This
comparison identified six locations where surface soil sampling results were above screening levels.
The results identify that there are only a few locations where surface soil exceeds risk based
screening levels based on cancer risk of 10 and hazard quotient of 1. Due to the risk based
screening level exceedance, the cumulative carcinogenic risk and the non-carcinogenic hazard
index associated with the trespasser and recreational user direct contact exposure to COPCs were
calculated. The cumulative risks for the trespasser and recreational user direct contact exposure to
COPCs in soil are within the EPA’s defined target cancer risk range of 10°® to 10™. The cumulative
non-carcinogenic hazard index was also less than 1 for each of the receptors direct contact
exposure to the COPCs in soil. This indicates that the COPC soil concentrations are not resulting in
risks above acceptable levels.

7.3 Human Health - Vapor Intrusion

7.3.1 Evaluation of Potential Vapor Migration from Groundwater

As discussed in Section 2.0, groundwater flow beneath the Site is west towards the Ohio River and
away from the residential area. During high water levels in the River, the groundwater levels
temporarily rise near the River. The RI concluded that, even under flow reversal conditions, the
groundwater does not migrate to the residential area located east of the Site (EPA, 1986a, See
page 4-31).

As presented in Section 6.0, the VI pathway is being evaluated as part of the EPA's recent VI
evaluation. Section 2.0 of this Report summarizes the groundwater quality and shows that VOC
concentrations in the groundwater beneath the Site are below the Groundwater Cleanup Goals. As
such, the VOCs not only meet drinking water criteria, they do not present any potential risk of vapor
intrusion.
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7.3.2 Evaluation of Potential Vapor Migration via Landfill Gas

Section 6.0 of this Report presents the results of the VI samples received to date. These studies
show that the strongest marker of landfill gas, methane, does not migrate off-Site above Kentucky
standards. In fact, methane levels in gas probes east of the Site and in gas probes next to
residences in Riverside Gardens had minimal to no detectable levels of methane.

VOC data in gas probes located adjacent to the Site and Riverside Gardens show sporadic levels of
VOCs that are likely attributed to the Site, but do not migrate to Riverside Gardens. The only VOCs
detected in temporary soil gas probes located in Riverside Gardens were carbon tetrachloride and
1,3-butadiene.

Regardless of the source, the VI evaluation examined the relationship between soil gas, crawl
space data and indoor air samples at residences in Riverside Gardens. As presented in Section 6.0,
the VI data show that the pathway between the Site and indoor air is incomplete.

7.4 Ecological Risk Evaluation Update

7.4.1 Background - 1986 Ecological Assessment

As part of the RI/FS, an inventory of natural plant communities including grasses, trees, and
wetland plant species at the Site was conducted. The RI/FS noted that the Site had a diversity of
habitat to support a variety of small mammals, waterfowl and other birds. RI/FS (EPA, 1986a — See
Sections 7.0 and 8.0). The ecological assessment included a qualitative evaluation of potential risk
to wildlife based on concentrations of potential contaminants in surface soil and the potential of
bioaccumulation. The ecological assessment concluded:

"In summary, the concentrations of the critical contaminants observed during the remedial
investigation do not present a significant threat to the environmental receptors at the Lees Lane
Landfill Site. Biota in continued direct contact with elevated contaminant levels in selected “hot spot”
soil areas may experience symptoms of chronic toxicity; however, no acute toxicological effects
would be expected at the current contaminant levels.” (EPA, 1986a).

The ecological evaluation also described the benthic communities and fish in the Ohio River. The
benthic community was described as:

“The benthic invertebrate community of the Ohio River is limited in part by the lack of suitable
substrate (USACE, 1982). . . .In summary, the characteristics of the invertebrate community as a
whole in the river near the landfill is reported to be dominated by pollution-tolerant organisms
(USACE, 1982).”

The fish community was described as follows:

"In general, the most commonly identified fish species were coarse fish and are considered tolerant
of lower quality conditions found in the Ohio River."
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7.4.2 Background - 1987 United States Department of Interior (DOI)
Memorandum

In 1987, the DOI prepared a memo that summarizes the results of the Preliminary Natural
Resources Survey. A copy of the survey is provided as Appendix G of this Report. The memo
states:

"In response to Mr. Bruce Blanchard’s request of August 18, 1986, we have conducted a
preliminary survey of the subject site to determine whether or not natural resources under the
trusteeship of the Department of Interior (DOI) are present in the vicinity of the site and, if present,
whether or not damages have occurred or are likely to occur to these resources from pollutants on
or derived from this sites. This survey was conducted in accordance with procedures outlined in
PEP-Environmental Review Memorandum No.ER 83-2, and pursuant to the EPA/DOI Memorandum
of Understanding on preliminary surveys of damages to natural resources (DOI, 1987)."

The survey was conducted prior to remediation at the Site and evaluated potential impacts to
habitat related to exposed waste and ecological receptors exposed to potentially contaminated
media at the Site. The conclusion of the survey was as follows:

"The natural resources survey indicates that adverse impacts to DOI trust resources resulting from
the Lee’s Lane Landfill Site probably are minor-to-nonexistent.” (DOI, 1987).

Trust resources under the purview of DOI include species listed as federally threatened and
endangered, waterfowl, and anadromous fish.

7.4.3 Ecological Receptor Update

Conditions at the Site have been evaluated and documented through routine inspections and
five-year reviews. The conditions at the Site are not different than the conditions after the remedy
was completed in the late 1980s. As such, the conclusions made during the RI/FS process and as
part of the DOI survey in 1986 and 1987 remain valid. In the 2013 Five-Year Review, EPA stated
that surface soil sampling conducted in 2011 addressed the ecological data gap. In addition to the
2011 surface soil sampling, KDEP conducted additional surface soil sampling in 2013.

7.5 Scope of Update on Ecological Risk Evaluation

The ecological evaluation conducted as part of the RI/FS focused on wildlife and DOI trust
resources exposed to surface soil of the Site. As the RI/FS pre-dates EPA guidance for conducting
ecological risk assessments, the ecological evaluation did not identify or quantitatively evaluate
potentially complete migration and exposure pathways. The EPA and KDEP have identified the
following potentially complete pathways as requiring evaluation in order to make risk management
decisions for protection of ecological receptors on and immediately adjacent to the Site:

o Exposure of avian and mammalian wildlife to current concentrations of Site-related constituents
in surface soil of the Site;

o Exposure of aquatic life in the surface water of the Ohio River due to runoff of surface water
from the Site to the Ohio River;

o Exposure of aquatic life in the sediment of the Pond due to discharge and upwelling of
groundwater;
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o Exposure of aquatic life in the sediment of the Ohio River due to discharge and upwelling of
groundwater; and

o Exposure of avian and mammalian wildlife to Site-related constituents below the soil cover and
cap through food chain transfer.

Data for surface soil collected from the Site in 2011 and 2013 and groundwater collected from
monitoring wells collected during 2011 through 2015 are used here to evaluate potential ecological
pathways identified above. A Technical Memorandum, included as Appendix |, provides a detailed
evaluation of each of the pathways. A summary of the evaluation of each pathway is presented
below.

7.6 Evaluation of Potentially Complete Pathways

7.6.1 Exposure of Wildlife to Surface Soil

This Ecological Risk Assessment Update evaluates the potential for arsenic, chromium, copper,
lead, nickel, mercury, zinc, Aroclor 1254, high molecular weight, polycyclic aromatic hydrocarbons
(HMW PAHSs), and bis(2-ethylhexyl)phthalate in surface soil to pose risk to avian and mammalian
wildlife. The following assessment shows that there is no adverse ecological risk.

Arsenic

Arsenic was detected in 10 samples at concentrations ranging from 2.9 mg/kg to 8.41 mg/kg, with a
95% upper confidence limit (UCL) concentration of 7.0 mg/kg.

All concentrations are below the ecological soil screening levels (Eco-SSLs) for both avian wildlife
(43 mg/kg) and mammalian wildlife (46 mg/kg). Consequently, it can be concluded that
concentrations of arsenic in the surface soil do not pose risk to avian and mammalian wildlife.

Chromium

Chromium was detected in 10 samples at concentrations ranging from 14 mg/kg to 270 mg/kg, with
a 95% UCL concentration of 157 mg/kg.

The Eco-SSLs for avian and mammalian wildlife are 26 mg/kg and 34 mg/kg, respectively. The
potential for risk due to exposure to chromium was further evaluated using food chain models for
American woodcock (avian insectivore) and short-tailed shrew (mammalian insectivore). Under
current conditions, the 95% UCL exposure point concentration (EPC) for chromium potentially
poses risk to avian insectivores. With spot capping of areas with highest concentrations of
chromium, the potential for risk is below the threshold for concern.

The Technical Memorandum in Appendix | provides the input parameters and calculations for the
food chain models.

Copper

Copper was detected in seven samples at concentrations ranging from 13 mg/kg to 240 mg/kg, with
a 95% UCL concentration of 124 mg/kg.

The Eco-SSLs for avian and mammalian wildlife are 28 mg/kg and 49 mg/kg, respectively. The
potential for risk due to exposure to copper was further evaluated using food chain models for
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American woodcock and short-tailed shrew. Under current conditions, the 95% UCL EPC for copper
potentially poses risk to avian insectivores. With spot capping of areas with highest concentrations
of copper and assumptions for the food chain model that consider background, the potential for risk
is below the threshold for concern.

The Technical Memorandum in Appendix | provides the input parameters and calculations for the
food chain models.

Lead

Lead was detected in 10 samples at concentrations ranging from 14 mg/kg to 380 mg/kg, with a
95% UCL concentration of 262 mg/kg.

The Eco-SSLs for avian and mammalian wildlife are 11 mg/kg and 56 mg/kg, respectively. The
potential for risk due to exposure to lead was further evaluated using food chain models for
American woodcock and short-tailed shrew. Under current conditions, the 95% UCL EPC for lead
potentially poses risk to both avian and mammalian insectivores. With spot capping of areas with
highest concentrations of lead and assumptions for the food chain models that consider
background, the potential for risk is below the threshold for concern for avian and mammalian
insectivores.

The Technical Memorandum in Appendix | provides the input parameters and calculations for the
food chain models.

Mercury

Mercury was detected in six samples at concentrations ranging from 0.1 mg/kg to 0.3 mg/kg, with a
95% UCL concentration of 0.24 mg/kg.

The EPA Region 5 ecological screening level (ESL) for mammalian wildlife is 0.00051 mg/kg. A
screening value for avian wildlife is not available. The potential for risk due to exposure to mercury
was further evaluated using food chain models for American woodcock and short-tailed shrew.
Under current conditions, the 95% UCL EPC for mercury potentially poses risk to avian
insectivores. With spot capping of areas with highest concentrations of mercury and assumptions
for the food chain model that consider background, the potential for risk is below the threshold for
concern.

The Technical Memorandum in Appendix | provides the input parameters and calculations for the
food chain models.

Nickel

Nickel was detected in seven samples at concentrations ranging from 14 mg/kg to 230 mg/kg, with
a 95% UCL concentration of 188 mg/kg.

The Eco-SSLs for avian and mammalian wildlife are 210 mg/kg and 130 mg/kg, respectively. The
potential for risk due to exposure to nickel was further evaluated using food chain models for
American woodcock and short-tailed shrew. Under current conditions, the 95% UCL EPC for nickel
potentially poses risk to both avian and mammalian insectivores. With spot capping of areas with
highest concentrations of nickel and assumptions for the food chain model that consider
background, the potential for risk is below the threshold for concern.
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The Technical Memorandum in Appendix | provides the input parameters and calculations for the
food chain models.

Zinc

Zinc was detected in seven samples at concentrations ranging from 54 mg/kg to 530 mg/kg, with a
95% UCL concentration of 377 mg/kg.

The Eco-SSLs for avian and mammalian wildlife are 46 mg/kg and 79 mg/kg, respectively. The
potential for risk due to exposure to zinc was further evaluated using food chain models American
woodcock and short-tailed shrew. Under current conditions, the 95% UCL EPC for zinc is below the
threshold for concern for both avian and mammalian insectivores.

The Technical Memorandum in Appendix | provides the input parameters and calculations for the
food chain models.

Polychlorinated Biphenyls (PCBs)

Aroclor 1248 was detected in one of 37 samples and Aroclor 1254 was detected in eight of

37 samples. Based on a frequency of detection (FOD) less than 5% for 37 samples, it can be
concluded that Aroclor 1248 does not pose a potential for risk to ecological receptors exposed to
surface soil.

Aroclor 1254 was detected in eight of 37 samples at concentrations ranging from 0.025 mg/kg to
0.139 mg/kg with a 95% UCL concentration of 0.20 mg/kg.

The EPA Region 5 ESL for mammalian wildlife is 0.000332 mg/kg. A screening value for avian
wildlife is not available. The potential for risk due to exposure to Aroclor 1254 was further evaluated
using food chain models for American woodcock and short-tailed shrew. Under current conditions,
the 95% UCL EPC for Aroclor 1254 is below the threshold for concern for both avian and
mammalian insectivores.

The Technical Memorandum in Appendix | provides the input parameters and calculations for the
food chain models.

Polycyclic Aromatic Hydrocarbons (PAHSs)

Four HMW PAHSs (benzo(a)pyrene [BaP], benzo(a)anthracene, benzo(k)fluoranthene, and
dibenz(a,h)anthracene) were detected in surface soil. In the ecological risk assessment, HMW
PAHs are evaluated as group due to similar mechanisms of ecotoxicity. One or more of the four
HMW PAHs were detected in 25 of 37 samples. Concentrations range from 0.028 mg/kg to
8.22 mg/kg, with a 95% UCL concentration of 2.33 mg/kg.

An Eco-SSL of 1.1 mg/kg has been developed for HMW PAHs for mammalian receptors. A
screening value for avian wildlife is not available. The potential for risk due to exposure to HMW
PAHSs was further evaluated using food chain models for American woodcock and short-tailed
shrew. Under current conditions, the 95% UCL EPC for HMW PAHSs is below the threshold for
concern for both avian and mammalian insectivores.

The Technical Memorandum in Appendix | provides the input parameters and calculations for the
food chain models.
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Bis(2-ethylhexyl)phthalate

Bis(2-ethylhexyl)phthalate, a common laboratory contaminant, was detected in 30 of 37 samples
with concentrations ranging from 0.027 mg/kg to 350 mg/kg. The maximum concentration of

350 mg/kg is a statistical outlier at the 1% significance level (Dixon’s outlier test in EPA 2013
Statistical Software ProUCL Version 5.0). With the outlier removed from the dataset, the maximum
concentration is 9.9 mg/kg with a 95% UCL concentration of 1.20 mg/kg.

The EPA Region 5 ESL for mammalian wildlife is 0.925 mg/kg. A screening value for avian wildlife
is not available. The potential for risk due to exposure to bis(2-ethylhexyl)phthalate was further
evaluated using food chain models for American woodcock and short-tailed shrew. Under current
conditions, the 95% UCL EPC for bis(2-ethylhexyl)phthalate is below the threshold for concern for
both avian and mammalian insectivores. The Technical Memorandum in Appendix | provides the
input parameters and calculations for the food chain models.

Dieldrin

Dieldrin was detected in one of 31 samples. Based on a FOD less than 5% for 31 samples, it can
be concluded that dieldrin does not pose to ecological receptors exposed to surface soil.

Conclusion

Based on analysis presented above, the potential for risk to avian and mammalian insectivores is
below the threshold for concern with use of LOAELSs that are reflective of site-specific conditions
and spot capping of areas with the highest concentrations of the COPECs.

7.6.2 Exposure of Aquatic Life to Surface Water of the Ohio River

Data for the Ohio River published by Youger and Mitsch (1989) was used to evaluate the sediment
in the River collected for the reach between Pittsburgh and Louisville (general vicinity of the
Landfill). The study concluded that concentrations of metals generally decrease from upstream to
downstream. Reported concentrations of cadmium, chromium, copper, lead, nickel, and zinc near
Louisville are all below the probable effect concentrations (PECs) identified by MacDonald et al.
(2000). These data provide direct evidence that the landfill has not adversely impacted Ohio River
sediments.

Further, the dense vegetation on the Site and forested area between the Site and the Ohio River
filter the flow of surface runoff, allowing contaminants bound to particulate matter in runoff to drop
out prior to the runoff discharging into the Ohio River. The use of vegetation for reduction of
sediment runoff is widely recognized and is documented in River and Riparian Land Management
Technical Guideline Number 1 May, 2001 ISSN 1445-3924 R.

It should also be recognized that the contributory drainage area of the Site relative to the Ohio River
watershed is very small (112 acres) relative to the drainage basin of the Ohio River. Any potential
contaminants transported in surface runoff will be significantly attenuated if they are discharged into
the Ohio River.
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Conclusion

Thus, the existing data and technical analysis combined with the Site conditions and size of the
drainage area for the Site confirm that surface runoff from the Land does not pose any risk or
adversely impact aquatic life in the Ohio River .

7.6.3 Exposure to Pond Sediment

Two sediment samples were collected from the Pond in 2011 — one sample by SMG and one
sample by EPA. Arsenic, chromium, lead, and mercury were detected in both samples. Copper,
nickel, zinc, Aroclor 1254, and four HMW PAHs were detected only in the sample collected by EPA.

The potential for risk to benthic invertebrates was evaluated by comparing arithmetic mean
concentrations of arsenic, chromium, lead, and mercury and the detected concentrations of copper,
nickel, zinc, Aroclor1254 and HMW PAHSs to the so-called “consensus” probable effect
concentrations (PECs). The mean concentrations of arsenic, chromium, and mercury and single
sample concentrations of copper, nickel, zinc, Aroclor 1254 and HMW PAHSs are below their PECs.
These results suggest that arsenic, Aroclor 1254 and HMW PAHs do not pose a potential for risk to
benthic invertebrates above the threshold for concern.

The mean concentration of lead (134 mg/kg) is slightly above its PEC (128 mg/kg). Comparison of
the mean concentration of lead in bulk sediment to the PEC is conservative, as it does not consider
factors that influence the bioavailability of lead in sediment. As a divalent metal, lead is likely bound
to sulfides and organic carbon in sediment, which reduces its bioavailability to benthic invertebrates.
Therefore, the potential for risk to benthic invertebrates exposed to lead in the sediment of the Pond
is minimal.

Conclusion

Based on the above results, it is concluded that the potential for risk to benthic invertebrates in
sediment of the Pond is below the threshold for concern.

7.6.4 Exposure to Ohio River Sediment

For this exposure pathway, the assumption is that aquatic life in the sediment of the Ohio River is
potentially exposed to metals in groundwater flowing beneath the Site that migrates off-Site,
discharges into the sediment, and flows upward through the sediment profile and into the
biologically active zone. As groundwater mixes with overlying surface water in the biologically active
zone, the EPC for sediment-dwelling organisms is the result of this mixing. Given the high flow of
the Ohio River relative to the inflow of groundwater, the EPCs in the biologically active zone of the
Onhio River are conservatively assumed to be 1% of the concentration in groundwater.

Calculated concentrations of potentially Site-related constituents in porewater in the biologically
active zone are based on concentrations in MW-104 and MW-105, which are the monitoring wells
closest to the Site. Arsenic, barium, cadmium, chromium iron, lead, manganese, mercury, selenium,
and zinc were detected in MW-104 and/or MW-105. The potential for risk to benthic invertebrates
was evaluated by comparing estimated EPCs in porewater to water quality benchmarks. If
available, Kentucky water quality standards were used as benchmarks.
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Arsenic

Concentrations of arsenic range from 2.7 pg/L to 300 pg/L, with an arithmetic mean concentration of
141 pg/L. The calculated EPC in porewater (1.41 pg/L) is below the Kentucky water quality
standard of 150 pg/L. Consequently, arsenic does not pose a potential for risk to the aquatic life of
the Ohio River above the threshold for concern.

Barium

Concentrations of barium range from 190 pg/L to 1,100 pg/L, with an arithmetic mean concentration
of 567 pg/L. Adjusted for 100-fold dilution due to mixing, the arithmetic mean of 5.67 pg/L calculated
for porewater is below the Dutch negligible concentration (NC) of 75 pg/L. Consequently, it can be
concluded that barium does not pose a potential for risk to the aquatic life of the Ohio River above
the threshold for concern.

Cadmium

Cadmium was detected in two samples at concentrations of 0.36 pg/L and 1.9 ug/L, with an
arithmetic mean concentration of 1.13 pg/L. The calculated EPC for porewater (0.011 pg/L) is below
the Kentucky water quality standard 0.152 pg/L. Consequently, cadmium does not pose a potential
for risk to the aquatic life of the Ohio River above the threshold for concern.

Chromium

Chromium was detected in a single sample at a concentration of 32 pg/L. The calculated EPC for
porewater (0.32 pg/L) is below the Kentucky water quality standard 11 pg/L. Consequently,
chromium does not pose a potential for risk to the aquatic life of the Ohio River above the threshold
for concern.

Iron

Concentrations of iron range from 6,300 pg/L to 29,000 pg/L, with an arithmetic mean concentration
of 18,325 ug/L. The calculated EPC for porewater (183 ug/L) is below the Kentucky water quality
standard of 1,000 pg/L. Consequently, it can be concluded that iron does not pose a potential for
risk to the aquatic life of the Ohio River above the threshold for concern.

Lead

Lead was detected in two samples at concentrations of 17 pg/L and 130 pg/L, with an arithmetic
mean concentration of 31.7 pg/L. The calculated EPC for porewater (0.317 pg/L) is below the
Kentucky water quality standard of 1.2 pg/L. Consequently, it can be concluded that lead does not
pose a potential for risk to the aquatic life of the Ohio River above the threshold for concern.

Manganese

Concentrations of manganese range from 1,000 pg/L to 7,300 pg/L, with an arithmetic mean
concentration of 3,400 pg/L. The calculated EPC for porewater (34 ug/L) is below the lowest chronic
value (LCV) for daphnids of 1,100 pg/L. Consequently, it can be concluded that manganese does
not pose a potential for risk to the aquatic life of the Ohio River above the threshold for concern.
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Mercury

Mercury was detected in one of two samples at a concentration of 1.6 pg/L. The calculated EPC for
porewater (0.016 pg/L) is below the Kentucky water quality standard of 91 pg/L. Consequently, it
can be concluded that mercury does not pose a potential for risk to the aquatic life of the Ohio River
above the threshold for concern.

Selenium

Selenium was detected in two samples at concentrations of 0.95 pg/L and 1.9 pg/L, with an
arithmetic mean concentration of 1.43 pg/L. The calculated EPC for porewater (0.014 ug/L) is below
the Kentucky water quality standard of 5 pg/L. Consequently, it can be concluded that selenium
does not pose a potential for risk to the aquatic life of the Ohio River above the threshold for
concern.

Zinc

Zinc was detected in three samples at concentrations ranging from 13 pg/L to 20 pg/L, with an
arithmetic mean concentration of 14.3 pg/L. The calculated EPC for porewater (0.143 pg/L) is below
the Kentucky water quality standard of 64.5 ug/L. Consequently, it can be concluded that zinc does
not pose a potential for risk to the aquatic life of the Ohio River above the threshold for concern.

Conclusion

Based on the above lines of evidence, including a conservative assumption of 100-fold dilution, it is
concluded that concentrations of arsenic, barium, cadmium, chromium, iron, lead, manganese,
mercury, selenium, and zinc in groundwater do not pose a potential for risk to benthic invertebrates
in the sediment of the Ohio River above the threshold for concern.

7.6.5 Exposure of Wildlife Through Plant Uptake

The potential for risk to avian and mammalian wildlife through uptake of potential contaminants
below the soil cover by deep rooted vegetation is negligible. Uptake of the constituents of concern
by plants is low relative to the uptake by earthworms and other soil invertebrates. The food chain
models for American woodcock and short-tailed shrew discussed in Section 7.6.1 assume that
these two indicator species consume only earthworms. As risk to avian and mammalian
insectivores was determined to be below the threshold for concern, the potential for risk to
herbivores is also below the threshold. As an example, the Eco-SSLs for lead are 11 mg/kg for
avian insectivores and 46 mg/kg for avian herbivores. Similarly, the Eco-SSLs for lead are 56 mg/kg
for mammalian insectivores and 1,200 mg/kg for mammalian herbivores.

In addition to consumption of vegetation, wildlife could be exposed to potential contaminants that
have bioaccumulated in leaves and other parts of above ground vegetation that have decomposed
and become incorporated into surface soil. This potential source of contamination is accounted in
the analysis of surface soil. As demonstrated in Section 7.6.1, the potential for risk to wildlife
exposed to surface solil is below the threshold for concern.

Conclusion

Given the above, there is no adverse ecological risk associated with plant uptake.
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7.6.6 Uncertainties in Toxicity Reference Values

An evaluation of the uncertainties in Toxicity Reference Values was completed and is presented in
Appendix |. This evaluation identified that it is not meaningful to use the most conservative (i.e.
lowest LOAELs because this produces Hazard Quotients that are greater than 1 for natural
background concentrations for certain metals.

Conclusion

Alternative LOAELSs for copper, lead, mercury, and nickel that are more appropriate for evaluating
the potential for risk to terrestrial wildlife exposed to surface soil produce HQs that are below the
threshold for concern.

7.6.7 Impact of Spot Capping in Ecological Risk Reduction

Appendix | presents an evaluation of the potential risk reduction by spot capping the three sample
results with the highest metal concentrations. With spot capping, the HQs for American woodcock
and short-tailed shrew for the metals move substantially below 1.

Institutional Controls (ICs) Update

The 2013 Five-Year Review identified the need for updating institutional controls and stated the
following:

The 1986 ROD did not include institutional controls. Evaluate the need for institutional
controls in conjunction with current ground water sampling efforts. Consider institutional
controls for the capped landfill area. Identify institutional control requirement in an
enforceable document, if necessary (EPA, 2013b).

8.1 Property Ownership

Figure 8.1 presents the current land ownership map for the Site. As shown, Hofgesang Foundation
Inc. and Gernert CT, Inc.* own the majority of the Site.

8.2 Institutional Control Evaluation

The 2013 Five-Year review noted that there were no IC instruments in place to prevent groundwater
use at the Site or disturbance of the soil cover and cap areas. The 1986 ROD did not require ICs. At
a meeting held at EPA's office on April 28, 2015, the Hofgesang Foundation (who participated by
telephone) stated that it is willing to work with the EPA to establish ICs for the Site.

As stated in the 2013 Five-Year Review, the EPA is considering three types of ICs: (1) restrictions
on ground water precluding the drilling of wells or making use of ground water at the Site;

(2) restrictions on activities that will prevent excavation, drilling or other actions that could impair the
integrity of the soil cover and cap areas at the Site; and (3) use restrictions prohibiting non-industrial
uses of the Site. All three types of ICs can be implemented through restrictive covenants under
Kentucky law.

4 Gernert CT shares the Lexington mailing address for the Treasurer of the Hofgesang Foundation
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10.

8.3 Recommendations

It is recommended that the EPA and the property owners evaluate the need for ICs for the Site
consistent with appropriate future uses. Given that there are no exceedances of 10™ risk or Hl of 1,
no IC prohibiting recreational use is needed. However, it is recommended that use restrictions
prohibiting the development of the landfill for residential use be implemented.

Site Security Update

The 2013 Five-Year Review identified the need to address site security and stated the following:

Trespassing results in surface erosion and exposure. Identify whether additional measures
are needed to discourage trespassers, and implement as appropriate (EPA, 2013b).

9.1 Site Security

Routine site inspections and the 2013 Five-Year Review have identified issues with Site security.
There have been reports of ATVs causing damage to the soil cover and cap areas. There are also
reports of people salvaging scrap metal from the Site. In response to security issues, MSD installed
1,040 feet of fence and four signs at the end of EImwood Street adjacent to the EImwood Salvage
Yard. One sign and 100 feet of fence was installed at the end of Huff Lane. Four signs, a locking
gate and 150 feet of fence were installed across an abandoned levee near the railroad track and
Cane Run Road (MSD, 2012-2014). MSD has continued quarterly site inspections and has noted
periodic evidence of trespassers with vehicles and ATVs.

9.2 Recommendations

It is recommended that ongoing Operations and Maintenance (O&M) activities required by the ROD,
such as signage, road maintenance, fencing maintenance, and regular inspections continue.

Overall Conclusions and Recommendations

This CSM report summarizes the results of work completed during the post-ROD O&M period and
the results of recent studies that address the items EPA raised in the 2013 Five-Year Review. There
is no evidence of any changed condition compared to the ROD. In fact, studies show that Site
conditions have significantly improved, and that there is no adverse human health or ecological risk
present. The remedy remains protective of human health and the environment.

The CSM report recommends the following continuing activities at the Site:

(1)  Annual inspections of the soil cover and cap areas should continue. A one-time, detailed
inspection of the soil cover area is needed to identify areas of exposed waste;

(2) Semi-Annual field measurements for methane and pressure at soil gas probes;

(3) An evaluation is needed to determine the source of carbon tetrachloride and 1,3butadiene.
The current soil gas probes will be sampled for both compounds. Annual sampling for VOCs
(including 1,3-butadiene) at permanent gas probes should be conducted. Temporary gas
probes will be used to further evaluate the source of carbon tetrachloride. As part of the
carbon tetrachloride investigation, 1,3-butadiene will be sampled to see if past 1,3 butadiene
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4)

®)

exceedances at locations Unit 015, Unit 023 and Unit 030 were false detections associated
with sampling procedures.

Groundwater monitoring annually for the five metal COCs (i.e., arsenic, manganese, iron,
barium, and lead) at MW-4, MW-5, MW-101, MW-102, MW-103, MW-104, and MW-105; and

Evaluate the need for Institutional Controls at the Site by the Site owners. Given that there
are no exceedances of 10 or HI of 1, no IC prohibiting recreational use is needed but
residential use should be prohibited.
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Table 1.1
Chronology of Site Events
Lee's Lane Landfill Site

Louisville, Kentucky

Event

Date

Page 1 of 1

Residents complained of flash fires around water heaters due to migration of
methane gas from the landfill

1975

EPA conducted initial site inspection

November 1978

LFG collection system installed

October 1980

Site listed on NPL

September 1983

Remedial Investigation/Feasibility Study (RI/FS) begins

September 1983

State preliminary assessment

August 1984

EPA Health Assessment

November 1985

EPA completed combined RI/FS and EPA Record of Decision

September 1986

EPA began remedial action March 1987
EPA began remedial design March 1987
EPA completed remedial action October 1987
EPA completed close-out report March 1988
EPA completed remedial design March 1988

EPA began second removal

September 1988

EPA completed second removal

September 1988

EPA signed an Administrative Order on Consent which transferred Operation &
Maintenance (O&M) to the Metropolitan Sewer District (MSD)

July 1991

EPA First Five Year Report (FYR)

May 1993

Consent decrees entered by court

August 1993

Oversight of MSD's O&M transferred to Kentucky Environmental and Public

Protection Cabinet (KEPPC) April 1994
Site deleted from the NPL April 1996
Consent Decree in the matter of United States v. Ben Hardy, et al. January 1997
EPA Second FYR July1998
Louisville and Jefferson County merged January 2003
EPA Third FYR July 2003
EPA Fourth FYR September 2008
Surface Soil Sampling by EPA April 2011
EPA Fifth FYR September 2013
Surface Soil Sampling by KDEP April 2013
Subsurface Gas Sampling by EPA June 2013
EPA letter to PRPs requesting involvement at Site January 2014
PRPs Meet to Discuss Site March 2014
EPA issues Special Notice Letter December 2014
Installation of MW101 through MW105 and Groundwater Sampling 2014-2015
Vapor Intrusion Sampling in Riverside Gardens 2014-2015
MSD Ground Water Samples March 2015
PRPs, EPA, KDEP Meeting to Discuss Site April 2015
Vapor Intrusion Sampling in Riverside Gardens June 2015
Vapor Intrusion Sampling in Riverside Gardens July 2015
KYDEP Ground Water Sampling July 2015
MSD Ground Water Samples September 2015




Table 2.1

Summary of Historical Alternate Concentration Limits (ACLs) and Groundwater Cleanup Goals

Lee's Lane Landfill Site

Louisville, Kentucky

Contaminant of Concern (COC) Units Alternate Concentration Limit (ACL) Groundwater Cleanup Goal
(EPA, 2008) (EPA, 2013b)
Arsenic Ho/L 11,000 10
Barium Ho/L 2,200,000 2,000
Beryllium pg/L 4,400 4
Cadmium Ho/L 3,300 5
Chromium Ho/L 12,100 100
Copper pg/L 13,200 1,300
Iron Hg/L 1,100,000 24,000
Lead Ho/L 3,960 15
Manganese pg/L 55,000 900
Mercury Ho/L 1,000 2
Selenium Ho/L 5,500 50
Zinc pg/L 174,900 10,000
Benzene pg/L 2,420 5

Note:

EPA - Environmental Protection Agency
Hg/L - micrograms per liter
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Table 2.2

Comparison of Monitoring Well Results in Riverside Gardens to Groundwater Cleanup Goals

Lee's Lane Landfill Site
Louisville, Kentucky

Page 1 of 1

Total
Contaminant of Concern: Arsenic Barium Beryllium | Cadmium | Chromium | Copper Iron Lead Manganese | Mercury | Selenium Zinc Benzene
Groundwater Cleanup Goal: 10 2,000 4 5 100 1,300 24,000 15 900 2 50 10,000 5
Units: Ho/L pg/L Hg/L Hg/L Hg/L Hg/L Ho/L Hg/L Ho/L Ho/L Hg/L Hg/L Hg/L
MW-A Sept. 2006 <5.0 23 <4.0 <5.0 <10.0 <10.0 <20.0 <5.0 <10.0 <0.20 <5.0 <20.0 <5.0
Sept. 2005 <5.0 23 <4.0 <5.0 <10.0 <10.0 52 <5.0 17 <0.20 <5.0 <20.0 <5.0
Sept. 2004 <56.0 20 <4.0 <56.0 <10.0 <10.0 49 <56.0 14 <0.20 <56.0 <20.0 <56.0
MW-B Sept. 2006 <5.0/<5.0 23/21 <4.0/<4.0 | <5.0/<5.0 |<10.0/<10.0| <10.0/<10.0 120/140 <5.0/<5.0 480/480 |<0.20/<0.20| <5.0/<5.0 [<20.0/<20.0| <5.0/<5.0
Sept. 2005 <56.0 17 <4.0 <56.0 63 <10.0 1,900 <56.0 320 <0.20 <56.0 <20.0 <56.0
Sept. 2004 <5.0 19 <4.0 <5.0 32 <10.0 1,900 <5.0 560 <0.20 <5.0 <20.0 <5.0
MW-2 Sept. 2006 <56.0 220 <4.0 <56.0 <10.0 <10.0 5,400 <56.0 210 <0.20 <56.0 <20.0 <56.0
Sept. 2005 <5.0 210 <4.0 <5.0 <10.0 <10.0 5,200 <5.0 220 <0.20 <5.0 <20.0 <5.0
Sept. 2004 <5.0 200 <4.0 <5.0 <10.0 <10.0 4,700 <5.0 210 <0.20 <5.0 <20.0 <5.0
Notes:

pg/L - micrograms per liter

< - below detection limit



Table 2.3

Lee's Lane Landfill Site
Louisville, Kentucky

Comparison of Results at Landfill Monitoring Wells to ACLs and Groundwater Cleanup Goals

Contaminant of Concern: Arsenic Barium Beryllium Cadmium | Chromium | Copper Iron Lead Manganese | Mercury | Selenium Zinc Benzene
Historical Alternate Concentration Limit (ACL): 11,000 2,200,000 4,400 3,300 12,100 13,200 1,100,000 3,960 55,000 1,000 5,500 174,900 2,420
2013 Groundwater Cleanup Goal: 10 2,000 4 5 100 1,300 24,000 15 900 2 50 10,000 5
Units: Hg/L Hg/L Hg/L Hg/L Hg/L Hg/L Hg/L Hg/L Hg/L Hg/L Hg/L Hg/L Hg/L
MW-4 November 2012 <6.0/<5.0 160/160 <4.0/<4.0 <6.0/<6.0 |<10.0/<10.0|<10.0/<10.0| 7,800/7,600 <56.0/7.5 210190 | <0.20<0.20| <56.0/<5.0 |<20.0/<20.0| <1.0/<1.0
September 2013 10/11 170/180 <4.0/<4.0 <5.0/<56.0 |<10.0/<10.0|<10.0/<10.0| 8,500/8,500 <5.0/<5.0 210/210 | <0.20<0.20| <5.0/<5.0 |<20.0/<20.0| <1.0/<1.0
October 2014 5.9/15 180/170 <4.0/<4.0 <6.0/<6.0 |<10.0/<10.0|<10.0/<10.0| 8,900/8,500 <56.0/<6.0 230/220 | <0.20<0.20| <56.0/<5.0 |<20.0/<20.0| <1.0/<1.0
September 2015 10.3/10.3 153/155 <56.0/<5.0 <6.0/<6.0 |<10.0/<10.0| <20.0/<20.0| 7,840/8,040 <56.0/<5.0 201/202 |<10.0/<10.0| <5.0/<5.0 |<20.0/<20.0| <1.0/<1.0
MW-5 November 2012 45 1,900 <4.0 <56.0 <10.0 <10.0 13,000 <56.0 400 <0.20 <56.0 <20.0 <1.0
September 2013 42 1,300 <4.0 <56.0 <10.0 <10.0 8,900 <56.0 300 <0.20 <56.0 <20.0 <1.0
October 2014 38 1,600 <4.0 <5.0 <10.0 <10.0 12,000 <5.0 340 <0.20 <5.0 <20.0 <1.0
September 2015 23.4 384 <56.0 <56.0 <10.0 <20.0 5,380 <56.0 180 <10.0 <56.0 <20.0 <1.0
MW-101 June 2014 <1.9 110 <4.0 <5.0 <10.0 <20.0 910 <10.0 1,600 NA <50.0 13 <0.50
March 2015 1.2J/ND 80/81 <4.0/<4.0 <6.0/<6.0 | <10.0/<10.0| <20.0/<20.0 180/170 <10.0/<10.0| 270/370 NA <560.0/<50.0| <10.0/<10.0| <0.5/<0.5
July 2015 5.8 J/6.9J 140/170 NA 0.36 J/0.54 J 3.8/5.3 NA NA 11 NA <0.2/<02 | 21419 J NA <0.5/<0.5
MW-102 June 2014 5.9J 160 <4.0 <56.0 <10.0 <20.0 2,900 <10.0 500 NA <560.0 <10.0 <0.50
March 2015 14 240 <4.0 <56.0 <10.0 <20.0 6300 <10.0 470 NA <50.0 <10.0 <0.50
July 2015 270 2200 NA 1.1 10 NA NA 41 NA NA 1 NA <0.50
MW-103 June 2014 9.2J 550 <4.0 <56.0 <10.0 <20.0 8,400 <10.0 1,600 NA <560.0 11 <0.50
March 2015 19 1200 <4.0 <5.0 <10.0 <20.0 15000 <10.0 760 NA <50.0 <10.0 <0.50
July 2015 29 1100 NA 4 7.8 NA NA 25 NA NA 0.62 NA <0.50
MW-104 June 2014 270/260 310/310 <4.0/<4.0 <56.0/<56.0 |<10.0/<10.0| <20.0/<20.0 | 21,000/21,000 | <10.0/<10.0| 1,100/1,100 NA <50.0/<50.0 20/20 <0.50/<0.50
March 2015 250 480 <4.0 <56.0 <10.0 <20.0 29000 <10.0 1000 NA <560.0 14 <56.0
July 2015 300 740 NA 1.9 32 NA NA 130 NA 1.6 19J NA <0.50
MW-105 June 2014 8.2J 190 <4.0 <56.0 <10.0 <20.0 17,000 <10.0 7,300 NA <560.0 13 <0.50
March 2015 27 580 <4.0 <56.0 <10.0 <20.0 6,300 <10.0 4,200 NA <560.0 <10.0 <0.50
July 2015 16 1,100 NA 0.36 J <0.60 NA NA 17 NA <0.2 0.95J NA <0.50

Notes:

NA - Not Analyzed

J - Estimated values

Hg/L - micrograms per liter
< - below detection limit
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Table 4.1

Subsurface Soil Sampling Results - April 2011

Lee's Lane Landfill Site
Louisville, Kentucky

April 2011 Soil Sampling Results (SMG Results)

April 2011 Soil Sampling Results (EPA Results)

Station ID LLO1 LLO02 LLO3 LLO3 LLO4 LLO1 LLO2 LLO3 LLO3 LLO4
Sample ID LLO1 LLO2 LLO3 LLO3Dup LLO4 LLO1 LLO2 LLO3 LLO3Dup LLO4
Sample Depth Interval (ft bgs)
Matrix| Recreational/Trespasser Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil
Sample Date Risk Screening Level 4/6/2011 | 4/6/2011 | 4/6/2011 | 4/6/2011 | 4/6/2011 4/6/2011 4/6/2011 4/6/2011 4/6/2011 4/6/2011

Analyte Units
PCB-1248 (Aroclor 1248) mg/kg 1.8 ND ND ND ND ND ND ND ND ND ND
PCB-1254 (Aroclor 1254) mg/kg 1.8 ND ND ND ND 0.16 0.025J 0.041J 0.086 J 0.046 J 0.21J
Benzo(a)pyrene mg/kg 0.12 0.10 ND ND ND 0.1 0.11 ND 0.48 ND 0.28
Benzo(a)anthracene mg/kg 1.2 0.09 ND ND ND 0.13 0.10 ND 0.37 ND 0.24
Benzo(k)fluoranthene mg/kg 12 0.08 ND ND ND 0.10 0.1 ND 0.47 ND 0.25
Dibenzo(a,h)anthracene mg/kg 0.12 ND ND ND ND ND ND ND 0.076 ND 0.053
Bis(2-ethylhexyl)phthalate mg/kg 276 ND 0.76 ND ND 0.42 0.54 ND ND ND ND
Arsenic mg/kg 37-16.0" 8.13 8.41 6.44 6.33 6.88 3.6 3.1 3.1 4.5 29
Lead mg/kg 400 88.3 63.9 57.9 246 263 84 57 210J 320 230
Thallium mg/kg 5.8 -- -~ - -- -~ ND ND ND ND ND
Chromium mg/kg 17.9 21.3 13.9 12.5 49.0 18 19 16 16 21
Copper mg/kg -- - - -- -- 32 32 36 23 43
Nickel mg/kg -- -~ - -- -~ 43 31 20 20 230
Mercury mg/kg -- - - -- -- 0.14 0.30 23 0.15 0.23
Zinc mg/kg -- -~ - -- -~ 180 170 0.430 170 530
Notes:

Semi-volatiles, VOC and PCB/Pesticides were screened against residential criteria by KDEP and only parameters with residential exceedances are shown. EPA and KDEP did not provide an electronic
data base, so a qualitative review of the lab sheets was conducted and it was determined that these parameter groups had very few detections and did not warrant further ecological review other than the
parameters that exceeded residential criteria. A similar exercise was completed for metals. However, copper, chromium and nickel were added regardless of concentration at the request of EPA.

NA - Not Analyzed

ND - Non Detect

(1) Arsenic data was evaluated using Kentucky's Ambient Background Guidance Assessment documents
(2) Duplicate Sample

Exceedance of screening level
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Table 4.2 Page 1 of 2
Subsurface Soil Sampling Results - April 2013
Lee's Lane Landfill Site
Louisville, Kentucky
April 2013 Soil Sampling Results
Station ID
Sample ID NOO1 |NOO1Dup| NOO1 N002 NO003 N005 C001 C002 C003 C004 C005 C006 | CO06Dup  CO006 coo7 C008 C009 C010
Sample Depth Interval (ft bgs) 0-0.5 0-0.5 | 0.5-1.0 | 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0.5-20 | 0-05 0-0.5 0-0.5 0-0.5
Matrix Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil
Sample Date Recreational/Trespass
Analyte Units Risk Screening Level
PCB-1248 (Aroclor 1248) mg/kg 1.8 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
PCB-1254 (Aroclor 1254) mg/kg 1.8 ND ND ND ND ND ND ND ND ND ND 0.30 ND ND 0.21 ND ND ND ND
Benzo(a)pyrene mg/kg 0.12 0.043 0.035 0.028 ND 0.064 ND 0.060 ND 0.14 ND 0.31 0.068 0.085 0.048 0.084 0.075 ND 0.037
Benzo(a)anthracene mg/kg 1.2 0.048 0.035 ND 0.031 0.064 ND 0.054 ND 0.14 ND 0.098 0.061 0.076 0.048 0.063 0.073 ND 0.047
Benzo(k)fluoranthene mg/kg 12 0.77 ND ND ND 0.036 ND 0.034 ND 0.087 ND 0.087 0.045 0.044 ND 0.048 0.066 ND ND
Dibenzo(a,h)anthracene mg/kg 0.12 ND ND ND ND ND ND ND ND 0.14 ND ND ND ND ND ND ND ND ND
Bis(2-ethylhexyl)phthalate mg/kg 276 0.38 0.2 ND 0.10 0.05 0.11 0.051 0.034 0.027 0.1 0.9 04 0.61 0.23 ND 0.96 0.21 ND
Dieldrin mg/kg 0.24 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Arsenic mg/kg 37-16.0M 3.7 3.8 - - - - - - - 73 - 5: 55 - - - - -
Lead mg/kg 400 43 36 -- -- -~ -~ -~ - - 14 - 37 39 - - - - --
Thallium mg/kg 5.5 ND ND -- -- -~ -~ -~ - - <1.0 - <0.99 1.1 - -- -- - -
Chromium mg/kg 270 200 -- - -- - -- - - 14 - 14 13 -- -- - - -
Copper mg/kg 81 79 -- - -- - -- - - 14 - 13 13 -- - - - -
Nickel mg/kg 53 63 -- -- -~ -~ -~ - - 17 - 14 15 - - - - -
Mercury mg/kg - -- -- - -- - -- - - - - - - -- -- -- -- --
Zinc mg/kg 180 54 65

GHD 089257 (3)



Table 4.2 Page 2 of 2

Subsurface Soil Sampling Results - April 2013
Lee's Lane Landfill Site
Louisville, Kentucky

April 2013 Soil Sampling Results
Station ID
Sample ID S001 S002 S003 S003 S004 S005 S006 S007 S008 S009 S010 S011 S014 | S014Dup | SO015 S016
Sample Depth Interval (ft bgs) 0.0.5 0.0.5 0.05 | 0.5-20 | 0.0.5 0.0.5 0.0.5 0.0.5 0.0.5 0.0.5 0.0.5 0.0.5 0.0.5 0.0.5 0.0.5 0.0.5
Matrix Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil
Sample Date Recreational/Trespass
Analyte Units Risk Screening Level
PCB-1248 (Aroclor 1248) mg/kg 1.8 ND ND ND ND ND 28 ND ND ND ND ND ND ND ND ND ND
PCB-1254 (Aroclor 1254) mg/kg 1.8 ND ND 0.045 ND ND ND ND 0.12 ND ND ND ND ND ND ND ND
Benzo(a)pyrene mg/kg 0.12 0.079 0.066 ND ND 0.064 4 0.044 0.082 ND ND 0.045 ND 34 5.1 ND 0.087
Benzo(a)anthracene mg/kg 1.2 0.087 0.078 ND ND 0.072 0.72 ND 0.068 ND ND 0.044 ND 4.6 5.9 ND 0.091
Benzo(k)fluoranthene mg/kg 12 0.049 0.035 ND ND 0.04 ND 0.035 0.052 ND ND 0.034 ND ND 21 ND 0.053
Dibenzo(a,h)anthracene mg/kg 0.12 ND ND ND ND ND ND ND ND ND ND ND ND 0.22 0.10 ND ND
Bis(2-ethylhexyl)phthalate mg/kg 276 0.17 0.27 0.11 0.11 0.12 350 1.3 9.9 0.54 0.11 0.23 0.054 ND ND 0.13 0.55
Dieldrin mg/kg 0.24 ND ND ND ND 0.04 ND ND ND ND ND ND ND ND ND ND ND
Arsenic mg/kg 37-16.0M - - - - - - - - - - - - 7.9 16 - -
Lead mg/kg 400 -- -- -- -- -- -- -- -- -- -- -- -- 380 1300 -- --
Thallium mg/kg 95 -- - -- - -- - -- - -- - -- - ND 28 -- --
Chromium mg/kg - - - - - - - - -- -- -- -- 36 43 -- --
Copper mg/kg - - - - - - - - -- -- -- -- 240 260 -- --
Nickel mg/kg - - - - - - - - -- -- -- -- 37 46 -- --
Mercury mg/kg - - - - - - - - -- -- -- -- -- -- - -
Zinc mg/kg 480

Notes:

Semi-volatiles, VOC and PCB/Pesticides were screened against residential criteria by KDEP and only parameters with residential exceedances are shown.
EPA and KDEP did not provide an electronic data base, so a qualititative review of the lab sheets was conducted and it was determined that these parameter
groups had very few detections and did not warrant further ecological review other than the parameters that exceeded residential criteria. A similar exercise
was completed for metals. However, copper, chromium and nickel were added regarless of concentration at the request of EPA.

NA - Not Analyzed
ND - Non Detect
1) Arsenic data was evaluated using Kentucky's Ambient Background Guidance Assessment documents

Exceedance of screening level

GHD 089257 (3)



Kentucky Action Level is 5% of LEL which is 50,000 ppmV

Table 5.1

Methane Concentrations at Gas Probes

Lee's Lane Landfill Site

Louisville, Kentucky

Page 1 of 1

Location: G-1 G-2 G-3 G-4 G-5L G-5R GMW-1 GMW-2 GMW-3
Date Methane Methane Methane Methane Methane Methane Methane Methane Methane
(pPmV) (ppmV) (ppmV) (ppmV) (ppmV) (ppmV) (pPmV) (ppmV) (ppmV)
4/23/2015 0.781 152 0.781 0.787 0.784 0.777 0.777 1.56 20,411
9/25/2014 ND ND ND ND ND ND 0.813 1.52 ND
4/23/2014 ND ND ND ND ND 0.993 ND 1.24 2,376
9/26/2013 2.1 2.1 1.6 1.8 2:2 2.1 1.9 3.7 23
4/25/2013 1.27 1.47 1.65 2.24 1.71 2.38 1.54 1.86 2.31
9/28/2012 10.80 1.56 2.24 2.30 2.08 1.53 1.70 1.83 2.04
4/24/2012 8.93 12.70 3.43 2.25 2.02 1.77 1.24 1.60 11.80
9/27/2011 273 2.84 2.22 2.10 2.21 2.46 1.91 247 2.29
4/28/2011 9.28 105 4.07 2.47 4.67 3.17 2.76 3.12 296
9/25/2010 5.20 4.36 3.24 5.87 3.98 3.66
4/30/2010 103 22.50 3.46 1.56 2.52 1.62
9/25/2009 3.53 11.40 1.75 4.02 1.74 1.35
4/22/2009 4.19 1.51 2.18 4.22 3.88 2.70
9/24/2008 699 2.90 1.41 1.26 3.36 1.87
4/17/2008 24.50 1.41 2.09 2.18 3.41 2.59
11/5/2007 7,150 2.48 2.54 2.62 3.73 242
4/27/2007 86,900 52.10 6.85 1.54 5.30 3.77
9/15/2006 64,400* 417 5.55 3.28 6.64 6.76
4/25/2006 13,700 2.93 5.72 1.84 6.61 5.91
9/30/2005 57,900 12.50 12.90 15.90 16.30 NA
4/1/2005 170,000 5.10 7.50 1,130 5.80 5.40
9/22/2004 161 12.40 13.50 13.80 12.30 11.80
9/18/2003 65.50 13.20 12.80 12.00 11.20 1.00
4/21/2003 156 15.60 9.38 20.80 10.90 11.40
4/12/1999 NA 8.20 13.10 17.00 14.10 13.10
9/17/1999 0.12 16.20 17.20 16.90 12.10 15.50
3/12/1999 NA 8.20 13.10 17.00 14.10 13.10
9/8/1998 2.08 7.27 7.46 5.70 7.32 4.61
7/8/1998 185,000 3.51 5.54 2.86 NA NA
4/28/1998 0.21 1,200 1.23 1.72 0.16 0.58
12/17/1997 192,000 5.71 3.32 2.98 ND 5.33
9/24/1997 NA NA 2.67 3.26 1.74 1.11
6/25/1997 0.16 4.98 5.03 4.81 4.60 2.85
5/14/1997 7,983 1,930 4.21 3.56 2.53 2.74
12/12/1996 798 4.31 4.86 2.19 3.68 4.07
9/24/1996 1.80 0.87 0.89 0.88 0.82 2.09
5/22/1996 ND 5.56 4.24 3.08 3.36 10.97
3/6/1996 51.84 2.62 1.94 1.92 1.89 2977
12/11/1995 4.05 1.73 2.37 4.25 1.87 6.10
9/30/1995 272 ND 3.88 3.24 2.39 2.09
6/28/1995 2.85 2.94 2.90 NA 3.99 3.01
3/22/1995 2.82 1.11 2.49 2.82 2.46 2.46
9/13/1994 3.1 3.63 3.73 3.39 1.29 2.87
6/8/1994 1,052 0.89 0.86 2.52 2.10 1.87
8/24/1993 1.70 0.05 1.40 0.57 0.92 2.30
5/25/1993 2.08 2.06 0.84 1.98 1.24 1.97
2/23/1993 4.80 3.60 4.30 7.40 5.00 3.30
Notes:
NA - Not analyzed
ND - Non detect results
LEL - Lower explosive limit
ppmV - Parts per million by volume

*

089257 (2)

Dilution Factor for G1 = 33.4346
Exceedances for Kentucky Action Level is 5% of LEL which is 50,000 pomp are shown in bold with shading



Table 5.2

Methane Results from Vapor Intrusion Studies

Lee's Lane Landfill Site
Louisville, Kentucky

Page 1 of 1

Lower Explosive
Screen Interval Limit for
Location Date (feet below ground) Methane (ppmV) Methane (ppmv)
Temporary Gas Probes Between Landfill and Riverside Gardens
LLL-1 June 2013 6-24 <4.2 50,000
LLL-2 June 2013 6-24 <4.2 50,000
LLL-3 June 2013 6-24 <4.2 50,000
LLL-4 June 2013 6-24 <4.2 50,000
LLL-5 June 2013 6-24 <4.2 50,000
Temporary Gas Probes Next to Residences*

Unit 07 Jul. 2015 6-8 0.16 U 50,000
Jun. 2015 6-8 79U 50,000

Dec. 2014 6-8 7.2 50,000

Unit 14 Jul. 2015 6-8 0.16 U 50,000
Jun. 2015 6-8 85U 50,000

Dec. 2014 6-8 2 50,000

Unit 15 Jul. 2015 6-8 NS 50,000
Jun. 2015 6-8 8.9 50,000

Dec. 2014 6-8 9.4 50,000

Unit 23 Jul. 2015 6-8 NS 50,000
Jun. 2015 6-8 37 50,000

Dec. 2014 6-8 8.2 50,000

Unit 30 Jul. 2015 6-8 0.13U 50,000
Jun. 2015 6-8 6.4 50,000

Dec. 2014 6-8 8.6 50,000

Unit 32 Jul. 2015 6-8 NS 50,000
Jun. 2015 6-8 0.82U 50,000

Dec. 2014 6-8 12 50,000

Unit 33 Jul. 2015 6-8 NS 50,000
Jun. 2015 6-8 59 50,000

Dec. 2014 6-8 9 50,000

Unit 34 Jul. 2015 6-8 NS 50,000
Jun. 2015 6-8 480 50,000

Dec. 2014 6-8 21 50,000

Note:

*EPA reported to GHD that the December 2014 gas probes were placed 6 to 8 feet below ground surface (verbally)

June 2015 results are suspect due to QA/QC (helium) detection
ppmV - Parts per million by volume

< - below detection limit

U - non detect

NS - not sampled



Table 6.1

EPA Screening Levels for VI Study
Lee's Lane Landfill Site
Louisville, Kentucky

Page 1 of 1

EPA Screening Level for|EPA Screening Level for
Ambient Air, Crawl Ambient Air, Crawl EPA Screening Level| EPA Screening Level
Space, First Floor Space, First Floor for Soil Gas for Soil Gas

voC {ug/m®) (ppbV) (ug/m®) (ppbV)
1.2-Dichloroethane 1.1 11
1.3-Butadiene 0.81 8.0
1.4-Dichlorobenzene 2.5 0.4 25 4.2
Benzene 3.1 1.0 31 9.7
Carbon Tetrachloride 4.1 0.7 41 6.5
Chloroform 1.1 0.2 11 2.3
Dibromochloromethane 1.04 10.4
Ethylbenzene 11 2.5 110 25.4
Tetrachloroethylene 42 6.2 420 62.1
Trichloroethylene 21 0.4 21 3.9
Vinyl chloride 1.61 0.6 16.1 6.3
1.2.4-Trimethylbenzene 73 730
1.1.1-Trichloroethane 52,000 9.512 520.000 95.116
1.1.2-Trichloro-1.2 2-trifluoroethane (Freon 113) 310.000 3.100.000
1.2-Dichloro-1.1.2 2-tetrafluoroethane (Freon 114) NS NS
1.3.5-Trimethylbenzene NS NS
1.3-Dichlorobenzene NS NS
2-Butanone (MEK) 52,000 520,000
2-Hexanone (MBK) 310 3.100
4-Ethyltoluene NS NS
4-Methyl-2-pentanone (MIBK) 31.000 310.000
Acetone 320.000 3.200.000
Chlorobenzene 520 5,200
Chloroethane NS NS
Chloromethane 940 455 9,400 4,548
Cyclohexane 63.000 630.000
Dichlorodifluoromethane (Freon 12) 1.000 203 10.000 2027
Ethyl Acetate 730 7.300
Heptane NS NS
Hexane 7.300 73.000
Isopropanol 73.000 730.000
m&p-Xylene 1.000 230 10.000 2.299
Methyl tert-Butyl Ether (MTBE) 110 1,100
Methylene Chloride 1.000 288 10.000 2.884
o-Xylene 1.000 231 10.000 2.309
Propene 31.000 310.000
Styrene 10.000 100.000
Tetrahydrofuran NS NS
Toluene 52,000 13.804 520.000 138.041
Trichlorofluoromethane (Freon 11) 7.300 1.296 73.000 12,959

Notes:

EPA Screening levels for indoor air were provided by EPA Region 4 based on a
target cancer risk of 1 x 10-5 and a Hazard Quotient of 1.0 for non-carcinogens (Lockheed Martin, 2014).
Soil gas screening levels were 10x the indoor screening levels

NS - No Standard

VOCs without RSLs not included

ppbV - parts per billion by volume

ug/m “- micrograms per cubic meter of air



Table 6.2 Page 10f1
VOC Results at Gas Probes
Lee's Lane Landfill Site
Louisville, Kentucky

089257 (2)

Location Compound 1,1,1-Trichloroethane 1,4-Dichlorobenzene Benzene Carbon tetrachloride Chloroform Chloromethane Dichlorodifluoromethane Ethylbenzene Tetrachloroethene Toluene Trichloroethene Trichlorofluoromethane Vinyl chloride
Screening Level (ppbV) 95,122 4.17 9.71 6.5 23 4,548 2,027 25.38 62.10 138,053 3.91 12,959 6.30
G-1 4/23/2015 0.191 NA 0.0846 ND 3.52 ND 1.27 ND 37.1 0.594 0.464 0.17 NA
9/25/2014 0.202 ND 21 ND 5.58 0.561 0.693 0.539 36 3.58 0.543 0.234 0.199
4/23/2014 ND ND 0.331 ND 9.23 ND 0.924 ND 36.9 1.34 0.635 ND ND
9/26/2013 0.234 ND 0.0328 0.00798 14.9 0.602 0.77 ND 60.8 2.56 0.743 0.327 ND
4/25/2013 0.195 ND ND ND 211 ND 0.813 0.0232 493 0.693 0.729 0.202 NA
9/28/2012 0.125 0.237 0.96 0.0725 17.4 2.68 0.532 NA 35.2 2 1.07 0.283 4.9
G-2 4/23/2015 ND NA 0.0958 ND 0.487 ND 0.546 ND 0.232 0.576 ND 0.0838 NA
9/25/2014 1.26 ND 0383 ND ND 0.768 4.53 ND 36 0316 ND 0.934 ND
4/23/2014 0.698 ND ND ND ND ND 5.25 ND 4.15 0.329 ND 0.629 ND
9/26/2013 0.907 ND 0.00893 0.0221 ND 0.134 3.82 ND 8.04 1.04 ND 0.743 ND
4/25/2013 0.834 ND ND ND 0.0332 ND 6.83 ND 5.25 0.177 ND 0.83 NA
9/28/2012 1.32 ND ND 0.0239 0.0104 0.148 36 NA 11.6 0.0698 ND 0.82 ND
G-3 4/23/2015 0.92 NA ND ND ND ND 1.39 ND 1.42 0.203 ND 0.418 NA
9/25/2014 25 ND 0.151 ND ND ND 1.21 ND 7.32 197 ND 0.681 ND
4/23/2014 2.51 ND ND ND ND ND 1.19 ND 8.12 224 ND 0.514 ND
9/26/2013 1.71 ND ND 0.0639 ND 0.223 1.24 ND 2.65 0.678 ND 0.612 NA
4/25/2013 3.08 ND ND 0.041 ND ND 1.62 ND 11.5 0.152 ND 0.675 NA
9/28/2012 1.43 ND ND 0.0273 ND 0.116 0.59 NA 226 0.135 ND 0.406 ND
G-4 4/23/2015 13.3 NA ND 772 10.5 0.256 3.06 ND 17:2 1.14 ND 0.635 NA
9/25/2014 26.4 ND 101 1,019 214 0.734 5.3 0.222 21.3 23 ND 1.22 ND
4/23/2014 23.33 ND ND 1,268 20.6 ND 5.12 ND 21.2 2.08 ND 0.866 ND
9/26/2013 30.2 ND ND 2,500 27.7 0.401 7.81 ND 31.9 3.27 0.0641 1.25 ND
4/25/2013 16.3 0.00792 0.0528 1,520 15.6 0.272 4.83 ND 15.9 0.12 0.0585 0.694 NA
9/28/2012 3.56 ND ND 262 15.8 0.143 1.01 NA 2.23 0.0749 ND 0.469 ND
G-5L 4/23/2015 0.156 NA ND 0.129 ND ND 0.563 ND 0.386 0.114 ND 0.291 NA
9/25/2014 0.142 ND 882 ND ND ND 0.528 0783 0.135 67 0.248 0.357 ND
4/23/2014 ND ND ND ND ND ND 0.552 ND ND ND ND 0.258 0.443
9/26/2013 0.0644 ND ND 0.0328 0.0951 0.154 0.541 ND 0.366 0.251 ND 0.328 ND
4/25/2013 0.0602 ND 0.0476 0.141 0.0497 0.16 0.527 ND 0.0752 0.14 ND 0.275 NA
9/28/2012 0.062 ND ND 0.0973 ND 0.239 0.45 NA 0.0508 0.187 ND 0.299 0.0289
G-5R 4/23/2015 0.417 NA 0.0747 1.06 ND ND 0.657 ND 0.169 1.27 ND 0.339 NA
9/25/2014 0.527 ND 5.26 0.153 ND 0.17 0.637 0.152 0.818 2.02 ND 0412 ND
4/23/2014 0.298 ND ND ND ND 0.432 0.548 ND ND 1.45 ND 0.259 ND
9/26/2013 0.399 ND 0.0262 0.107 ND 0.579 0.642 ND 0.542 243 ND 0.395 ND
4/25/2013 0.299 ND 0.0311 0.106 ND 0.218 0.58 ND 0.227 0.18 ND 0.302 NA
9/28/2012 0.538 ND ND 0.0471 ND 0.183 0.485 NA 0.404 0.131 ND 0.389 0.0586
GMW-1 4/23/2015 0.216 NA 0.078 ND 0.358 0.426 1.54 ND 32.8 ND 0.402 0.244 NA
9/25/2014 0.719 ND 16.6 ND 3.56 0.765 1.51 0484 99.6 224 0.846 0.347 ND
4/23/2014 ND ND 0.412 ND 0.534 ND 1.67 ND 36 ND ND ND ND
9/26/2013 0.707 ND 0.132 ND 2.8 1.33 2.04 ND 251 0.456 1.19 0.372 ND
4/25/2013 0.247 ND 0.0713 0.0107 1.12 0.568 1.87 ND 66.5 0.155 0.228 0.257 NA
9/28/2012 0.526 ND 0.122 ND 26.5 1.65 0.951 NA 177 0.0692 0.914 0.318 ND
GMW-2 4/23/2015 ND NA 0.1 0.0735 ND 0.307 0.499 ND 4.86 0.164 ND 0.242 NA
9/25/2014 0.086 ND 45 0.089 0.363 0.661 0.548 0-288 134 0729 ND 0.299 ND
4/23/2014 ND ND 0.395 ND ND ND 0.565 ND 14.2 0.372 ND 0.27 ND
9/26/2013 0.0553 ND 0.0641 0.126 0.372 0.805 0.542 ND 19:1 1.26 ND 0.308 ND
4/25/2013 0.166 ND 0.0401 0.0196 0.471 0.555 0.774 ND 25.8 0.259 ND 0.328 NA
9/28/2012 0.409 ND ND 0.0616 0.519 1.07 0.501 NA 89.3 0.0782 0.0992 0.359 ND
GMW-3 4/23/2015 ND NA ND ND ND ND ND ND ND ND ND ND NA
9/25/2014 NA ND 0.154 0.185 ND 1.22 1.16 ND ND 0.276 ND ND ND
4/23/2014 ND ND ND ND 0.477 ND 1.56 ND 2.54 ND ND ND ND
9/26/2013 ND ND ND 0.0706 0.652 0.517 0.562 ND 7.47 0.272 0.0296 0.285 ND
4/25/2013 ND ND 0.0449 0.0292 0.365 0.53 1.2 ND 5.63 0.587 ND 0.178 NA
9/28/2012 ND ND ND 0.0655 0.62 1.1 0.44 NA 13.5 0.376 0.212 0.277 ND

Notes:

ND - Non Detect
NA - Not analyzed

VOCs without RSLs not included
ppbV - parts per billion by volume

Soil Gas exceedances for EPA screening levels are shown in bold with shading.
value = results identified as potentially anomalous by URS




089257 (2)

Table 6.3

VOC Results in Ambient Air

Lee's Lane Landfill Site
Louisville, Kentucky

Location Compound Benzene Carbon tetrachloride Chloroform Chloromethane Dichlorodifluoromethane Ethylbenzene Methylene chloride Toluene Trichlorofluoromethane o-Xylene m-Xylene & p-Xylene
Screening Level (ppbV) 1.0 0.7 0.2 455 203 2.5 288 13,804 1,296 231 230
A1l 4/23/2015 ND ND NA 0.583 0.48 NA 0.135 ND 0.203 ND ND
9/25/2014 15.5 0.102 0.119 0.979 0.525 0.298 1.22 2.95 0.252 0.273 0.388
4/23/2014 ND ND ND ND 0.522 ND 1.04 0.36 ND ND ND
9/26/2013 0.154 0.119 0.279 0.618 0.542 ND 0.226 1.16 0.288 0.0401 0.0836
4/25/2013 0.109 0.131 ND 0.678 0.549 ND 0.168 0.227 0.252 ND ND
9/28/2012 0.14 0.125 0.026 0.632 0.526 0.096 0.631 0.267 0.0221 0.0613
A2 4/23/2015 ND ND NA 0.623 0.472 NA 0.152 ND 0.201 ND ND
9/25/2014 12.8 0.112 0.105 0.914 0.562 0.256 1.34 2.85 0.265 0231 0357
4/23/2014 ND ND ND ND 0.513 ND 1.3 0.459 ND ND ND
9/26/2013 0.178 0.094 0.306 0.58 0.543 ND 0.21 2.96 0.279 0.0712 0.12
4/25/2013 0.118 0.12 ND 0.651 0.56 ND 0.134 0.497 0.265 0.0172 0.0196
9/28/2012 0.0983 0.124 ND 0.576 0.543 NA 0.072 0.407 0.272 ND ND
U1 4/23/2015 0.186/0.0939 0.905/ND NA 0.662/0.586 0.567/0.48 NA 0.476/0.2 0.981/0.114 0.243/0.209 0.0926/ND 0.216/ND
12/29/2014 0.369/0.196 0.0905/0.0934 ND/ND 0.562/0.731 0.548/0.628 ND/ND 1.21/1.35 0.228/0.249 0.245/0.281 ND/ND ND/0.154
4/23/2014 ND ND ND ND 0.552 ND 1.35 0.421 ND ND ND
9/26/2013 0.151 0.119 0.244 0.575 0.557 0.0596 0.339 7.84 0.29 0.0827 0.173
4/25/2013 0.107 0.11 ND 0.65 0.532 ND 0.128 0.551 0.259 ND ND
9/28/2012 ND 0.12 ND 0.588 0.535 NA 0.165 0.498 0.282 ND ND
u2 4/23/2015 0.109 ND NA 0.633 0.498 NA 0.158 2.63 0.216 ND ND
9/25/2014 385 0.0926 0.895 0.655 0.575 0539 1.27 5.97 0.271 0251 0.396
4/23/2014 ND ND ND ND 0.534 ND 1.01 0.398 ND ND ND
9/26/2013 0.187 0.115 0.614 0.538 0.54 ND 0.098 1.33 0.28 ND ND
4/25/2013 0.109 0.132 ND 0.64 0.555 0.0244 0.121 1 0.252 0.0432 0.074
9/28/2012 ND 0.132 ND 0.607 0.543 NA 0.051 0.358 0.293 ND ND
R1 4/23/2015 0.0898 ND NA 0.722 0.505 NA 0.125 ND 0.196 ND ND
9/25/2014 118 0.834 0.111 0.619 0.549 0.26 112 3.25 0.263 0.226 0408
4/23/2014 ND ND ND ND 0.545 ND 1.03 ND ND ND ND
9/26/2013 0.176 0.13 0.509 0.556 0.533 ND 0.114 2.15 0.278 0.0633 0.129
4/25/2013 0.118 0.151 ND 0.644 0.532 ND 0.13 0.737 0.244 0.032 0.0683
9/28/2012 0.139 0.15 0.037 0.673 0.551 NA 0.093 0.519 0.275 0.0473 0.0314
R2 4/23/2015 0.0877/0.0828 ND/ND NA 0.595/0.581 0.466/0.448 NA 0.172/0.128 ND/ND 0.194/0.2 ND/ND ND/ND
12/29/2014 0.201/0.226 0.103/0.116 ND/ND 0.579/0.533 0.573/0.562 ND/ND 1.41/1.45 0.186/0.161 0.268/0.312 ND/ND ND/ND
4/23/2014 NS NS NS NS NS NS NS NS NS NS NS
9/26/2013 0.124 0.133 0.171 0.564 0.554 NS 0.147 2.53 0.298 NS 0.0589
4/25/2013 0.104 0.135 ND 0.686 0.532 ND 0.0867 0.492 0.251 0.0317 0.0522
9/28/2012 ND 0.135 ND 0.605 0.532 NA 0.075 0.379 0.278 ND ND
R3 4/23/2015 0.0855/0.364 ND/ND NA 0.548/0.578 0.448/0.465 NA 0.193/0.117 ND/ND 0.208/ND ND/ND ND/ND
12/29/2014 0.207/0.184 0.0985/0.0973 ND/ND 0.537/0.620 0.575/0.542 ND/ND 1.34/1.33 0.227/0.258 0.260/0.259 ND/ND ND/ND
4/23/2014 ND ND ND ND 0.522 ND 1.59 ND ND ND ND
9/26/2013 0.107 0.103 0.164 0.572 0.576 ND 0.184 253 0.277 0.0124 0.0488
4/25/2013 0.0818 0.134 0.037 0.645 0.531 ND 0.143 0.646 0.255 ND ND
9/28/2012 ND 0.132 ND 0.757 0.527 NA 0.066 0.326 0.275 ND ND
Notes:

ND - Non Detect

NA - Not Analyzed

NS - Not Sampled

Only detected VOCs shown and VOCs without RSLs not included

ppbV - parts per billion by volume
Ambient air exceedances for EPA screening levels are shown in bold with shading
value = results identified as potentially anomalous by URS

Exceedances for EPA regional screening levels are shown in bold with shading
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Table 6.4
VOC Results for Gas Probes 2013
Lee's Lane Landfill Site
Louisville, Kentucky
Station ID| G-1L G-1R G-2L G-2R G-3L G-3R G-4L G-4R G-5L G-5R GMW-1 GMW-2 GMW-2 GMW-3
Sample #| G1LSG0613 | G1RSG0613 | G2LSG0613 G2RSG0613 | G3LSG0613 G3RSG0613 | G4LSG0613 G4RSG0613 | G5LSG0613 G5RSG0613 | GM W1SG0613 | GMW2SG0613 | W2SSG0613 | GMW3SG0613
Sample Depth Interval (ft bgs)| 30 - 40 5-15 30 - 40 5-15 30 -40 5-15 5-15 30 - 40 5-15 30 - 40 4.85-20.14 4.51 -20.20 4.51-20.20 4.96 - 20.15
Matrix| Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Split Soil Gas
Sample Date| 6/5/2013 | 6/5/2013 15:18 | 6/5/2013 17:46 | 6/5/2013 17:30 | 6/6/2013 9:10 | 6/6/2013 9:06 | 6/6/2013 11:17 | 6/6/2013 12:15 | 6/6/2013 13:02 | 6/6/2013 12:56 | 6/5/2013 11:55 | 6/5/2013 12:34 | 6/5/2013 12:34 | 6/5/2013 14:50
Regional
Screening

Analyte Units Level
Methane ppmV 50,000 59 <44U <45U <45U <42U <44U <43U <43U <43U <42U <42U <42U <42U <43U
(m- and/or p-)Xylene pg/m® 10,000 <42U <42U <42U <42U 0.34J,0 <41U <40U <120U <40U <39U <40U <40U <40U <40U
1,1,1-Trichloroethane pg/m® | 520,000 <26U <26U 1.6J,0 6.4 0.97 J,0 7.6 0.28 J,0 170 0.84 J,0 1.4J,0 1.7J,0 <25U <25U <25U
1,1,2-Trichloro-1,2,2-Trifluoroethane (Freon 113) ua/m® | 3,100,000 <36U 0.51J,0 0.58 J,0 0.76 J,0 0.91J,0 0.62J,0 0.60J,0 <100 U 0.56 J,0 0.80J,0 <34U <34U <34U <34U
1,2,4-Trimethylbenzene pg/m® 730 <23U <23U <23U <23U <22U <23U 0.34J,0 <66 U <22U <22U <22U <22U <22U <22U
1,3-Butadiene pg/m® 8 <22U <21U <21U <21U <20U <21U <21U <61U <21U <20U <20U <20U <20U <21U
1,4-Dichlorobenzene pg/m® 25 <29U <29U <29U <29U <27U <28U 0.24 J,0 <82U <28U 0.44 J,0 <27U <27U <27U <28U
Acetone pg/m® | 3,200,000 <19U 8.9J,0 94 18 18 4.7 35J,0 <33U <47U 3.1 <11U,0 18 13 15
Benzene pg/m® 31 <15U <15U <15U <15U 0.40J,0 <15U 0.28 J,0 <43U <15U 0.27 J,0 <14U <14 U <14U <15U
Carbon Tetrachloride ug/m® 41 <30U <29U 0.25J,0 <29U 0.48 J,0 0.22J,0 8.8 20,000 <28U 0.36 J,0 <28U <28U <28U <28U
Chloroform pg/m® 11 92 0.87 J,0 6.9 <23U 0.34J,0 <22U 0.54 J,0 140 0.77 J,0 <21U 9.5J,0 1.3J,0 15J,0 39J,0
Chloromethane pg/m® 9,400 <97U <096 U <0.96 U <0.96 U 28 <094 U 1.8 <27U <092U 0.57 J,0 <91U <9.1U <9.1U <92U
Cyclohexane pg/m® | 630,000 1.8J,0 <17U <17U <17U <16U <17U <16U <49U <16U <16U <16 U <16 U <16 U <16 U
Dichlorodifluoromethane (Freon 12) ug/m® 10,000 45J,0 4.0J,0 16 42 3.2 6.5 2.9 45J,0 3.1 3.2 11J,0 36J,0 3.0J,0 8.6 J,0
Ethyl Benzene pg/m® 110 <21U <21U <21U <21U <20U <20U <20U <59 U <20U <20U <20U <20U <20U <20U
Hexane pg/m® 73,000 <17U <17U <17U <17U <16U <17U <16U <49U <16U <16U <16 U <16 U <16 U <16 U
Isopropanol ug/m® | 730,000 170J,0 <12U4J,0 <12U4J,0 <12U4,0 <1.1U,4,0 <12U4J,0 0.64 J,0 <34U,J,0 <12U4J,0 <11UJ,0 16 J,0 <11U,J,0 <11UJ,0 <12U,J,0
Methyl Butyl Ketone pg/m® 3,100 <20U <20U <20U <20U <19U <20U <19U <57U <19U <19U <19U <19U <19U <19U
Methyl Ethyl Ketone pg/m® | 520,000 <15U 2.8J,0 1.5 3.2 25 0.48 J,0 4.4 <41U 0.71J,0 0.97 J,0 <14U <14U <14U <14U
Methyl Isobutyl Ketone pg/m® | 310,000 <20U <20U <20U <20U <19U <20U <19U <57U <19U <19U <19U <19U <19U <19U
Methylene Chloride pg/m® 10,000 <16 U <16U <16U <16U <15U <16U 0.41J,0 <47U <16U <15U <15U <15U <15U <16 U
Styrene pg/m® | 100,000 <20U <20U <20U <20U <19U <20U <19U <57U <19U <19U <19U <19U <19U <19U
Tetrachloroethene (Tetrachloroethylene) pg/m?® 420 250 89 J,0 16 49 8.5 9.5 0.39J,0 160 55 1.2J,0 560 210 210 220
Toluene pg/m® | 520,000 2.5J,0 0.24 J,0 0.18J,0 <18U 1.1J,0 <18U 0.32J,0 <52U <17U 0.36 J,0 <17U 21 20 <17U
Trichloroethene (Trichloroethylene) pg/m® 21 5.6J,0 <26U <26U <26U <24U <25U <25U <74 U <25U <24U <25U <25U <25U 41J,0
Trichlorofluoromethane (Freon 11) pg/m® | 73,000 <27U 1.5J,0 2.7 5.5 1.9J,0 27 15J,0 7.0J,0 1.6 J,0 1.6 J,0 15J,0 1.7J,0 1.9J,0 <25U
Vinyl chloride pg/m® 16 12J,0 <12U <12U <12U <12U <12U <12U <35U <12U 1.7 <12U <12U <12U <12U
o-Xylene pg/m® 10,000 <21U <21U <21U <21U <20U <21U <20U <60 U <20U <20U <20U <20U <20U <20U
Notes:

1. Exceedances for EPA regional screening levels are shown in bold with shading

2. EPA Screening levels for indoor air were provided by EPA
Region 4 based on a target cancer risk of 1 x 10-5 and a Hazard
Quotient of 1.0 for non-carcinogens (Lockheed Martin, 2014)
Soil gas screening levels were 10x the indoor screening levels

3. Only detected VOCs shown and VOCs without RSLs not included

ppmV - parts per million by volume

pg/m? - micrograms per cubic meter of air

U - The analyte was not detected at or above the reporting limit.

J - estimated value

O - Other data qualifiers

ft bgs - feet below ground surface
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Table 6.5

VOC Results for Temporary Gas Probes 2013
Lee's Lane Landfill Site
Louisville, Kentucky

Station ID LLL-1 LLL-2 LLL-3 LLL-3 LLL-4 LLL-5
Sample #| LLL1SG0613 LLL2SG0613 LLL3SG0613 | LLL3SSG0613 LLL4SG0613 LLL5SG0613
Sample Depth Interval (ft bgs) 6-24 6-24 6-24 6-24 6-24 6-24
Matrix Soil Gas Soil Gas Soil Gas Soil Gas Split Soil Gas Soil Gas
Sample Date| 6/4/2013 13:20 | 6/4/2013 14:44 | 6/4/2013 16:04 | 6/4/2013 16:04 | 6/4/2013 16:44 | 6/5/2013 10:23
Regional
Screening
Analyte Units Level
Methane ppmV 50,000 <42U <42U <41U <42U <41U <41U
(m- and/or p-)Xylene pg/m3 10,000 14 J,0 5.0 41J,0 3.4J4,0 49 3.54,0
1,1,1-Trichloroethane ug/m3 520,000 100 30 3.8 29 6.3 <12U
1,1,2-Trichloro-1,2,2-Trifluoroethane (Freon 113) pg/m3 3,100,000 <84 U <34U 0.89 4,0 0.61J,0 <33U <17U
1,2,4-Trimethylbenzene ug/m? 730 3.7J,0 1.3J,0 22J,0 1.9J,0 1.7J,0 1.8J,0
1,3-Butadiene pg/m3 8 <50U 17 12 7.6 20 28
1,4-Dichlorobenzene ug/m? 25 <67 U <27U <27U,J4,0 <27U <27U <13 U,J,0
Acetone ug/m* | 3,200,000 120 86 200 J,0 280 140 200 4,0
Benzene ug/m3 31 11J4,0 9.2 7.6 5.7 12 12
Carbon Tetrachloride pg/m3 41 2,700 J,0 0.25J,0 0.81J,0 <28U <27U <14 U
Chloroform pglm3 11 160 <22U <21U <21U 31 27J,0
Chloromethane ug/m? 9,400 <22 U <091U 0.77 J,0 <0.90U <0.89U <44U
Cyclohexane ug/m3 630,000 13 4,0 <16U 7.3 5.9 74 48J,0
Dichlorodifluoromethane (Freon 12) pg/m3 10,000 48 J,0 7.0 8.9 6.4 51 4.04,0
Ethyl Benzene ug/m? 110 6.8 J,0 3.0 24J,0 1.9J,0 3.0 23J,0
Hexane pg/m3 73,000 354,0 25 27 18 8.5 18
Isopropanol ug/m? 730,000 <28 U,J,0 41J,0 3.2J,0 28J,0 2.0J,0 <5.6U,J,0
Methyl Butyl Ketone ug/m? 3,100 <47 U <3.3U,0 25 26 <19U 6.5J,0
Methyl Ethyl Ketone ug/m? 520,000 24 J,0 20 67 46 J,0 32 68
Methyl Isobutyl Ketone ug/m? 310,000 <47 U 0.57 4,0 1.6J,0 21 0.74 J,0 15J,0
Methylene Chloride ug/m? 10,000 <38U <15U <15U <1.5U <15U <7.5U
Styrene ug/m? 100,000 <47 U 1.7J,0 1.4J,0 1.2J,0 1.8J,0 1.9J,0
Tetrachloroethene (PCE) ug/m3 420 120 71 9.9 8.8 2.8J,0 10J,0
Toluene ug/m? 520,000 194,0 14 11 9.2 15 12
Trichloroethene (TCE) ug/m? 21 <61U <25U <24U <24U <24U <12U
Trichlorofluoromethane (Freon 11) pg/m3 73,000 <62 U 26 1.2J,0 1.7J,0 3.0 15J,0
Vinyl chloride ug/m? 16 <29 U <12U <11U <1.2U <11U <57U
o-Xylene pg/m3 10,000 42J,0 22 1.7J,0 1.3J,0 24 1.6J,0
Notes:

1. Exceedances for EPA screening levels are shown in bold with shading
2. EPA Screening levels for indoor air were provided by EPA
Region 4 based on a target cancer risk of 1 x 10-5 and a

Hazard Quotient of 1.0 for non-carcinogens (Lockheed Martin, 2014)

Soil gas screening levels were 10x the indoor screening levels

3. Only detected VOCs shown and VOCs without RSLs not included

ft bgs - feet below ground surface
ppmv - parts per million by volume

pg/m3 - micrograms per cubic meter of air

U - The analyte was not detected at or above the reporting limit.

J - estimated values
O - Other data qualifiers
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Table 6.6

Analytes that Exceeded RSLs - June 2014
Lee's Lane Landfill Site
Louisville, Kentucky

Result Screening Level *
Location Sub Location Analyte’ (pg/m?) (ng/m®)
Residential Unit 003 Craw| space 1,2-Dichloroethane 1.5 1.08
Residential Unit 007 Craw| space 1,3-Butadiene 6.9 0.811
Residential Unit 014 Crawl space 1,3-Butadiene 25 0.811
Residential Unit 015 Craw| space 1,3-Butadiene 1.4 0.811
Residential Unit 023 Crawl| space | 1,4-Dichlorobenzene 49 255
Residential Unit 030 Crawl space | 1,4-Dichlorobenzene 7.8 255
Residential Unit 032 Ambient 1,4-Dichlorobenzene 13 2.55
Residential Unit 007 Craw| space Benzene 4.2 3.12

Page 1 of 1

Notes:

! Provided by EPA Region |V - Regional Screening Level based on Target
cancer risk (TR) = |IE-05 and target hazard quotient (THQ) = 1.0
% Chloroform excluded

ug/m® - micrograms per cubic meter



Table 6.7 Page 1 of 1
Summary of Carbon Tetrachloride Results for Soil Gas Probes
Lee's Lane Landfill Site
Louisville, Kentucky
G-4* G-4R G-4L LLL-1 Unit 015
Sample Depth Interval (ft bgs) - 30-40 5-15 6-24 6-8
Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas
Sample Date| Fall/Spring Fall/Spring Fall/Spring Jun-13 Jun-15
Units Units Units Units Units
Regional
Screening
Year Event | Level (ug/m®) ug/m® pg/m® pg/m® ug/m® ug/m®
Fall 4“1
2015
Spring 41 4,856 1,800
41
2014 Fall 6,410
Spring 41 7,977
41
2013 Fall 15,727
Spring 41 9,562 2,700 J,0/20,000
41
2012 Fall 1,648
Spring 41 1,453
41
2011 Fall 2,919
Spring 41 18,684
41
2010 Fall 51.58
Spring 4 9,373
41
2009 Fall 198
Spring 41 78.63
41
2008 Fall 16,671
Spring 41 26,358
41
2007 Fall 16,922
Spring 41 8,681
41
2006 Fall 13,714
Spring 41 25,163
41
2005 Fall 5.03
Spring 41 12,330
41
2004 Fall 0.94
Spring 41 11.95
41
2003 Fall 12,078
Spring 41 32,586
41
2002 Fall 1,931
Spring 41
41
2001 Fall_ 2.46
Spring 41
41
2000 Fall
Spring 41 627
41
1999 Fall 1.70
Spring 41 12.58
41
1998 FaII. 0.88
Spring 41 2.96
1997 Fall H“ 1438

Notes:

pg/m? - micrograms per cubic meter of air

J - estimated values
O - Other data qualifiers

* - No record of which probe was sampled (deep or shallow)
Exceedances for EPA regional screening levels are shown in bold with shading
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Table 6.8 Page 1 of 1
Summary of 1,3 Butadiene RSL Exceedances in Soil Gas
Lee's Lane Landfill Site
Louisville, Kentucky
Station ID LLL-2 LLL-3 LLL-4 LLL-5 Unit 007 Unit 015 Unit 023 Unit 030 Unit 032 Unit 033 Unit 034
Sample Depth Interval (ft bgs) 30-40 5-15 6-24 6-8 6-8 6-8 6-8 6-8 6-8 6-8 6-8
Matrix Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas
Regional Screening
Event Units Level
July 2015 pg/m® 8 16
June 2015 pg/m? 8 15% 12* 11
Nov/Dec 2014 ug/m® 8 23 34 35 31 28 28 56
June 2013 pg/m® 8 17 7.6/12 20 28
Notes:

pg/m3 - micrograms per cubic meter of air
* QA/QC (Helium) showed up in results

089257 (2)



Table 6.9a Page 1 of 1

Evaluation of VI Data - Unit 003
Lee's Lane Landfill Site
Louisville, Kentucky

Nov/Dec
Jun 2014 2014 Jun 2015
Screening Level' Results Results Results
Sample Location Analyte (ug/m’) (ng/m®) (ng/m?®) (ug/m®)

Ambient 1,2-Dichloroethane 1.08 0.073 U 0.066 NS
First Floor 1,2-Dichloroethane 1.08 NS 1.2 NS
Crawl Space 1,2-Dichloroethane 1.08 1.5 0.056 NS
Soil Gas 1,2-Dichloroethane 11 NS NS NS

Notes:

1 - Provided by EPA Region IV- Regional Screening Level (RSL) based on Target cancer risk
(TR) = 1E-05 and target hazard quotient (THQ) =1.0
(Mg/m?®) - micrograms per cubic meter

NS - not sampled
Exceedances for EPA screening levels are shown in bold with shading
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Table 6.9b

Evaluation of VI Data - Unit 007
Lee's Lane Landfill Site

Louisville, Kentucky

Jun 2014 | Nov/Dec 2014 | Jun 2015 Jul 2015
Screening Level' Results Results Results Results
Sample Location Analyte (ug/m®) (ug/m®) (ug/m®) (ug/m®) (ug/m®)
Ambient 1,3-Butadiene 0.811 0.04 U 0.081 0.34 U 0.35 U/0.32
First Floor 1,3-Butadiene 0.811 NS 6.7 4.3/4.7 NS
Crawl Space 1,3-Butadiene 0.811 6.9 0.21 2.8 NS
Soil Gas 1,3-Butadiene 8.0 NS 23 5.9 0.32U
Ambient Benzene 3.12 0.22 0.61 0.57 0.45U/0.46 U
First Floor Benzene 3.12 NS 6.3 5.6/6.4 NS
Crawl Space Benzene 3.12 4.2 0.59 3.3 NS
Soil Gas Benzene 31.00 NS 4.2 11 0.51U
Ambient 1,2-Dichloroethane 1.08 0.073 U 0.066 0.17U 0.17U/0.15U
First Floor 1,2-Dichloroethane 1.08 NS 1.6 1.8/2.1 NS
Crawl Space 1,2-Dichloroethane 1.08 0.68 0.097 0.66 NS
Soil Gas 1,2-Dichloroethane 11 NS 0.13U 0.16 U 0.16 U
Notes:

1 - Provided by EPA Region |V- Regional Screening Level (RSL) based on Target cancer risk
(TR) = 1E-05 and target hazard quotient (THQ) = 1.0

(ug/m?®) - micrograms per cubic meter

NS - not sampled

Exceedances for EPA screening levels are shown in bold with shading
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Table 6.9¢

Evaluation of VI Data - Unit 014
Lee's Lane Landfill Site
Louisville, Kentucky

Jun 2014 | Nov/Dec 2014| Jun 2015 Jul 2015

Screening Level’ Results Results Results Results

Sample Location Analyte (Hg/m®) (ug/m®) (Hg/m®) (ug/m®) (ug/m3)
Ambient 1,3-Butadiene 0.811 0.04 U 0.14/0.27 U 0.28 U NS
First Floor 1,3-Butadiene 0.811 NS 0.98 1.7 NS
Crawl Space 1,3-Butadiene 0.811 2.5 0.13 0.40 NS
Soil Gas 1,3-Butadiene 8.0 NS 0.69 0.52 0.38

Notes:

1 - Provided by EPA Region IV- Regional Screening Level (RSL) based on Target cancer risk
(TR) = 1E-05 and target hazard quotient (THQ) = 1.0

(ug/m3) - micrograms per cubic meter

NS - not sampled

Exceedances for EPA screening levels are shown in bold with shading

089257 (2)
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Table 6.9d Page 1 of 1
Evaluation of VI Data - Unit 015
Lee's Lane Landfill Site
Louisville, Kentucky
Jun 2014 Nov/Dec 2014
Screening Level Results Results Jun 2015
Sample Location Analyte (uglm3) (pglm3) (pglms) Results (ung/m3)

Ambient 1,3-Butadiene 0.811 0.04 U 0.28U 033U

First Floor 1,3-Butadiene 0.811 NS 0.46/0.47 J 1.0
Crawl Space 1,3-Butadiene 0.811 1.4 0.061 051U

Soil Gas 1,3-Butadiene 8.0 NS 34 17

Ambient 1,2-Dichloroethane 1.08 0.073 U 0.14 U 0.16 U

First Floor 1,2-Dichloroethane 1.08 NS 1.1/0.99 1.2
Crawl Space 1,2-Dichloroethane 1.08 0.44 0.066 0.69

Soil Gas 1,2-Dichloroethane 11 NS 0.13U 0.17U

Ambient Carbon Tetrachloride 41 0.46 0.34 0.64

First Floor Carbon Tetrachloride 41 NS NA 0.83
Crawl Space Carbon Tetrachloride 4.1 0.46 NA 0.6

Soil Gas Carbon Tetrachloride 41 NS 24 1,800

Notes:

1 - Provided by EPA Region IV- Regional Screening Level (RSL) based on Target cancer risk
(TR) = 1E-05 and target hazard quotient (THQ) =1.0

(ug/m3) - micrograms per cubic meter

NS - not sampled
NA - not analized
Exceedances for EPA screening levels are shown in bold with shading
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Table 6.9e

Evaluation of VI Data - Unit 023

Lee's Lane Landfill Site
Louisville, Kentucky

Page 1 of 1

Jun 2014 Nov/Dec 2014| Jun 2015
Screening Level’ Results Results Results
Sample Location Analyte (ng/m?®) (ng/m®) (ng/m®) (ng/m®)
Ambient 1,3-Butadiene 0.811 NS NS 026 U
First Floor 1,3-Butadiene 0.811 NS 0.12 033U
Crawl Space 1,3-Butadiene 0.811 0.04 U 0.12 0.76 U
Soil Gas 1,3-Butadiene 8.0 NS 35 15
Ambient 1,4-Dichlorobenzene 2.55 NS NS 0.13U
First Floor 1,4-Dichlorobenzene 2.55 NS 14 310
Crawl Space 1,4-Dichlorobenzene 2.55 4.9 0.28 3.9
Soil Gas 1,4-Dichlorobenzene 25 NS 052U 0.54
Ambient 1,2-Dichloroethane 1.08 NS NS 0.20
First Floor 1,2-Dichloroethane 1.08 NS 1.2 1.6
Crawl Space 1,2-Dichloroethane 1.08 0.33 0.061 1.0
Soil Gas 1,2-Dichloroethane 11 NS 052U 0.19U
Notes:

1 - Provided by EPA Region IV- Regional Screening Level (RSL) based on Target cancer risk
(TR) = 1E-05 and target hazard quotient (THQ) =1.0

(ug/ms) - micrograms per cubic meter

NS - not sampled

Exceedances for EPA screening levels are shown in bold with shading
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Table 6.9f Page 1 of 1
Evaluation of VI Data - Unit 030
Lee's Lane Landfill Site
Louisville, Kentucky
Nov/Dec

Jun 2014 2014 Jun 2015 Jul 2015

Screening Level’ Results Results Results Results

Sample Location Analyte (pglms) (pg/ms) (pg/m"') (pglms) (pg/ms)
Ambient 1,3-Butadiene 0.811 NS NS 0.36 U NS
First Floor 1,3-Butadiene 0.811 NS 0.11 0.33 U NS
Crawl Space 1,3-Butadiene 0.811 0.04 U 0.057 0.27 U NS
Soil Gas 1,3-Butadiene 8.0 NS 31 12 16
Ambient 1,4-Dichlorobenzene 2.55 NS NS 0.23 NS
First Floor 1,4-Dichlorobenzene 2.55 NS 18 48 NS
Crawl Space 1,4-Dichlorobenzene 265 7.8 0.86 65 NS
Soil Gas 1,4-Dichlorobenzene 25 NS 055U 0.46 043
Ambient 1,2-Dichloroethane 1.10 NS NS 0.18 U NS
First Floor 1,2-Dichloroethane 1.10 NS 0.78 5.5 NS
Crawl Space 1,2-Dichloroethane 1.10 0.41 0.10 0.38 NS

Soil Gas 1,2-Dichloroethane 11 NS 0.55 U 0.16 U 0.13U

Notes:

1 - Provided by EPA Region V- Regional Screening Level (RSL) based on Target cancer risk
(TR) = 1E-05 and target hazard quotient (THQ) = 1.0

(pg/m3) - micrograms per cubic meter

NS - not sampled

Exceedances for EPA screening levels are shown in bold with shading
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Table 6.9g Page 1 of 1
Evaluation of VI Data - Unit 032
Lee's Lane Landfill Site
Louisville, Kentucky
Jun 2014 Nov/Dec Jun 2015

Screening Level' Results 2014 Results| Results

Sample Location Analyte (ng/m?®) (ug/m’) (ug/m®) (ug/m’)

Ambient 1,3-Butadiene 0.811 0.52 0.15 028 U
First Floor 1,3-Butadiene 0.811 NS NS 5.2
Crawl Space 1,3-Butadiene 0.811 NS NS NS

Soil Gas 1,3-Butadiene 8.0 0.04 U 28 0.33U

Ambient 1,4-Dichlorobenzene 2.55 13 0.052 0.14 U
First Floor 1,4-Dichlorobenzene 2.55 NS NS 3.9
Crawl Space 1,4-Dichlorobenzene 255 NS NS NS
Soil Gas 1,4-Dichlorobenzene 25 14 0.14 U 0.65
Ambient Benzene 3.10 0.41 0.15 0.41
First Floor Benzene 3.10 NS NS 4.8
Crawl Space Benzene 3.10 NS NS NS

Soil Gas Benzene 31 14 77 0.16 U

Notes:

1 - Provided by EPA Region IV- Regional Screening Level (RSL) based on Target cancer risk
(TR) = 1E-05 and target hazard quotient (THQ) =1.0

(pg/ma) - micrograms per cubic meter

NS - not sampled
Exceedances for EPA screening levels are shown in bold with shading
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Table 6.9h Page 1 of 1
Evaluation of VI Data - Unit 033
Lee's Lane Landfill Site
Louisville, Kentucky
Nov/Dec
Jun 2014 2014 Jun 2015
Screening Level' Results Results Results
Sample Location Analyte (ng/m®) (ng/m®) (ng/m?®) (ng/m®)
Ambient 1,3-Butadiene 0.811 NS NS 0.33U
First Floor 1,3-Butadiene 0.811 NS 0.14 0.29U
Crawl Space 1,3-Butadiene 0.811 NS 0.052/0.061 [0.33 U/0.30 U
Soil Gas 1,3-Butadiene 8.0 NS 28 11
Ambient 1,4-Dichlorobenzene 2.55 NS NS 0.16 U
First Floor 1,4-Dichlorobenzene 2.55 NS NS 7.2
Crawl Space 1,4-Dichlorobenzene 2.55 NS 0.43/0.39 5.2/5.3
Soil Gas 1,4-Dichlorobenzene 25 NS 054 U 0.35
Ambient 1,2-Dichloroethane 1.10 NS NS 0.16 U
First Floor 1,2-Dichloroethane 1.10 NS NS 11
Crawl Space 1,2-Dichloroethane 1.10 NS 0.057/0.058 0.68/0.68
Soil Gas 1,2-Dichloroethane 11 NS 054 U 0.14 U
Notes:

1 - Provided by EPA Region IV- Regional Screening Level (RSL) based on Target cancer risk
(TR) = 1E-05 and target hazard quotient (THQ) =1.0

(bg/m?) - micrograms per cubic meter

NS - not sampled

Exceedances for EPA screening levels are shown in bold with shading
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Table 6.9i

Evaluation of VI Data - Unit 034
Lee's Lane Landfill Site
Louisville, Kentucky

Page 1 of 1

Jun 2014 Nov/Dec Jun 2015
Screening Level Results 2014 Results Results
Sample Location Analyte (ng/m®) (Hg/m®) (Hg/m®) (ng/m®)
Ambient 1,3-Butadiene 0.811 NS NS NS
First Floor 1,3-Butadiene 0.811 NS NS NS
Crawl Space 1,3-Butadiene 0.811 NS NS NS
Soil Gas 1,3-Butadiene 8.0 NS 56 034 U
Notes:

1 - Provided by EPA Region IV- Regional Screening Level (RSL) based on Target cancer risk
(TR) = 1E-05 and target hazard quotient (THQ) = 1.0
(pg/m3) - micrograms per cubic meter

NS - not sampled
Exceedances for EPA screening levels are shown in bold with shading
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Appendix A

Boring and Monitoring Well Logs

Conceptual Site Model | 089257 (3)



MONITORING WELL CONSTRUCTION LOG

Location Name:  Lee’s Lane Landfill State Assigned # 8006-8888
Address: Lees Lane
Louisville, Kentucky Facility Assigned # MW-101

Above ground protective casing with Pad,
Locking Plug, & Lock

Bentonite Grout

2" PVC Casing

Top of Bentonite Seal 47.5

Top of Sand Pack 49.5

Top of Screen

PVC Screen

Bottom of Screen 715

Bottom of Boring 13.5

Depth to Total Depth Total Depth Borehole
Groundwater of Boring (ft) 735 of Well (ft) Diameter

Well Slot Drilling Drilling in
Diameter 2 inch Size .01 Unconsolidated Consolidated

Continuous Random SS Split Spoon Drilling
Split Spoon Sampling (LF) N/A Samples N/A 5 ft Intervals (LF) > 60 feet
Top
Date 4/21/2014 Completed By: K. Crawford of Casing

Installed:

Comments: Drawing not to scale.

January 23, 2001



UNIFORM KENTUCKY WELL CONSTRUCTION RECORD
Use this form to report installation of monitoring or water wells.
Form must be completed and submitted to the Division of Water within 60 days of well completion.
See instructions below.
One copy to owner and one copy to drillerd€™:s files.
‘Owner Name(*) ||Kentucky division of Environmental Protection ‘
2 I [
g;vner Hirst Nams llDan Owner Last Name(*) ‘[Phelps
‘Owner Address(*) ||2oo Fair Oaks Lane ’
Owner City(*) [Frankion Istate(*) [Kentucky =] [ovimer Zip(+) [40601
(Owner Phone(*) [[502:564-5716 |Ovmer eMail |
Kentucky Well ID
‘Site Name(*) "Lee's Lane Landfill ‘ E?)KGWA) Number, |[S0068858
|Site Address(*) ||4620 Lees Ln. I |0wnet Well ID uqum
‘Site City(*) [fouisville state(*) [Kentucky e ‘sim Zip(*) [40216 ’wm Start Date(*) [04/21/2014
[site Phone [ Isite enail | ‘ \Work End Date(*)  [0472172014
Well Latitude() Total depth (®)(*) 715
[38:194897 Well Longitude(*) |-85.878236 Method(*) || Paper or Intemet Map Interpolation = ‘Depth tobedrock (f) [
DMS to DD Converter
Static water level (ft) |48
|Agency Interest (AT) Number ||46333 iFaclhty Type & ID " CERCLA =l ’ SWL method(*) [Measured =]
USGS Topo Map(*)  |[LOUISVILLE WEST =l 1County(*) || Jefferson =l Casing height above |42_
Surface elevation (ft) |430 1Elevaﬁcm determined by || Topographic map interpolation - hardcopy ﬂ surface (in)
WATER WELLS ONLY
Physiographic Region(*) IOhio River Alluvium 3 {We]l Use(*) " Monitoring well - ambient monitoring 3
Drilling Method(*) IAuger -hollow stem _ﬂ 1We]l Status(*) I active :J ‘ Ly II I El
‘Wellh%d(‘) || Locking Cap El 1Well Condition(*) ] Functioning properly E' Well Yield Method I 1‘
- ‘Well service (# of
|Casmg / Open Borehole people served) I
From depth (ft)(*) To depth (ft)(*) Borehole diameter (in)(*) Casing diameter (in)(*) Casing type(*) | | Disinfectant amount | [ B
Delete [0 1515 |85 |2 |pve =l =
Delete Disinfectant type || =l
Add New
Pitless adapter I Z_I
|Screen installed
From depth (BY(*)(*)  To depth ()(*)(*) ]im'ihole diameter (in) aneen diameter (in)(*) Screen Type(*)(*) Screin ilot Pumyp installed | =l
) *) size(*)(*) Depthtointake (®) ||
Delete 515 |15 |85 |2 [pvc =||o1 DRt Gy Eal ot
Add P quality :
New Appearanice I 5
|Annulus fill and seal Odor Type II =l
Section(*)  Fromdepth ()(*)  To depth (f)(*) Material(*) [ Odf’"uve‘ I E
Delete IGrout ;I IO |47A5 I Mixture - bentonite & cement EI Coliform Test
Delete [Seal  |[475 [as5 [Bentonite k| it o | 4
Delete  [Filter Pack »] [495 [715 |sand =l | =
Add New it
Lithologic log # colonies per 100 ml
From depth (ft)(*) To depth (ft)(*) Description(*) L
Delete IO |1 Itopsoil Date Sampled II
Delete |1 [15 [sitty clay
Date Analyzed
Delete  [15 [11s [sand l !
Add New [For Internal Staff Use Only
lSite Map/Sketch Map(*) [ Browse.. ‘Date Received: |
Well Diagram (monitoring well) |[ Browse. Date Mapped: |
Coliform analysis (if applicable) I Browse. | Mapped By:| =]
Signed variance (if applicable) | Browse. | Save For Future Retrieval | Submit to DEP
Other laboratory analysis report (if applicable) | Browse... l
‘Casing/Screen Supplemental Info || Browse... |
Affirmation: I certify under penalty of law that this document and all attachments were prepared under my direction or supervision in accordance with a
system designed to assure that qualified personnel properly gather and evaluate the information submitted. Based on my inquiry of the person or persons
‘who manage the system. or those persons directly responsible for gathering the information, the information submitted is, to the best of my knowledge and
belief, true, accurate, and complete. I am aware that there are significant penalties for submitting false information, including the possibility of fine and
imprisonment for knowing violations. By submitting data, this transmission constitutes my signature and I am responsible for any and all content submitted
either by me or by the people I represent.
Si of certified : - l—
drller & PINCY) |zack bayne | Date Signed(*) ‘ 06/10/2014
- Driller Last |
£3
‘DnllerFlrst Name(*) lzack Name(*) "bayne
Certification Number I— Certification =
0370-0522-00 Chase Environmental Grou
) Company(*) I P







UNIFORM KENTUCKY WELL CONSTRUCTION RECORD
Use this form to report installation of monitoring or water wells.
Form must be completed and submitted to the Division of Water within 60 days of well completion.
See instructions below.
One copy to owner and one copy to drillerd€™:s files.
‘Owner Name(*) ||Kentucky division of Environmental Protection ‘
2 I [
g;vner Hirst Nams llDan Owner Last Name(*) ‘[Phelps
‘Owner Address(*) ||2oo Fair Oaks Lane ’
Owner City(*) [Frankion Istate(*) [Kentucky =] [ovimer Zip(+) [40601
(Owner Phone(*) [[502:564-5716 |Ovmer eMail |
Kentucky Well ID
‘Site Name(*) "Lee's Lane Landfill ‘ E?)KGWA) Number, |[50068889
|Site Address(*) ||4620 Lees Ln. I |0wnet Well ID umw.mz
‘Site City(*) [fouisville state(*) [Kentucky e ‘sim Zip(*) [40216 ’wm Start Date(*) [04/23/2014
[site Phone [ Isite enail | ‘ \Work End Date(*) [04723722014
Well Latitude() Total depth ®)(*)  |[65
[38.188592 Well Longitude(*) |-85.881217 Method(*) || Paper or Intemet Map Interpolation = ‘Depth tobedrock (f) [
DMS to DD Converter
Static water level (f) [44.7
|Agency Interest (AT) Number ||46333 iFaci]ity Type & ID " CERCLA =l ’ SWL method(*) [Measured =]
USGS Topo Map(*)  |[LOUISVILLE WEST =l 1County(*) || Jefferson =l Casing height above |36_
Surface elevation (ft) |430 1Elevaﬁcm determined by || Topographic map interpolation - hardcopy ﬂ surface (in)
- — WATER WELLS ONLY
Physiographic Region(*) IOhio River Alluvium 3 {We]l Use(*) " Monitoring well - ambient monitoring 3
Drilling Method(*) IAuger -hollow stem _ﬂ 1We]l Status(*) I active :J ‘ Ly II I El
‘Wellh%d(‘) || Locking Cap El 1Well Condition(*) ] Functioning properly E' Well Yield Method I 1‘
- ‘Well service (# of
|Casmg / Open Borehole people served) I
From depth (ft)(*) To depth (ft)(*) Borehole diameter (in)(*) Casing diameter (in)(*) Casing type(*) | | Disinfectant amount | [ B
Delete 0 45 85 2 PVC v
Add New
Pitless adapter I Z_I
|Screen installed
From depth (BY(*)(*)  To depth ()(*)(*) ]im'ihole diameter (in) aneen diameter (in)(*) Screen Type(*)(*) Screin ilot Pumyp installed | =l
) *) size(*)(*) Depthtointake (®) ||
Delete [45 |65 |85 |2 [pvc =||o1 :
A Apparent quality and odor:
New Appearance — =
|Annulus fill and seal Odor Type II =l
Section(*)  Fromdepth ()(*)  To depth (R)(*) Material(*) [ Odor-Level I E
Delete IGrout ;I IO |41 I Mixture - bentonite & cement EI Coliform Test
Delete  [seal >l Ja3 | Bentonite =l Coliform test type [ =
Delete  [Filter Pack | [43 |65 |sand =l | =
Add New it
Lithologic log # colonies per 100 ml
From depth (ft)(*) To depth (ft)(*) Description(*) L
Delete IO |1 Itopsoil
Date Sampled ||
Delete |1 |20 [sitty clay
Date Analyzed
Delete |20 I65 Isa nd l |l
Add New [For Internal Staff Use Only
lSite Map/Sketch Map(*) [ Browse.. ‘Date Received: |
Well Diagram (monitoring well) |[ Browse. Date Mapped: |
Coliform analysis (if applicable) I Browse. | Mapped By:| =]
Signed variance (if applicable) [ Browse... l Save For Future Retrieval ] Submit to DEP
Other laboratory analysis report (if applicable) | Browse... l
‘Casing/Screen Supplemental Info || Browse... |
Affirmation: I certify under penalty of law that this document and all attachments were prepared under my direction or supervision in accordance with a
system designed to assure that qualified personnel properly gather and evaluate the information submitted. Based on my inquiry of the person or persons
‘who manage the system. or those persons directly responsible for gathering the information, the information submitted is, to the best of my knowledge and
belief, true, accurate, and complete. I am aware that there are significant penalties for submitting false information, including the possibility of fine and
imprisonment for knowing violations. By submitting data, this transmission constitutes my signature and I am responsible for any and all content submitted
either by me or by the people I represent.
Si of certified : - l—
drller & PINCY) |zack bayne | Date Signed(*) ‘ 06/10/2014
- Driller Last |
£3
‘DnllerFlrst Name(*) lzack Name(*) "bayne
Certification Number I— Certification =
0370-0522-00 Chase Environmental Grou
) Company(*) I P







MONITORING WELL CONSTRUCTION LOG

Location Name:  Lee’s Lane Landfill State Assigned # 8006-8890
Address: Lees Lane

Louisville, Kentucky Facility Assigned # MW-103

Above ground protective casing with Pad,
Locking Plug, & Lock

Bentonite Grout

2" PVC Casing

Top of Bentonite Seal

Top of Sand Pack

Top of Screen

PVC Screen

Bottom of Screen 65

Bottom of Boring 65

Depth to Total Depth Total Depth Borehole
Groundwater of Boring (ft) 65 of Well (ft) Diameter

Well Slot Drilling Drilling in
Diameter 2 inch Size .01 Unconsolidated Consolidated

Continuous Random SS Split Spoon Drilling
Split Spoon Sampling (LF) N/A Samples 5 ft Intervals (LF) > 60 feet
Top
Date 4/23/2014 Completed By: K. Crawford of Casing

Installed:

Comments: Drawing not to scale.

January 23, 2001



UNIFORM KENTUCKY WELL CONSTRUCTION RECORD

Use this form to report installation of monitoring or water wells.

Form must be completed and submitted to the Division of Water within 60 days of well completion.

See instructions below.

One copy to owner and one copy to drillerd€™s files.

,OwnerName(*) I}" ky division of Envirc | Protection ‘
* S EistNaroe |Dan Owner Last Name(*) [Phelps

|0wner Address(*) ||2oo Fair Oaks Lane

Owner City(*) |[Franifor [state(*) [Kentucky =] [ovner Zip(*) 40607 !
'Owner Phone(*)  ||502-564-5716 ‘Owner eMail |
Kentucky Well ID
lSite Name(*) |]Lee's Lane Landfill (AKGWA) Number W
Site Address(*) |[#620 Leos Ln. ] )
. (OwnerWellD ~ [Mw-103
Site City(* louisvill State(*) || Kentu Site Zip(*) 40216
secn)_fouss sy __Slsezac| | ok Sy
ism Fhione [ ‘S“e eMail l Work End Date(*) [04/23/2014
Well Latitude(*)
|38.187343 ‘Well Longitude(*) l~85.884413 Method(*) [ Paper or Internet Map Interpolation ;’ |Tota.l depth (8)(*) "65
DMS to DD Converter Depth to bedrock (ft)
|Agency Interest (AT) Number [46333 [Facility Type & ID [CERGLA = I Static water level (ft) 416
* -
USGS Topo Map(*) |[LOUISVILLE WEST =l [countyth) [Fefferson =l SWLmethod(*) _ |[Moasured 5]
Casing height above
|Surface elevation (f) |[430 |Elevation detemined by [Topographic map interpolation -hardcopy v] smfwi(mfm 36
Physiographic Region(*) || Ohio River Alluvium ¥ | ‘Well Use(*) | Monitoring well - ambient monitoring = 'WATER WELLS ONLY
Drilling Method(*) | Auger - hollow stem | 'Well Status(*) ||active =l ’Esuxmtedweﬂ yield I] [ =
IWe]]head("‘) || Locking Cap :] 1Well Condition(*) " Functioning properly _v_l [“,eu Yield Method " :‘
|Casing / Open Borehole ‘Well service (# of ﬁ
From depth (ft)(*) To depth (ft)(*) Borehole diameter (in)(*) Casing diameter (in)(*) Casi ® people served) ’
ing diameter (in)(*) Casing type(*) L] =
Delete [0 [45 [5 [2 [Pvc = Disinfectant amount | | =
Add New Disinfectant type I =l
Pitless adapter '__I
Ismen Borehole diameter (in) Screen diameter (in)(*) Screen slot : ’ ’ =
From depth (f)(*)(*)  To depth (f)(*)(*) ) * Screen Type(*)(*) size(*)(*) ’Pump installed I =
Delete[45 [65 [e5 k BE =[or Depth to intake (f) [
Add Apparent quality and odor:
New |Appeamnce || =l
| Annutus fill and seal Odor Type I H
Section(*)  From depth (f)(*) To depth (f)(*) Material(*) | | [Odor-md Il =l
Delete IGrout ﬂ IO [41 I Mixture - bentonite & cement :] Coliform Test
Delete I Seal =l '41 ]43 | Bentonite :_l |Colif01m test type | I ll
Delete  [Filter Pack v|[43 3 [sand = l |
Add New
Lithologic log Coliform test results |
From depth (f)(*) To depth (ft)(*) Description(*) ] # colonies per 100 ml
Delete IO |1 |lopsoi|
Delete |1 [20 [sitty ciay Date Sampled ||
Delete |20 |40 |gravel [Dahe Analyzed |
Delete |40 IBS |sand, black gravel
AN For Internal Staff Use Only
- = |Date Received: |
|51te Map/Sketch Map(*) |[ Browse... |]) r—
: s ate Mapped: |
‘Well Diagram (monitoring well) || Browse.. ]
|Coiform analysis (if applicable) I B | Mappea By: [ <]
- _— Save For Future Retrieval | Submitto DEP |
|Signed variance (if applicable) [ |
(Other laboratory analysis report (if applicable) | Browse.._ |
[Casing/Screen Supplemental Info |[ Browse...
‘Cmnmems || ’

Affirmation: I certify under penalty of law that this document and all attachments were prepared under my direction or supervision in accordance with a
isystem designed to assure that qualified personnel properly gather and evaluate the information submitted. Based on my inquiry of the person or persons
who manage the system, or those persons directly responsible for gathering the information. the information submitted is, to the best of my knowledge and
belief. true, accurate, and complete. I am aware that there are significant penalties for submitting false information. including the possibility of fine and
imprisonment for knowing violations. By submitting data, this transmission constitutes my signature and I am responsible for any and all content submitted

either by me or by the people I represent.

Si of certified |

g0 " " [—
driller & PIN(*) ‘Izack bayne | 'Date Signed(*) ||06/10/2014
[ - T
i i Driller Last
*
‘Dnller First Name(*) ||zack el ‘lbayne
Certification Number [0z Certification =
0370-0522-00 Chase Environmental Group
() Compeny(*) |







UNIFORM KENTUCKY WELL CONSTRUCTION RECORD
Use this form to report installation of monitoring or water wells.
Form must be completed and submitted to the Division of Water within 60 days of well completion.
See instructions below.

One copy to owner and one copy to drillerd€™s files.

’OwnerName(*) ([Kentucky division of Envirc | Protection ‘
* S EistNaroe |Dan Owner Last Name(*) [Phelps

|0wner Address(*) |]2oo Fair Oaks Lane |

Owner City(*) |[Frankion [state(*) [Kentucky =] [ovner Zip(*) 40607 [
’Owner Phone(*)  ||502-564-5716 ‘Owner eMail |
Kentucky Well ID
[Site Name(*) |]Lee's Lane Landfill (AKGWA) Number [—8006-8891
Site Address(*) |[#620 Leos Ln. l )
‘ (OwnerWelllD ~ [Mw-104
Site City(* louisvill State(*) || Kentu Site Zip(*) {40216
‘ ite City(*) |] ouisville ’ e(*) “ entucky =l ’ ite Zip(*) II | Work Start Date(*) "04/22/2014
ism Fhione [ ‘S“e eMail I Work End Date(*) [04/22/2014
Well Latitude(*)
|38.193994 Well Longitude(*) [«85.882186 Method(*) [ Paper or Internet Map Interpolation ;I |Tota.l depth (8)(*) "655
DMS to DD Converter Depth to bedrock (ft)
|Agency Interest (AT) Number [46333 [Facility Type & ID [CERGLA = I Static water level (ft) 447
* -
USGS Topo Map(*) |[LOUISVILLE WEST =l [countyth) [Fefferson =l SWLmethod(*) _ |[Moasured 5]
Casing height abo
|Surface elevation (f) |[430 |Elevation detemined by [Topographic map interpolation -hardcopy v] Mfﬁ(mfm "¢ s
Physiographic Region(*) || Ohio River Alluvium ¥ | lWell Use(*) || Monitoring well - ambient monitoring = 'WATER WELLS ONLY
Drilling Method(*) | Auger - hollow stem | 'Well Status(*) ||active =l ’Esuxmtedwell yield II [ =
IWe]]head("‘) || Locking Cap :] lWell Condition(*) " Functioning properly _v_l [“,eu Yield Method " :’
|Casing / Open Borehole ‘Well service (# of li
From depth (ft)(*) To depth (ft)(*) Borehole diameter (in)(*) Casing diameter (in)(*) Casi ® people served) ’
ing diameter (in)(*) Casing type(*) ||
Delete [0 [45 [5 [2 [Pvc = Disinfectant amount | | =
Add New Disinfectant type I =l
Pitless adapter '__l
Ismeﬂ Borehole diameter (in) Screen diameter (in)(*) Screen slot : ’ ’ =
From depth (f)(*)(*)  To depth (f)(*)(*) ) * Screen Type(*)(*) size(M)(*) ’Pump installed I =l
Delete[45 [65 [e5 k BE =[or Depth to intake (f) [
Add Apparent quality and odor:
New |Appeaxance || =l
| Annutus fill and seal Odor Type I H
Section(*) From depth (ft)(*) To depth (fi)(*) Material(*) | | IOdor-Level “ :I
Delete IGrout :] IO ]41 I Mixture - bentonite & cement :] Coliform Test
Delete I Seal =l '41 ]43 | Bentonite _:l |Colif01m test type | I ll
Delete  [Filter Pack v|[43 3 [sand = | |
Add New
Lithologic log Coliform test results |
Fromdepth (R)(*)  To depth (B)(*) Description(*) ] mictlpiics per 0 ml
Delete IO |1 |lopsoi|
Delete |1 [20 [sitty ciay Date Sampled ||
Delete |20 35 |saturated silty clay, odor 'Dahe Analyzed |
Delete |35 I65,5 |clayey sand
AN For Internal Staff Use Only
- = |Date Received: |
|51te Map/Sketch Map(*) |[ Browse...
| Well Diagram (monitoring well [ — Date Mapped: |
\Coliform analysis if pplicable) [ 8 | Mappea By: [ <]
= = = = Save For Future Retrieval | Submit to DEP l
|Signed variance (if applicable) I |
(Other laboratory analysis report (if applicable) | Browse...
{Cash]g/Screen Supplemental Info || Browse...
‘Cmnmeuts || ’

Affirmation: I certify under penalty of law that this document and all attachments were prepared under my direction or supervision in accordance with a
isystem designed to assure that qualified personnel properly gather and evaluate the information submitted. Based on my inquiry of the person or persons
who manage the system, or those persons directly responsible for gathering the information. the information submitted is, to the best of my knowledge and
belief. true, accurate, and complete. I am aware that there are significant penalties for submitting false information. including the possibility of fine and
imprisonment for knowing violations. By submitting data, this transmission constitutes my signature and I am responsible for any and all content submitted
either by me or by the people I represent.

Signature of certified | -
driller & PIN(*) ‘Izack bayne | lDate Signed(*) ‘ 06/10/2014

[ - T

i i Driller Last
*
‘Dnller First Name(*) ||zack e ‘lbayne
Certification Number ,— Certification -
0370-0522-00 Chase Environmental Group

= Company(*) !







MONITORING WELL CONSTRUCTION LOG

Location Name:  Lee’s Lane Landfill State Assigned # 8006-8894
Address: Lees Lane

Louisville, Kentucky Facility Assigned # MW-105

Above ground protective casing with Pad,
Locking Plug, & Lock

Bentonite Grout

2" PVC Casing

Top of Bentonite Seal

Top of Sand Pack

Top of Screen

PVC Screen

Bottom of Screen 50

Bottom of Boring 50

Depth to Total Depth Total Depth Borehole
Groundwater of Boring (ft) 50 of Well (ft) Diameter

Well Slot Drilling Drilling in
Diameter 2 inch Size .01 Unconsolidated Consolidated

Continuous Random SS Split Spoon Drilling
Split Spoon Sampling (LF) N/A Samples 5 ft Intervals (LF) > 60 feet
Top
Date 4/22/2014 Completed By: K. Crawford of Casing

Installed:

Comments: Drawing not to scale.

January 23, 2001



UNIFORM KENTUCKY WELL CONSTRUCTION RECORD
Use this form to report installation of monitoring or water wells.
Form must be completed and submitted to the Division of Water within 60 days of well completion.
See instructions below.
One copy to owner and one copy to drillerd€™:s files.
‘Owner Name(*) ||Kentucky division of Environmental Protection ‘
2 I [
g;vner Hirst Nams llDan Owner Last Name(*) ‘[Phelps
‘Owner Address(*) ||2oo Fair Oaks Lane ’
Owner City(*) [Frankion Istate(*) [Kentucky =] [ovimer Zip(+) [40601
(Owner Phone(*) [[502:564-5716 |Ovmer eMail |
Kentucky Well ID
‘Site Name(*) "Lee's Lane Landfill ‘ E?)KGWA) Number. |[S005880%
|Site Address(*) ||4620 Lees Ln. I |0wnet Well ID umw.jos
‘Site City(*) [fouisville state(*) [Kentucky e ‘sim Zip(*) [40216 ’wm Start Date(*) [04/22/2014
[site Phone [ Isite enail | ‘ \Work End Date(*) [0472272014
Well Latitude() Total depth (®)(*) /50
[38.188429 Well Longitude(*) |-85.886852 Method(*) || Paper or Intemet Map Interpolation = ‘Depth tobedrock (f) [
DMS to DD Converter
Static water level (f) 27
|Agency Interest (AT) Number ||46333 iFaci]ity Type & ID " CERCLA =l ’ SWL method(*) [Measured =]
USGS Topo Map(*)  |[LOUISVILLE WEST =l 1County(*) || Jefferson =l Casing height above |36_
Surface elevation (ft) |430 1Elevaﬁcm determined by || Topographic map interpolation - hardcopy ﬂ surface (in)
- — WATER WELLS ONLY
Physiographic Region(*) IOhio River Alluvium 3 {We]l Use(*) " Monitoring well - ambient monitoring 3
Drilling Method(*) IAuger -hollow stem _ﬂ 1We]l Status(*) I active :J ‘ Ly II I El
‘Wellh%d(‘) || Locking Cap El 1Well Condition(*) ] Functioning properly E' Well Yield Method I 1‘
- ‘Well service (# of
|Casmg / Open Borehole people served) I
From depth (ft)(*) To depth (ft)(*) Borehole diameter (in)(*) Casing diameter (in)(*) Casing type(*) | | Disinfectant amount | [ B
Delete 0 30 85 2 PVC v
Add New
Pitless adapter I Z_I
|Screen installed
From depth (BY(*)(*)  To depth ()(*)(*) ]im'ihole diameter (in) aneen diameter (in)(*) Screen Type(*)(*) Screin ilot Pumyp installed | =l
) *) size(*)(*) Depthtointake (®) ||
Delete [30 |50 |85 |2 [pvc =||o1 :
A Apparent quality and odor:
New Appearance — =
|Annulus fill and seal Odor Type II =l
Section(*)  Fromdepth ()(*)  To depth (R)(*) Material(*) [ Odor-Level I E
Delete IGrout ;I IO |26 I Mixture - bentonite & cement EI Coliform Test
Delete [Seal ][5 o8 [Bentonite k| it o | 4
Delete  [Filter Pack | [28 |50 |sand =l | =
Add New it
Lithologic log # colonies per 100 ml
From depth (ft)(*) To depth (ft)(*) Description(*) L
Delete IO |1 Itopsoil
Date Sampled ||
Delete |1 |20 [sitty clay
Date Analyzed
Delete |20 ISO Iclayey sand l |l
Add New [For Internal Staff Use Only
lSite Map/Sketch Map(*) [ Browse.. ‘Date Received: |
Well Diagram (monitoring well) |[ Browse. Date Mapped: |
Coliform analysis (if applicable) I Browse. | Mapped By:| =]
Signed variance (if applicable) [ Browse... l Save For Future Retrieval ] Submit to DEP
Other laboratory analysis report (if applicable) | Browse... l
‘Casing/Screen Supplemental Info || Browse... |
Affirmation: I certify under penalty of law that this document and all attachments were prepared under my direction or supervision in accordance with a
system designed to assure that qualified personnel properly gather and evaluate the information submitted. Based on my inquiry of the person or persons
‘who manage the system. or those persons directly responsible for gathering the information, the information submitted is, to the best of my knowledge and
belief, true, accurate, and complete. I am aware that there are significant penalties for submitting false information, including the possibility of fine and
imprisonment for knowing violations. By submitting data, this transmission constitutes my signature and I am responsible for any and all content submitted
either by me or by the people I represent.
Si of certified : - l—
drller & PINCY) |zack bayne | Date Signed(*) ‘ 06/10/2014
- Driller Last |
£3
‘DnllerFlrst Name(*) lzack Name(*) "bayne
Certification Number I— Certification =
0370-0522-00 Chase Environmental Grou
) Company(*) I P
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October 8, 2010

KENTUCKY DIVISION OF WATER
Watershed Management Branch
200 Fair Oaks Lane, 4t Floor
Frankfort, Kentucky 40601

Attn:  Ms. Jo Blanset
GIS & Data Management Section

Re:  MONITORING WELL DECOMMISSIONING LOGS (8001-8971, 8001-8972 & 8001-8973)
& SOIL GAS MONITORING WELL INSTALLATION LOGS (8005-5564, 8005-5547 & 8005-
5568)
U.S. Environmental Protection Agency, Region 4
Lee’s Lane Landfill Superfund Site
Lee's Lane, Louisville, Jefferson Co., Kentucky
KYD #980557052
Tes Tech Project #26034

Ms. Blanset:

Attached are Uniform Kentucky Well Maintenance and Plugging Record forms for
three (3) previously unregistered ground water monitoring wells [MW-02, MW-A and MW-
B) and Uniform Kentucky Well Construction Record forms for three (3} newly installed soil
gas monitoring wells (GMW-1, GMW-2 and GWM-3) that was installed by TesTech, Inc.,
Dayton, Ohio. Well decommissioning and installation work was performed under the
supervision of Smith Management Group (SMG) on behalf of the Louisville and Jefferson
County Metropolitan Sewer District [MSD). The Kentucky Division of Water had approved
a well abandonment varionce request for the abandonment of one (1) of the
unregistered ground water monitoring wells (MW-B).

The three (3) ground water monitoring wells (MW-02, MW-A and MW-B) that were
decommissioned were consfructed of four (4) inch diameter stainless steel well casing
and well screen. The well screens of these three (3) monitoring wells were wire wrapped
with slot openings of 0.0060", Two (2) of the three (3) ground water monitoring wells (MW-
02 and MW-A) that were decommissioned were over-diiled to below the original
construction depth of the wells using 6.25" inside diameter (ID) hollow stem augers. The
well materials were exfracted from the ground and the resulting over-drilled bore holes
were sealed o within one and five tenths (1.5) feet of grade with cement/bentonite

www.testechinec.com

8534 Yankee Street 11505 Commonwealth Drive, Suite 104
Dayton, OH 45458 Louisville, KY 40299
Tel 937-435-3200 Tel: RO2-261-0462



grout that was placed using a one (1) inch diometer PVC tremie pipe. MW-B was
abandoned by removal of the above surface riser pipe 1o a depth of approximately
three (3) feet below ground surface followed by sealing of the remaining well in-place
with cement/bentonite grout. The upper one and five tenths (1.5) feet of each well was
completed to grade with top soil and grass seed.

Three (3) new soil gas monitoring wells (GMW-1, GMW-2 and GMW-3) were
installed following the completion of the above discussed well decommissioning Lo
activities. The new soil gas monitor wells were installed in a grass surfaced areas. An ‘
approximate 2-foot square area was excavated around each monitoring well following L
installation and a four (4)-inch diometer protective well cover was placed central to the
2" PVC well pipe. Concrete pads were then poured around the protective well covers
along with the installation of protective bumper posts. The concrete pads extend
approximately four (4) inches below grade and the protective well cover is seated in the
concrete pad. The wells were completed with a locking cap on the protective well
covers and secured with padlocks.

Should you have any questions and/or require any additional information
regarding this project please contact TesTech's office at (937} 435-3200 or send e-mail to
Mr. Gregory Reid at reid@testechinc.com.

Sincerely,

TESTECH, INC.

EZm

Gil W. Cumbee\ PG -CMWD
Registered Professional Geologdist
Certified Monitoring Well Driller

cc:  Kyle R. Hagen, PE, Smith Management Group
Gregory Reid, TesTech, Inc.

www.iestechinc.com

8534 Yankee Street 11505 Commonwealth Drive, Suite 104
Dayton, OH 45458 Louisville, KY 40299
Tel 937-435-3200 Tel: HO7-2610462
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UNIFORM KENTUCKY WELL MAINTENANCE AND PLUGGING RECORD
Use this form to report plugging and maintenance of wells. Do not write in shaded areas.
Qriginal copy must be submitted to Division of Water within 30 days of completion. L
Record must be typed or neatly printed or it will be returned to the driller as unacceptable. i
Original to Division of Water, copy to owner, copy to driller’s files. i
1. Kentucky Well ID (AKGWA) Number :
4, Owner . N .
nme  U.S. Environmental Protection Agency, Region 4 slolol1l-18lol7T4 |
5. Owner : . 2. Owner :
wier 61 Forsyth SW  Mail Code: 9T25 Owner - MW-02
6. City 7. State 8. Zip 3. Attachments
Atlanta GA 30303  |Required
1. Site pi
If site name and address differ from owner name and address: 2 W;lﬁoir;g;rfkemh map o
9. Site ' . . On topographic map, OR
ne . Lee's Lane Landfill Superfund Site Obtained by GPS unit
oS Conditionally Required
. Site ' : : i 3. Well diagram (monitoring well) [s]
ne / Riverside Gardens Communit 9 . g
address Lee's La y 4, Coliform analysis (if applicable) [
. . 5. Signed variance (if applicable} [_]
11, City Louisville 12. State KY 13. Zip 40216 Optional
6. Other laboratory analysis report [}
14. Agency 15. Facility type € CERCLA [ Solid Waste [ Drinking Water zg.r\tvc;)rtk Sep 07 2010
Tnterest & ] RCRA [ UsT sta ate Month Day Year
(AD 24, Work Sep 10 2010
Number ID Number KYD980557052 end date Month Day Year
16. Owner 17. Site 25, Well status
phone phone Active [ Lost/destroyed
. ) ) El lnactive 7] Unsuitable for
18. USGS topo map |_gnesyville 22, Phystographic Region  Plugged intended use L
Bluegrass [=] Ohio River Alluvium
19. County Jefferson El g = 26. Work type 3
3 E. CoalField £ W. Coal Field £3 Rework Plugged
21, i i X ;
20 Sutae o000 UOBTIY | D) s Pitens 1 dckcon Puchase | LI Deepen I Excaais
3 Survey [ Prior weli log 30. Replacement
27. Well Use 28. Drilling method 29. Well specifications 1 Replace screen
71 Replace improper seal
[ Agriculture [J Geothermat | Bl Auger-HS B Jetwash ::;::1 ) 98.00 £ Otlfer: P
) O Auger-ss £ Push/probe . Reason for replacement:
1 commercial [0 Heat pump Auger - bucket ] Rotary - air Casing (jn) 4.00 -
diameter . 31. Repair
[ Domestic [0 HvAC E] Auger-hand 7 Rotary - mud Repair concrete pad
7} Cable too! [Z]1 Rotary - reverse {Casing ) Repair steel protective casing
. . . ) {al Stainless steel R . .
O industrial 0 Injection [7 Core Sand point materia epair casing
] Monitoring / Ambient Mo [ Mining El Driven casing [1 Sonic Screened interval . :flxsttearllldlig::mg above ground
; From To
Remed Excal‘)’?t“’d“ " g U";""_W”t depfh, ft. . depth, ft. [ install packer
; ombined — HS auger & air rota peo e
O Public [ Unused 9 2 193.15 98.00 ' [34. Maintenance / cleaning
R [ screen blocked by:
32, Plugging sealing material  }33. Plugging activity £ sediment ) .EI biological activity
o e =« - .} 1 Well casing pulled, borehole grouted bottom to top O mineral deposition
: Material [E Well overdrilled, casing-screen-grout-filter pack removed, borehole grouted bottom tatop | -1 Well filled with sediment
e -1 £ Casing cut-off (minimum 5 feet BGL), borehole grouted bottom to top [ Corrosion [1 Other
i . Backfi -native | F] Permanent bridge installed over void, borehole grouted bottom to top How cleaned?
15_10 3ﬁ‘ ..B;m.oﬁ:te g»r-ou-t— EJ Well casing pulled, borshole filled with gravel/sand bottom to SWL and grouted SWL to top| Mechanical removal [ Chemical treatment
AR e R EJ Well overdrilled, casing-screen-grout-filter pack removed, borehole filled with gravel/sand Cleaning method:
; bottom to SWL and grouted SWL o fop g ’
! E7 Casing cut-off (minimum 5 feet BGLY), borehole filled with gravel/sand bottom to SWL and o ) "
grouted SWL to fop DMS
- 3 Permanent bridge installed over void, borehole filled with gravel/sand bottom to SWL and [Latitude or i
e grouted SWL to top Decimal ° i
49, Comments s N - -
i i
Overdrilled 4" stainless steel well casing w/ 6.25" ID HSA to 103'. Removed all well casing Longitude Decimal o
R crroan matarinle
50. Affirmation: The work descrjh as done under my supervision, and this report is true and correct to the best of my Lat/Long method
knowledge. Note: the driller isadt r '_ € fo} natural groyndwater quelity or quantity encountered while drilling or completing this weil, INT ElGPS SUR []REP
Sign%tu&'e of Date Oct 02 2010
certified driller > i
ille . signed Month Day Year Date Received
Certification Drilling
number 0448-0455-00 company 1€STech, Inc. Initials of
record reviewer
rev 04/11/2008

g
H
)
i



UNIFORM KENTUCKY WELL MAINTENANCE AND PLUGGING RECORD
Use this form to report plugging and maintenance of wells. Do not write in shaded areas.
Original copy must be submitted to Division of Water within 30 days of completion.
Record must be typed or neatly printed or it will be returned to the driller as unacceptable.
Original to Division of Water, copy to owner, copy to driller's files.

1. Kentucky Well ID (AKGWA) Number

4. Owner . . .
nme  U.S. Environmental Protection Agency, Region 4 slolol1|-1slol713
5. Owner : . 2. Owner
s 01 Forsyth SW Mail Code: 9T25 waips MW-A
. City 7. State 8. Zi 3. Attachments
&Gt Atlanta GA * 30303 |Required
1. Site pla ki
If site name and address differ from owner name and address: 2 Well?ocr;t(i);: etch map [
. \ . On topographic map, OR )
9. Sit ' pSULY
ve . Lee'sLane Landfill Superfund Site Obtained by GPS unit 5
oS Conditionally Required
10. Site ' : : ; 3. Well diagram (monitoring well)  {s]
s Lane / Riverside Gardens Communit g g
address Lee y 4, Goliform analysis (if applicable) []
] . 5. Signed variance (if applicable) []
I.Cy | oyisville 12.8tate oy 3.2 40216  |optional
6. Other laboratory analysis report []
14. Agency 15. Facility type ~ [8] CERCLA  [] Solid Waste [ Drinking Water :3 ‘z;)rtk Sep 07 2010
Interest & E RCRA L] usT art date Month Day Year
(AD 24, Work Sep 13 2010
1D Number KYD980557052 end date Month Day Year
Number
16, Owner 17. Site 25. Well status
hone phone El Active E1 Lost/destroyed
. nactive [ Unstitable f
. . ) . nactive nsuitable for
18. USGS topo map LOUISVl"e West 22. Physiographic Region i Plugged intended use
19. County Jefferson 2] Bluegrass Ohio River Alluvium J5 =0 type
f1 E. CoalField [3 W. Coal Field £l Rework [ Plugged
. i ined b .
20. Surface 21 lél;éaﬂon d&taermmeprio_\r' oo F] Miss. Plateau Jackson Purchase Deepen [l Excavated
elevation (ft) 450.00 0 Envap O P
7 Survey ] Prior well log 30. Replacement
27, Well Use 28, Drilling method 29. Well specifications 1 Replace screen
[ Agricuiture {1 Geothermat | El Auger - HS El Jetwash g:t?lll {it) 58.05 g g:?;ce mproper seal
. £l Auger-SS E]l Push/probe p, Reason for replacement:
[ Commercial 1 Heatpump | = Auger - bucket F] Rotary - air Casing (jn) -
diameter 4.00 |a1. Repair b
[J Domestic ] HVAC F] Auger- hand  E] Rotary - mud Repair concrete pad
[ Cable too! {1 Rotary - reverse |Casing Stainless slool Repair steel protective casing
O industrial 3 Injection Core Sand point material ~°"% #¢° Repair casing ¢
B Monitoring / Ambient Mot [7] Mining E1 briven casing {1 Sonic Sereened interval E}’g;?ldﬁg:f'”g above ground 5
i From To H
Remed E);ti:;/:;c;n HSEI Un:;ncfwnt dopn ft.  depth, . Install packer
) _HS auger & air rota cepih, it depth, 1t
[ Public O Unused 9 4 . 48.05 58.05 34£/Ialntenancc/cleaning
o — Screen blocked by:
32. Plugging sealing material |33, Plugging activity sediment [ biological activity
e oz e o | E] Well casing pulled, borehole grouted bottom to top 5| mineral depasition
d g%mﬂ d e';l;g . Material B Well overdrilled, casing-screen-grout-filter pack removed, borehole grouted bottom to top | [1 Well filled with sediment

; : -1 [] Casing cut-off {minimum 5 feet BGL), borehole grouted bottom to top [1 Corrosion 1 Other
0.0 ; 1.5 :sacku- natve | [] Permanent bridge installed over void, borehole grouted bottom to top How cleaned?

. 1 5 : 65 0 0 Be.'-“c;n“e -gmm' ET well casing pulled, b.orehole filled with gravel/sand bottom to SWL and grouted SWL to top Mechanical removal ] Chemical treatment
B b =7 1 £ well overdrilled, casing-screen-grout-filter pack removed, borehole filled with gravel/sand

bottom to SWL and grouted SWL to top Cleaning method:
7 Casing cut-off (minimum 5 feet BGL), borehole filled with gravel/sand bottom to SWL and - o ; "
grouted SWL 1o top DMS
- - ‘| E1 Permanent bridge installed over void, borehole filled with gravel/sand bottom fo SWL and [Latitude or
e grouted SWL to top Decimal °
49, Comments DMS ° ' "
Overdrilled 4" stainless steel well casing w/ 6.25" ID HSA to 65.0". Removed all well Longitude Dl o
naoinm~ R anrann matarinle ecima —
50. Affirmation: The work described s dane under my supervision, and this report is true and correct to the best of my Lat/Long method
knowledge. Note: the driller is not i O:J atural groyndwater quality or quantity encountered while drilling or completing this well. FIINT F1GPS [1SUR [} REP
Signztl_ture of %%V Date Oct 02 2010
certified driller i
1 — signed Month Day Year Date Received
Certification Drilling
number 0448-0455-00 company TesTech, Inc. Initials of
record reviewer

rev 04/11/2008




UNIFORM KENTUCKY WELL MAINTENANCE AND PLUGGING RECORD
Use this form to report plugging and maintenance of wells.

Criginal copy must be submitted to Division of Water within 30 days of completion.
Record must be typed or neatly printed or it will be returned to the driller as unacceptable.

Do not write in shaded areas.

Original to Division of Water, copy to owner, copy to driller’s files.

4. Owner

U.S. Environmental Protection Agency, Region 4

1. Kentucky Well 1D (AKGWA) Number

name 8001—8972
5. Owner : . 2. Owner
s 01 Forsyth SW - Mail Code: 9T25 wonps MW-B
5 ; 7. Stat 8.7Zi 3. Attach ts
6.C  Atlanta " GA P 30303 |Required
If site name and address differ from owner name and address: ; s&taell%il;t?;:kemh map 0
i . : Oon t hi (o]
0.Site | @g's Lane Landfill Superfund Site Obtamed by GPS i~
n.nme Conditionally Reguired
10.site Lee'sLane / Riverside Gardens Community 3 Well hegrern {montoring wel). L=
) . . 5. Signed variance (if applicable) [5]
11. City Louisville 12. State KY 13. Zip 40216 Optional
6. Other laboratory analysis report [
14. Agency 15. Facility type [} CERCLA [ Solid Waste [ Drinking Water 23. Work Sep 07 2010
P start date Month Day Year
Interest & 1 RCRA JusT
(A 24. Work Sep 09 2010
1D Number KYD980557052 end date Month Day Year
Number
16. Owner 17. Site 25, Well statns
phone phone Fl Active [ Lost/destroyed

18. USGS topo map | guisville West

22. Physiograplic Region

Inactive [ Unsuitable for

[ Plugged intended use

19, Count Jefferson £ Bluegrass f%] Ohio River Alluvium 26. Work type

, Loun o

Y f] E. Coal Field W, Coal Field [ Rework [ Plugged

X 21, Elevation determined b; . Deepen Excavated

:.Pevlzsxri?:t:t) 450.00 GPS  Fl Map prio¥ report E] Miss. Plateau FTJ Jackson Purchase 0 P 0
I3 Survey [ Prior well log 30. Replacement
27, Well Use 28. Drilling method 29. Well specifications ] Replace screen
; E1 Replace improper seal
O Agriculture [0 Geothermal | I Auger -HS 03 Jetwash Fg:l;::] ') 67.50 [] Other:
E1 Auger-ss 3 Push/probe Reason for replacement;
] Commercial [0 Heat pump Auger - bucket 7] Rotary - air Casing (jn)
diameter 4.00 {1 Repair
[} Domestic [ HVAG 1 Auger-hand ] Rotary - mud El Repair concrete pad
[ Cable tool [] Rotary-reverse |Casin ) [ Repair steel protective casing
g Stainless stesl
[ Industriat [ Injection ] Core 1 Sand point material ] Repair casing
. ) . . Extend casing above ground
] Monitoring / AmblentMor [T} Mining E7 brivencasing [ Sonic Screened interval E install iner 9 9
Remed [ Excavation £ Unknown d;gg\"’ﬂ de;;g ol O] install packer
. [ Combined — HS auger & air rot BRI
O Public O Unused £l Co uger & air rotary © 575 . 67.5 : {34. Maintenance/ cleaning

32. Plugging sealing material

s e
depth, ft.depth, ft.

0.0 1.5 jmsecti-ramve.
15 675  Bentonite grout. )

Material

1.5 ' Backfill - native

33. Plugging activity

EJ Well casing pulled, borehole grouted bottom to top
F1 Well overdrilled, casing-screen-grout-fiiter pack removed, borehole grouted bottom to top
--- -~ -} B Casing cut-off (minimum 5 feet BGL), borehole grouted bottom to top
E1 Permanent bridge installed over void, borehole grouted bottom to top
"} E1 Well casing pulled, borehole filled with gravelfsand bottom to SWL and groutad SWL to top
EJ Well overdrilled, casing-screen-grout-filter pack removed, borehole filled with gravel/sand

bottom to SWL and grouted SWL to top

| EJ Casing cut-off (minimum 5 feet BGL), borehole filled with gravel/sand bottom to SWL and

[ Screen blocked by:
B sediment F] biological activity
E] mineral deposition
[ well filled with sediment
[ Corrosion [ Other
How cleaned?
21 Mechanical removal [EJ Chemical treatment

Cleaning method:

50. Affirmation: The work descy v s done under my supervision, and this report is true and correct to the best of my
knowledge. Note: the driller is ngt’res ife fog natural groudwater quality or quantity encountered while drilling or completing this well.

: grouted SWL fo top DMS ° ! "
T o Ty E1 Pemanent bridge installed over void, borehole filled with gravel/sand bottom to SWL and {Latitude or
e grouted SWL to top Decimal °
49. Comments DMS ° ' "
Cut off 4" stainless steel well casing below grade. Used tremie to place grout from bottom [Lonsitude o .
tn nanr ciirfana ecimal
Lat/Long method

FmwT [1ePs FISUR REP

Signature of ! Date Oct 02 2010

certified driller signed Month Day Year
e NS

Certificati Drilli

mamber T 0448-0455-00 company TesTech, Inc,

Date Received

Tnitials of
record reviewer

rev 04/11/2008




KENTUCKY MONITORING WELL VARIANCE REQUEST

Pursuant to 401 KAR 6:350
GENERAL INFORMATION W . WELL LOCATION
Requested b Receivedby: ~—7 ° ¢ Quadrangle: \ ) a2
] Date of . IZQ e
Centficetion Number:OME v, i i) R:qeu‘:st 'L‘C—a o ZY“' i County: ‘5 af{lersen
/f Eﬁ Jime of i
Prilling Company: cS| )’ﬂ ( Request: Hout Min amtpm AKGWA Nu'mber: j\) A
WELL OWNER IDENTIFICATION EFFECTIVE DATES
Well Qwner: [AS EQA Telephons: Well ton Date: i (Y
Address: (01 l"“uQ_‘%\/t TN Si ! (’ GC}@ C\ T .;2-5 ell Construetion Dates Monih Day Yeor
City: éfﬁ larda, Slale:é/’r Zip Code: D03 - ET¢o | Well mustbe completed
Comdact s g, Tamy A¥ue dule on o before: Moh  Der Yeat
. REASON FOR VARIANCE WELL CHARACTERISTICS
Locadon of wells w . Predent Sna Depth to: Estimated  Exaot
in ¢ \ { Bedrock: el
PM\ \"\> 0{3 (,-\s\r\\ Oaeyv élc\\kr (D\,\J?(ﬂ ,):“5
Water Bearing Unit: A2 -0 [ [
) ; LA (360 l ‘{g ) —
Applicable Regulation: Aot AR & Section: Type of Bedrock:

water well located at the following location:

WELL CONSTRUCTION REQUIREMENTS
2] The Kentucky Division of Water is issuing youa one time termporary water well variance as a cortified monitoring well driller to pluga

packs and the Bentonite seals instailed at

Please includs 2 copy of this variance request alang with the plugping record that you submit,

[} The Kentucky Division of Water is issuing you & one time temporary monitoring well consiruction variance due to the shallow waler
* zone to be monitored at this site. This monitoring well construction variance is for the approval of the shorler intervals of the sand/filter

J;e«{ c(ff

P resin
A hdndao v\/wwc rv‘c WPt € QNG

Please include a copy of this variance request along with the menitoring well vecords that you submit,

té] The Kentucky ws;on of Water is issuing you a one time temporary Adod )
al this site. This variance is for the approval of

n

it v

Hen ‘\50\-

{ance due to
(G '\\\\\*-Ci‘ur\“\ '

for wc

B I [ES S 2 By oud

=HT U3

B8 S Le” (MA-AN

Plerse include & copy of this variance request along with the records that you sﬁbmﬁ

Dewd Ccﬁ«m-fﬁfzﬂ’

s instatied at R ° W\ DSRS0 w(/v%

SEALING MATERIALS REQUIRED FOR PLUGGING
Type: COnC e > Rge b

ADDITIONAL REQUIREMENTS
Sketch map must be provided.

CERTIFIED WELL DRILLER

THIS VARIANCE 18 NOT VALID UNLESS SIGNED BY THE

AND THE WELL OWNER

wi-g)

DRILLER ARFIRMATION
1, the undersigned, agree to eonstruct the above described well
in accordance with all water well construction practices and standards
established by the Kentucky Environmente! and Public Protection
Cabinet and in accordance with those conditions described in this
varfance request. | will be held financially respensible for remedial
measures for lhis well if 1 fail to construet the well in compliance with
pfibikad in this varfance reguest,

oo 10, P 2207

Month | bay Yest

WELL OWNER AFFIRMATION
1, the undersigned, understand the ebove described wel] is not in
complianee with the water well construction practices and standards
established by the Kentucky Envirenmental and Public Protection
Cebinet, I acknowledge that the driller has sequested & varience to
allow the well to be constructed acc@rdmg to the «conditions
described in this variance request. By signing below, I give my
parmtssson for the well to be constructed as described ebove, If this
veriance well s constructed to the specifications of this variance and
results in degradation of groundwater quality, 1 witl be fi nancially
responsible for remedial mensures for this well, including plugging,

. smnm% W Date:

DW"I‘SION OF WATER AFFIRMATION

// 235 oF

Day Yese

if necessary.

Sigasture:

Yers

Dn;{:‘?oﬁ of Water — Watershed Management Branch, 200 Fair Osks Lane, Frankfort, KY 40601 (502) 564-341
bution: One copy to Bivision of Water, one copy to well owner, one copy lo drillers files,

B




UNIFORM KENTUCKY WELL CONSTRUCTION RECORD

Use this form to report instalialion of menitoring or water wells.

Orlginal copy must be submitted to Division of Waler within 30 days of completion,

See instructions on reverse of form. Do not write in shaded areas,

Record must be typed or neatly printed or It wiil be returned to the driller as unacceptable.
One copy to Divislon of Water, one copy to owner, one copy to drilfer’s files,

1. Kenhicky Well ID (AKGWA) Number

4. Owuer f .
U. S. Environmental Protecticn Agency, Region 4
name - * 1 -—
lelolo]5]-|s]5]6]6]
> Onteess 61 Forsyth SW Mail Gode: 9725 -
address - Well ID # G MW'1
6. City 7. State 8. Zip 3. Attachments
Aflanta GA 30303 Required
If site name and address differ from owner name and address: 1. Slte plan or sketch map &
2, Well location
9. Site Leg" i On topographic map, OR [
e~ Lee'slane Landfill Superfund Site Obltog oy GPS it B
10, 5tie Conditlonally Required
X Lee's Lane 3. Well diagram (monitoring well) [5}
address 4. Coliform analysis (if applicable) [
T J 5. Signed vanance (if applicable) []
1L City Louisville 12. State KY 13.Zip 40216 Optional
6. Other laboratory anealysis repoit [}
14. Agency 15, Facllity type [FI CERCLA  [] Solid Wasle [ Drinking Waler 311- \x;)r'l; Sep 15 2010
Tnterest start dal Morth Day Yeor
& ] RCRA usT
AN B2, Work Sep 16 2010
Number ID Number KYDS880 557052 nd date Month Day Year
16. Owner 17, Siie Please report depths in feet below surface,
phone phone not as relative elevations
18, USGS lopo map |anesville 22. Physiographic Reglon ’33- Total depth () 2600
19. County Jefferson ] Bluegrass [F] Ohio River Alluvium {34, Depth to bedrock (ft) N
20. Surface 21. Elevation delermined by B E Coal Fleld W. Coal Field 35, Stalic water level (ft) __N/A__
elevation [y 449.32 GPs ElMap [T Priorrepot 1 F Miss. Plateau ] Jackson Purchase
[} Survey [T Prior well tog 136. Caslng helght above surfzce (In) 30.24
23, Well Use 24. Drilling method 25. Well status WATER WELLS ONLY
[ Agricuiture [ Geothermealf 5] Auger- HS El Jetwash ] Active 37, Estimated well yleld
[ Commerciat [1Heet pump | I Auger - SS ] Push/probe F7 Inactive
[JDomestic [JHvAC ] Auger -buckel [ Rotary - air 1 Unsuitable for Ll gom Dleeh L gpa
0 ] S nject B3 Auger-hand  FJ Rotary - mud intended use 38. Well service # of people served
Industial  Llinfection | &= capte tool B Rotary - reverse == 39. Disinfectant amount 40. Type
IR Monitoring / ambiont Montori L1 Mining Core [ Sand point - Yrelthea - ; - Typ
Remed ¥ oriven casing X Sonic 7 Flush [ Locking 7 Bleech
O Public [J Unused [} Excavation EJ Unkncwn ] Well cap oz Figs Floups [ Hypo-
71 Combined - HS suger & eir rotary ] Sanitary seal Cibs 3 gat chlorite
27. Well completion: Caslng and screens 8. Annulus fill and seal 41, Pitless adnpter Installed Yes [ No
F T Borshole] Casi ‘Caci Si W From e - 42, Pump Installed:
i e [ ] cvovme | S N ] M [Tk
= " ubmersible & urbine
0.00 | 485 | 825 | 2" |PvC 0.00 | 1.20 | Mixture - bentonite / cemen || £ gailer or bucket 4 Hand E No pump
4.85 12499 | 625 | 2" [PVCscreen 0.25" |l| 1.20 | 4.50 | Bentonite pellets 43. Depth (o Infake {ft)
4.50 |26.00 | Gravel dd. Apparent quality and odor:
e eerne 4 B Clear : 23 s
Z 2 % E E
o
29. Lihologic log (if more sprce is needed, continue on.separate page) 30, Skelch.map D % Cloudy 9 08 8 o
From | Te | bescription Gnelude any show of water and indicate L Muddy o B m 0 sur
dapth, .| depth, 8. pparent qualty) % [E Turbid
B3 3 6 st
See attached Soil Boring Log COLIFORM TEST
45. Colllorm test type
for GMW-1 by [ fecat ] fecal and total
Smith Management Grou 46, Collform test resulls
g P El0or <10 TNTC Fl Confluent
or ____ #colonies per 100 mi
47. Date
Sempled Day Year
48, Date
i Analyzed Month Day Yeer
.'mh‘:wg_vrl“:}gr i 'dlsh‘\:ulg'::u“bm 3 $e drén ) - DMS o } .
INDIGATE NORTH WATH AN ARROWY. Lafitide..” or
49, Coinments Decimal o
Weli Installed as Soil Gas Monitoring Well GMW-1, oS ° ‘. "

Longitude: o
ettt
Decimal

50, Affirmation: The work doscribed above was dons under my supervision, 2nd Ihis report Is Irue and correc! 16 the besl of my knowisdge.

Liat/Long method .
ElNT Dleps EISUR

Nola:the drifer Is nol r natural g ler quatity or quantily whila.drilling or Ihis wall.
Signature of ‘ / / Date Oct 08 2010  {pate Recelved
certified driller & [t signed Monlh Day Year
Certification Drilling
o renlon 0448-0455-00 compacy Tes Tech, Inc. —r
reviewer

rav 0471112008}




MONITORING WELL

N —TOP OF CASING
451.84

449,32
GROUND LEVEL

26.0"

PN

| [F—BENTONITE CEMENT
1 BACKFILL

L [T™-2" scHepuLE 40
! ch CASING
: TOP OF BENTONITE

448,12

7.37"

3.30

TOP OF FILTER
PACK 444.82

- ';\-TOP OF PERFS,
444,47

21.50"

—2" FIELD SLOTTED
SCHEDULE 40 PVC

20.14"

—#57 WASHED STONE

—~—BOTTOM OF CASING
424.33

BOTTOM OF BORING
BORING DIAMETER: 6 1/4" 423.32

CMW-1
8005-5566

METHOD OF
INSTALLATION

6 1/4" OD HSA
CME 550X

SMITH

MANAGMENT GROUP

LEE'S LANE LANDFILL

CITY OF LOUISVILLE

JEFFERSON COUNTY, KENTUCKY

SCALE: N/A | DATE: SEPTEMBER 15, 2010
DESIGN ¢ 8534 YANKEE STREET PROJECT
WEH ! ,  DAYTON, OHIO 45458-1833 26304
DRAWN oTT T 'Eﬁ_ﬁii OFFICE (937) 435-3200 BO&IANV? 5\10.
: - FAX [937) 291-6549 -
CHKED ! | emc:l:leu(ech-.’!‘-laslech{nc.cum AKGWA NO.
WEH www.leslechinc.com B8005—-5566;




BORE NUMBER: GMW-1 LOCATION: Lees Lane Landfill, Loulsville, KY
DATE: 9/15/2010 WEATHER: Clear 70° F
Smith MBH‘agGIT\Eﬂt GI‘DU}} LOGGED BY: Joe Sandman DRILLED BY: TesTech Inc.
DRILLING W SAMPLING
WETHOD: CME 55, 4.25 "Hollow Stem Augers METHOD: Split Spoon Samplers
ELEVATION: TOTAL DEPTH: 26 Ft Below Grade HOLE DiA: 7.5-inches
[=] -
w | | E
3 De & LITHOLOGY / REMARKS
0
_Earnple 0-2', Recover 2.1"
4 Eray & Brown Silty Mottled Clay, Stiff, Moist, No Odars
2
_|Sample 2-4', Racover 1.9
4 __{Gray & Brown Silty Mottled Clay, Soft, Moist, No Odors
4
_Eample 4-6', Recover 2.0
5 _ |Gray & Brown Siity Mottled Clay, Stiff, Moist, No Odors
6
_|Sample 8-8', Recover 1.8’
7 _Q_ray & Brown Silty Mottled Clay, Medium Stiff, Moist, No Odors
8
Sample 8-10, Recover 0.5
0 _rErnwn Slity Clay and Very Fine Sand, Seft, Moist, No Odors
10
__Sample 10-12', Recover 1.5
" _|Very Fine Slity Sand, Soft, Moist, No Odors
12

13

14

15

16

20

21

22

23

24

25

26

27

28

29

30

__Samplc 12-14', Recover 1.2'
_‘Ene Brown Sand, Loose, Moist, No Odor

_|Sample 14-16", Recover 1.7'
__\Lery Fine Brown Sand, Loose, Moist, No Odors

_{Sample 16-18", Recover 1.65'
_lery Fine Brown Sand, Very Loose, Moist, No Odors

__Sample 18-20', Recover 1.72'
iery Fine Brown Sand, Very Looss, Moist, No Cdors

_’_Sample 20-22', Recover 1.5'
Very Fine Brown Sand,Loose, Moist, No Odors

_{Sample 22-24", Recover 1.68°
_|Very Fine Brown Sand, Loose, Moist, No Odors

_{Sample 24-26", Recover 1.4
_|Fine Brown Sand, Loose, Moist, No Odor

_|{Total Depth Of Boring 26 Feet Below Surface Grade,
_{No Water Was Encountered.
_|Completed Boring As A Soil Gas Monitoring Well Labeled GMW-1.
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UNIFORM KENTUCKY WELL CONSTRUCTION RECORD
Use this form to report installation of monitering or water wells.
Original copy.must be submitted to Division of Water within 30 days of completion.
Sse instructions on reverse of form, Do not write in shaded areas.
Record must be typed or neatly printed or it will be returned to the driller as unacceptable.
One copy to Divislon of Water, one copy to owner, one copy fo driller’s files.

‘o 1. Kenlacky Well ID (AKGWA) Number
-owme U, 8. Environmental Protection Agency, Region 4
aame gency, Reg [8fo]o}s]|-[5]5]6]7]
S, Owner H . 2. Owner
ninress 81 Forsyth SW Mail Code: 9725 wams GMW-2
6. Clty 7. State 8. Zip . Attachments
Atlanta GA 30303 [renoned
If site name and address differ from owner name and address: ; .\?\I,l;ﬁl,aclﬁor: ketch map ®
9. Site ! i i On topographic map, OR [l
e Lee's Lane Landfill Superfund Site Obtainod by GRS oni Fl
— Conditionally Required
. ' 3. Well dlagram (monltoring well) [3]
address Lee's Lane 4, Coliform analysis (if applicable) [
" ) . 5. Slgned variance (if appliceble) [
11. City Louisville 12, State KY 13, Zip 40216 lotienal
6. Other laboratory analysis report []
14. Agency 15, Facllity type ] CERCLA [ Solid Waste ] Drinking Water {31, work Sep 14 2010
Interest FIRGRA B usT start date Month Day Yeor
&
@an h2. Work Sep 16 2010
Number ID Number KYD980557052 nd date Moni Day Year
16, Owner 17. Slie Please report depths in fect below surface,
phone phone not as relative elevations
18.USGS opo map L anesville 22, Physlographic Reglon 33, Total depth (ft) _2600
19, County Jefferson K1 Bluegrass [ Ohlo River Alluvium |34, Depih to bedrock (ff) HLQ
20. Surface 21, Elevation determined by EJ E CoalField I3 W. Coal Field [35. Statlc water level (1) N/ﬂ
. ¢ ElGPs il Map [ Prior report ] Miss. Plateau Jackson Purchase i
elevation (1) 448.80 ] Survey I3 Prior well log 36, Casing helghi above surface ¢n) _90:12 ‘;
23. Well Use 24. Drilling method 25. Well statns WATER WELLS ONLY
[ Agriculture [OGeothermal] i Auger- s F Jetwash [ Active 37. Estimated well ylelg
I Commercial [JHeat pump | & Auger- §S g Push/probe 3 inactive fHopm  Dlgoh I gpd
. T Auger - bucket Rotary - air
[TDomestic . OHvAC =) 7] Unsultable for
Dlimcustrl - [ injestion %] Auger- thd ;o:ary- mud intended use [38. Well service # of people served
Cable tool olery - reverse .
- — . . 3 39. Disinfectant a \ 46. Ty,
I8 Monitoring / ambisnt Morizon L3 Mining £ Core 3 Sand point 26. Wellhead 9. Disinfectant amoun ype
Remed ~ ————— E1 Driven casing EJ Sonle ED Flush [} Locking [ Bleach
[1Public OuUnused | [ Excavation  FA Unknown F&] well cap Eioz Elats Eoups [ Hypo-
£ Combined ~ HS auger & air rotary ] Sanitary seal Cbs I3 gal chlorite
27. Well completfon: Casing and screens 28, Annulus fill and sesl 41, Pitless adapter Instniled Yes [INo
F; T B sln . S From: Ti 42, Pump Installed:
B P e I T v P el mp s
" - N ) Submersible ElJet [ Turbine
0.00 | 451 | 825 | 2" |PVC ! 0.00 | 2.30 |Mixture - bentonite / cemen| | 7 peiler or bucke! [} Hand K3 No pump
451 |2471| 6.25| 2" |PVCscreen 0.25" )f| 2.30 | 4.20 |Bentonite peliets 43. Depth to intake (i)
4.20 |26.00 | Gravel dd. Apparent quality and odor;
— | W FJ Clear g i vé £
= € @ =
- . " - : ——— < [ Cloudy 4
2. Lithologiclog (fmore space fsnocded, contimie on ssparateprge) 1% Bty o % Dy 8 B Eiron
From To Descriptior clude any'show of water and indicata o ’
deplh, &.]|depth, & apparent quality) % [ Tusbid X RIK] Sulfur
B 0 B Esalt
See attached Soil Boring Log COLIFORM TEST
45. Collform test type
for GMW-2 by sz fecal ] fecal and totel
Smith Management Grou| T LR ¢ |46. Coliform test resuiis
g P y Eloor<1.0 TNTC [ Confluent
or # colontes per 100 m}
47. Dale
Sampled Day Year
48. Date
3 A i : JAnalyzed Month Day Yo&r
Show vest location and distnces from parmanent stuclures, seplic drain oMs” o ’ "
Nields, major roads (nclude ndme: ﬂ'nmhﬂ)!ﬂﬂlﬂlﬁ!(lmi. 8
(NDICATE NORTH YATH Al ARROW. T atitiide or
49, Comments Decimal o
Well Installed as Sail Gas Monitoring Weli GMW-2. DMS o ‘ <o
Tongitude o
Dedmal °
Lat/Tong method
50, Aflirmatlon: The work descs ove was dane under my supervision, and this reporl s true and correct to the best of my knovdedge.
Nate: the driter Is ol res :@;};}?r groundwater quZlIIy or quantity fors d while &riling ot 1his well. 1wt Eleps EISUR REP
Slgnature of 7 Date Oct 08 2010  [DateRecelved
certified driller signett Month Day Year
P i N
Certificatlon Driftin
e 0448-0455-00 company T€8 Tech, Inc. o
reviewer

rev 04/11/2008]




MONITORING WELL

26.0°

o
L]

. ™~

o

N

~
©
<}
-
=)
©
~

=}

N

[=]

«

M [~ TOP OF CASING

451.31

448.80
a—GROUND LEVEL

[——BENTONITE CEMENT
BACKFILL

2" SCHEDULE 40

't PVC CASING

TOP OF BENTONITE
446.50

TOP OF FILTER
PACK 444.60

B ToP oF PERFS.

444,29

—2" FIELD SLOTTED
SCHEDULE 40 PVC

-—— #57 WASHED STONE

—BOTTOM OF CASING
424.09

BOTTOM Of BORING

BORING DIAMETER; 6 1/4" 422.80

CMW-2
8005-5567

METHOD OF
INSTALLATION

8 1/4" OD HSA
CME 550X

SMITH MANAGMENT GROUP

CITY OF LOUISVILLE

LEE'S LANE LANDFILL

JEFFERSON COUNTY, KENTUCKY

CTT

SCALE: N/A [DATE: SEPTEMBER 15, 2010
DESIGN B534 YANKEE STREET PROJECT

WEH . DAYION, OHIO 45458-1833 26304
DRAWN

CHKED

WEH

{
T-—'ﬁﬂ——l OFFICE (937} 435-3200 BORING NO.
;EES BCH  rax (937) 291654 GMW-—2
! emall: lestech€lestechinc.com AKGWA_NO.
www.lestachine.com B005-5567




SOIL BORING LOG

BORE NUMBER: GMW-2 LOGATION: Lees Lane Landfill, Louisville, KY
DATE: 9/14/2010 WEATHER: Clear 68° F
Smith Management Group LOGGED BY: Joe Sandman DRILLED BY: TesTech inc.
DRILLING " SAMPLING "
METHOD: CME 55, 4.25 "Hollow Stern Augers METHOD: Split Spoon Samplers
ELEVATION: TOTAL DEPTH: 26 Ft Below Grade HOLE DIA: 7.5-inches
] -
sl E|:
=
41 £ & LITHOLOGY / REMARKS
= a o
3 o
0
|Sample 0-2', Recover 2.1'
4 Gray Silt, Very Stiff, Dry, Roots In Top 0.5', No Odors
2
_‘_Sample 2-4', Racover 1.4’
a _Erown Silty Clay, Stiff, Dry, Ne Odors
4
d§ample 4-6', Recover 1.8’
5 __g;_ray And Brown Slity Clay, Mottled, Stiff, Dry, No Odors
6
__Sample €-8", Recover 1.8'
. _|Gray And Brown Silty Clay, Soft, No odors
_yew Fine Brown Sand, Loose, Molst, No Odors
8
_§ample 8-10', Recover 1.8’
9 Gray Slit, Soft, Molst, No Odors
_yery Fine Sand, Loose, Molst, No Odors
10
;Sample 10-12*, Recover 1.9
1" _ﬂne Brown Sand, Loose, Moist, No Odors
12
_|Sampie 12-14, Recover 0.8’
13 _ﬂne Brown Sand, L.oose, Moist, No Odor
14
__§ample 14-16', Recover 1.7'
15 _f_ine Brown Sand, Loose, Moist, No Odors
16
_§ample 16-18", Recover 1.2
17 _iine Brown Sand, Very Loose, Molst, No Odors
18
__Sarnple 18.-20', Recover 1.5
15 __F_lne Brown Sand, Very Loose, Moist, No Odors
20
__Sample 20-22', Recover 1.1'
21 Fine Brown Sand,Loose, Meist, No Odors
22
_Sample 22-24", Recover 1.2'
2 _| Fine Brown Sand, Loose, Moist, No Odors
24
_ISample 24-26", Recover 1.7
25 _rM_edium Sand, Slightly Moist, Loose, No Odors
T
26
27 _ITotal Depth Of Boring 26 Feet Below Surface Grade.
_{No Water Was Encountered.
28 _iCompleted Borlng As A Soil Gas Monitoring Welt Labeled GMW-2
29 ——
30 ——

Page 1 of 1




UNIFORM KENTUCKY WELL CONSTRUCTION RECORD

Use this form to report installation of monitoring or water wells.

Original copy must be submltted to Division of Water within 30 deys of completion.

See inslructions on reverse of form, Do notwrite In shaded ereas,

Record must be typed or neatly printed or It will be returned to the driller as unaccepfable.
One copy to Divislon of Water, one copy to owner, one copy to dritfer’s files.

1. Kentudky Well ID (AXGWA) Number

clevation (It) 448.50

Tl GPs El Map [l Frior report

Miss. Plateau

4. Owner H . f
U. 8. Environmental Protection Agency, Region 4
name g Y g |8 0|0'5|"|5I5|6|8l
5, Owner H . . Owner
wner 61 Forsyth SW Mail Code: 9725 wamy GMW-3
6. City 7, State 8. Zip 13, Attnchmenis
Atlanta GA 30303 Regulred
5 : 1. Site plan or skelch map =
I slte name and address dlffer from owner name and address: 2. Well location
5. Sile ' 4 ; On topographic map, OR [l
te . Lee's Lane Landfill Superfund Site Obtained by GPS unit Bl
oSt Canditionally Requlred
. ' 3. Well diagram (monitoring well) £
address Lee's Lane 4. Coliform analysis (if applicable) [
- T R 5. Signed varignce (if applicable) ]
Gy ouisville 1.8t 1oy 3ZP 40216  |ontlonal
6. Other laboratory analysis report []
14. Agency 15. Fachlity type 8] CERCLA [ Solid Waste [T Drinking Water 31, Work Sep 15 2010
Tnterest & £ RCRA FIusT start date Month Day Yaar
Ay b2, Work Sep 16 2010
Nuriber ID Number KYD980557052 end date Honth Dey Yeer
16. Owner 17, Site Pleasc report depths in feet below surface,
phone phone not as relative elevations
18.USGS lopo map Lanesville 22, Physlographic Reglon 33, Total depth (16) _26.00
19. County Jefferson 7 Biuegrass [5] Ohlo River Alluvium |34, Depth to bedrock (ff) Nlﬂ
20. Surface 21, Elevatlon defermined by E] E.Coel Field I3 W. Cosl Field 135. Statlc water level {(t) __'i[ﬂ___

[F] Jackson Purchase

{1 Survey [&1 Prior well log 36, Casing height above surface (n) _28.80
23, Wel} Use 24. Driliing method 25, Well status WATER WELLS ONLY
[ Agriculture I Geothermal] B} Auger- HS ] Jet wash B Active 37, Estimated well yleld
[ Commercial [JHeat pump § 1 Auger-S§S [l Push/probe [ Inactive lgpm  Eloph [ opd
) i Auger - bucket E] Rotary - air
[1Domesfic Onvac E1 Auger-hend [ Rotary- mud O iﬁ?::g:g’ﬁ::r 38, Weil service # of people served
industrial Jinjection i}
1 E] Cabletool EJ Rotary - reverse 26, Wellhead 39, Disinfectant amount 40, Type
[® Monitoring / amblent Monitori L3 Mifiing A Core 7 Sand point .
Remed F1 Driven casing [ Sonic Flush [EJ Locking Bleach
CPublic COunused | F1 Excavation £ Unknown 5] Well cap oz Flats Deups K Hypo-
F1 Combined - HS auger & air rotary FJ Sanitary seal Clibs Edgel chiorite

27. Well completion: Casing and screens

8. Annulus fill and seal

41. Pitless adapter installed [ Yes [F] No

Boreholo

Casing

Screen

42. Pump Installed:

See attached Soil Boring Log

for GMW-3 by

Fi T - From To .
depi. & | depth 1. | ciamater | drametor Casing type slot size ||| depth, fijdepth, f. Material £ Submerel Bt K Tuni
P i N ubmerslble el urbine
0.00 1496 |6.25| 2" |PVC [t_0.00 } 0.55 | Mixture - bentonite / cemenlt i gailer or bucket [ Hand [E3 No pump
496 {2501 6.25 | 2" |PVCscreen D.25"j 0.55 | 4.20 | Bentenite pellels 43. Depth to intake (11)
4.20 | 26.00 | Gravel 44, Apparent quality and odor:
T ¥ [ Clear g%g.&
T 2 [ Cloudy g = W EE
29. Lithologlclog (if more space isneeded, continue on separate page} 30. Sketch map —> o 9
e T - U o0 Vo Lo 3 di =
From To Description (include any show-of water and indicate . lé._" H Muddy © )
dapth,.tt. | depth, k. " apparent quality) < Turbid
=
COLIFORM TEST

45, Coliform test fype

g R fecal  EJfecal and total
f 16}: BB'E2'40.72800" W I 2
Smith Managemem Group 20 45090 46, Coliform test resuits
g Eoo <0 FITNTC EJ Confluent
or _____ #colonies per 100 ml
47, Date
Sampled Day Year
_{48. Date
; S A - |Anatyzed Month Day Yeer
Show well loction and tistances frem pemianent suctures, sepdc drzin . DMS o ’ M
2ids, majr gnclude name o GUunber] g
INDICATE HORTHWITH AN ARROH. Litllide o )
49. Commenls Decimal o
Well installed as Soil Gas Monitoring Well GMW-3, bMs o i "
Longitude. o
T Dsddmal o
50. Alfirmaation: The work descijhgd above was done under my supervision, and this reporl Is true and correct 1o the best of my knowtedge. L.“ULD_HE method SUR REP
Nole: Iha drliler Is not resperEp! /b‘mal groundwater quality or quantity encountered while driting or compialing this well, Bl inT ElcPs A3
L),
[signature of . Date Oct 08 2010  JDate Recelved
certified driller / { signed tonth Day Yeer
Certlfication Drilling
number 0448-0455-00 company 1S Tech, Inc. fratints of

Teviewer

rev 04/11/2008




MONITORING WELL GMW-3
8005-5568

TOP OF CASING
450.90

448,50
GROUND LEVEL

26.0"

BENTONITE CEMENT :

BACKFILL
2" SCHEDULE 40 b

PVC CASING

TOP OF BENTONITE
447.95

0.55"

7.36"

3.65'

1 ToP OF FILTER
444,30

[—TOP OF PERFS.
443,54

21.80"

-——2" FIELD SLOTTED
SCHEDULE 40 PVC

20.15’

: :—#57 WASHED STONE
METHOD OF
INSTALLATION

6 1/4" 0D HSA
CME 550X

SMITH MANAGMENT GROUP

LEE'S LANE LANDFILL

BOTTOM OF CASING

—423.39 CITY OF LOUISVILLE JEFFERSON CQUNTY, KENTUCKY
) SCALE: N/A | DATE: SEPTEMBER 15, 2010
DESIGN e 8534 YANKEE STREET P;é)jlgET
DAYTON. OHIO 454568-1833
BOTTOM OF BORING DRAWN OFFICE (937) 435-3200 BORING NO.

{

. |
BORING DIAMETER: & 1/4" 422,50 . CIT EIES EE(?.}H FAX (937) 291-6549 GMW—~3
CHKED ' : emat; testechtestechine.com AKGWA NO.
WEH www.testechine.com 8005—5568




SOIL BORING LOG

i ' "= BORE NUMBER: GMW-3 LOCATION: Less Lane Landfill, Louisville, KY
SMG DATE: 9/15/2010 WEATHER: Clear 68° F
Smith Managament Group LOGGED BY: Joe Sandman DRILLED BY: TesTech inc.
DRILLING N SAMPLING "
METHOD: CME 55, 4.25 "Hollow Stem Augers METHOD: Split Spoon Samplers
ELEVATION: TOTAL DEPTH: 26 Ft Below Grade HOLE DIA: 7.5-inches
(=] -
w | B | E
2 é—* & LITHOLOGY / REMARKS
2|z |°
@
0
Sample 0-2', Recover 2.0
o
1 _ {Gray Silty Clay, Very Stiff, Dry, No Odors
2
__Sarnple 2-4', Recover 1.6'
3 _ |Brown And Gray Siity Clay, Very Stiff, Dry, No Odors
4
__Sample 4-6', Recaver 1.71'
5 Gray Silty Clay, Very Stiff, Dry, No Odors
_{Gray And Brown Mottled Slity Clay, Very Stiff, Dry
6
__Sample 6-8', Recover 0.0'
7 ——
3
__Sample 8-10", Recover 0,98'
s Very Flne Silty Brown Sand, L.oose, molst, No Odors
10
__Samp|a 10-12', Recover 1.89'
" _|Very Flne Brown Silty Sand, Loose, Moist, No Odors
12
__§ample 12-14', Recover 0.0
13 ——
-
14
__Sample 14-18', Recover 1.86"
15 _lery Fine Brown Silty Sand, Loose, Moist, No Odors
16
__Samp|e 16-18", Recover 1.2°
47 _x_ery Fine Brown Silty Sand, Very Loose, Moist, No Odors
18
_{Sample 18-20', Recover 0.0°
19 ——
20
_{Sample 20-22', Recover 1,18’
o1 Fine Brown Sand,Loose, Molst, No Odors
22
_Sample 22-24', Recover 1.21"
23 __F_ine Brown Sand, Loose, Moist, No Odors
24
_{Sample 24-26", Recover 1.2'
25 _|Fine Brown Sand, Moist, Loose, No Odors
26
27 _|Total Depth Of Boring 26 Feet Below Surface Grade.
_INo Water Was Encountered.
28 _|Completed Boring As A Soil Gas Monitoring Well Labeled GMW-3
29 ——
30 ——

Page 1 of 1
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LEE 001

WELL MW-0l CONSTRUCTION INFORMATION

00125

Driller:
Date of Completion:
Drilling Method:

=Elevation (top of pipe):

sElevation ("and surface):

#Elevation (water table):

Borehole Diameter:
Thickness of Overburden:
Depth Drilled in Rock:
Total Depth of Hole:

Type:
Diameter:
Length:

Type of Joint:
Screen Slot:
Screen Length:
Screen Setting:

Type:
Size:
Depth:

Type:
Method:
Depih:

Method:
Rate of Flow:
Length of Time:

LEES LANE LANDFILL SITE

JEFFERSON COUNTY, KENTUCKY

Hardin/Huber Associates
November 3, 1984
Oversized augers

WATER LEVEL INFORMATION
452.0%
449,30
399.93' on 2/8/85
BOREHOLE DATA

8u
33

3
CASING

Stainless steel, schedule 5
“ll

4573

Threaded/f{ush

0.010

10

43' . 53

GRAVEL/SAND PACK

Washed sand/cave-in

Coarse sand
21'- 53>

SEAL GROUT
NA®» Cement - bentonite grout
NA®* Tremie pipe
NA®* o< 21"

DEVELOPMENT
Bailer
NA"
1 hour
COMMENTS

*All elevations are recorded adjusted mean sea level {AMSL),

*sNA . not applicable

D-1]



LEE 001

r—_—“‘\l

001253

LOCKING CAP

/0' PROTECTIVE CASING

COnCRaTE PAD

QROUND SURPACE

CUNENT/BENTONITE SLURRY

8° BORENOLE
31
4° STAINLESS OTEEL CASING
: SAND PACK/CAVE-IN

‘:. .:'

—_— : * STAINLESS STEEL SCREEM

e 0.010° SLOT 8IZ8 (10 FOOT)
i) | == J

e e T )

WELL CONSTRUCTION MW-01
LEES LANE LANDFILL SITE

JEFFERSON COUNTY, KENTUCKY ! “"‘NE@
ai LT ecmaron
oAh&ounchmm



LEE 001

WELL MW -02 CONSTRUCTION INFORMATION

001259

Driller:
Date of Completion:
Drilling Method:

#Elevation (top of pipe):
#Elevation (land surface):
#+Elevation (water table):

Borehole Diameter:
Thickness of Overburden:
Depth Drilled in Rock:
Total Depth of Hole:

Type:
Diameter:
Length:

Type of Joint:
Screen Slot:
Screen Length:
Screen Setting:

Type:
Size:
Depth;

Type:
Method;
Depth:

Method:
Rate of Flow:
Length of Time:

LEES LANE LANDFILL SITE

JEFFERSON COUNTY, KENTUCKY

Hardin/Huber Associates
November 8, 1984
Regular augers/mud rotary

WATER LEVEL INFORMATION

452.37
449.68"
400.99' on 2/8/85

BOREHOLE DATA

8--
113

118
CASING

Stainless steel, schedule 5
“"

96’

Threaded/flush

0.010

51

93.5' - 98.5'

GRAVEL/SAND PACK

Washed sand/cave-in
Coarse sand

89'. 98.%
SEAL GROUT
Bentonite seal Cement - bentonite
Dropped Tremie pipe
85 - 3% 0. 85
DEVELOPMENT

Submersible pump
9 gallons per minute
2 hours

COMMENTS

*All elevations are recorded adjusted mean sea level (AMSL).

C-3



LEE 001

001269

LOCKING CaP

/o' PROTECTIVE CABING

CONCRETE PAD

QROUND BURPACE

CEMENT/BENTONITE SLURRY

8° BORENOLE

4° STAINLESS B8TEEL CaAsINQ

BENTONITE BSEAL

BAND PACK/CAVE-iN

4° STAINLESE BSTEEL ScCrEEN
0.010° SLOT 8I2E (8 FPOOT)

WELL CONSTRUCTION MW-02
LEES LANMES LANDFILL SITE

; — £59
JESFER u SEE R
SON COUNTY, KENTUCKY jN!zji‘%'o

D-4

c A Hallburton Compeny



S-0

Depth (f1)
0-1.5

5-6.5

10-11.5

15-16.5

20-21.5

25-26.5

30-31.5

Blow Count

_ e

oe o &

Boring No.: MW-02
Lees Lane Landfill
Project No.: TDD F4§-8403-17
Date: October 31, 1984
Field Geologist: G. Schank

Subcontractor: Hardin/Huber Associates

782100

Lithologic Description

Grain Size Socting HZO Content

coarse poor dry

clay good dry

silt fair damp to
moist

fine good moist

fine fair to good damp

fine fair damp

fine 1o coarse paor moist to
wet

Gravel, silty, clayey, brown, poorly
sorted

Clay, trace silt, brown, iron stains,
black organic spots, medium dense

Silt, sandy, trace clay, brown

Sand, fine, well sorted, brown, moist,
silica, micaceous

Same as above - drier

Sand, line, silty, brown, black
stringers, damp, micaceous

Sand, fine to coarse, brown, trace
silt, micaceous

100 331




9+

Boiing No.: MW-02
| ers Lane Landfill

Page Two
Depth (ft) Blow Count
35.35.5 4
8
12
u0.41.5 6
10
14
45.46.5 5
12
17
50-51.5 3
8]
26
55-56.5 3
7
8
60-61.5 14
i
22
65-66.5 12
16
24
70-71.5 12
14

Grain Size

medium to

coarse

coarse

medium

coarse

€oarse

coarse

fine to coarse

fine to coarse

Sorting

fair

good

poor

H20 Content

moist to
wet
moist
dry

wet

wel

wet

wet

c¢9¢I00

Lithologic Description
Sand, medium to coarse, brown with
some orange, 2 clay lens, black
stringers, trace gravel
Sand and gravel, poorly sorted,
orange and brown, iron stains, clay
lens, moist
Sand, medium light brown, dry,
silica, beach type sand

Sand, gravel and cobbles, poorly
sorted, some black spots, wet, WATER

Same as above

Same as above

Sand, fine to coarse, brown, poorly
sorted, wet

Same as above - trace gravel

100 331




¢-Q

Boring No.: MW -02
I e Lane Landfill

Page (wee
Depth (11) Blow Count
75-76.5 3
10
12
80-%1.5 10
] ]
12
85-36.5 3
6
10
90-91.5 22
26
28
95-96.5 35
4y
58
100-101.5 1%
21
22
103-104.5 32
24
26
108-109.5 19
25
26
14321145 100/1.5

Grain Size

coarse

coarse

medium to

coarse

coarse

coarse

coarse

coarse

coarse

shale

Cored bedrock to 118 feet. Black shale, friable

Monitor Well set at 98.5 leet
Ground [levation: 449.48 feet (insi)
MW-0l installed at same location.

poor

fair

poor

poor

poor

poor

poor

00

i
9
(op]
L5
H20 Content Lithologic Description
wet Sand and gravel, gray, poorly sorted
river gravel|
wet Same as above
wet Sand, medium, trace coarse and line,
Rray
wet Sand and gravel, poorly sorted, gray
and brown, 3" stiff silt lens
wet Sand, gravel and cobbles, some large
gravel
wel Same as above
wet Same as above
wet Sand and gravel, mostly sand, gray

and brown

Shale, black, fractured
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LEE 001

WELL MW-03 CONSTRUCTION INFORMATION

001264

Driller:
Date of Completion:
Drilling Method:

#Elevation (top of pipe):

#Flevation (land surface):

#Elevation (water table):

Borehoie Diameter:
Thickness of Overburden:
Depth Drilled in Rock:
Total Depth of Hole:

Type:
Diameter:
Length:

Type of Joint:
Screen Slot:
Screen Length:
Screen Setting:

Type:
Size:
Depth:

Type:
Method:
Depth:

Method:
Rate of Flow:
Length of Time:

LEES LANE LANDFILL SITE

JEFFERSON COUNTY, KENTUCKY

Hardin/Huber Associates
November 15, 1984
Regular augers/mud rotary

WATER LEVEL INFORMATION

453.70
451.61"
3199.31'on 2/8/85

BOREHOLE DATA

g
116
3
119

CASING

Stainless steel, schedule 5
“"

73.10°

Threaded/flush

0.010

35

71' - 106

GRAVEL/SAND PACK

Washed sand/cave-in

Coarse sand
65 - 106
SEAL GROUT
Bentonite seal Cement - bentonite
Dropped * Tremie pipe
63 - 65 0 -63
DEVELOPMENT

Submersible pump
9 gallons per minute
2 hours

COMMENTS

*All elevations are recorded adjusted mean sea level (AMSL).

0-8



LEE 001

001265

LOCKiNG CaP

/0' PROTECTIVE CABING
=%

CONCRETE PAD

AnouNp BSURPACE

CENENT/GENTONITE SLuURmY

8° sonEMOLE

4° STAINLESS STERL cCa®iNg

SENTONITE SEAL

SAND PACK/CAVE-Im

.
- .
......

4° STAINLESS STEIEL SCREEN

0.010° SLOT sizE

b

WELL GCONSTPUCTION MW-02
LEES LAME LANDEILL QITE

JEFFENSCN COUNTY , KEWTUGKY "y F\E&Ja
3 CoRPORATION

DY

ﬁ A Malily immn (CAmnany



Depth ’1&
Gt A

3.0-6.%
e
Ler
L 10.0-5).5
2]
15.0-16.5
20.0-21.5
25.0-26.5

30.0-31.5

35.0-3€.5

Blow Count

WMo N TAW ANTD OO 0w

NN W

Grain Size

silt

silt

fine

fine

fine

fine to coarse

fine to coarse

fine to coarse

Boring No.: MW-03
Lees Lane Landfill
Project No.: TDD F4-8803-17
Date: November 12, 13, 18, 15, 1938
Driller: Jeff Corron
Field Geologist: K. Perry
Subcontractor: Hardin/Huber Associates

Sorting

fair

fair

fair

fair

fair

poor

very poor

very poor

382100

H20 Content Lithologic Description

dry Topsoil, silty, medium, brown and
black organic spots

dry Silt, clayey, light and dark brown,
black organic spots

damp Sand and clay, silty, sand is [ine,
brown, some bjlack organic spots

damp to Sand, fine, silty, brown

moist

damp Same as above

damp Sand and gravel, sand is fine, gravel
is medium

mojst Same as above

damp Same as above
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I.=d

Boring MW-03
Lees Looe Landfill
Page Two

Depih (11)
40.5-%1.5

45.0-46.5

50.0-51,5

‘e

55.

=

L56.5

60.0-£1.5

£5.0-06.5

70.0-T1.5

75.0-76.5

Blow Count

I
27
32

22
3%
43

12
30
4l

14
17
13

6
7
14

30
42
48

24
26
40

20
28
38

Grain Size

fine to coarse

fine to coarse

medium to coarse

fine to medium

medium to coarse

medium to coarse

medium to coarse

medium to coarse

:

very poor

very poor

poor

well

very poor

very poor

very poor

very poor

2.9¢100

H20 Content Lithologic Description

damp Sand and gravel, sand is fine, grave)
is larger

damp Same as above

(dryer)

dry to Sand, medium, some gravel, light

damp brown to orange brown, dark
laminations

dry to damp Sand, fine to medium, wel| sorted,
brown

wet Sand, medium, silty, clayey, some
gravel, shale fragments, wet, WATER

wet Same as above

wet Same as above, grave| and shale
fragments

wet Same as above
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Boring No.: MW-03
Lees Lane Landfill

892100

Page Three
‘Depth (f1) Blow Count Grain Size Sorting H20 Content Lithologic Description
78.0-79.5 20 medium to coarse poor wet Sand, medium, gravelly, dark brown,
;z poorly sorted, wet
83.0-34.5 24 coarse poor wet Same as above
2
8%.0-%9.5 25 coarse poor wet Same as above, coarser
w
9N.C-94.7 z? coarse very poor wet Same as above, coarser
98.0-29.5 30 coarse very poor wet Same as above
3
103.0-106.5 36 coarse very poor wet Same as above, less coarse
it
J08.5. 109.5 I fine to medium fair wet Sand, Iine to medium, silty, some
|5 gravel, dark brown

Ie
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Bor.ng No.: MW-03
Lees Lane Landlill

Page Four
Depth ({t) Blow Count Grain Size
113 52
69
55
116 refusal bedrock

Cored bedrock to 119 feet, Black shale, friable.
Monitor well set at 106 feet
Gromnd elevation: 451.61 feet (msl)

fF1 @

Sorting H70 Content

Lithologic Description

€3c1C0

—NO RECOVERY-—

Gravel in tip of sampler

Black shale

100 331




LEE 001

001270

Driller:

Date of Completion:
Drilling Method:

*Elevation (top of pipe):
»Elevation (land surface):
»Elevation (water table):

WELL MW-04 CONSTRUCTION INFORMATION
LEES LANE LANDFILL SITE
JEFFERSON COUNTY, KENTUCKY

Hardin/Huber Associates
December 4, 1984
Regular augers/mud rotary

WATER LEVEL INFORMATION

448.58
445.48
395.63' on 2/8/85

BOREHOLE DATA

Monitor Well Surface Casing

Borehole Diameter: & 12"
Thickness of Overburden: 9l 40
Depth Drilled in Rock: 0 0
Total Depth of Hole: gl 40
CASING

Monitor Well Surface Casing
Type: Stainless steel, schedule 5 Black steel
Diameter: g 10"
Length: 87.60' 40
Type of Joint: Threaded/flush W elded
Screen Slot: 0.010
Screen Length: 5
Screen Setting: 84.5' - 89.5'

Type:
Size:
Depth:

Type:
Method:
Depth:

Method:
Rate of Flow:
Length of Time:

GRAVEL/SAND PACK

Washed sand
Coarse sand
30' - 89.5'
SEAL GROUT
Bentonite seal Cement - bentonite
Dropped Tremie pipe
78 - 80 0'-78
DEVELOPMENT

Submersible pump
| gallon per minute
3 hours

COMMENTS

*All elevations are recorded zdjusted mean sea level (AMSL).

D-14



LEE 0O1

001271

78’
-
80’

® .l.‘l.'.:.ll '.
o1 A
S§MALE BEDROCK

WELL CONSTRUCTION MW-04
LEES LANE LANDFILL SITE

JEFFERSON COUNTY , KENTUGKY
D-15

/mcnu car
[ -

r—__—_\—!

1 PROTECTIVE cCasing

CEMENT PAD
QROUND suRPacE

12° BOREWOLE

10° BLACK sTEEL
SURFACE casina

CEMENT-SENTONITE SLURRY

8 BOREMOLE

4° STAINLESS sTEEL CASING

BENTONITE BSEAL

BAND PACK/CAVE-IN

4° STAINLESS STREL SCREEN
0.010° 8LOT si12E

——AI—J

)
b
(e

oL
§
g
;5
%



LEE 001

001272

Depth

(£1)

0.0-13.0

13.0-30.0

30.0-53.0
53.0.91.0

Boring No.: MW -04
Lees Lane Land{fill

Project No.: TDD F4-8403-17
Date: December I, 2, 3, 4, 1984
Field Geologist: John Anderson

Subcontractor: Hardin/Huber Associates

Lithologic Description*

Brick  fragments, concrete, wood  blocks,
construction type rubble,

Clay, fine grain sand, greenish-gray, very wet,
runny.

Sand, gravel, silt, drilling easy to this point.

Gravel, sand, some very large gravel, drilling
difficult. Bedrock at 9! feet.

' Samples taken from drill cuttings
Monitor well set at 89.5 feet
Ground Elevation: 445.48 feet (msl)



LEE 001

WELL MW-05 CONSTRUCTION INFORMATION

001273

Driller:
Date of Completion:
Drilling Method:

#Elevation (top of pipe):

#Elevation (land surface):

#*Elevation (water table):

Borehole Diameter:
Thickness of Overburden:
Depth Drilled in Rock:
Total Depth of Hole:

Type:
Diameter:
Length:

Type of Joint:
Screen Slot:
Screen Length:
Screen Setting:

Type:
Size:
Depth:

Type:
Method:
Depth:

Method:
Rate of Flow:
Length of Time:

LEES LANE LANDFILL SITE

JEFFERSON COUNTY, KENTUCKY

Hardin/Huber Associates
November 29, 1984
Regular augers/mud rotary

WATER LEVEL INFORMATION

429.78'
426.89
395.55' on 2/8/85

BOREHOLE DATA

8"
9y
5!
99

CASING

Stainless steel, schedule 5
Q!l

S54.4'

Threaded/flush

0.010

35

51.5' - .86.5'

GRAVEL/SAND PACK

Washed sand

Coarse sand
46e' - 86,5
SEAL GROUT
Bentonite seal Cement - bentonjte
Dropped Tremie pipe
4y - 46 0 - 44
DEVELOPMENT

Submersible pump
9 gallons per minute
2 hours

COMMENTS

*A|l elevations are recorded adjusted mean sea level (AMSL).

D-17



LEE 001

001274

LOCKING CAP

/o' PROTECTIVE CASING

C - CONCRETE PAD

QROUND BSURPacCHE

CEMENT/QENTOMNITE SLURAY

0" pomENOLE

BENTOMITE SRAL
44’
rh

4° STAINLESS STEEL CAOING

SAND PACK/CAVR-IN

806.87

I

SIS 4" STAINLESS STEEL SCREEN
"-..o."-..n.:u'. 0.010° SLOTY 8128
.‘. L o L

00’ SHALE BEDROCK

WELL CONSTRUCTION MW-05
LESS LANE LANRDFILL SITE

JEFFERSON COUNTY., KENTUCKY HRILE
U CORFORATICR
3 4 Hasiburon Company




Depth (11)
0.0 1.5

5.0-£.5

10.0-11,5

<
)
.o

o

15.0-16.5
20,0-21.5
25.0-26.5
30.0.31.5

35.0-36.5

Blow Count

NN - L NN w NN A W w e

oW

Grain Size

clay

clay

clay

clay

clay

clay

clay

clay

Boring No.: MW-05
Lees Lane Landfill
Project No.: TDD F4-8403-17
Date: October 31, 1984
Field Geologist: J. Anderson
Subcontractor: Hardin/Huber Associates

Sorting

good

good

good

good

good

good

good

o
(! It S
iy =
| o e s T
yli ' I. I :?
A-‘h}-’_}. i
g %F’ i,
H20 Content Lithologic Description
damp Clay, silty, sandy, brown, organic
material, damp
damp Same as above
damp Same as above, no organics
damp to Same as above
moist
wet Same as above, moist to wet
wet Same as above
wet Clay, silty, sandy, greenish grey, wet
wet Same as above
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Boring MW -05
Lees Lane Landfill
Page Two

Depth (i1)
40.5-41.5

45.0-46.5

50.0-51.%

550.54.5
o
o
D

60.0-61.>

63.0-6/.5

68.0-69,5

73.0-74.5

Blow Count

A

Grain Size Sorting H20 Content
clay good wet
fine to coarse fair wet
fine to coarse poor wet
fine to coarse fair wet
fine to coarse poor wet

~=--NORECOVERY - - -~

fine good wet

fine to coarse poor wet

LGI0O0

C3

Lithologic Description

Clay, silty, sandy, greenish gray, wet

Sand, line to coarse, silty, clayey,
poorly sorted, brown, wet

Sand, silty, gravel, poorly sorted,
greenish gray, wet

Sand and gravel, poorly sorted,
brownish gray, wet

Same as above

Same as above

Same as above, grayish green and
brown

100 331




100 331

o
<
Boring MW-05 —
Lees Lane Landfill o
Page Three ~J
-
Depth (ft) Blow Count Grain Size Sorting H20 Content Lithologic Description
78,0-79.5 32 fine 1o coarse poor wet Sand and gravel, poorly sorted,
33 grayish green and brown, wet
I8
83.0-84.5 24 fine to coarse poor wel Same as above
12
17
38,0-39.5 12 coarse fair wet Same as above, grayish brown
8
3
93.0-94.5 50 coarse poor wet Same as above, shale {ragments,
o 1004 greenish gray
s Refusal

Cor 24 hadrock to 99 feet. Black shale, [riable,
Monitor Well set at 86.5 {eet
Greund Elevation: 426.39 feet (msl)
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UNIFORM KENTUCKY WELL MAINTENANCE AND PLUGGING RECORD
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UNIFORM KENTUCKY WELL MAINTENANCE AND PLUGGING RECORD
Liss thig foom 1o rapost phegeing and maintenancy of wells, Do not wiils i shaded srass.
Qriginat copy mugt be submiiad to Thvigion of Walsr within 39 dave of completan,
Revard wust be typed or nestly peinted or ¥ will Ge returmad 10 the deiller as unscceptabla.
Drigieal to Division of Waler, copy i awanr, copy to deillar’s Blus.

3. Ovmer

asme .S, Environmental Protection Agency, Region 4

i, Rentucky Will 13 (ARCOVA) Raisber

Eﬁi{}}{ll‘!i tBlQ!?lQ'
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00
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i . Site pian or skaich mep
i site name and sddvess differ from owner naene and address: 2. Wel iosadion
i ¥, 4 ! 2 Oﬂ
s Lee's Lane Landfill Superfund Site QQM”"’“?’; mﬁm‘;‘m %
tConditionally Reguiesd
18, Stie % : 3 o ; 3, Well diageam moniioring well; (&l
i, 1688 Lane [ Riverside Gardens Community X Colbns s <} 8
e " = o &, Sigrmd variance {If applicabie
WO | auisville 8w gy B2 40218 lgagﬁg { } ;}
. Oihvisr iaborslory Snaivsis rapost
14 Agesey 15 Faciliey vpe B8 CERCLA I Sobd Waste [ Odnking Water |33 Werk Sep 07 2010
) . staet dade Rt Dy e
fmberest o & 3 RORA KjusT « ;
an  “1e333 \ 24, Wark Sep 08 2010
it 11 Nurmber KYDE80557062 kst st Mats Ty o
I8 Ghwaer 17, Hite 25, Wl states
photie phene 1 acive £ Lust/ destroyed
8. LSES sops mip L olsisville Waest 12, Phystegraphi Reglon % gm o ugﬂ;mde: fe
tb: Eamcey Jafferson bl suegrass BB Onio River Alluviom [3e- @ oy
’ ‘A ) £ € ContField I W, Coat Flatd £ Bewon Plugged
ff!:\’::ﬁ:f:i:ﬁ 450.00 zéﬂ;?"%‘?’{;g"”‘é"gﬁ;ﬁ — £3 tdiss Blatess 1 Jsckson Purchase L] Deopen {1 Excavatad
veot o well fog I Heplacensent
37 Well Use 28, Prediting method 2, Welt ipeeifhations £ Repiscs soreen
7} Agriculiurs ] Gootharmat | B Auger-#8 {1 Seltwash ;*‘:; . 8750 g gﬁm e
) ’ , ’ £ ruger- 83 1 Pushiprobe d aasan for raplacemard:
J Gommercia [ Hestoump | £ auger - bucket [ Rotary e ggfxﬁe;m 400 151 Qepuir
(] Somestic 0 HvAC T3 Auger - hard I Retary - mud 1Y Repeair concrals pad
_ o Bl Cabis ool 3 Rotary - reverss  fCasing R £1 Repair stost peotective casing
{3 trsdusstyion {71 wuction Il Core I Sand poiet msterind o Rapaic casing
B Monitoting 7 st e [ Mlising U Orvencasing [ Sonkc g‘?*@‘?#.“é?‘.‘??}‘?’. i’mw - iy g
Refud {3 Excavation £ Usknawn ) [} inslak packer
Y Covnbi e v sotary ’ )
73 Putitic {7 uUnused £1 Combined - M8 muger & sir sotary ,5? 5 5? 5 P Y R r——
1 Sorpen blocket by
33 Plagging sciivity £l swfimant £3 bisdogisal scsity

3 evinoesf dupostiion
173 Wt Blted with sselimant
[l Comogion [ Other
Mow deaned?
£} stochonicef rormnat T3 Chontivsl raskrons
o teaning et

£ Peamgnnr bridos nstatd vuer vois, Sorahule st with gravitisand bottom 3 §WL ang {Hatitade

49, Camments

Fon monens evicvE ey

Cut off 47 stainless steel wall casing below grade. Used tremis o piace grout from boltom

ai'éi‘."- -

tongiiuds

xanednige. Nate: the ailer is nglras;

Signatare of 7 4 Daie Qct az 2010
certified dritler 7 M sgned Mo Doy o
Certificatin Preitie

Bomber " D44B-0455-00 cumpans ToSTech, Ing,

lﬂ'ﬁﬁ Recel

Ilw}k&ﬁ L2

rav G410}




Appendix B

Geologic Cross-Section and Location Map
Reference: 1986.04.00 NUS RIFS x Sections

Conceptual Site Model | 089257 (3)
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Appendix C

Historical Groundwater Flow Patterns
Reference: 1986.04.00 NUS RIFS and Contours
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Well # 11/27/8%

LL-7 396.82
LL-9 393.37
LL-11 396.03
MW-01
MW-02
MWw-03
MW-04
MW-05

Ohio River

12/8-3/88
397 .47
394,15
395.17
400,57
401 .04
396.54
396.79
395.90

GROUNDWATER ELEVATIONS
LEES LANE LANDFILL SITE

TABLE &3

JEFFERSON COUNTY, KENTUCKY

1/8-9/85

400.33
400.64
398.75
400.31
400.35

2/3/85
402.47
395.15
%01.62
399.93
400.99
397.31
396.63
395.55

397.7

Note: All readings are in feet and referenced to mean sea level (msl)
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400.80
407,90
401.83
402.02
400.02
401.02
401.28

402.55

411.3

3/13/85

398.98
394.66
404.19
402.81
403.13
399.34
395.64
395.10
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Appendix D

Historical Groundwater Data
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Ground Water Data from 1988 to 1989

Reference: 1993.03.11 EPA Reviewed of Response Actions
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INORGANICS

ALUMINUM o/a o 940
ARSENIC (0.018] 3 - . e
| Barium (1,000°%5 180 2 31 42
| capmium 5 s ’ N .
I caLcrum n/a 110,000 110,000 95,000
CHROMIUM (50yPHS 2 13
COBALT o/a - .
COPPER [1,000]
IRON (1,000)#AH
LEAD 15
MAGNESIUM n/a
MANGANESE (50)PHS
NICKEL 100
POTASSIUM w/a 1,900 1,900 9,800
SODIUM wa 27,000 24,000 27,000 21,000
VANADIUM n/a 38 i
ZINC [5,000] 1603 b - :
ORGANICS
| AMINOHEXANOIC ACID wa 10JN - -
BENZOTHIAZOLE wa - “ 2N
BUTYL BENZYL = 1 =
PHTHALATE
UNIDENTIFIED 601 . 20IN
COMPOUNDS

Notes:

ARAR = Applicable or Relevant and Appropriate Requirements
ARAR = Drinking Water Standards Maximum Contaminant Level (MCL), November, 1991, except for values in [ ] or ( ).

[ | = ARAR is the Clean Water Act Ambient Water Quality Criteria (AWQC), October 1991,

( ) = ARAR is the Kentucky Administrative Regulations (KAR), January, 1992
DWS = KAR Domestic Water Supply Source Criteria
WAH = KAR Warm water Aquatic Habitat Criteria

All values in ygh

n/a = ARAR not available

Shaded values exceeded the ARAR

_J = Estimated value

Al

N = Presumptive evidence of presence of material
-- = Not detected
* = MCL Action Level



AMINANTS DETECTED IN GROUNDWATER MONITORING WELL MW-B ]
LEES LANE LOUISVILLE, KY_ : J
IST 2ND IRD sTH
| July 88 Oct. 88 March 89 June 89
c INORGANICS
ALUMINUM wa 2,400 3 300
BARIUM (1,000P#5 56 - 21 17
CALCIUM ) wa 110,000 110,000 110,000 100,000
CHROMIUM (50yPHS 23 o A 3
COBALT w/a 12 & !
COPPER 13 >
IRON 5003 920 300
LEAD 2 5
lr MAGNESIUM 36,000
MANGANESE 20
POTASSIUM n/a = - _
SODIUM n/a 23,000 25,000 18,000
|| VANADIUM wa 6 - ¥ ”
ZINC (5,000] 100J o - %
e
I ORGANICS 1‘
o “ UNIDENTIFIED L wa L o0l > A & ‘J
| coMPOUNDS | | |

Notes

ARAR = Applicable or Relevant and Appropriate Requirements

ARAR = Drinking Water Standards Maximum Contaminant Level (MCL), November, 1991, except for values in [ Jor ( ).
[ ] = ARAR is the Clean Water Act Ambient Water Quality Cntena (AWQC), October 1991.

( ) = ARAR is the Kentucky Administrative Regulations ( KAR), January, 1992

DWS = KAR Domestic Water Supply Source Criteria

WAH = KAR Warm water Aquatic Habitat Criteria

All values in ug/l N = Presumptive evidence of presence of matenal
n/a = ARAR not gvailable -- = Not detected
Shaded values excesded the ARAR * = MCL Action Level

J = Estimated value

A-2



TABLE A3 CONTAMINANTS DETECTED I[N ZEIGLER WELL PW-01
LEES LANE LANDFILL, LOUISVILLE, KY

ARAR IST IND . 3RD 4TH
July 88 Oct. 88 March 89 June 89
INORGANICS

ALUMINUM w/a NA - - -
BARIUM I (1,000P%5 NA " L 15
CALCIUM I n/a NA 89,000 91,000 93,000
COPPER (1,000] NA 130 - -
MAGNESIUM l wa NA 29,000 30,000 32,000
MANGANESE (5005 NA 1 11 20
NICKEL 100 NA 253 & -
POTASSIUM n/a I NA - 2,100 -
SODIUM I wa NA 22,000 25,000 28,000
ZINC 5,000] NA 1,600 2,300 2,300
ORGANICS

2,4-DIMETHYLPHENOL [400] NA - & 1
ETHYLBENZENE 700 NA 2 - -
FLUORANTHENE (42PW5 NA - - 0.3
2-METHYLNAPTHALENE n/a NA - o 0.6
PHENANTHRENE n/a NA - H 0.7

Notes:

ARAR = Applicabie or Relevant and Appropriate Requirements
ARAR = Drinking Water Standards Maximum Contaminant Level (MCL), November, 1991, except for values in [ ] or ( ).
[ 1= ARAR is the Clean Water Act Ambient Water Quality Criteria (AWQC), October 1991.
( ) = ARAR is the Kentucky Administrative Regulations (KAR), January, 1992
DWS = KAR Domestic Water Supply Source Criteria

All values in ag/

n/a = ARAR not available
* = MCL Action Level

A3

NA = Not Analyzed
- = Not detected
J = Estimated value




TABLE A4 CONTAMINANTS DETECTED IN GROUNDWATER MONITORING WELL MW-02
LEES LANE LANDFILL, LOUISVILLE, KY
IRD 4TH
June 89
F INORGANICS
ALUMINUM n/a 63 - 110
BARIUM (1,0000%5 % : 83 87 88
CALCIUM nA 59,000 58,000 61,000 65,000
CHROMIUM (50yPWS - 26 -
COPPER (1,000) 33 130 -
IRON (1,000)#AH 2300 320
LEAD 15° & 1
MAGNESIUM n/a 19,000 16,000 18,000 20,000
MANGANESE (50)PW5 . o Yol
NICKEL 100 5 .
POTASSIUM n/a 1,400 - 1,000 5
SODIUM wa 7,400 5,400 7,300 7,500
ZINC [5,000] 190J & " 3
= - ————y
ORGANICS
BENZOTHIAZOLE n/a = & g 2N
BUTYL BENZYL 100 - 3 " »
PHTHALATE
DIELDRIN (7.1x10°5PW5 If 002 “ ‘e %
TOLUENE 1,000 II -- » 24 4
UNIDENTIFIED wa 1 “ 201 4 201
ikl ks ) PEESr|

ARAR = Applicable or Relevant and Appropriate Requirements

ARAR = Drinking Water Standards Maximum Contaminant Level (MCL), November, 1991, except for values in [ | or ( ).
[ | = ARAR is the Clean Water Act Ambient Water Quality Criteria (AWQC), October 1991.

( ) = ARAR is the Kentucky Administrative Regulations (KAR), January, 1992.

DWS = KAR Domestic Water Supply Source Criteria

WAH = KAR Warm water Aquatic Habitat Criteria

All values in ugi N = Presumptive evidence of presence of material
n/a = ARAR not available - = Not detected
Shaded values exceeded the ARAR * = MCL Action Level

J = Estimated value

A4



INANTS DETECTED IN GROUNDWATER MONITORING WELL MW-04
LEES LANE LANDFILL, LOUISVILLE, KY

INORGANICS
ALUMINUM | o/a - - 9 &
ARSENIC | (65000} - - - 5
BARIUM II (1,300,000} 120 120 95 100
CALCIUM # wa 90,000 83,000 90,000 87,000
CHROMIUM (65,000} 9 - - &
COPPER (28,600} 7 16 - -
/IRON (1,300,000} 610 3,7001 9,300 8,700
LEAD (65,000} 29 2 - 7
[| MAGNESIUM na 7,400 24,000 29,000 30,000
“ MANGANESE # (65,000} - 150 330 270
" POTASSIUM wa 5,300 - 2,400 -

SODIUM 26,000 2,300
ORGANICS

ACENAPTHENE (20] E S - 0.4

BENZENE {1,560} 10 PA « ..

BENZENEACETIC wa 101 = 0

ACID | [N Nl

Noles:

ARAR = Applicable or Relevant and Appropriate Requirements

ARAR = Drinking Water Standards Maximum Contaminant Level (MCL), November, 1991, except for values in [ Jor( )or { }.
[ ] = ARAR is the Clean Water Act Ambient Water Quality Criteria (AWQC), October 1991.

( ) = ARAR is the Kentucky Administrative Regulations (KAR), January, 1992

{ } = ARAR is the Alternate Concentration Limit (ACL) for Ohio River side wells.

All values in ug/ n/a = ARAR not available
-- = Not detected J = Estimated value

A-S



TABLE AS (cont’d) CONTAMINANTS DETECTED IN GROUNDWATER MONITORING WELL MW-04
LEES LANE LANDFILL, LOUISVILLE, KY

ARAR IST 2ND 3RD 3™
July 88 Oct. 88 ° March 89 June 89

ORGANICS

BIS(2-ETHYLHEXYL) [1.76} - - o
PHTHALATE

BUTANOIC ACID : wa 10N = - 3
CHLOROBENZENE (20) 7 B Z | ¥,

4-CHLORO 3METHYL [3,000] = - - 08J
PHENOL

2-CHLOROPHENOL (0.1 w r: <t
DECONIC ACID wa 200N - =
DI-N BUTYLPHTHLATE [2715] - 2 n
DI-N OCTYLPHTHALATE wa - - ~ 0.51
DODECANOIC ACID o v
ETHYL BENZENE 700
ETHYLHEXANOL wa 10N - : -

n/a

n/a

na

:

ETHYLMETHYLBENZENE
SULFONAMIDE

HEXADECANOIC
ACID

METHYLBUTANOIC
ACID

PENTANOL
PHENOL
PYRENE

TETRACOSENOIC ACID-
METHYLESTER

TETRADECONIC ACID
TOLUENE

TRIMETHYLBENZENE
SULFONAMIDE

UNIDENTIFIED
COMPOUNDS

@ 5 - 0.41
- - - uN

200N - - N

- : - - &N

- - S0IN

Notes:

ARAR = Applicable or Relevant and Appropriste Requirements

ARAR = Drinking Water Standards Maximum Contaminant Level (MCL), November, 1991, except for valuesin [ Jor ( )or { ).
[ ] = ARAR is the Cless Water Act Ambient Water Quality Criteria (AWQC), October 1991.

( ) = ARAR is the Kentucky Administrative Regulations (KAR), January, 1992,

( } = ARAR is the Alternate Coacentration Limit (ACL) for Ohio River side weils.

All values in ggA N = Presumptive cvidence of presence of material
nfa = ARAR pot available .- = Not detected
Shaded values exceeded the ARAR * = MCL Action Level

" ] = Estimated value

AS
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TABLE A6 CONTAMINANTS DETECTED IN GROUNDWATER MONITORING WELL MW-05

LOUISVILLE, KY
—

2ND 3RD 4TH
Oct. 88 March 89 June 89
{

INORGANICS

ALUMINUM NA - 75 80

ANTIMONY _ I 5-10 NA - T 62

ARSENIC {65,000} NA - 17] 10J

BARIUM {1,300,000} NA 350 560 200

CALCIUM n/a NA 47,000 74,000 67.000

CHROMIUM {65,000} NA 83 8 ’ 3

COPPER (28,600) + NA 14 170 :
IRON {1,300,000) NA 17,0001 7.700 12,000
LEAD (65,000) NA - 25,000 3,700

MAGNESIUM wa NA 13,000 28,000 14,000
MANGANESE {65,000) NA 2,300 1,400 750
NICKEL 100 NA 491 - 2
POTASSIUM wa NA " 9,900 -
SODIUM Wa NA 15,000 33,000 13,000
ZINC (91,000 | NA = 96]

Notes:

ARAR = Applicable or Relevant and Appropriate Requirements

ARAR = Drinking Water Standards Maximum Contaminant Level (MCL), November, 1991, except for values in [ Jor( )or { }
[ ] = ARAR is the Clean Water Act Ambient Water Quality Cntena (AWQC), October 1991.

( ) = ARAR is the Kentucky Administrative Regulations (KAR), January, 1992.

{ ) = ARAR is the Alternate Concentration Limit (ACL) for Ohio River side wells.

All values in ug/ n/a = ARAR not available
-- = Not detected ] = Estimated value
Shaded values exceeded the ARAR NA = Nol Analyzed

A7



TABLE A6 (cont’d) CONTAMINANTS DETECTED IN GROUNDWATER MONITORING WELL MW-05
LEES LANE LANDFILL, LOUISVILLE, KY

ORGANICS
BIS(2-ETHYLHEXYL)
PHTHALATE
BUTYLIDENEBIS- wa - = SOIN -
METHYLPHENOL
DECONIC ACID n/a { = - s 4N
DODECANOIC ACID n/a 40N -~ - 0IN
ETHYLMETHYLBENZENE n/a - - - L0JN
SULFONAMIDE
HEXADECANOIC wa 10N - - 200N
ACID
METHYLBUTANOIC n/a 100N " b
ACID
METHYLDIOXOLANE wa &N - =
OCTANOIC ACID wa - - & 4N
PENTANOL na - 100N .
TETRACOSENOIC ACID- wa - - - LN
METHYLESTER
TETRADECONIC ACID /a - - - 10JN
TRIMETHYLBENZENE n/a - - = 10JN
SULFONAMIDE
UNIDENTIFIED /a 1003 - - 90J
COMPOUNDS

J

Notes:

ARAR = Applicable or Relevant and Appropriste Requirements

ARAR = Drinking Water Standards Maximum Contaminant Level (MCL), November, 1991, except for values in [ Jor ( Jor { )
[ ] = ARAR is the Clean Water Act Ambient Water Quality Criteria (AWQC), October 1991.

( ) = ARAR ia the Kentucky Administrative Regulations (KAR), January, 1992,

{ } = ARAR is the Alternate Concentration Limit (ACL) for Ohio River side welis. :

All values in ggA n/a = ARAR not available

~ = Not detected J = Estimated value

N = Presumptive evidence of presence of material Shaded values excesded the ARAR

A8



Ground Water Data from 2002

Reference: 2009.08.28 MSD Request to Close 3 GW Wells
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USEPA . page?2
August 28, 2009 Smith
Management
Group
Table 1: September 2002 Analytical Results "
Contaminants MCLs 2008 MW-A MW-B MW-02
(mglL) Proposed (mgl/L) (mg/L) (mg/L)
ACLs
(mglL)
Arsenic 0.05 11 <0.05 <0.05 <0.05
Antimony 0.006 6.6 <0.01 <0.01 <0.01
Cadmium 0.005 3.3 <0.05 <0.05 <0.05
Chromium (VI) 0.1 12.1 0.064 0.21 <0.03
Iron T e 1100 0.66 3.9 4.6
Lead 0.015 3.96 <0.05 <0.05 <0.05
Manganese 0.055"* 55 0.025 0.33 0.21
1,2-Dichloroethane 0.005 5.5 <0.05 <0.05 <0.05
Trichloroethane 0.005 5.5 <0.01 <0.05 <0.01
Bis(2-ethylhexyl) 0.006 55 <0.05 <0.01 <0.05
phthalate
Note: 1) As reported in the Fourth Five-Year Review Report for Lee's Lane Landfill dated September

2008.
2) SMCL — Secondary Maximum Contaminant Level

The samples listed above show that for lead, antimony, cadmium, arsenic, 1,2-
Dichloroethane, Trichloroethane, and Bis(2-ethylhexyl)phthalate, all analytical
results were below the detection limits. The table above demonstrates that all of
the contaminants identified in the 2002 groundwater samples are lower than the
2008 Proposed Alternative Concentration Limits. Therefore, MSD requests
permission to plug and abandon the three groundwater wells. .

No groundwater well installation records could be located for the three
groundwater wells., Observations by SMG and MSD personnel indicate each well
was constructed as follows:

Table 2: Monitoring Well Construction Information

Well# | Depth ™ | Depthto | Casing | Casing | Grout Cap type
(ft.) Water " | size MOC Type
(ft.) (in.)
MW-A 64 47.2 4 Stainless | Assumed | Steel riser
steel concrete | with locking
grout cap set in
concrete
MW-B 70 45.2 4 Stainless | Assumed | Steel riser
steel concrete | with locking
grout cap set in
concrete
MW-02 101 50.2 4 Stainless | Assumed | Steel riser
steel concrete | with locking
grout cap setin
concrete

Notes: 1) Depths recorded from the top of the well casing.

®




Groundwater Monitoring Data 2003-2007

Reference: Fourth Five Year Review Report

GHD | Report for Client -Conceptual Site Model | 089257 (2)



Table 6: Groundwater Monitoring Data 2003 - 2007

Parameters Current Alternate Sample Date
Detected Laboratory | Concentration | 9/18/2003 | 9/22/2004 | 9/15/2005 | 12/4/2007
Detection Limit (mgll)
Limits proposed
mgl/L 2008*
Well MW-04
Beryllium 0.004 4.40 <0.004 <0.004 <0.004 <0.004
Chromium 0.01 121 <0.001 <0.001 <0.001 <0.001
Copper 0.01 13.2 <0.01 <0.01 <0.01 <0.01
Iron 0.02 1100 6 6.2 il 7.4
Manganese 0.01 55 0.14 0.14 0.15 0.15
Lead 0.005 3.96 0.0082 <0.005 <0.005 <0.005
Antimony 0.01 6.60 0.01 <0.01 <0.01 <0.01
Cadmium 0.005 3.30 <0.005 <0.005 <0.005 <0.005
Arsenic 0.005 11.0 0.01 0.011 0.012 0.011
1,2-Dichloroethane 0.01 5.50 <0.005 <0.005 <0.005 <0.005
Trichloroethane 0.005 5.50 <0.005 <0.005 <0.005 <0.005
Bis (2- 0.01 5.50 <0.001 <0.001 <0.001 <0.001
ethylhexylphthalate
Hexavalent 0.01 <0.01
Chromium
Well MW-05
Beryllium 0.004 4.40 <0.004 <0.004 <0.004 <0.004
Chromium 0.01 121 <0.001 <0.001 <0.001 <0.001
Copper 0.01 13.2 <0.01 <0.01 <0.01 <0.01
Iron 0.02 1100 17 14 12 15
Manganese 0.01 55 0.86 0.7 0.54 0.68
Lead 0.005 3.96 <0.005 <0.005 <0.005 <0.005
Antimony 0.01 6.60 <0.01 <0.01 <0.01 <0.01
Cadmium 0.005 3.30 <0.005 <0.005 <0.005 <0.005
Arsenic 0.005 11.0 0.051 0.033 0.054 0.033
1,2-Dichloroethane 0.01 5.50 <0.005 <0.005 <0.005 <0.005
Trichloroethane 0.005 5.50 <0.005 <0.005 <0.005 <0.005
Bis (2- 0.01 5.50 <0.001 <0.001 <0.001 <0.001
ethylhexylphthalate
Hexavalent 0.01 <0.01
Chromium

* Based on 11,000cfs Ohio River flow
2006 — Laboratory lost samples, no data available

The Operations and Maintenance Manual indicates that the full Target Compound List will be used
for reporting at the Site. Data associated with groundwater indicates that the method detection limit
(0.01 mg/L) is not appropriate for reporting Antimony (MCL=0.006 mg/L) because the ACL is lower
than the detection limit. Additionally, a method reportable limits should be established for the
laboratory, where reporting at 3 times the detection limit should be required to reduce uncertainty in
the measurement. This may be significant when evaluating cadmium or TCE, where reporting limits
were 0.05 mg/L and the MCL is 0.005 mg/L. This 5-year review recommends reporting limits be
established based on the action levels, or approved ACLs, data uncertainty and bias, and tolerable
decision errors, where the established reportable limits must be 5 to10 times the action levels (e.g. it
is noted that cadmium was reported at ten times less prior to 2000. Data Quality Objectives should
be reviewed and the Operations and Maintenance Manual should be updated to include the new
DQOs prior to the next review.
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Appendix E Estimated Transpiration Benefit

1. Objective

Document the basis for estimate of transpiration at the Lee’s Lane Landfill (the Site) providing capture of
approximately 12 inches of water per year.

2. Site Background Data

e The Site spans 112 acres
o Approximately 80 acres vegetated with mature trees

e Tree species are primarily silver maple (Acer saccharinum), red mulberry (Morus rubra), slippery elm
(Ulmus rubra), and American elm (Ulmus americana).

3. Assumptions

e A silver maple or red maple have similar transpiration rates to the cited mature maple rate

e The average of the transpiration range for a gallons per day (gpd) estimate is conservative for year
round in the warm site climate (Kentucky)

e An American elm and slippery elm have similar transpiration rates
e An equal distribution of these four tree species populate the 80 acres
e An average of 100 mature trees per vegetated acre

e The lower bound estimate of transpiration for a “summer day” is conservative for year round in the
warm site climate

4. Calculations

To estimate the water capture provided by the forested areas of the Site transpiration rates for each
species were researched. A mature maple can transpire 65-140 liters (17-37 gallons) per summer day
(Cotrone, 2013). A mature red mulberry transpires an estimated 14-24 gpd per tree (ITRC, 2009).
Transpiration for a red maple ranges from 5-17 acre-inches and transpiration for an American elm ranges
from 1.5-7 acre-inches (Horton, 1973).

Since consistent units were not available for all species, assumptions and conversion ratios were used to
determine a conservative estimate in gpd per tree. To estimate the transpiration in gpd per tree a ratio
was computed for the red maple and American elm transpiration values provided.

For the lower estimate the ratio is:

1.5
= = 0.30 or 30%
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For the higher estimate the ratio is:

7
i 0
17 0.41 or 41%

Using these estimates the extrapolated transpiration for the American elm in gallons per summer day
would be:

d d
B8 T2 gy P
tree tree
and
grd gpd

041x 37 — =148
tree tree

For the purposes of estimating the annual water uptake the following transpiration values were used:
e Silver maple: 17 gpd per tree

e Red mulberry: 19 gpd per tree

e American elm: 5.1 gpd per tree

e Slippery elm: 5.1 gpd per tree

Acre Estimate:

(25 trees X 17ﬂ) + (25 trees X 19 -M) + (25 trees X 5.1g—pd-) + (25 trees X 5.1M) = 1,155 ord
tree tree tree tree

acre

d 1 fe? 1 acre 12in _365days . inches

1,155 L X X X X
’ acre = 7.481 gallons = 43,560 ft2 "~ 1ft 1 year “ year

Total Annual Transpiration Volume:

gpd 274 days gallons
1,155 —— x 80 acres x ——— = 25,318,000
acre 1 year year
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Appendix F Technical Memorandum -
Derivation of Site-Specific
Clean-up Levels of Soil

1. Introduction

This memorandum presents the calculation of the Site-Specific Cleanup Levels (SSCLs) for soil the
Chemicals of Potential Concern (COPCs) at Lee's Land Landfill (Site), Louisville, Kentucky. The equations
and exposure assumption used to calculate soil SSCLs for the trespasser and recreational user scenarios
are presented below. GHD has developed the SSCLs for the trespasser and recreational user exposure to
soils in response to the United States Environmental Protection Agency (EPA) and Kentucky Department
of Environmental Protection (KDEP) comments on the draft Conceptual Site Model (CSM) dated

August 17, 2015.

2. Derivation of Site-Specific Cleanup Levels (SSCLs)

GHD has derived the SSCLs in accordance with EPA guidance documents. The following EPA guidance
documents were used to derive the SSCLs:

o EPA Risk Assessment Guidance for Superfund (RAGS), Volume |, Human Health Evaluation Manual
(Part) A, EPA/540/1-89/002, December 1989

e EPA Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites, OSWER
Directive 9355 .4-24, December 2002

¢ Risk Assessment Guidance for Superfund (RAGS):Volume 1 - Human Health Evaluation Manual
(Part E, Supplemental Guidance for Dermal Risk Assessment), EPA/540/R/99/005, July 2004

e Guidelines for Carcinogenic Risk Assessment and Supplemental Guidance for Assessing
Susceptibility from Early-Life Exposure to Carcinogens, March 2005

e Exposure Factors Handbook 2011 Edition (Final). Environmental Protection Agency, Washington, DC,
EPA/600/R-09/052F, September 2011

o Recommendations for Default Value for Relative Bioavailability of Arsenic in Soil, OSWER
9200.1-113, December 2012

e Region 4 Human Health Risk Assessment Bulletins Supplemental Guidance, Section 4.2.2
Trespasser Scenario, January 2014 Final Draft

e Regional Screening Level (RSL) Summary Table, June 2015. Available online at:
http://www _epa.gov/reg3hwmd/risk/human/rb-concentration_table/index.htm

e Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure
Factors, OSWER Directive 9200.1-120, February 2014

The equations used to develop the SSCLs for soil (direct contact) are presented in Section 2.1. For each
COPC, two risk-based concentrations were initially developed if toxicity data was available: one protective
of carcinogenic health impacts and a second protective of non-carcinogenic health impacts. The SSCL for
each particular exposure pathway was determined to be the lower value between carcinogenic and
non-carcinogenic health impacts. The SSCLs were developed using a target cancer risk of 1.0 x 10 and

Conceptual Site Model | Appendix F | 0089257(3) | 1



target non-cancer hazard quotient (HQ) of 1.0. Section 2.2 presents the receptor-specific exposure
assumptions applied in the development of the pathway-specific SSCLs, Section 2.3 presents the human
health toxicity values applied for each identified chemical parameter, and Section 2.4 presents a summary
of the SSCLs calculated for each COPC and exposure pathway.

21 Soil Exposure Equations
Trespasser and Recreational User

The SSCLs developed for the trespasser and recreational user incidental ingestion, dermal contact, and
inhalation exposure to soil were derived based on the following equations:

Carcinogenic Endpoint:

TR x ATc
SSCLSOH =
EF x ED[((CSF, x IR x CF x RAF,)/BW) + (CSF4 x SA x AF x CF x RAF4)/BW) + (URF;
x FT x (1/PEF or VF)))]
Non-Carcinogenic Endpoint:
THQ x ATnc
SSCLsou =
EFa x EFb x ED[((1/RfD, x IR x CF x RAF,)/BW) + (1/RfDg4 X SA x AF x CF x
RAF4)/BW) + (1/RfC; x FT x (1/PEF or VF)))]
Where:
SSCLy,;; =  Site-Specific Cleanup Level in soil based on oral, dermal, and inhalation
exposure (mg/kg)
TR =  Target Cancer Risk
THQ =  Target Hazard Quotient
CSF, = Cancer Slope Factor — oral — chemical-specific (mg/kg/day)”
CSF4 = Cancer Slope Factor - dermal - chemical-specific (mg/kg/day)'1
URF; = Inhalation Unit Risk Factor — chemical-specific (mg/m3)'1
RfD, =  Reference Dose — oral — chemical-specific (mg/kg/day)
RfDgy =  Reference Dose - dermal - chemical-specific (mg/kg/day)
RfC; =  Reference Concentration — inhalation — chemical-specific (mg/m3)
IR =  Ingestion Rate (mg/day)
RAF, =  Relative Absorption Factor — oral — chemical-specific (percent/100)
RAF4 =  Relative Absorption Factor — dermal — chemical-specific (percent/100)
CF = Conversion Factor (kg/mg)
SA =  Surface Area of skin exposed (cmz)
AF = Soil to Skin Adherence Factor (mg/cm?)
PEF = Particulate Emission Factor (m®/kg)
VF = Volatilization Factor — inhalation - chemical-specific (L/m3)
FT = Fraction of Time Exposed — inhalation (hours/24 hours) (accounts for the portion of
the day that the receptor would inhale dust emitted from soil to ambient air)
EF =  Exposure Frequency (days/year)
ED = Exposure Duration (years)
BW =  Body Weight (kg)
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ATc
ATnc

Averaging Time — carcinogen (days)
Averaging Time — non-carcinogen (days)

The inhalation of COPCs within vapor originating from soil is modeled through the use of a volatilization
factor (VF) to estimate ambient air concentrations based on the soil concentration. The VF is chemical
specific and was calculated using the approach presented in EPA (2002).

2.2 Receptor Exposure Assumptions

Trespasser

The exposure assumptions that were applied in the derivation of the SSCL; for the trespasser are
summarized below:

Ingestion Rate of Soil — IR mg soil/day 100 EPA, 2002
Exposure Frequency — EF days/year 58 EPA, 2011 (1)
Exposure Duration — ED Years 10 EPA, 2014a
Body Weight — BW Kg 45 EPA, 2014a
Skin Surface Area Available for Contact — SA cm? 5537 EPA, 2011 (2)
Skin Adherence Factor — AF mglcm2 0.07 EPA, 2004
Absorption Factor — ABS - oral %/100 chemical specific EPA, 2012 (3)
Absorption Factor — ABS - dermal %/100 chemical specific EPA, 2004
Fraction Time Exposed -Inhalation — FT Unitless 3.9/24 EPA, 2011 (4)
Particulate Emission Factor - PEF m3/kg 1.36E+09 EPA, 2002
Volatilization Factor — VF m3/kg chemical specific EPA, 2002
Averaging Time (cancer) - AT-C Days 25,550 EPA, 1989
Averaging Time (non-cancer) - AT-N Days 3,650 EPA, 1989
Mutagenic Factor - MF Unitless 3 EPA, 2005 (5)
Notes:

(1) The basis for the EF is the average of the mean time spent outdoors for the age groups 6-11 and 11-16 from Table 16-1,
Recommended Values for Activity Factors - Time Outdoors (total) (EPA, 2011). For 6-11 years old, the time spent outdoors of
132 min/day equals an exposure frequency of 33 days/year [(132 min/d /1440 total min/d)*365]. For 11-16 years old, the time
spent outdoors of 100 min/day equals an exposure frequency of 25 days/year [(100 min/d /1440 total min/d)*365]. The
average of the 6-11 and 11-16 ages groups of 29 days/year is a central tendency value that was doubled to 58 days/year to
derive the EF value.

(2) The basis for SA is the average value for age groups 6 to 11 and 11 to 16 and calculated by summing the mean surface area
by body part for face, lower arms, lower legs, feet, and hands from Table 7-2, Recommended Values for Surface Area of
Body Parts, Males and Female Children Combined (EPA, 2011). The surface area of the face was assumed to be one-third
the surface area of the head, the surface area of the lower legs was assumed to be 40 percent of the surface area of the legs,
and the surface area of the lower arms was assumed to be 45 percent of the surface area of the arms, consistent with EPA
(2004).

(3) The default assumption of 100% is applied for all parameters with the exception of arsenic at 60% (EPA, 2012).

(4) The basis for the FT is the average of the mean time spent outdoors for the age groups 6-11 and 11-16 from Table 16-1,
Recommended Values for Activity Factors - Time Outdoors (EPA, 2011). For 6-11 years old, the time spent outdoors of 132
min/day equates to 2.2 hrs [132/60]. The average of the 6-11 and 11-16 ages groups of 1.95 hours is a central tendency
value that was doubled to 3.9 hours to derive the FT value.

(5) Mutagenic ingestion, dermal contact, and inhalation intakes calculated using default age-dependent adjustment factor of 3 for
ages >2 to 16 years as applied for carcinogens that act via a mutagenic mode of action.

All exposure assumptions and equations utilized in the derivation of the SSCL; for the trespasser are
also summarized in Table 1.
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To determine the potential inhalation exposure to the volatile COPCs in soil volatilizing to ambient air, a
VF was used to estimate the ambient air concentration based on the soil concentration of the COPC. The
VF is chemical-specific and was calculated using the approach presented in EPA (2002). Default EPA soill
and chemical-specific properties were used in calculating the VF. The equations and inputs for the
calculated VF values for the trespasser are presented in Table 2.

Recreational User

The exposure assumptions that were applied in the derivation of SSCL; for the recreational user are
summarized below:

Exposure Factor Units Recreational User

Young Adult Reference
Adult (16-26 yrs)
(6-16 yrs)
Ingestion Rate of Soil — IR mg soil/day 200 200 100 100 EPA, 2002
Exposure Frequency — EF days/year 50 EPA, 2011 (1)
Exposure Duration — ED years 2 4 10 10 EPA, 2014b
Body Weight — BW kg 15 15 80 80 EPA, 2014b
Skin Surface Area cm’ 1,475 2,514 5,537 6,032 EPA, 2011 (2)
Available for Contact — SA
Skin Adherence Factor — mg/cm” 0.2 0.2 0.07 0.07 EPA, 2002
AF
Absorption Factor — %/100 chemical specific EPA, 2012 (3)
ABS - oral
Absorption Factor — %/100 chemical specific EPA, 2004
ABS - dermal
Fraction Time unitless 3.4/24 EPA, 2011 (4)
Exposed -Inhalation — FT
Particulate Emission m3/kg 1.36E+09 EPA, 2002
Factor - PEF
Volatilization Factor — VF m’/kg chemical specific EPA, 2002
Averaging Time days 25,550 EPA, 1989
(cancer) - AT-C
Averaging Time days 730 1,460 3,650 3,650 EPA, 1989
(non-cancer) - AT-N
Mutagenic Factor - MF unitless 10 3 3 1 EPA, 2005 (5)
Notes:

(1) The basis for the EF is the average of the mean time spent outdoors for all of the age groups (not including > 65 yrs) from
Table 16-1, Recommended Values for Activity Factors - Time Outdoors (total) (EPA, 2011). For 1-3 months old, the time spent
outdoors of 8 min/day equals an exposure frequency of 2 days/year [(8 min/d /1440 min/d)*365]. For 3-6 months old, the time
spent outdoors of 26 min/day equals an exposure frequency of 7 days/year [(26 min/d /1440 min/d)*365]. For 6-12 months old,
the time spent outdoors of 139 min/day equals an exposure frequency of 35 days/year [(139 min/d /1440 min/d)*365]. For 1-2
years old, the time spent outdoors of 36 min/day equals an exposure frequency of 9 days/year [(36 min/d /1440 min/d)*365].
For 2-3 years old, the time spent outdoors of 76 min/day equals an exposure frequency of 19 days/year [(76 min/d /1440
min/d)*365]. For 3-6 years old, the time spent outdoors of 107 min/day equals an exposure frequency of 27 days/year [(107
min/d /1440 min/d)*365]. For 6-11 years old, the time spent outdoors of 132 min/day equals an exposure frequency of 33
days/year [(132 min/d /1440 total min/d)*365]. For 11-16 years old, the time spent outdoors of 100 min/day equals an exposure
frequency of 25 days/year [(100 min/d /1440 total min/d)*365]. For 16-21 years old, the time spent outdoors of 102 min/day
equals an exposure frequency of 26 days/year [(102 min/d /1440 total min/d)*365]. For 18-65 years old, the time spent
outdoors of 281 min/day equals an exposure frequency of 71 days/year [(281 min/d /1440 total min/d)*365]. The average of all
of the ages groups of 25 days/year is a central tendency value that was doubled to 50 days/year to derive the EF value.

(2) The basis for SA is the average value for each age groups of 0-2 yrs, 2-6 yrs, and 6-16 yrs, and calculated by summing the
mean surface area by body part for face, lower arms, lower legs, feet, and hands from Table 7-2, Recommended Values for
Surface Area of Body Parts, Males and Female Children Combined (EPA, 2011). The surface area of the face was assumed to
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Exposure Factor Units Recreational User

Young Adult Reference
Adult (16-26 yrs)
(6-16 yrs)

be one-third the surface area of the head, the surface area of the lower legs was assumed to be 40 percent of the surface area
of the legs, and the surface area of the lower arms was assumed to be 45 percent of the surface area of the arms, consistent
with EPA (2004). The adult SA was taken from EPA, 2014b.

(3) The default assumption of 100% is applied for all parameters with the exception of arsenic at 60% (EPA, 2012).

(4) The basis for the FT is the average of the mean time spent outdoors for all of the age groups (not including > 65 yrs) from
Table 16-1, Recommended Values for Activity Factors - Time Outdoors (EPA, 2011). For 1-3 months old, the time spent
outdoors of 8 min/day equates to 0.13 hrs [8/60]. For 3-6 months old, the time spent outdoors of 26 min/day equates to 0.43
hrs [26/60]. For 6-12 months old, the time spent outdoors of 139 min/day equates to 2.3 hrs [139/60]. For 1-2 years old, the
time spent outdoors of 36 min/day equates to 0.6 hrs [36/60]. For 2-3 years old, the time spent outdoors of 76 min/day equates
to 1.3 hrs [76/60]. For 3-6 years old, the time spent outdoors of 107 min/day equates to 1.8 hrs [107/60]. For 6-11 years old, the
time spent outdoors of 132 min/day equates to 2.2 hrs [132/60]. For 11-16 years old, the time spent outdoors of 100 min/day
equates to 1.7 hrs [100/60]. For 16-21 years old, the time spent outdoors of 102 min/day equates to 1.7 hrs [102/60]. For 18-65
years old, the time spent outdoors of 281 min/day equates to 4.7 hrs [281/60]. The average of all ages groups of 1.7 hours is a
central tendency value that was doubled to 3.4 hours to derive the FT value.

(5) Mutagenic ingestion, dermal contact, and inhalation intakes calculated using default age-dependent adjustment factor of 3 for
ages >2 to 16 years as applied for carcinogens that act via a mutagenic mode of action.

All exposure assumptions and equations utilized in the derivation of the SSCL,; for the recreational user
are also summarized in Table 3.

To determine the potential inhalation exposure to the volatile COPCs in soil volatilizing to ambient air, a
VF was used to estimate the ambient air concentration based on the soil concentration of the COPC. The
VF is chemical-specific and was calculated using the approach presented in EPA (2002). Site-specific soil
and chemical-specific properties were used in calculating the VF. The equations and inputs for the
calculated VF values for the recreational user are presented in Table 4.

23 Human Health Toxicity Values

The toxicity values used in the calculation of the soil SSCLs included ingestion and dermal cancer slope
factors (CSFs) and inhalation unit risk factors (URFs) for carcinogenic effects, and chronic ingestion and
dermal reference doses (RfDs) and inhalation reference concentrations (RfCs) for non-carcinogenic
effects. The toxicity values were obtained from EPA’s Regional Screening Level (RSL) Table (last updated
June 2015).

24 Summary of Site-Specific Cleanup Levels (SSCLs)

The equations, exposure assumptions, and toxicity values used in the development of the SSCLs are
presented in the following tables for the various exposure pathways:

e Trespasser Direct Contact with Soil SSCLs - Table 1
e Recreational User Direct Contact with Soil SSCLs - Table 3

Tables 1 and 3 also present a comparison of the SSCLs to the maximum soil concentrations. As shown in
Table 1, the maximum soil concentration for lead, benzo(a)pyrene, and aroclor-1248 exceeded the
trespasser SSCLs. The maximum soil concentration for arsenic, lead, benzo(a)pyrene,
benzo(a)anthracene, dibenzo(a,h)anthracene, bis(2-ethylhexyl)phthalate, and aroclor-1248 exceeded the
recreational user SSCLs, as presented in Table 3.

Conceptual Site Model | Appendix F | 0089257(3) | 5



2.5 Risk Quantification Summary

As there were exceedances of the SSCLs based on the lower of 1 x 10 cancer risk and hazard quotient
of 1, the sum of the risks and hazards from the COPCs were calculated to determine if the cumulative
cancer risk was above 1 x 10, or if any target organ hazard quotient exceeds 1, for either trespasser or
recreational user.

The cumulative cancer risk and hazard index for the trespasser and recreational user were calculated
using the exposure assumptions utilized in the derivation of the SSCL,; for each receptor as summarized
in Section 2.2.

An Exposure Point Concentration (EPC) is a conservative estimate of the contaminant concentration at an
exposure point or in an exposure area. The EPCs for these calculations were conservatively set to the
maximum concentration of the COPCs in soil. Typically, the EPCs would be the 95 percent upper
confidence limit (UCL) of the mean of the COPCs concentrations in soil.

The risk/hazard calculations for the trespasser and recreational user direct contact exposure to COPCs in
soil are presented in Tables 5 and 6, respectively. It should be noted that the hazard calculations for the
recreational user are based on the most conservative life stage of the recreational user which is the young
child/child.

As presented in Tables 5 and 6, the cumulative carcinogenic risk and the non-carcinogenic hazard
associated with the trespasser and recreational user direct contact exposure to COPCs in soil are within
the EPA Superfund regulations (National Contingency Plan {NCP]) target cancer risk range of 1 x 10 to
1 x 10™* and less than the target hazard index of 1.0, respectively. As the cumulative non-carcinogenic
hazard index is less than 1, there is no target organ hazard quotient above 1. This indicates that the
COPC soil concentrations are not resulting in risks and hazards above acceptable levels.

3. References

EPA, 1989: Risk Assessment Guidance for Superfund (RAGS): Volume 1 — Human Health Evaluation
Manual (Part A), Interim Final, EPA/540/1-89/002, December 1989.

EPA, 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites, OSWER
9355 .4-24, December 2002.

EPA, 2004: Risk Assessment Guidance for Superfund (RAGS):Volume 1 - Human Health Evaluation
Manual (Part E, Supplemental Guidance for Dermal Risk Assessment), EPA/540/R/99/005,
July 2004.

EPA, 2005: Guidelines for Carcinogenic Risk Assessment and Supplemental Guidance for Assessing
Susceptibility from Early-Life Exposure to Carcinogens, March 2005.

EPA, 2011: Exposure Factors Handbook 2011 Edition (Final). Environmental Protection Agency,
Washington, DC, EPA/600/R-09/052F, September 2011.

EPA, 2012: Recommendations for Default Value for Relative Bioavailability of Arsenic in Soil, OSWER
9200.1-113, December 2012.

Conceptual Site Model | Appendix F | 0089257(3) | 6



EPA, 2014a: Region 4 Human Health Risk Assessment Bulletins Supplemental Guidance, Section 4.2.2
Trespasser Scenario, January 2014 Final Draft.

EPA, 2014b: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default
Exposure Factors, OSWER Directive 9200.1-120, February 2014.

EPA, 2015: Regional Screening Level (RSL) Summary Table, June 2015. Available online at:
http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/index.htm.

Conceptual Site Model | Appendix F | 0089257(3) | 7



Page 1 of 2
Table F.1

Derivation of Site-Specific Cleanup Levels for Soil - Trespasser Oral, Dermal, and Inhalation Exposure
Lee's Land Landfill Site
Louisville, Kentucky

Trespasser Site-Specific

Cancer Toxicity Data Non-Cancer Toxicity Data Absorption Factor TR THQ Cleanup Level] Maximum
Chemicals of Mutagenic | Volatile CSF URF RfD RfC ABSo ABSd VF or Adolescent  Adolescent | for Soil (1) Soil
Potential Concern Compound| Compound Oral Dermal Inhalation Oral Dermal Inhalation Oral Dermal PEF (6-16 yrs) {6-16 yrs) (SSCLsoi) | Concentration
{COPC) Yes or No | Yes or No | 1/{img/kg-d) 1/{mg/kg-d) 1/(mg/n?) | {mgikg-d) (mgikg-d) (mg/nT) {%/100) {%/100) {m/kg) {mg/kg) {mg/kg) {mg/kg) {mg/kg)
Metals
Arsenic No No 1.50E+00  1.50EH00  4.30E-H0 3.00E-04  3.00E-04 1.50E-05| 6.00E-01 3.00E-02 | 1.36E+09 1.84E+01 1.18E+03 18 16
Lead - - - - - - - - - - - NC NC 400 (2) 1300
Thallium No No - - - 1.00E-05 1.00E-05 - 1.00EH+00  0.00E+00 | 1.36E+09 NC 2.83E+01 28 28
SVOCs
Berzota)pyrene Yes No 7.30EH00  7.30EH00  1.10E+00 - - - 1.00E+H00  1.30E-01 1.36E+09 6.02E-01 NC 06 51
Berzota)arthracene Yes Yes 7.30E-01 7.30E-01 1.10E-01 - - - 1.00E+H00  1.30E-01 | 2.77E+06 6.00E+00 NC 6.0 59
Berzotk)fluoranthene Yes No 7.30E-02 7.30E-02 1.10E-01 - - - 1.00E+00  1.30E-01 1.36E+09 6.02E+01 NC 60 21
Diberzo(a,hanthracene Yes No 7.30EH00  7.30EH00  1.20E+00 - - - 1.00EH+00  1.30E-01 1.36E+09 6.02E-01 NC 06 0.22
Bis(2-ethylhexyl)phthalate No No 1.40E-02 1.40E-02 2.40E-03 2.00E-02  2.00E-02 - 1.00E+00  1.00E-01 1.36E+09 1.02E+03 4.08E+04 1020 350
Pesticides
Dieldrin No No 1.60E+01 1.60E+01  4.60E+00 5.00E-05  5.00E-05 - 1.00E+00  1.00E-01 1.36E+09 8.93E-01 1.02E+02 09 0.04
PCBs
Aroclor 1248 No Yes 2.00EH00  2.00E+00  5.70E-01 - - - 1.00E+H00  1.40E-01 | 3.20E+05 6.17E+00 NC 6.2 28
Aroclor 1254 No Yes 2.00EH00  2.00E+00  5.70E-01 2.00E-05  2.00E-05 - 1.00EH00  1.40E-01 | 5.09E+05 6.26E+00 3.67E+01 6.3 0.3
Notes:
- Not Available
NC  Not Calculated

BOLD Maximum soil concentration exceeds SSCL ..

(%8}
2)
3)
4)

(5)

(6)

At

Final SSCL is the lower of the calculated carcinogenic and noncarcinogenic concertrations.

Lead concentration is based on the residertial RSL value (EPA, 2015).

The default assumption of 100% is applied for all parameters with the exception of arsenic at 60% (EPA, 2012).

The basis for SA is the average value for age groups 6to 11 and 11to 16 and calculated by summing the mean surface area by body part for face, lower arms, lower legs, feet, and hands from

Table 7-2, Recommended Values for Surface Area of Body Parts, Males and Female Children Combined (EPA, 2011). The surface area of the face was assumed to be one-third the surface area of the head, the surface area
of the lower legs was assumed to be 40 percent of the surface area of the legs, and the surface area of the lower ams was assumed to be 45 percent of the surface area of the arms, consistert with EPA (2004).
The basis for the FT is the average of the mean time spent outdoors for the age groups 6-11 and 11-16 from Table 16-1, Recommended Values for Activity Factors - Time Outdoors (EPA, 2011).

For 6-11 years old, the time spent outdoors of 132 min/day equates to 2.2 hrs [132/60].

For 11-16 years old, the time spent outdoors of 100 min/day equates to 1.7 hrs [100/60].

The average of the 6-11 and 11-16 ages groups of 1.95 hours is a central tendency value that was doubled to 3.9 hours to derive the FT value.

The basis for the EF is the average of the mean time spent outdoors for the age groups 6-11 and 11-16 from Table 16-1, Recommended Values for Activity Factors - Time Outdoors (total) (EPA, 2011).

For 6-11 years old, the time spent outdoors of 132 min/day equals an exposure frequency of 33 daysAyear [(132 min/d /1440 total min/d)° 365].

For 11-16 years old, the time spent outdoors of 100 min/day equals an exposure frequency of 25 days/Avear [(100 min/d /1440 total min/d)* 365].

The average of the 6-11 and 11-16 ages groups of 29 days/Avear is a central tendency value that was doubled to 58 days/year to derive the EF value.
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Table F.1

Derivation of Site-Specific Cleanup Levels for Soil - Trespasser Oral, Dermal, and Inhalation Exposure
Lee's Land Landfill Site
Louisville, Kentucky

References:

EPA, 1989: Risk Assessment Guidance for Superfund (RAGS): Volume 1 — Human Health Evaluation Manual (Part A), Interim Final, EPA/540/1-89/002, December 1989.

EPA, 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites, OSWER 9355.4-24, December 2002.

EPA, 2004: Risk Assessment Guidance for Superfund (RAGS):Volume 1 - Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment), EPA/540/R/99/005, July 2004.
EPA, 2005: Guidelines for Carcinogenic Risk Assessment and Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens, March 2005.

EPA, 2011: Exposure Factors Handbook 2011 Edition (Final). U.S. Environmental Protection Agency, Washington, DC, EPA/600/R-09/052F, September 2011.

EPA, 2012: Recommendations for Default Value for Relative Bioavailability of Arsenic in Soil, OSWER 9200.1-113, December 2012.

EPA, 2014: Region 4 Human Health Risk Assessment Bulletins Supplemental Guidance, Section 4.2.2 Trespasser Scenario, January 2014 Final Draft.

EPA, 2015: Regional Screening Level (RSL) Summary Table, June 2015. Available online at: hitp:/Awwv.epa.gov/reg3hwmd/risk/human/rb-concentration_table/index.htm.

Trespasser Exposure Assumptions Abbreviation Value Source
Site-Specific Cleanup Level for Soil img/kg) SSCL ., calculated

Target Risk Level (unitless) TR 1.0E-06

Target Hazard Level (unitless) THQ 1

Cancer Slope Factor (1/[mg/kg-day]) CSF chemical-specific EPA, 2015
Reference Dose (mg/kg-day) RD chemical-specific EPA, 2015
Unit Risk Factor (1/mg/m 1) URF chemical-specific EPA, 2015
Reference Concentration (mg/m RfC chemical-specific EPA, 2015
Ingestion Rate (mg/day) IR 100 EPA, 2002
Absorption Factor - Oral (%/100) ABSo chemical-specific EPA, 2012 (3)
Surface Area Exposed (cm*/day) SA 5,537 EPA, 2011 (4)
Adherence Factor img/cm*) AF 0.07 EPA, 2004
Absorption Factor - Dermal (%/100) ABSd chemical-specific EPA, 2004
Fraction Time Exposed (unitless) FT 3.9/24 EPA, 2011 (5)
Exposure Frequency (days/year) EF 58 EPA, 2011 (6)
Exposure Duration tyears) ED 10 EPA, 2014
Body Weight tkg) BW 45 EPA, 2014
Conversion Factor tkg/mg) CF 1.0E-06 -
Averaging Time - carc. (days) AT-C 25,550 EPA, 1989
Averaging Time - noncarc. (days) AT-NC 3,650 EPA, 1989
Particulate Emission Factor (m /kg) PEF 1.36E+09 EPA, 2002
Volatilization Factor (m /kg) VF chemical-specific Refer to Table 2
Mutagenic Factor (unitless) MF 3 EPA, 2005
Exposure Equations

Carcinogenic Endpoints: SSCL ., = TR X AT-C

EF x ED x [tCSF X IR x CF x ABS0)/BW + (CSF x SA x AF x CF x ABSd)//BW + (URF x FT x (1A/F or PEF))]

Carcinogenic Endpoints: Mutagenic Compounds SsCL ., = TR x AT-C
EF x ED x MF x [(CSF x IR x CF x ABS0)//BW +(CSF x SA x AF x CF x ABSd)/BW +(URF x FT x (1A/F or PEF))]
Non-Carcinogenic Endpoints: SSCL ., = THQ x AT-NC

EF x ED x MF x [tt1/RfD) % IR x CF x ABS0)//BW + ((1/RfD) x SA x AF x CF x ABSdiBW + ((1/RfC) x FT x (1/F or PEF))]
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Table F.2
Derivation of Volatilization Factor (\VF) for Soil - Trespasser Inhalation Exposure
Lee's Land Landfill Site

Louisville, Kentucky

Chemicals of Potential Concern (COPCs)

Reference Units Benzo(a)anthracene Aroclor 1248 Aroclor 1254
VF: Soil-to-Air Volatilization Factor
P40, T
i -ZP-'(’-LI_—“ i timeiem
[INLIN Dﬂ'
Where: VF = soil-to-air volatilization factor Equation 4-8, EPA, 2002 m*/kg 2.77E+06 3.20E+05 5.09E+05
Q/C., = inverse of mean conc - centre of square source Equation D-3, EPA, 2002  (g/m?*-sec)/tkg/m?) 6.82E+01 6.82E+01 6.82E+01
D. = apparent diffusivity Equation 4-8, EPA, 2002 cm?fs 6.68E-10 4.99E-08 1.97E-08
T = exposure interval EPA, 2002 H 3.15E+408 3.15E+408 3.15E+408
r. = soil dry bulk density EPA, 2002 g/cm? 15 15 15
Q/C,,: Inverse of Mean Conc - Centre of Square Source
o ilndwe- 20
Qe = A e ———
¢
Where: "A" = constant EPA, 2002 unitless 1.19E+01 1.19E+01 1.19E+01
Area = areal extert of the site or contamination EPA, 2002 acres 05 05 05
"B" = constant EPA, 2002 unitiess 1.84E+01 1.84E+01 1.84E+01
"C" = constant EPA, 2002 unitless 2.10E+02 2.10E+02 2.10E+02
D,: Apparent Diffusivity
T II“"A“.’!I’T‘*“E‘,N‘D_ l"’f‘
B AL el
Where: D- = apparent diffusivity Equation 4-8, EPA, 2002 cm?fs 6.68E-10 4.99E-08 1.97E-08
Q, = air-filed porosity EPA, 2002 unitless 2.84E-01 2.84E-01 2.84E-01
Q. = water-filled porosity EPA, 2002 unitless 0.15 0.15 0.15
n = total soil porosity EPA, 2002 unitless 4.34E-01 4.34E-01 4.34E-01
r. = soil dry bulk density EPA, 2002 gfem? 15 15 15
H' = dimensionless Henry's Law Constart EPA, 2015 unitless 4.90E-04 1.80E-02 1.20E-02
D, = diffusivity of chemical x in air EPA, 2015 cm¥/s 2.60E-02 2.40E-02 2.40E-02
D. = diffusivity of chemical x in water EPA, 2015 cm¥/s 6.70E-06 6.20E-06 6.10E-06
K, = soilwater partition coefficiert EPA, 2002 cm?/g 1.08E+03 4.62E+02 7.80E+02
Kd: Soil-Water Partition Coefficient
Where: K, = soilwater partition coefficiert EPA, 2002 cm’/g 1080 462 780
K. = soil organic carbon-water partttion coefficient EPA, 2015 cm*/g 1.80E+05 7.70E+04 1.30E+05
f. = organic content of soil EPA, 2002 a/g 0.006 0.006 0.006

Reference:

EPA, 2015: Regional Screening Level (RSL) Chemical-specific Parameters Supporting Table, June 2015.
Available online at: http /Avww.epa.gov/ireg3hwmd/risk/human/rb-concertration_table/index.htm.
EPA, 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites, OSWER 9355 .4-24, December 2002.
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Table F.3

Derivation of Site-Specific Cleanup Levels for Soil - Recreational User Oral, Dermal, and Inhalauon Exposure
Lee's Land Landtill Stte
Louisville Kentucky

Recreational User Site-Sp
Cancer Toxicity Daa Non-Cancer Toxicity Data Absorption Factor TR THO THO THO THO Cleanup Level Maximum
Chemicals of Mutagenic Volatile CSF URF RMD RtC ABSo ABSd VF or Liteume  Young Child Child Adolescert Adult tor Seil (1) Sell
Peotental Concern Coempound | Compound Oral Dermal Inhalation Oral Dermal Inhalation Oral Dermal PEF 02 yrs) (26 yrs) ©-16yrs) (1626 yrs) (SSCL, ) Concentration
|(copc) YesorNo | YesorNo | 1(mgkg-d) 1({mgkg-d) 1(mgm) (mgkg-d) (mg kg-d) (mgm ) (% 100) (% 100) (m_kg) (mgkg) (mgkg) (mgkg) (mgkg) (mgkg) (mgkg) (mgkg)
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Table F.3

Derivation of Site-Specific Cleanup Levels for Soil - Recreational User Oral, Dermal, and Inhalauon Exposure
Lee's Land Landtill Stte
Louisville Kentucky
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Derivation of Site-Specific Cleanup Levels for Soil - Recreational User Oral, Dermal, and Inhalauon Exposure
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TableF.4
Derivation of Volatilization Factor (\VF) for Soil - Recreational User Inhalation Exposure
Lee's Land Landfill Site

Louisville, Kentucky

Chemicals of Potential Concern (COPCs)

Reference Units Benzo(a)anthracene  Aroclor 1248 Aroclor 1254
VF: Soil-to-Air Volatilization Factor
T
[T — |||"|v,lg‘ fom*y
A |:.‘1:.{,i“|
Where: W = soil-to-air volatilization factor Equation 4-8, EPA, 2002 mi/kg 4.46E+06 5.16E+05 8.21E+05
Q/C.., = inverse of mean conc - centre of square source Equation D-3, EPA, 2002 (g/m?-sec/tkg/m*) 6.82E+01 6.82E+01 6.82E+01
D- = apparent diffusivity Equation 4-8, EPA, 2002 cm?/s 6.68E-10 4.99E-08 1.97E-08
T = exposure interval EPA, 2002 s 8.20E+08 8.20E+08 8.20E+08
r. = soil dry bulk density EPA, 2002 gfem? 15 15 15
Q/C,y: Inverse of Mean Conc - Centre of Square Source
, i g - 21°
Mz doap———
¢
Where: A" = constant EPA, 2002 unitless 1.19E+01 1.19E+01 1.19E+01
Area = areal extert of the site or contamination EPA, 2002 acres 05 05 05
"B" = constant EPA, 2002 unitless 1.84E+01 1.84E+01 1.84E+01
"c = constant EPA, 2002 unitless 2.10E+02 2.10E+02 2.10E+02
D,: Apparent Diffusivity
I 164 pq XIS P
P e T A
g S
A ‘1‘{~+,.‘|~ +|~L;1_:n
Where: D- = apparent diffusivity Equation 4-8, EPA, 2002 cm?/s 6.68E-10 4.99E-08 1.97E-08
Q, = air-filled porosity EPA, 2002 unitless 2.84E-01 2.84E-01 2.84E-01
Q. = water-filled porosity EPA, 2002 unitless 0.15 0.15 0.15
n = total soil porosity EPA, 2002 unitless 4.34E-01 4.34E-01 4.34E-01
I = soil dry bulk density EPA, 2002 g/cm? 15 15 15
H = dimensionless Henry's Law Constant EPA, 2015 unitless 4.90E-04 1.80E-02 1.20E-02
D, = diffusivity of chemical x in air EPA, 2015 cm¥/s 2.60E-02 2.40E-02 2.40E-02
D. = diffusivity of chemical x in water EPA, 2015 cm¥/s 6.70E-06 6.20E-06 6.10E-06
K, = soil-water partition coefficient EPA, 2002 cm?/g 1.08E+03 4.62E+02 7.80E+02
Kd: Soil-Water Partition CoefTicient
Where: K, = soil-water partition coefficient EPA, 2002 cm’/g 1080 462 780
K. = soil organic carbon-water partition coefficiert EPA, 2015 cm’/g 1.80E+05 7.70E+04 1.30E+05
f. = organic cortert of soil EPA, 2002 a/g 0.006 0.006 0.006
Reference:

EPA, 2015: Regional Screening Level (RSL) Chemical-specific Parameters Supporting Table, June 2015.
Available online at: hitp:/Avwwv.epa.gov/reg3mvmd/risk/human/rb-concentration_table/index.htm.
EPA, 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites, OSWER 9355 .4-24, December 2002.
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Receptor Population: Tres
Receptor Age: Adolescent

passer

Calculation of Chemical Cancer Risks and Non-Cancer Hazards for Trespasser

Table F.5

Lee’s Land Landfill Site

Louisville, Kentucky

Page 1 of 2

Medium | Exposure | Exposure | Exposure Chemicals of Maximum Cancer Risk Calculations Non-Cancer Hazard Calculations (1)
Medium Point Route Potential Concern Concentration Intake/Exposure Concentration CSF/Unit Risk Cancer Intake/Exposure Concentration RfD/RFC Hazard
Value Units Value Units Value Units Risk Value Units Value Units Quotient
Soil Soil On-Site Ingestion |Arsenic 1.60E+01 mg/kg 4.84E-07 mg/kg-d 1.50E+00 tmg/kg-d) ' 7.3E-07 3.39E-06 mg/kg-d 3.00E-04 mg/kg-d 1.1E-02
Lead 1.30E+03 mg/kg 6.56E-05 mg/kg-d - tmg/kg-d) ' NC 4.59E-04 mg/kg-d - mg/kg-d NC
Thallium 2.80E+00 mg/kg 141E-07 mg/kg-d - tmg/kg-d) ' NC 9.89E-07 mg/kg-d 1.00E-05 mg/kg-d 9.9E-02
Berzota)pyrene 5.10E+00 mg/kg 7.72E-07 mg/kg-d 7.30E+00 | (mg/kg-d)' 5.6E-06 1.80E-06 mg/kg-d - mg/kg-d NC
Berzota)arthracene 5.90E+00 mg/kg 8.93E-07 mg/kg-d 7.30E-01 tmg/kg-d) ' 6.5E-07 2.08E-06 mg/kg-d - mg/kg-d NC
Berzotk)fluoranthene 2.10E+00 mg/kg 3.18E-07 mg/kg-d 7.30E-02 (mg/kg-dy ' 2.3E-08 7.42E-07 mg/kg-d - mg/kg-d NC
Diberzota,hjanthracene 2.20E-01 mg/kg 3.33E-08 mg/kg-d 7.30E+00 | (mg/kg-d)' 24E-07 7.77E-08 mg/kg-d - mg/kg-d NC
Bisi2-ethylhexyliphthalate | 3.50E+02 mg/kg 1.77E-05 mg/kg-d 1.40E-02 tmg/kg-d) ' 2.5E-07 1.24E-04 mg/kg-d 2.00E-02 mg/kg-d 6.2E-03
Dieldrin 4.00E-02 mg/kg 2.02E-09 mg/kg-d 1.60E+01 tmg/kg-d) ' 3.2E-08 1.41E-08 mg/kg-d 5.00E-05 mg/kg-d 2.8E-04
Aroclor 1248 2.80E+01 mg/kg 141E-06 mg/kg-d 2.00E+00 | (mg/kg-d)' 2.8E-06 9.89E-06 mg/kg-d - mg/kg-d NC
Aroclor 1254 3.00E-01 mg/kg 1.51E-08 mg/kg-d 2.00E+00 | (mg/kg-d)' 3.0E-08 1.06E-07 mg/kg-d 2.00E-05 mg/kg-d 5.3E-03
Exposure Route Total 1.0E-05 1.2E-01
Dermal |Arsenic 1.60E+01 mg/kg 9.39E-08 mg/kg-d 1.50E+00 tmg/kg-d) ' 14E-07 6.57E-07 mg/kg-d 3.00E-04 mg/kg-d 2.2E-03
Lead 1.30E+03 mg/kg 0.00E+00 mg/kg-d - tmg/kg-d) ' NC 0.00E+00 mg/kg-d - mg/kg-d NC
Thallium 2.80E+00 mg/kg 0.00E+00 mg/kg-d - tmg/kg-d) ' NC 0.00E+00 mg/kg-d 1.00E-05 mg/kg-d NC
Berzota)pyrene 5.10E+00 mg/kg 3.89E-07 mg/kg-d 7.30E+00 | (mg/kg-d)' 2.8E-06 9.07E-07 mg/kg-d - mg/kg-d NC
Berzota)arthracene 5.90E+00 mg/kg 4.50E-07 mg/kg-d 7.30E-01 (mg/kg-dy ' 3.3E-07 1.05E-06 mg/kg-d - mg/kg-d NC
Berzotkifluorarthene 2.10E+00 mg/kg 1.60E-07 mg/kg-d 7.30E-02 tmg/kg-d) ' 1.2E-08 3.74E-07 mg/kg-d - mg/kg-d NC
Diberzota,hjanthracene 2.20E-01 mg/kg 1.68E-08 mg/kg-d 7.30E+00 | (mg/kg-d)' 1.2E-07 3.91E-08 mg/kg-d - mg/kg-d NC
Bisi2-ethylhexyliphthalate | 3.50E+02 mg/kg 6.84E-06 mg/kg-d 1.40E-02 tmg/kg-d) ' 9.6E-08 4.79E-05 mg/kg-d 2.00E-02 mg/kg-d 2.4E-03
Dieldrin 4.00E-02 mg/kg 7.82E-10 mg/kg-d 1.60E+01 tmg/kg-d) ' 1.3E-08 5.47E-09 mg/kg-d 5.00E-05 mg/kg-d 1.1E-04
Aroclor 1248 2.80E+01 mg/kg 7.66E-07 mg/kg-d 2.00E+00 | (mg/kg-d)' 1.5E-06 5.37E-06 mg/kg-d - mg/kg-d NC
Aroclor 1254 3.00E-01 mg/kg 8.21E-09 mg/kg-d 2.00E+00 | (mg/kg-d' 1.6E-08 5.75E-08 mg/kg-d 2.00E-05 mg/kg-d 2.9E-03
Exposure Route Total 5.1E-06 7.6E-03
Exposure Point Total 1.6E-05 1.3E-01
Exposure Medium Total 1.6E-05 1.3E-01
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Receptor Population: Tres
Receptor Age: Adolescent

passer

Table F.5

Calculation of Chemical Cancer Risks and Non-Cancer Hazards for Trespasser
Lee's Land Landfill Site

Louisville, Kentucky

Page 2 of 2

Medium | Exposure | Exposure | Exposure Chemicals of Maximum Cancer Risk Calculations Non-Cancer Hazard Calculations (1)
Medium Point Route Potential Concern Concentration Intake/Exposure Concentration CSF/Unit Risk Cancer Intake/Exposure Concentration RfD/RFC Hazard
Value Units Value Units Value Units Risk Value Units Value Units Quotient
Soil Ambiert Air On-Site Inhalation |Arsenic 1.60E+01 mg/kg 4.34E-11 mg/m 4.30E+00 (mg/m ) ! 1.9E-10 3.04E-10 mg/m 1.50E-05 mg/m 2.0E-05
Lead 1.30E+03 mg/kg 3.53E-09 mg/m - tmg/m ' NC 2.47E-08 mg/m - mg/m NC
Thallium 2.80E+00 mg/kg 7.59E-12 mg/m - tmgim ' NC 5.32E-11 mg/m - mg/m NC
Berzota)pyrene 5.10E+00 mg/kg 4.15E-11 mg/im 1.10E+00 tmg/m ' 46E-11 9.68E-11 mg/m - mg/m NC
Berzota)anthracene 5.90E+00 mg/kg 2.36E-08 mg/im 1.10E-01 tmg/m ' 2.6E-09 5.50E-08 mg/m - mg/m NC
Berzotk)fluorarthene 2.10E+00 mg/kg 1.71E-11 mg/m 1.10E-01 tmg/m )’ 1.9E-12 3.99E-11 mg/m - mg/m NC
Diberzot(a hjanthracene 2.20E-01 mg/kg 1.79E-12 mg/m 1.20E+00 (mg/m ) ! 21E-12 4.18E-12 mg/m - mg/m NC
Bisi2-ethylhexyliphthalate | 3.50E+02 mg/kg 9.49E-10 mg/m 2.40E-03 tmg/m ) ! 2.3E-12 6.65E-09 mg/m - mg/m NC
Dieldrin 4.00E-02 mg/kg 1.08E-13 mg/m 4 .60E+00 tmg/m ' 5.0E-13 7.59E-13 mg/m - mg/m NC
Aroclor 1248 2.80E+01 mg/kg 3.23E-07 mg/im 5.70E-01 (mg/m ) ! 1.8E-07 2.26E-06 mg/m - mg/m NC
Aroclor 1254 3.00E-01 mg/kg 2.17E-09 mg/m 5.70E-01 (mg/m ) ! 1.2E-09 1.52E-08 mg/m - mg/m NC
Exposure Route Total 1.9E-07 2.0E-05
Exposure Point Total 1.9E-07 2.0E-05
Exposure Medium Total 1.9E-07 2.0E-05
Medium Total 1.6E-05 1.3E-01
Total of Receptor Risk Across All Media 1.6E-05 |Total of Receptor Hazard Across All Media 1.3E-01
Note:

NC = Not Calculated

(1) Non-cancer hazard calculations based on the most conservative receptor, that being the young child and child.
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Receptor Population: Recreational User
Receptor Age: Young Child, Child, Adolescert, and Adult

Table F.6

Calculation of Chemical Cancer Risks and Non-Cancer Hazards for Recreational User
Lee’s Land Landfill Site

Louisville, Kentucky

Page 1 of 2

Medium | Exposure | Exposure | Exposure Chemicals of Maximum Cancer Risk Calculations Non-Cancer Hazard Calculations (1)
Medium Point Route Potential Concern Concentration Intake/Exposure Concentration CSF/Unit Risk Cancer Intake/Exposure Concentration RfD/RFC Hazard
Value Units Value Units Value Units Risk Value Units Value Units Quotient
Soil Soil On-Site Ingestion |Arsenic 1.60E+01 mg/kg 1.69E-06 mg/kg-d 1.50E+00 tmg/kg-d) ' 2.5E-06 1.75E-05 mg/kg-d 3.00E-04 mg/kg-d 5.8E-02
Lead 1.30E+03 mg/kg 2.29E-04 mg/kg-d - tmg/kg-d) ' NC 2.37E-03 mg/kg-d - mg/kg-d NC
Thallium 2.80E+00 mg/kg 4.93E-07 mg/kg-d - tmg/kg-d) ' NC 5.11E-06 mg/kg-d 1.00E-05 mg/kg-d 5.1E-01
Berzota)pyrene 5.10E+00 mg/kg 3.13E-06 mg/kg-d 7.30E+00 | (mg/kg-d)' 2.3E-05 9.32E-06 mg/kg-d - mg/kg-d NC
Berzota)arthracene 5.90E+00 mg/kg 3.62E-06 mg/kg-d 7.30E-01 tmg/kg-d) ' 2.6E-06 1.08E-05 mg/kg-d - mg/kg-d NC
Berzotk)fluoranthene 2.10E+00 mg/kg 1.29E-06 mg/kg-d 7.30E-02 (mg/kg-dy ' 9.4E-08 3.84E-06 mg/kg-d - mg/kg-d NC
Diberzota,hjanthracene 2.20E-01 mg/kg 1.35E-07 mg/kg-d 7.30E+00 | (mg/kg-d)' 9.8E-07 4.02E-07 mg/kg-d - mg/kg-d NC
Bisi2-ethylhexyliphthalate | 3.50E+02 mg/kg 6.16E-05 mg/kg-d 1.40E-02 tmg/kg-d) ' 8.6E-07 6.39E-04 mg/kg-d 2.00E-02 mg/kg-d 3.2E-02
Dieldrin 4.00E-02 mg/kg 7.05E-09 mg/kg-d 1.60E+01 tmg/kg-d) ' 1.1E-07 7.31E-08 mg/kg-d 5.00E-05 mg/kg-d 1.5E-03
Aroclor 1248 2.80E+01 mg/kg 4.93E-06 mg/kg-d 2.00E+00 | (mg/kg-d)' 9.9E-06 5.11E-05 mg/kg-d - mg/kg-d NC
Aroclor 1254 3.00E-01 mg/kg 5.28E-08 mg/kg-d 2.00E+00 | (mg/kg-d)' 1.1E-07 5.48E-07 mg/kg-d 2.00E-05 mg/kg-d 2.7E-02
Exposure Route Total 4.0E-05 6.3E-01
Dermal |Arsenic 1.60E+01 mg/kg 2.58E-07 mg/kg-d 1.50E+00 tmg/kg-d) ' 3.9E-07 3.50E-06 mg/kg-d 3.00E-04 mg/kg-d 1.2E-02
Lead 1.30E+03 mg/kg 0.00E+00 mg/kg-d - tmg/kg-d) ' NC 0.00E+00 mg/kg-d - mg/kg-d NC
Thallium 2.80E+00 mg/kg 0.00E+00 mg/kg-d - tmg/kg-d) ' NC 0.00E+00 mg/kg-d 1.00E-05 mg/kg-d NC
Berzota)pyrene 5.10E+00 mg/kg 1.29-06 mg/kg-d 7.30E+00 | (mg/kg-d)' 9.4E-06 4.83E-06 mg/kg-d - mg/kg-d NC
Berzota)arthracene 5.90E+00 mg/kg 1.49E-06 mg/kg-d 7.30E-01 (mg/kg-dy ' 1.1E-06 5.59E-06 mg/kg-d - mg/kg-d NC
Berzotkifluorarthene 2.10E+00 mg/kg 5.31E-07 mg/kg-d 7.30E-02 tmg/kg-d) ' 3.9E-08 1.99E-06 mg/kg-d - mg/kg-d NC
Diberzota,hjanthracene 2.20E-01 mg/kg 5.56E-08 mg/kg-d 7.30E+00 | (mg/kg-d)' 4.1E-07 2.08E-07 mg/kg-d - mg/kg-d NC
Bisi2-ethylhexyliphthalate | 3.50E+02 mg/kg 1.88E-05 mg/kg-d 1.40E-02 tmg/kg-d) ' 2.6E-07 2.55E-04 mg/kg-d 2.00E-02 mg/kg-d 1.3E-02
Dieldrin 4.00E-02 mg/kg 2.15E-09 mg/kg-d 1.60E+01 tmg/kg-d) ' 3.4E-08 2.91E-08 mg/kg-d 5.00E-05 mg/kg-d 5.8E-04
Aroclor 1248 2.80E+01 mg/kg 2.11E-06 mg/kg-d 2.00E+00 | (mg/kg-d)' 4.2E-06 2.86E-05 mg/kg-d - mg/kg-d NC
Aroclor 1254 3.00E-01 mg/kg 2.26E-08 mg/kg-d 2.00E+00 | (mg/kg-d' 4.5E-08 3.06E-07 mg/kg-d 2.00E-05 mg/kg-d 1.5E-02
Exposure Route Total 1.6E-05 4.0E-02
Exposure Point Total 5.6E-05 6.7E-01
Exposure Medium Total 5.6E-05 6.7E-01
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Receptor Population: Recreational User
Receptor Age: Young Child, Child, Adolescert, and Adult

Table F.6

Calculation of Chemical Cancer Risks and Non-Cancer Hazards for Recreational User
Lee’s Land Landfill Site

Louisville, Kentucky

Page 2 of 2

Medium | Exposure | Exposure | Exposure Chemicals of Maximum Cancer Risk Calculations Non-Cancer Hazard Calculations (1)
Medium Point Route Potential Concern Concentration Intake/Exposure Concentration CSF/Unit Risk Cancer Intake/Exposure Concentration RfD/RFC Hazard
Value Units Value Units Value Units Risk Value Units Value Units Quotient
Soil Ambiert Air On-Site Inhalation |Arsenic 1.60E+01 mg/kg 9.73E-11 mg/m 4.30E+00 (mg/m ) ! 4.2E-10 5.24E-10 mg/m 1.50E-05 mg/m 3.5E-05
Lead 1.30E+03 mg/kg 7.90E-09 mg/m - tmg/m ' NC 4.26E-08 mg/m - mg/m NC
Thallium 2.80E+00 mg/kg 1.70E-11 mg/m - tmgim ' NC 9.17E-11 mg/m - mg/m NC
Berzota)pyrene 5.10E+00 mg/kg 8.59E-11 mg/im 1.10E+00 tmg/m ' 94E-11 1.67E-10 mg/m - mg/m NC
Berzota)anthracene 5.90E+00 mg/kg 4.88E-08 mg/im 1.10E-01 tmg/m ' 54E-09 9.49E-08 mg/m - mg/m NC
Berzotkfluoranthene 2.10E+00 mg/kg 3.54E-11 mg/m 1.10E-01 tmg/m )’ 3.9E-12 6.87E-11 mg/m - mg/m NC
Diberzot(a hjanthracene 2.20E-01 mg/kg 3.70E-12 mg/m 1.20E+00 (mg/m ) ! 44E-12 7.20E-12 mg/m - mg/m NC
Bisi2-ethylhexyliphthalate | 3.50E+02 mg/kg 2.13E-09 mg/m 2.40E-03 tmg/m ) ! 5.1E-12 1.15E-08 mg/m - mg/m NC
Dieldrin 4.00E-02 mg/kg 243E-13 mg/m 4.60E+00 tmg/m ' 1.1E-12 1.31E-12 mg/m - mg/m NC
Aroclor 1248 2.80E+01 mg/kg 7.23E-07 mg/im 5.70E-01 (mg/m ) ! 4 1E-07 3.89E-06 mg/m - mg/m NC
Aroclor 1254 3.00E-01 mg/kg 4.87E-09 mg/m 5.70E-01 (mg/m ) ! 2.8E-09 2.62E-08 mg/m - mg/m NC
Exposure Route Total 4.2E-07 3.5E-05
Exposure Point Total 4.2E-07 3.5E-05
Exposure Medium Total 4.2E-07 3.5E-05
Medium Total 5.6E-05 6.7E-01
Total of Receptor Risk Across All Media 5.6E-05 |Total of Receptor Hazard Across All Media 6.7E-01
Note:

NC = Not Calculated
(1) Non-cancer hazard calculations based on the most conservative receptor, that being the young child and child.
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United States Department of the Interith Z 3 13 Pif 87

FISH AND WILDLIFE SERVICE REGE =)
Post Office Box 845 D:j Al =
Cookeville, TN 38501 WAST!

January 16, 1987

MEMORANDUM

TO: AFWE, USFWS, Atlanta, GA. (Attn: RCA)

FROM: Field Supervisor, ES, Cookeville, TN.

SUBJECT: Preliminary Natural Resources Survey, Lee's Lane Landfill

Site, Louisville, Jefferson County, Kentucky (ER 86/1028)

In response to Mr. Bruce Blanchard's request of August 18, 1986, we
have conducted a preliminary survey of the subject site to determine
whether or not natural resources under the trusteeship of the
Department of the Interior (DDI) are present in the vicinity of the
site and, if present, whether or not damages have occurred or are
, 1ikely to occur to these resources from pollutants on or derived from
this site. This survey was conducted in accordance with procedures
outlined in PEP-Environmental Review Memorandum No. ER 83-2, and
pursuant to the EPA/DOI Memorandum of Understanding on preliminary
surveys of damages to natural resources. If you have questions or
comments, please contact RCA Specialist Lee Barclay of my staff.

Site Description and Background

The Lee's Lane Landfill Site is located adjacent to the Ohio River in
Jefferson County, approximately 4.4 miles southwest of Louisville,
Kentucky. The site, consisting of 112 acres, is composed of three
tracts and measures approximately 5,000 feet in Tength and 1,500 feet
in width. The Northern and Central Tracts of the landfill consist of
level to gently sloping land while the Southern Tract contains two
depressions with steep slopes. Three terraces, each approximately 20
feet wide, form the slope on the river side of the landfill, Much of
the Tandfill surface is covered with well-established vegetation
ranging from grasses and shrubs to woodlands. Elevations range from
383 feet above mean sea level (amsl) along the Ohio River to 461 feet
amsl along the levee.

The site is bordered on the east and south by a flood protection levee
(designed on the 500-year flood). To the northeast is Borden,
Incorporated (a chemical manufacturer), to the south is Louisville Gas
and Electric, Cane Run Plant (a coal-burning generating station), and
to the east is Riverside Gardens (a residential development of about
330 homes and 1,100 people). Beyond these areas the surrounding land
use is predominantly woodlands and agricultural Tland.
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Lee's Lane Landfill is bordered on the west by the Ohio River. The
site, located at River Mile 616, is on the riverside of the earthen
Tevee and is subject to flooding during high water periods. Flood
conditions occur every 1.2 years and have an average duration of 12
days. Based on the designated 100-year flood level of 447.6 feet
ams1, which occurred in 1945, some 25 to 50 percent of the landfill
would be inundated with floodwaters during this event.

Two ponds, a swamp, and intermittent streams are located on the site.
These waterbodies apparently result from surface runoff and possibly
from groundwater exposure. The swamp and ponds are located in the
southern portion of the site. Seeps can also be found during low
river levels along the river bank where groundwater breaks out of the
ground and enters the river.

The geology of the site area consists of approximately 110 feet of
Ohio River alluvium and glacial outwash underlain by New Albany shale,
reported to be 100 feet thick., The alluvial aquifer is unconfined,
with the shale forming an aquitard between the alluvial aquifer and
the deeper limestone aquifers. The water table is approximately 50
feet below land surface and flow in the aquifer is predominantly
toward the Ohio River. MWater levels in the aguifer vary with
fluctuations of the Ohio River.

The terrestrial flora on and near Lee's Lane Landfill has been
subjected to societal disturbances. The landfill surface supports
typical field grasses. The grass cover is successfully established
over most of the landfill, with the exception of some erosional areas
near the river and in the Army Corps of Engineers' levee construction
area on the southern side of the landfill. North of the Tandfill
there is an industrial park. The east side of the landfill is
bordered by the levee, which serves as a managed buffer zone between
the landfill and the adjacent residential development. The west side
of the site has a relatively undisturbed area which serves as a buffer
zone between the landfill and the Ohio River. This strip of land
supports a more dense growth of grasses, shrubs, and trees typical of
bottomland riparian woodlands. This strip of riparian habitat is
subject to periodic inundation by the Ohio River.

Site access is presently unrestricted and the site is occasionally
used for recreational purposes such as hunting and target practice.
Scattered piles of domestic debris observed during the Natural
Resources Survey suggest that indiscriminant dumping may still be
occurring.

Domestic, commercial, and industrial wastes were disposed of in the
landfill from the late 1940's to 1975. Prior to and during its use as
a landfill, sand and gravel were quarried at the site by the Hofgesang
Company. In 1971, the State permitted the Southern Tract of the
landfill under its Solid Waste Program. In 1974, the Lee's Lane



Landfill permit expired and, due to repeated compliance violations,
was not renewed.

In March 1975, the Jefferson County Department of Public Health was
notified of the presence of methane gas in Riverside Gardens. As a
result of explosive levels of methane gas, seven families were
evacuated by the Jefferson County Housing Authority. The homes were
purchased and the families were relocated. in April 1975, the
Kentucky Natural Resources and Environmental Protection Cabinet
(NREPC) filed a lawsuit that resulted in landfill closure. All
construction requiring excavation was prohibited within 860 feet of
the landfill and any construction proposed within 1,500 feet of the
landfill required a gas test.

Between 1975 and 1979, 44 gas observation wells were installed in and
around the landfill and in Riverside Gardens to monitor the
concentration, pressure and lateral extent of methane migration.
Samples collected from these wells indicated that the source of the
methane and associated toxic gases was the decomposition of landfill
wastes. In October 1980, a gas collection system was installed on the
site between the fill and Riverside Gardens.

In February 1980, the Kentucky Department of Hazardous Materials and
Waste Management (HMWM) discovered approximately 400 drums about 100
feet from the Ohio River bank on a 10-foot vertical rise above the
river. Over 50 chemicals were identified, including phenolic resins,
benzene, and relatively high concentrations of copper, cadmium,
nickel, lead, chromium, and arsenic. In October of 1981, the drums
were removed by the owners under Court Order. The wastes were removed
from the drums and transported to an approved hazardous waste disposal
facility. The remaining nonhazardous drummed materials and the empty
drums were buried onsite.

A Remedial Investigation was initiated at the Lee's Lane Landfill Site
in 1983 by the NUS Corporation under contract from the EPA. Major
findings from this investigation are summarized as follows: (1)
Primary contaminant migration pathways consist of surface water
infiltration to groundwater and surface runoff to the large onsite
pond, except during major storms and floods. (2) Onsite surface water
contains low, but elevated, levels of contaminants. (3) Contaminant
"hot spots" occur onsite, with soil samples containing estimated
concentrations of lead and chromium of 2,000 mg/kg (ppm) each, for
e§amp1e. (4) The major migration pathway for groundwater is direct
discharge to the Ohio River. (5) Onsite groundwater contains low, but
elevated, levels of organic compounds and some inorganic contaminants.
Thq primary organic contaminants are phenolic resins and benzene,
wh1[e the major inorganic contaminants include arsenic, barium,
cadmium, chromium, Tead, manganese, and iron. (6) Offsite groundwater
concentrations of these contaminants are currently below the maximum
allowable Tevels for drinking water. (7) The public health assessment
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concluded that the primary public health concern at the site was the
elevated levels of chromium found in onsite groundwater, and that
there was no evidence of offsite public health problems related to the
site at that time. (8) The public health assessment also noted that,
in the absence of controlled access to the site, the surface wastes
should be removed and the soils containing elevated levels of chromium
and lead should be covered.

Interior's Trusteeship

Qur investigation reveals that there are no known anadromous fishes or
critical habitats for endangered or threatened species that occur 1in
the vicinity of the Lee's Lane Landfill. However, Indiana bats occur
in the area and an occasional bald eagle is observed feeding or
resting along the Ohio River. Several species of migratory birds
occasionally can be found near the project site, including the
red-tailed hawk, red-shouldered hawk, mourning dove, eastern bluebird,
cardinal, eastern meadowlark, mockingbird, American robin, and several
species of sparrows and warblers. No National Parks, National
Wildlife Refuges, National Fish Hatcheries, or Indian Reservations
occur in the general vicinity of the site.

National Resources Survey

Survey investigations of this site included examination of topographic
maps of the site; coordination with the Kentucky Department of
Environmental Protection, the Kentucky Department of Fish and Wildlife
Resources, and the Kentucky Nature Preserves Commission; and
consultation with the Service's Asheville, North Carolina, Endangered
Species Field Station.

An onsite inspection of the Lee's Lane Landfill site and adjacent
habitats was conducted on December 13, 1983, by Dr. Lee A. Barclay,
Ecological Services, U.S. Fish and Wildlife Service, Cookeville,
Tennessee, and Mr. Jim Lee, Regional Environmental Officer, Department
of the Interior, Atlanta, Georgia. They were accompanied by
representatives of the U.S. Geological Survey, the U.S. Environmental
Protection Agency, and the Kentucky Department of Environmental
Protection who provided technical assistance and background
information on the site and its operations. Follow-up inspections
were conducted by Dr., Barclay in June 1984 and May 1986.

The 112-acre site is primarily level to gently sloping land that is
fairly well stabilized with grasses and shrubs. The southern portion
of the site contains two shallow ponds and is fairly steep-sloped. A
20-to-50-foot strip of riparian vegetation occurs along the terraced
banks of the Qhio River on the western border of the site.

Fish and wildlife habitats on the vast majority of the site have been
severely degraded due to prior landfill and more recent remedial



actions. Very little habitat or food materials are present on the
site to attract wildlife, with the exception of the two ponds and the
strip of riparian vegetation that borders the Ohio River. Higher
quality fish and wildlife habitat is relatively abundant in the
general project area , so there is little about the site that would
attract fish and wildlife species to it.

Conclusions and Recommendations

The natural resources survey indicates that adverse impacts to DOI
trust resources resulting from the Lee's Lane Landfill Site probably
are minor-to-nonexistent. The major reasons for this conclusion are
the current lack of suitable habitat on the site to attract or support
fish and wildlife populations, and the relative abundance of more
suitable habitat in the project vicinity. Furthermore, offsite
migration of contaminants from this site has not been demonstrated,
although it probably has occurred to some unknown degree during storm
events and flooding.

From a fish and wildlife standpoint, expeditious cleanup of the site -
including treatment or removal of contaminated soils, sediments, and
surface waters, and paving or capping to prevent downward movement of

CWater through contaminated zones - would be in the best interest of
DOI trust resources.

Because of the lack of suitable habitat at Lee's Lane Landfill to
support significant numbers of wildlife or fish species, and the
absence of other DOI trust resources in the site vicinity, we
recommend that the DOI waive its right to bring claims against
responsible parties and/or the Superfund for any damages to these
resources caused by the release of hazardous substances, provided that
the contaminated soils, sediments, and surface waters are removed from
the site or properly treated and, further, that the site be capped or
otherwise treated so as to retard or eliminate downward movement of
water through contaminated zones and, hence, offsite migration of
contaminated groundwater. This action will allow EPA to consummate
settlement of enforcement proceedings and get the site cleaned up as

expeditiously as possible.

Thomas S. Talley
Field Supervisor

TST/LAB/bb
cxc: Mr. Jim Lee, REO, DOI, Atlanta, GA.
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APPENDIX | —
Technical Memorandum — Evaluation of Ecological Risk

Introduction

This Technical Memorandum provides an evaluation of the potential for risk to ecological receptors
for the following potentially complete migration and exposure pathways for Lee’s Lane Landfill
(Landfill):

1. Exposure of avian and mammalian wildlife to surface soil of the Landfill,

2 Exposure of aquatic life in the Ohio River due to surface runoff from the Landfill,

3. Exposure of benthic invertebrates to sediment of the Pond,

4 Exposure of benthic invertebrates in the Ohio River to groundwater migrating from the

beneath the Landfill to sediment of the Ohio River, and

5. Exposure of wildlife to site-related constituents below the Landfill cap through food chain
transfer.

Each of the pathways is evaluated below.

Avian and Mammalian Wildlife Exposed to Soil

2.1 Data Evaluated

The dataset for the evaluation of risk to avian and mammalian wildlife consisted of samples of
surface soil collected in 2011 from the Landfill by SMG and the United States Environmental
Protection Agency (EPA) and in 2013 by Kentucky Department for Environmental Quality (KDEP).
Surface soil data for the 2011 and 2013 sampling events are presented in Table 1.1 and Table 1.2,
respectively. The constituents evaluated are those screened by KDEP and identified as exceeding
residential criteria for the protection of human health and those identified by GHD as qualitatively
elevated above site-specific background (e.g., Table 5.4 on page 5-23 of the Remedial
Investigation/Feasibility Study (NUS, 1986)).

Table 1.3 presents the summary statistics for the dataset. Information presented in Table 1.3
includes number of samples, number samples with detected concentrations, frequency of detection
(FOD), minimum and maximum detected concentrations, arithmetic mean concentrations, and 95%
upper confidence limit (UCL) concentrations calculated using ProUCL, Version 5 (EPA, 2013a). For
locations where duplicate samples were collected, the primary sample was included in the dataset
whereas the duplicate sample was used for quality assurance/quality control (QA/QC).

Constituents detected in surface soil are seven metals (arsenic, chromium, copper, lead, mercury,
nickel, and zinc), two polychlorinated biphenyls (PCBs — Aroclor 1248 and Aroclor 1254), four
polycyclic aromatic hydrocarbons (PAHs — benzo(a)pyrene, benzo(a)anthracene,
benzo(k)fluoranthene, and dibenz(a,h)anthracene), one semi-volatile organic compound (SVOC —
bis(2-ethylhexyl)phthalate), and one pesticide (dieldrin).

Thallium was detected in two duplicate samples, but not in either primary sample. Because thallium
was not detected in primary samples, it is eliminated from evaluation. Aroclor 1248 was detected in
one of 37 samples (2.7%) and dieldrin in one of 31 samples (3.2%). Based on FODs less than 5%
for a minimum of 20 samples, Aroclor 1248 and dieldrin are also eliminated from evaluation.



Benchmarks for PAHs have been developed for low molecular weight (LMW) and high molecular
weight (HMW) PAHs based on similar ecotoxicological effects. Accordingly, benzo(a)pyrene,
benzo(a)anthracene, benzo(k)fluoranthene, and dibenz(a,h)anthracene are evaluated collectively
as HWM PAHs. The concentration of HMW PAHs in a sample is as the sum of the concentrations of
benzo(a)pyrene, benzo(a)anthracene, benzo(k)fluoranthene, and dibenz(a,h)anthracene.

The dataset for bis(2-ethylhexyl)phthalate, a common laboratory contaminant, contains a sample
with a concentration (320 mg/kg) that is over an order of magnitude greater than the sample with
next highest concentration (9.9 mg/kg). Dixon’s outlier test, available in ProUCL, identified

320 mg/kg as a statistically significant outlier at the 99% confidence level. Summary statistics for
bis(2-ethylhexyl)phthalate presented in Table 1.3 are presented for the datasets with and without the
outlier.

2.2 Methods

Evaluation of risk to avian and mammalian wildlife was conducting using a 2-step process. In the
first step, exposure point concentrations (EPCs) were compared to generic ecological screening
values (ESVs) specific to avian and/or mammalian wildlife. ESVs for arsenic, chromium, copper,
lead, nickel, zinc, and HMW PAHSs are ecological soil screening levels (Eco-SSLs) identified by EPA
(2005a, 2005b, 2007a, 2007b, 2007c, 2007d, 2008). The ESV for mercury is the preliminary
remediation goal (PRG) for American woodcock identified by Efroymson et al. (1997). ESVs for
Aroclor 1254 and bis(2-ethylhexyl)phthalate are ecological screening levels (ESLs), based on
masked shrew, identified by EPA, Region 5 (EPA, 2003). For Eco-SSLs, the lower of the
benchmarks for avian and mammalian wildlife was conservatively selected as the ESV. EPCs are
95% UCL concentrations. Constituents with EPCs below their ESVs were identified as not posing
risk to wildlife above the potential for concern. Constituents with EPC greater than their ESVs were
carried forward for further evaluation using chain models.

The evaluation of risk proceeded to the second step only if the EPC of a constituent exceeded its
ESV. In this step, simple food chain models were used to evaluate the potential for risk to avian and
mammalian insectivores. The food chains focused on insectivores because the potential for risk is
typically higher to insectivores than other trophic guilds due to a relatively higher potential for
bioaccumulation, higher food ingestion rates, and smaller foraging ranges.

Exposure of wildlife to potential contaminants was calculated as:
IRtotal = (IRfood * Cfood) + (IRsoiI * Csoil) * (IRwater B Cwater) Equation 1

where,

IRt = Total ingestion rate of a constituent (mg/kg day),

IRs0q = FOOd ingestion rate (kg dry weight/kg body weight/day),

IRsoi = Incidental ingestion rate of soil (kg dry weight/kg body weight/day),
IRvater = INgestion rate of drinking water (L/kg body weight/day),

Ciooq = Concentration of a constituent in food (mg/kg dry weight),

Csoil = Concentration of a constituent in soil (mg/kg dry weight), and

Cwater = Concentration of a constituent in surface water (mg/L).

Ingestion of a constituent (IRya), Or dose, was divided by a toxicity reference value (TRV) to
produce a hazard quotient (HQ):

HQ = IRita/ TRV Equation 2
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A HQ greater than 1 (i.e., the dose exceeds the TRV) identifies a potential for risk to wildlife.

Concentrations of each constituent in soil invertebrates (Cso0q) Were calculated using the equations
identified in Table 1.4.

2.3 Results

Table 1.5 summarizes the results of the first step of the evaluation of risk to wildlife. Information
presented in Table 1.5 includes ESVs, receptors upon which the ESVs are based, source of the
ESVs, EPCs, and identification of constituents with EPCs greater than their ESVs.

The EPC for arsenic is below its ESV. Therefore, it can be concluded that concentrations of arsenic
in surface soil do not pose a potential for risk to avian and mammalian wildlife above the potential
for concern.

The EPCs for chromium, copper, lead, mercury, nickel, zinc, Aroclor 1254, HMW PAHSs, and
bis(2-ethylhexyl)phthalate exceed their ESVs. Consequently, these nine constituents were further
evaluated using food chain models.

Table 1.4 summarizes the food chain model for American woodcock, an indicator species for avian
insectivores. Table |.5 summarizes the food chain model for short-tailed shrew, an indicator species
for mammalian insectivores. Information presented in Table 1.4 and Table 1.5 includes EPCs and
ingestion of each constituent in soil invertebrates, surface water, and soil; total ingestion; TRVs; and
HQs.

The exposure parameters for body weight, food ingestion rate, water ingestion rate, and soll
ingestion rate are from EPA, Region 4 (EPA, 2013b). The TRVs for chromium, copper, lead,
mercury, nickel, zinc, Aroclor 1254, and HMW PAHSs are the lowest observed adverse effect levels
(LOAELSs) identified by Region 4. For bis(2-ethylhexyl)phthalate, the TRV for American woodcock is
the no observed adverse effect level (NOAEL) identified by Sample et al. (1996) and the TRV for
short-tailed shrew is the LOAEL, also identified by Sample et al. (1996).

The EPCs for soil are the 95% UCL concentrations identified in Table 1.3. The EPCs for soil were
used to calculate concentrations in soil invertebrates consumed by American woodcock and
short-tailed shrew based on the equations identified in Table 1.4. The EPCs for metals in surface
water are the Kentucky water quality standards for Kentucky (KDEP, 2003), assuming a hardness
of 50 mg/L calcium carbonate. The EPCs for Aroclor 1254, HMW PAHSs, and
bis(2-ethylhexyl)phthalate in surface water are assumed to be 0 mg/L.

For American woodcock, the HQs for zinc (0.7), Aroclor 1254 (0.1), and bis(2-ethylhexyl)phthalate
(1) are equal to or below 1 (Table 1.6). Therefore, it can be concluded that concentrations of zinc,
Aroclor 1254, and bis(2-ethylhexyl)phthalate in the surface soil of the Landfill do not pose a
potential for risk to avian wildlife above the threshold for concern.

The HQs for chromium (2), copper (3), lead (10), mercury (2), and nickel (2) are greater than 1
(Table 1.6), indicating a potential for risk to avian insectivores. The HQs for copper, lead, and
mercury are based on conservative LOAELSs that produce HQs greater than 1 for natural
background concentrations. Use of alternative LOAELSs that consider background produce HQs of
0.4 for copper and lead and 0.1 for mercury. Section 7 discusses the conservatism of the LOAELs
identified by EPA Region 4 and selection of alternative LOAELs. As discussed in Section 8, spot
capping of surface soil will reduce HQs for chromium (0.3) and nickel (0.4) to values below 1.
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For short-tailed shrew, the HQs for chromium (0.1), copper (1), mercury (0.4), zinc (0.8),

Aroclor 1254 (0.6), HMW PAHSs (0.3), and bis(2-ethylhexyl)phthalate (0.005) are equal to or below 1
(Table 1.7). Therefore, it can be concluded that concentrations of chromium, copper, mercury, zinc,
Aroclor 1254, HMW PAHSs, and bis(2-ethylhexyl)phthalate in the surface soil of the Landfill do not
pose a potential for risk to mammalian wildlife above the threshold for concern.

The HQs for lead (2) and nickel (7) are greater than 1 (Table 1.5), indicating a potential for risk to
mammalian insectivores. The HQ for nickel is based on a conservative LOAEL that produces a HQ
greater than 1 for natural background concentrations, whereas the LOAEL for lead is based a study
that is not representative of exposure for terrestrial receptors. Use of LOAELSs that consider
background and more appropriate exposure conditions produce HQs of 0.07 and 0.6 for lead and
nickel, respectively. Section 7 discusses the conservatism of the LOAELSs identified by EPA

Region 4 and selection of alternative LOAELs.

2.4 Conclusion

Based on analysis presented above, the potential for risk to avian and mammalian insectivores is
below the threshold for concern with use of LOAELs that are reflective of site-specific conditions
and with spot capping of areas with the highest concentrations of the COPECs.

Aquatic Life in the Ohio River

31 Evaluation

Data for the Ohio River published by Youger and Mitsch (1989) was used to evaluate sediment data
in the river collected for the reach between Pittsburgh and Louisville (general vicinity of the Landfill).
The study concluded that concentrations of metals generally decrease from upstream to
downstream. Reported concentrations of cadmium, chromium, copper, lead, nickel, and zinc near
Louisville are all below the probable effect concentrations (PECs) identified by MacDonald et al.
(2000). These data provide direct evidence from sampling data that the landfill has not adversely
impacted Ohio River sediments.

The dense vegetation on the Site and forested area between the Site and the Ohio River filter the
flow of surface runoff, allowing contaminants bound to particulate matter in runoff to drop out prior to
the runoff discharging into the Ohio River. The use of vegetation for reduction of sediment runoff is
widely recognized and is documented in the technical document (NRCS, 2010)

It should also be recognized that the contributory drainage area of the Site relative to the Ohio River
watershed is very small (112 acres) relative to the drainage basin of the Ohio River. Any potential
contaminants transported in surface runoff will be significantly attenuated once discharged into the
Ohio River.

3.2 Conclusion

Based on the above lines of evidence, it is concluded that surface runoff from the Land does not
pose risk or adversely impact aquatic life in the Ohio River.
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Benthic Invertebrates in the Pond

4.1 Data Evaluated

The dataset for evaluation of risk to benthic invertebrates in the Pond consists of two sediment
samples collected in 2011 by SMG and EPA. The bottom elevation of the Pond is well above the
water table. Consequently, upwelling of groundwater and discharge into the sediment profile of
Pond is not a complete migration pathway.

Table 1.8 presents the summary statistics for the dataset. Arsenic and lead were detected in both
samples. Table |.8 identifies the detected concentrations arithmetic mean of the two samples.
Aroclor 1254, benzo(a)pyrene, benzo(a)anthracene, benzo(k)anthracene, and
dibenz(a,h)anthracene were detected in one of the two samples. Table 1.8 identifies the
concentrations for the SMG and EPA samples. For PAHs, the concentration total PAHs, calculated
as the sum of the four detected PAHSs, is also identified in Table |.8. Duplicate samples were
collected by both SMG and EPA. The primary sample was included in the dataset whereas the
duplicate was used for QA/QC.

4.2 Methods

The potential for risk to benthic invertebrates in the Pond was evaluated by comparing EPCs to
sediment quality benchmarks (SQBs). For arsenic and lead, which were detected in both
sediments, the EPCs are the arithmetic mean concentrations of the two samples. The rationale for
using the arithmetic mean as the EPC is that the samples collected by SMG and EPA are in the
same general area of the Pond. For Aroclor 1254 the EPC is the detected concentration. For PAHSs,
the EPC is the concentration of total PAHs in the EPA sample. The SQBs for arsenic, chromium,
copper, lead, mercury, nickel, zinc, Aroclor 1254 and total PAHs are probable effect concentrations
(PECs) identified by MacDonald et al. (2000). The SQB for thallium is the maximum permissible
concentration (MPC) identified by Crommentuijn et al. (1997).

Constituents with EPCs below their SQBs were identified as not posing a potential for risk to benthic
invertebrates above the potential for concern.

4.3 Results

Table 1.9 summarizes the evaluation of risk to benthic invertebrates in the Pond. The EPCs for
arsenic, chromium, copper, mercury, nickel, thallium, zinc, Aroclor 1254 and total PAHs are below
their SQBs.

For lead, the EPC (134 mg/kg) is slightly greater than its SQB (128 mg/kg). Although the EPC
exceeds the SQB, other lines of evidence suggest exposure to lead does not adversely affect the
benthic community. For one, the highest concentration of 210 mg/kg of lead for the EPA sample is
an estimated concentration (J qualified). Second, the concentration of the closely located sample
collected by SMG (57.9 mg/kg) is substantially below the SQB. Third, comparison of concentrations
of lead in bulk sediment to a SQB is conservative, as it does not consider factors that influence the
bioavailability of lead in sediment. As a divalent metal, lead is likely bound to sulfides and organic
carbon in sediment, which reduces its bioavailability to benthic invertebrates (EPA, 2005c). Fourth,
the bottom elevation of the Pond with sits well above the water table. As such, the potential for
groundwater to upwell into the biologically active zone of the sediment profile is minimal.
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4.4 Conclusion

Based on the above results, it is concluded that the potential for risk to benthic invertebrates in
sediment of the Pond is below the threshold for concern.

Benthic Invertebrates in the Ohio River

51 Data Evaluated

The dataset for evaluation of risk to benthic invertebrates in the sediment of the Ohio River consists
for samples collected from monitoring wells MW-104 and MW-105, which are shallow wells closest
to the Ohio River. Samples for the dataset were collected in June 2014, March 2015, and

June 2015.

Constituents detected in MW-104 and MW-105 consist of ten metals (arsenic, barium, cadmium,
chromium, iron, lead, manganese, mercury, selenium, and zinc). Beryllium and copper were
analyzed for, but were not detected. Benzene was also analyzed for, but was not detected. For
samples with duplicates, the primary sample was included in the dataset whereas the duplicate was
used for QA/QC.

Table 1.10 presents the summary statistics for the pooled data for MW-104 and MW-105.
Information presented in Table 1.10 includes number of samples, number of samples with detected
concentrations, FOD, minimum and maximum concentrations, and arithmetic means.

5.2 Methods

Aquatic life in the sediment of the Ohio River is potentially exposed to metals in groundwater that
flows beneath the landfill and migrates off-Site, discharges into sediment, and flows upward through
the sediment profile and into the biologically active zone. The biologically active zone is typically
restricted to the top 2-3 inches of the sediment profile (Chaloner and Wotton, 1996; Davis, 1974).
As groundwater mixes with overlying surface water in the biologically active zone, the EPC for
sediment-dwelling organisms is the result of this mixing. Given the high flow of the Ohio River
relative to the inflow of groundwater, the EPCs in the biologically active zone are assumed to be 1%
of the concentration in groundwater in MW-104 and MW-105. The EPCs are arithmetic means
multiplied by 0.01. This assumed mixing is very conservative as the RI calculated a dilution factor of
67,456 for groundwater discharging to the Ohio River (see Section 4.3.4.5 of the Rl (NUS, 1986)).
The assumed mixing of groundwater and surface water in the biologically active zone is 0.15% of
calculated dilution by surface water. Table 1.10 identifies the EPCs for the metals detected in
MW-104 and MW-105, with and without mixing in the biologically active zone.

The potential for risk to benthic invertebrates was evaluated by comparing EPCs to ESVs for
surface water. ESVs for surface water are more appropriate for evaluation of risk to benthic
invertebrates than benchmarks for bulk sediment as potential toxicity is through exposure to
porewater in the interstitial spaces of the sediment (EPA, 2005c). The ESVs for arsenic, cadmium,
chromium, iron, lead, mercury, selenium, and zinc are Kentucky water quality standards

(KDEP, 2003). The ESVs for cadmium, lead, and zinc are hardness-dependent. In the absence of
site-specific data on hardness, a hardness of 50 mg/L calcium carbonate was conservatively
assumed. The ESV for manganese is the lowest chronic value (LCV) for daphnids identified by
Suter and Tsao (1996).
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The ESV for barium is the negligible concentration (NC) of 75 pg/L identified by Crommentuijn et al.
(1997). The NC is calculated as the sum of the background concentration and negligible addition
(NA), which is 1% of the maximum permissible addition (MPA), which is a no effect concentration
based on toxicity tests. Several other sources of screening benchmarks identify values of

39-40 pg/L for barium. (Suter and Tsao, 1996). These values are Tier || benchmarks, which,
because of the absence of sufficient database, include a number of conservative assumptions.

Constituents with EPCs below their ESVs were identified as not posing a potential for risk to benthic
invertebrates above the potential for concern.

5.3 Results

Table 1.11 summarizes the evaluation of risk to benthic invertebrates in the sediment of the Ohio
River. Information presented in Table 1.11 includes ESVs, basis and sources of the ESVs, EPCs
with and without mixing, and identification of constituents with EPCs greater than their ESVs.

Conservatively assuming no attenuation during migration from the monitoring wells to the Ohio
River and no mixing in the biologically active zone, the EPCs for arsenic, selenium, and zinc are
below their ESVs. For this conservative exposure scenario, the EPCs for barium, cadmium,
chromium, iron, lead, manganese, and mercury exceed their ESVs.

Based on a conservative assumption of 100-fold dilution due to mixing, the EPCs for all ten
constituents evaluated are below their ESVs. As discussed above, the RI calculated a dilution factor
of 67,456.

The data presented by Youger and Mitsch (1989) provide an additional line of evidence. As
discussed in Section 4, concentrations of metals in bulk sediment, which are used to evaluate the
potential for risk to benthic invertebrates, are below PECs identified by MacDonald et al. (2000).

54 Conclusion

Based on the above lines of evidence, including a conservative assumption of 100-fold dilution, it is
concluded that concentrations of arsenic, barium, cadmium, chromium, iron, lead, manganese,
mercury, selenium, and zinc in groundwater do not pose a potential for risk to benthic invertebrates
in the sediment of the Ohio River above the threshold for concern.

Exposure Through Plant Uptake

6.1 Evaluation

The potential for risk to avian and mammalian wildlife through uptake of potential contamination
below the Landfill cap by deep rooted vegetation is negligible. Uptake of the constituents of concern
by plants is low relative the uptake by earthworms and other soil invertebrates (EPA, 2010). The
food chain models for American woodcock and short-tailed shrew discussed in Section 2.3
assumed that these two indicator species consume only earthworms. As risk to avian and
mammalian insectivores was determined to be below the threshold for concern, the potential for risk
to herbivores is also below the threshold. For example, the Eco-SSLs for lead are 11 mg/kg for
avian insectivores and 46 mg/kg for avian herbivores (EPA, 2005b). Similarly, the Eco-SSLs for
lead are 56 mg/kg for mammalian insectivores and 1,200 mg/kg for mammalian herbivores.
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In addition to consumption of vegetation, wildlife could be exposed to potential contaminants that
have bioaccumulated in leaves and other parts of above ground vegetation that have decomposed
and become incorporated into surface soil. This potential source of contamination in surface soil is
accounted for in the analysis of surface soil. As demonstrated in Section 2.3, the potential for risk of
wildlife exposure to surface soil is below the potential for concern.

6.2 Conclusion

Given the above, there is no adverse ecological risk associated with plant uptake.

Uncertainties in Toxicity Reference Values

71 Evaluation

The food chain models identified a potential for risk to avian and mammalian insectivores exposed
to lead and nickel and avian insectivores exposed to chromium, copper, and mercury. The TRVs for
the food chain models are LOAELSs identified by EPA, Region 4 (2013b). The LOAELSs are generally
the lowest LOAELSs identified in various guidance sources and, as such, may not be applicable to
site-specific conditions in northern Kentucky. To assess the applicability of the LOAELSs to terrestrial
wildlife exposed to surface soil of the Landfill, protective concentration levels (PCLs) were
calculated using the exposure parameters for American woodcock and short-tailed shrew and
LOAELs identified EPA Region 4.

Table 1.12 identifies PCLs for chromium, copper, lead, mercury, and nickel and compares them to
the 95% UCL and 95™ percentile ambient background concentrations for Kentucky (Kentucky
Natural Resources Protection Cabinet, 2004). For avian wildlife, the PCLs for lead and mercury are
below the 95% UCL and 95™ percentile concentrations whereas the PCL for copper is below the
95" percentile. For mammalian wildlife, the PCL for nickel is below the 95" percentile concentration.
These results suggest the Region 4 LOAELSs for copper, lead, mercury, and zinc are overly
conservative as TRVs for Kentucky. A discussion of the technical basis of the Region 4 TRVs is
provided below.

For copper, the Region 4 LOAEL of 4.68 mg/kg-day for avian wildlife is the lowest bounded LOAEL
(i.e., the study from which the LOAEL is reported also reports a NOAEL) of 61 LOAELSs for growth
and reproduction identified in the Eco-SSL source document for copper (EPA, 2007a). The
geometric mean of the 61 bounded LOAELSs is 35.2 mg/kg-day. Using the geometric mean as an
alternative to the lowest LOAEL, the HQ for American woodcock is 0.4, indicating a potential for risk
below the threshold for concern (Table 1.13).

For lead, the Region 4 LOAEL of 1.94 mg/kg-day for avian wildlife is the lowest bounded LOAEL of
15 bounded LOAELSs for growth and reproduction identified in the Eco-SSL source document
(EPA, 2005b). The geometric mean of the 15 bounded LOAELs is 42.7 mg/kg-day. Using the
geometric mean as an alternative LOAEL, the HQ of American woodcock is 0.4, indicating a
potential for risk below the threshold for concern (Table 1.13).

For mercury, the Region 4 LOAEL of 0.078 mg/kg-day for avian wildlife is from the Great Lakes
Water Quality Initiative (GLWGI) and is based on exposure to methyl mercury. As factors that
facilitate methylation of mercury are not expected to be present in surface soil, a LOAEL for
inorganic mercury is more appropriate to evaluate the potential for risk to terrestrial receptors. Using
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the LOAEL of 0.9 mg/kg-day based on mercuric chloride identified by Sample et al. (1996), the HQ
for American woodcock is 0.1 (Table 1.13), indicating a potential for risk below the threshold for
concern.

For nickel, the Region 4 LOAEL of 2.71 mg/kg-day for mammalian wildlife is the lowest of 16
bounded LOAELSs for growth and reproduction identified in the Eco-SSL source document
(EPA, 2007b). The geometric mean of the 16 bounded LOAELs is 33.2 mg/kg-day. Using the
geometric mean as an alternative LOAEL, the HQ for short-tailed shrew is 0.6 (Table 1.13),
indicating a potential for risk below the threshold for concern.

Although the PCL for lead for mammalian receptors is above ambient background for Kentucky, the
Region 4 LOAEL for lead is the lowest of 38 bounded LOAELSs for growth and reproduction
identified in the Eco-SSL source document (EPA, 2005b). Moreover, it is from a study in which rats
were exposed to a highly soluble form of lead (lead acetate) in drinking water, test conditions that
are not applicable terrestrial exposure scenarios. The geometric mean of the 38 bounded LOAELs
is 157 mg/kg-day. Using the geometric mean as an alternative LOAEL, the HQ for short-tailed
shrew is 0.07 (Table 1.13), indicating a potential for risk below the threshold for concern.

7.2 Conclusion

In summary, alternative LOAELSs for copper, lead, mercury, and nickel that are more appropriate for
evaluating the potential for risk to terrestrial wildlife exposed to surface soil produce HQs that are
below the threshold for concern.

Spot Capping of Surface Soil

8.1 Evaluation

To facilitate risk management decisions for the Lee’s Lane Landfill, EPCs were calculated using
existing data assuming spot capping in the areas of sample locations NOO1, LL0O4, and S014.
Samples from these locations have the highest concentrations of chromium, copper, lead, mercury,
and nickel. Table 1.14 identifies the EPCs assuming spot capping at sample locations NOO1, LLO4,
and S014.

Table 1.15 identifies the HQs for American woodcock and short-tailed shrew with no remedial
actions and with spot remediation in the areas of sample locations NOO1, LL0O4, and S014. The HQs
are based on the alternative LOAELSs identified in Table 1.13.

8.2 Conclusion

With no remedial actions, the HQs for American woodcock exposed to chromium and nickel exceed
1 and the HQ for short-tailed shrew is equal to 1.

With spot capping, the HQs for American woodcock and short-tailed shrew for all five metals
(chromium, copper, lead, mercury and nickel) are substantially below 1.
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Table 1.1

Soil Data for 2011 Sampling Event

Ecological Risk Evaluation
Lee's Lane Landfill

April 2011 Soil Sampling Results (SMG Results)

April 2011 Soil Sampling Results (EPA Results)

Station ID LLO1 LLO2 LLO3 LLO3 LLO4 LLO1 LLO2 LLO3 LLO3 LLO4
Sample ID LLO1 LLO2 LLO3 LLO3Dup LLO4 LLO1 LLO2 LLO3 LLO3Dup LLO4
Sample Depth Interval (ft bgs)
Matrix Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil
Sample Date Background 4/6/2011 4/6/2011 4/6/2011 4/6/2011 4/6/2011 4/6/2011 4/6/2011 4/6/2011 4/6/2011 4/6/2011

Constituent Units
Metals
Arsenic mg/kg 0.059-555™M 8.13 8.41 6.44 6.33 6.88 3.6 3.1 3.1 45 29
Chromium mg/kg 283-168 ™M 17.9 21.3 13.9 12.5 49.0 18 19 16 16 21
Copper mg/kg 0.49 - 636" NA NA NA NA NA 32 32 36 23 43
Lead mg/kg 0.03-284" 88.3 63.9 57.9 246 263 84 57 210J 320 230
Nickel mg/kg 039-837M NA NA NA NA NA 43 31 20 20 230
Mercury mg/kg 0.007 -0.729 1" NA NA NA NA NA 0.14 0.30 23 0.15 0.23
Thallium mg/kg 0.13-28 M NA NA NA NA NA ND ND ND ND ND
Zinc mg/kg 6-470™M NA NA NA NA NA 180 170 0.430 170 530
Polychlorinated Biphenyls (PCBs)
PCB-1248 (Aroclor 1248) mg/kg ND ND ND ND ND ND ND ND ND ND
PCB-1254 (Aroclor 1254) mg/kg ND ND ND ND 0.16 0.0256 J 0.041J 0.086 J 0.046 J 0214
Polycyclic Aromatic Hydrocarbons (PAHSs)
Benzo(a)pyrene mg/kg 0.10 ND ND ND 0.1 0.1 ND 0.48 ND 0.28
Benzo(a)anthracene mg/kg 0.09 ND ND ND 0.13 0.10 ND 0.37 ND 0.24
Benzo(k)fluoranthene mg/kg 0.08 ND ND ND 0.10 0.11 ND 0.47 ND 0.25
Dibenzo(a,h)anthracene mg/kg ND ND ND ND ND ND ND 0.076 ND 0.053
Semi-Volatile Organic Compounds (SVOCs)
Bis(2-ethylhexyl)phthalate mg/kg ND 0.76 ND ND 0.42 0.54 ND ND ND ND

Notes:

Semi-volatiles, VOC and PCB/Pesticides were screened against residential criteria by KDEP and only parameters with residential exceedances are shown. Given that there is no electronic

data base, a qualititative review of the lab sheets was conducted and it was determined that these parameter groups had very few detections and did not warrant further ecological review other than the parameters
that exceeded residential criteria. A similar exercise was completed for metals. However, copper, chromium, nickel, mercury and zinc were added regardless of concentration at the request of EPA

that additional metals be evaluated.
NA - Not Analyzed
ND - Non Detect

(1) Arsenic data was evaluated using Kentucky's Ambient Background Guidance Assessment documents
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Table 1.2 Page 1 of 3
Soil Data for 2013 Sampling Event
Ecological Risk Evaluation
Lee's Lane Landfill
April 2013 Soil Sampling Results
Station ID
Sample ID NOO1 [ NOO1Dup| NOO1 N002 NOO3 NOO5 C001 C002 C003 C004 C005 C006 C006Dup C006 C007
Sample Depth Interval (ft bgs) 0-05 0-0.5 0.5-1.0 0-05 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-05 0-0.5 0.5-2.0 0-0.5
Matrix Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil
Sample Date
Constituents Units Background
Metals
Arsenic mg/kg 0.059-555'" 3.7 3.8 NA NA NA NA NA NA NA 7.3 NA 5.1 55 NA NA
Chromium mg/kg 283-168 " 270 200 NA NA NA NA NA NA NA 14 NA 14 13 NA NA
Copper mg/kg 0.49-636" 81 79 NA NA NA NA NA NA NA 14 NA 13 13 NA NA
Lead mg/kg 0.03-284" 43 36 NA NA NA NA NA NA NA 14 NA 37 39 NA NA
Mercury mg/kg 0.39-837 M NA NA NA NA NA NA NA NA NA - NA - - NA NA
Nickel mg/kg 0.007 -0729 " 53 63 NA NA NA NA NA NA NA 17 NA 14 15 NA NA
Thallium mg/kg 0.13-28"M ND ND NA NA NA NA NA NA NA <1.0 NA <0.99 1.1 NA NA
Zinc mg/kg 6-470" 180 170 NA NA NA NA NA NA NA 54 NA 65 66 NA NA
Polychlorinated Biphenyls (PCBs)
PCB-1248 (Aroclor 1248) mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
PCB-1254 (Aroclor 1254) mg/kg ND ND ND ND ND ND ND ND ND ND 0.30 ND ND 0.21 ND
Polycyclic Aromatic Hydrocarbons (PAHs)
Benzo(a)pyrene mg/kg 0.043 0.035 0.028 ND 0.064 ND 0.060 ND 0.14 ND 0.31 0.068 0.085 0.048 0.084
Benzo(a)anthracene mg/kg 0.048 0.035 ND 0.031 0.064 ND 0.054 ND 0.14 ND 0.098 0.061 0.076 0.048 0.063
Benzo(k)fluoranthene mg/kg 0.77 ND ND ND 0.036 ND 0.034 ND 0.087 ND 0.087 0.045 0.044 ND 0.048
Dibenzo(a,h)anthracene mg/kg ND ND ND ND ND ND ND ND 0.14 ND ND ND ND ND ND
Semi-Volatile Organic Compounds (SVOCs)
Bis(2-ethylhexyl)phthalate mg/kg 0.38 0.2 ND 0.10 0.05 0.1 0.051 0.034 0.027 0.1 0.9 0.4 0.61 0.23 ND
Pesticides
Dieldrin mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND




Table 1.2 Page 2 of 3

Soil Data for 2013 Sampling Event
Ecological Risk Evaluation
Lee's Lane Landfill

April 2013 Soil Sampling Results

Station ID
Sample ID Coo08 C009 C010 S001 S002 S003 S003 S004 S005 S006 S007 S008 S009 S010 S011 S014
Sample Depth Interval (ft bgs) 0-0.5 0-0.5 0-0.5 0.05 0.05 0.05 0.5-2.0 0.05 0.05 0.0.5 0.05 0.0.5 0.0.5 0.05 0.0.5 0.0.5
Matrix Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil
Sample Date
Constituents Units Background
Metals
Arsenic mg/kg 0059 -555M NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 7.9
Chromium mg/kg 283-168 " NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 36
Copper mg/kg 049 -636" NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 240
Lead mg/kg 0.03-284 " NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 380
Mercury mg/kg 039-837M NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA --
Nickel mg/kg 0.007-0721™M NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 37
Thallium mg/kg 0.13-281M NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA ND
Zinc mg/kg 6-470™" NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 480
Polychlorinated Biphenyls (PCBs)
PCB-1248 (Aroclor 1248) mg/kg ND ND ND ND ND ND ND ND 28 ND ND ND ND ND ND ND
PCB-1254 (Aroclor 1254) mg/kg ND ND ND ND ND 0.045 ND ND ND ND 012 ND ND ND ND ND
Polycyclic Aromatic Hydrocarbons (PAHs)
Benzo(a)pyrene mg/kg 0.075 ND 0.037 0.079 0.066 ND ND 0.064 4 0.044 0.082 ND ND 0.045 ND 3.4
Benzo(a)anthracene mg/kg 0.073 ND 0.047 0.087 0.078 ND ND 0.072 0.72 ND 0.068 ND ND 0.044 ND 46
Benzo(k)fluoranthene mg/kg 0.066 ND ND 0.049 0.035 ND ND 0.04 ND 0.035 0.052 ND ND 0.034 ND ND
Dibenzo(a,h)anthracene mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.22
Semi-Volatile Organic Compounds (SVOCs)
Bis(2-ethylhexyl)phthalate mg/kg 0.96 021 ND 0.17 0.27 0.1 0.1 0.12 350 1.3 9.9 0.54 0.1 0.23 0.054 ND
Pesticides
Dieldrin mg/kg ND ND ND ND ND ND ND 0.04 ND ND ND ND ND ND ND ND




Table 1.2

Soil Data for 2013 Sampling Event
Ecological Risk Evaluation
Lee's Lane Landfill

April 2013 Soil Sampling Results
Station ID
Sample ID S014Dup S015 S016
Sample Depth Interval (ft bgs) 0.0.5 0.0.5 0.05
Matrix Soil Soil Soil
Sample Date
Constituents Units Background
Metals
Arsenic mg/kg 0059-555M 16 NA NA
Chromium mg/kg 283-168 " 43 NA NA
Copper mg/kg 0.49 - 636" 260 NA NA
Lead mg/kg 003-284" 1300 NA NA
Mercury mg/kg 039-837M -- NA NA
Nickel mg/kg 0.007 -0.7219 " 46 NA NA
Thallium mg/kg 013-28" 2.8 NA NA
Zinc mg/kg 6-470" 740 NA NA
Polychlorinated Biphenyls (PCBs)
PCB-1248 (Aroclor 1248) mg/kg ND ND ND
PCB-1254 (Aroclor 1254) mg/kg ND ND ND
Polycyclic Aromatic Hydrocarbons (PAHs)
Benzo(a)pyrene mg/kg 51 ND 0.087
Benzo(a)anthracene mg/kg 5.9 ND 0.091
Benzo(k)fluoranthene mg/kg 21 ND 0.053
Dibenzo(a,h)anthracene mg/kg 0.10 ND ND
Semi-Volatile Organic Compounds (SVOCs)
Bis(2-ethylhexyl)phthalate mg/kg ND 0.13 0.55
Pesticides
Dieldrin mg/kg ND ND ND
Notes:

Semi-volatiles, VOC and PCB/Pesticides were screened against residential criteria by KDEP and only parameters with residential exceedances are shown.
Given that there is no electronic data base, a qualitative review of the lab sheets was conducted and it was determined that these parameter groups had very few
detections and did not warrant further ecological review other than the parameters that exceeded residential criteria. A similar exercise was completed for metals.
However, copper, chromium, nickel, mercury and zinc were added regardless of concentration at the request of EPA that additional metals be evaluated.

NA - Not Analyzed
ND - Non Detect

(M Arsenic data was evaluated using Kentucky's Ambient Background Guidance Assessment documents

NOO1Dup is labeled as S013 on lab sheet

C006Dup is labeled as NOO4 on lab sheet
S014Dup is labeled as S012 on lab sheet
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Table 1.3

Summary Statistics for Surface Soil
Ecological Risk Evaluation

Lee's Lane Landfill

Page 1 of 1

No. No. Minimum | Maximum | Arithmetic veL
Constituent Samples Detect | FOD Detect Detect Mean (mg/kg) UCL Method
s (mg/kg) | (mg/kg) | (mg/kg)
Metals
Arsenic 10 10 100% 2.9 8.41 5.70 7.00 Student's-t UCL
Chromium 10 10 100% 14 270 48.0 157 95% Chebyshev (Mean, Sd) UCL
Copper 7 7 100% 13 240 65.0 124 Student's-t UCL
Lead 10 10 100% 14 380 126 262 95% Adjusted Gamma UCL
Mercury 6 6 100% 0.1 0.3 0.172 0.24 Student's-t UCL
Nickel 7 7 100% 14 230 60.7 188 95% Adjusted Gamma UCL
Thallium 7 0 0%
Zinc 7 7 100% 54 530 237 377 Student's-t UCL
_Polychlorinated Eiphenyls (WBS)
Aroclor 1248 37 T [2.7% 28 28 n/c n/c
Aroclor 1254 37 8 22% 0.025 0.3 0.139 0.200 Student's-t UCL
_Polycyclic Aromatic Hydrocarbons (F’AHS)
Benzo(a)pyrene 37 24 65% 0.028 4 0.647 n/c ---
Benzo(a)anthracene 37 23 62% 0.031 46 0.600 n/c -—-
Benzo(k)fluoranthene 37 19 51% 0.034 0.77 0.199 n/c -—-
Dibenz(a,h)anthracene 37 3 8.1% 0.053 0.22 0.118 n/c -—-
HMW PAHs (Detects) 37 25 | 68% | 0.028 8.22 0.756 2.33 95% Chebyshev (Mean, Sd) UCL
Semi-Volatile Organic Compounds
Bis(2-ethylhexyl)phthalate
All Data (Detects) ' 37 30 81% 0.027 350 12.3 63.07 95% Chebyshev (Mean, Sd) UCL
Less Outlier (Detects) ‘ 36 29 81% 0.027 99 0.651 1.20 95% Standard Bootstrap UCL
Pesticides
Dieldrin 31 1 3.2% 0.04 0.04 n/c n/c
Notes:

' - Summary statistics calculated for detected concentrations. Detection limits not reported for non-detects.

nfc - not calculated

FOD - Frequency of Detection
HMW - High Molecular Weight
Sd - Standard Deviation

UCL - Upper Confidence Limit
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Table 1.4
Soil to Soil Invertebrate Uptake Equations

Ecological Risk Evaluation
Lees Lane Landfill

Constiutent Soil to Soil Invertebrate Uptake Equation Source
Metals
Chromium Cinvertebrate = 0-306 * Csg; * 0.16 USEPA (2008)
Copper Cinvertebrate = 0.515 * Cy * 0.16 USEPA (2007a)
Lead Cinvertebrate = €XP((0.807 * (In(Cyey)) - 0.218)) * 0.16 USEPA (2005b)
Mercury Cinvertebrate = €XP((0.3369 * (In(Cyqy)) + 0.0781)) * 0.16 Sample et al. (1998)
Nickel Cinvertebrate = 0.7778 * Cgy * 0.16 Sample et al. (1998)
Zinc Cinvertebrate = €XP((0.328 * (In(Cgo)) + 4.449)) * 0.16
Polychlorinated Biphenyls (PCBs)
Aroclor 1254 Cinvertebrate = 0.66 * Cqq Blankenship et al. (2005)
Polycyclic Aromatic Hydrocarbons (PAHSs)
HMW PAHs Cinvertebrate = 2.6 * Cgoy * 0.16 USEPA (2007¢)
Semi-Volatile Organic Compounds (SVOCs)
bis(2-ethylhexyl)phthalate Cinvertebrate = 1 ™ Csoil Uptake Factor of 1.0 Assumed
Notes:

Cinvertebrate - CONCeNtration in soil invertebrates (mg/kg wet weight)
Csoil - Concentration in soil (mg/kg dry weight)

exp - Exponential

In - Natural Logarithm



Table 1.5

Comparison of Exposure Point Concentrations for Soil to Ecological Screening Values
Ecological Risk Evaluation
Lee's Lane Landfill

Page 1 of 1

Ecological Screening Value Exposure Point
Exposure Point .
. . Concentration > Advance to Food
Constituent Concentration . .
(mg/kg) Ecological Chain Mode/
Value Receptor Source Screening Value
(mg/kg)
Metals
Arsenic 43 Eco-SSL. |, EPA (2005a) 7.0 No No
Chromium 26 Eco-SSL. |, EPA (2005b) 157 Yes Yes
Copper 28 Eco-SSL. |, EPA (2006) 124 Yes Yes
Lead 11 Eco-SSL. |, EPA (2005¢) 262 Yes Yes
Efroymson et al.
Mercury 0.00051 Woodcock 0.24 Yes Yes
(1997)
Nickel 130 Eco-SSLy, ] EPA (20072) 188 Yes Yes
Zinc 46 Eco-SSL. |, EPA (2007b) 377 Yes Yes
Polychlorinated Biphenyls (PCBs)
Aroclor 1254 0.000332 ESL-.... EPA (2003) 0.200 Yes Yes
Polycyclic Aromaic Hydrocarbons (PAHS)
HMW PAHs 1.1 Eco-SSL 1y EPA (2007) 2.33 Yes Yes
Semi-Volatile Organic Compounds (SVOCs)
Bis(2-ethylhexyl)phthalate 0.925 ESL-... EPA (2003) 1.20 Yes Yes

Notes:

Bold Font identifies Exposure Point Concentration > Ecological Screening Value
Eco-SSL - Ecological Soil Screening Level

EPA - U.S. Environmental Protection Agency

ESL - Ecological Screening Level
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Table 1.6

Food Chain Model - American Woodcock
Ecological Risk Evaluation

Lee's Lane Landfill

AMERICAN WOODCOCK

Exposure Parameters
Body Weight 0.170 kg
Food Ingestion
Wet Weight 1.16 kg WW/kg BW-day
Dry Weight 0.186 kg DW/kg BW-day
Water Ingestion 0.100 L/&g BW-day
Soil Ingestion 0.104 unitless
MEDIA CONCENTRATIONS INGESTION
- - TRV HQ

Constituent Soil Surface Soil Soil Surface Soil Total

Invertebrates Water Invertebrates Water

mg/kg WW mg/L mg/kg DW mg/kg-day mg/kg-day | mg/kg-day | mg/kg-day | mg/kg-day | unitless
Metals
Chromium 7.69E+00 4.20E-02 1.57E+02 8.92E+00 4 20E-03 | 3.03E+00 | 1.20E+01 | 5.00E+00 | 2.E+00
Copper 1.02E+01 5.00E-03 1.24E+02 1.19E+01 5.00E-04 | 2.39E+00 | 1.43E+01 | 4.68E+00 | 3.E+00
Lead 1.15E+01 1.20E-03 2.62E+02 1.34E+01 1.20E-04 | 5.06E+00 | 1.84E+01 | 1.94E+00 | 1.E+01
Mercury 1.10E-01 7.70E-04 2.36E-01 1.23E-01 8.00E-05 | 4.60E-03 1.30E-01 7.80E-02 | 2.E+00
Nickel 2.34E+01 2.90E-02 1.88E+02 2.71E+01 2.90E-03 | 3.63E+00 | 3.08E+01 | 1.86E+01 | 2.E+00
Zinc 9.58E+01 6.40E-02 3.77E+02 1.11E+02 6.40E-03 | 7.28E+00 | 1.18E+02 | 1.70E+02 | 7.E-O1
Polychlorinated Biphenyls (PCBs)
Aroclor 1254 1.32E-01 0.00E+00 2.00E-01 1.53E-01 0.00E+00 | 3.86E-03 1.57E-01 | 1.20E+00 | 1E-01
Polycyclic Aromatic Hydrocarbons (PAHs)
HMW PAHs 9.69E-01 0.00E+00 2.33E+00 1.12E+00 0.00E+00 | 4.50E-02 | 1.17E+00 | 1.43E+00 | 8E-01
Semi-Volatile Organic Compounds {SVOCs)
Bis(2-ethylhexyl)phthalat 1.02E+00 0.00E+00 1.02E+00 1.18E+00 1.97E-02 | 1.20E+00 | 1.20E+00 | 1.10E+00 | 1E+00

Notes:

Bold Font identifies Hazard Quotient > 1
DW - Dry Weight

HMW - High Molecular Weight

HQ - Hazard Quotient

TRV - Toxicity Reference Value

WW - Wet Weight



SHORT-TAILED SHREW

Table 1.7

Food Chain Model - Short-Tailed Shrew

Ecological Risk Evaluation

Lee's Lane Landfill

Exposure Parameters

Body Weight 0.017 kg
Food Ingestion
Wet Weight 0.81 kg WW/kg BW-day
Dry Weight 0.130 kg DW/kg BW-day
Water Ingestion 0.290 L/kg BW-day
Sail Ingestion 0.037 unitless

MEDIA CONCENTRATIONS INGESTION

- - TRV HQ

Soil Surface Soil Soil Surface Soil Total

Invertebrates Water Invertebrates Water

mg/kg WW mg/L mg/kg DW mg/kg-day mg/kg-day | mg/kg-day | mg/kg-day | mg/kg-day | unitless
Metals
Chromium 7.69E+00 4 20E-02 1.57E+02 6.23E+00 1.22E-02 | 7.50E-01 | 6.99E+00 | 5.82E+01 1E-01
Copper 1.02E+01 5.00E-03 1.24E+02 8.28E+00 1.45E-03 | 5.90E-01 | 8.87E+00 | 6.79E+00 | 1E+00
Lead 1.15E+01 1.20E-03 2.62E+02 9.32E+00 3.50E-04 | 1.26E+00 | 1.06E+01 | 5.00E+00 | 2E+00
Mercury 1.10E-01 7.70E-04 2.36E-01 8.60E-02 2.20E-04 | 1.10E-03 | 9.00E-02 | 2.50E-01 4E-01
Nickel 2.34E+01 2.90E-02 1.88E+02 1.90E+01 8.41E-03 | 9.00E-01 1.99E+01 | 2.71E+00 | 7E+00
Zinc 9.58E+01 6.40E-02 3.77E+02 7.76E+01 1.86E-02 | 1.81E+00 | 7.94E+01 | 1.04E+02 | 8E-O1
Polychlorinated Biphenyls (PCBs)
Aroclor 1254 1.32E-01 0.00E+00 2.00E-01 1.07E-01 0.00E+00 | 9.60E-04 1.08E-01 | 6.00E-01 6E-01
Polycyclic Aromatic Hydrocarbons (PAHSs)
HMW PAHs 9.69E-01 0.00E+00 2.33E+00 7.85E-01 0.00E+00 | 1.10E-02 | 7.96E-01 | 3.07E+00 | 3E-O1
Semi-Volatile Organic Compounds{ SVOCs)
Bis(2-ethylhexyl)phthalatg 1.02E+00 0.00E+00 1.02E+00 8.26E-01 0.00E+00 | 4.89E-03 | 8.31E-01 | 1.83E+02 | 5E-03

Notes:

Bold Font identifies Hazard Quotient > 1

DW - Dry Weight

HMW - High Molecular Weight
HQ - Hazard Quotient

TRV - Toxicity Reference Value
WW - Wet Weight
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Summary Statistics for Pond Sediment

Table 1.8

Ecological Risk E

valuation

Lee's Lane Landfill

Constituent Sag;;les Deﬁ":é ts FOD SM?.I? 32‘" Ple EPALfgf:ple AHIZZZ: " (ffg’jlfg)
(mg/kg) (mg/kg) (mg/kg)
Metals
Arsenic 2 2 100% 6.44 3.1 477 477
Chromium 2 2 100% 13.9 16 15.0 15.0
Copper 1 1 100% NA 36 36.0 36.0
Lead 2 2 100% 57.9 210J 134 134
Mercury 2 2 100% 0.82 0.15 0.49 0.49
Nickel 1 1 100% NA 20 20.0 20.0
Thallium 0 0 nfc NA NA ---
Zinc 1 1 100% NA 430 430 430
Polychlorinated Biphenyls (PCBs)
Aroclor 1254 2 1 50% ND 0.086 J nfc 0.086
Polycyclic Aromatic Hydrocarbons (PAHS)
Benzo(a)pyrene 2 1 50% ND 0.48 n/c
Benzo(a)anthracene 2 1 50% ND 0.37 n/c
Benzo(k)anthracene 2 1 50% ND 0.47 n/c
Dibenz(a,h)anthracene 2 1 50% ND 0.076 n/c
Total PAHs 2 1 50% ND 1.396 nfc 1.40
Notes:

J - Estimated concentration

EPA - U.S. Environmental Protection Agency

EPC - Exposure Point Concentration
FOD -Frequency of Detection
SMG - Smith Management Group
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Table 1.9

Comparison of Exposure Point Concentrations for Pond Sediment to Sediment Quality Benchmarks
Ecological Risk Evaluation
Lee's Lane Landfill

Sediment Quality Benchmark . Exposure Point . .
- Exposure P?lnt Concentration > Potential for.Rlsk to
Constituent Concentration . . Benthic
(mg/kg) Sediment Quality Invertebrates
Value Benchmark Source Benchmark
(mg/kg)
|Metals
Arsenic 33.0 PEC MacDonald et al. (2000) 477 No No
Chromium 111 PEC MacDonald et al. (2000) 15.0 No No
Copper 149.0 PEC MacDonald et al. (2000) 36.0 No No
Lead 128 PEC MacDonald et al. (2000) 134 Yes Marginal
Mercury 1.06 PEC MacDonald et al. (2000) 0.49 No No
Nickel 48.6 PEC MacDonald et al. (2000) 20.0 No No
Thallium 2.6 MPC Crommentuijn et al. (1997) ND No
Zinc 459 PEC MacDonald et al. (2000) 430 No No
|Polychlon'nated Biphenyls (PCBs)
| Aroclor 1254 0.676 PEC MacDonald et al. (2000) 0.086 No No
|Polycyclic Aromatic Hydrocarbons PAHs)
| Total PAHs 22.8 PEC MacDonald et al. (2000) 1.396 No No
Notes:

Bold Font identifies Exposure Point Concentration > Sediment Quality Benchmark
MPC - Maximum Permissible Concnetration
ND - Not Detected
PEC - Probable Effect Concentration
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Table 1.10

Summary Statistics of MW-104 and MW-105
Lee's Lane Landfill
Ecological Risk Evaluation

EPC
(wg/L)
. No. No. Minimum Detect | Maximum Detect | Arithmetic Mean
Constituent FOD
Samples | Detects {ug/L) {ug/L) {ug/L)
. . 100-Fold
No Mixing .
Mixing

Metals

Arsenic 6 6 100% 27 300 141 141 1.41

Barium 6 6 100% 190 1,100 567 567 5.67

Beryllium 4 0 0%

Cadmium 6 2 33% 0.36 1.9 113 113 0.0M11

Chromium 6 1 17% 32 32 n/c 320 0.320

Copper 4 0 0%

Iron 4 4 100% 6,300 29,000 18,325 18,325 183

Lead 6 2 33% 17 130 31.7 31.7 0.317

Manganese 4 4 100% 1,000 7,300 3,400 3,400 34.0

Mercury 2 1 50% 1.6 1.6 n/c 1.6 0.016

Selenium 6 2 33% 0.95 1.9 1.43 1.43 0.014

Zinc 4 3 75% 13 20 14.3 14.3 0.14
Volatile Organic Compounds (VOCs)

Benzene | 4 | 0 | 0% | | |

Notes:

EPC - Exposure Point Concentration
FOD - Frequency of Detection
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Table 1.11

Comparison of Estimated Exposure Point Concentrations in Porewater in the Ohio River to Ecological Screening Values
Ecological Risk Evaluation
Lee's Lane Landfill

Ecological Screening Value Exposure Point tl’:‘oncentration Exgoslure.Pc;igt Conqent\r/az}ion > Potential for Risk 16
Constituent (o) coPbglea Sereening e Benthic
Value i - - i Invertebrates
(ug/L) Benchmark Source No Mixing 100-Fold Mixing No Mixing 100-Fold Mixing
Metals
Arsenic 150 waQs KDEP (2003) 141 141.20 No No No
Barium 75 NC Crommentuijn et al. (1997) 567 0.567 Yes No No
Cadmium 0.152 waQs KDEP (2003) 1.13 0.011 Yes No No
Chromium 11 waQs KDEP (2003) 320 0.32 Yes No No
Iron 1,000 waQs KDEP (2003) 18,325 183 Yes No No
Lead 1.2 waQs KDEP (2003) 31.7 0.317 Yes No No
Manganese 1,100 LCV Suter and Tsao (1996) 3,400 340 Yes No No
Mercury 0.91 waQs KDEP (2003) 1.60 0.016 Yes No No
Selenium 5.0 waQs KDEP (2003) 1.90 0.019 No No No
Zinc 64.5 waQs KDEP (2003) 14.3 0.143 No No No
Notes:

Bold Font identifies Exposure Point Concentration > Ecological Screening Value
KDEP - Kentucky Department for Environmental Protection

LCV - Lowest Chronic Value

NC - Negligible Concentration

WQS - Water Quality Standard



Table .12

Comparison of Protective Concentration Levels to Kentucky Ambient Background
Ecological Risk Evaluation
Lee's Land Landfill

PCL Kentucky Ambient Background
Constiutent Units
Avian Mammalian 95% UCL 95" percentile
Chromium mg/kg 65.7 21.3 40.0
Copper mg/kg 40.7 21.3 a7
Lead mg/kg 18.6 106 33.0 84.6
Mercury mg/kg 0.058 0.07 0.14
Nickel mg/kg 113 25.6 21.7 46.8
Notes:

Bold Font identifies PCL below 95% UCL and/or 95th Percentile for Ambient Background

PCL - Protective Concentration Level

UCL - Upper Confidence Limit
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Table 1.13

Comparison of Hazard Quotients of Region 4 and Alternative LOAELs
Ecological Risk Evaluation
Lee's Land Landfill

Page 1 of 1

Avian Mammalian
. Region 4 Alternative Region 4 LOAEL Alternative
Constiutent
LOAEL HQ LOAEL HQ LOAEL HQ LOAEL HQ
(mg/kg-day) | (unitless) | (mg/kg-day) | (unitless) |(mg/kg-day) | (unitless) |(mg/kg-day)| (unitless)
Copper 468 3 35.2 0.4
Lead 1.94 10 427 0.4 5.0 2 157 0.07
Mercury 0.078 2 0.90 0.1
Nickel 2.7 7 33.2 0.6
Notes:

Bold Font identifies HQ > 1
HQ - Hazard Quotient
LOAEL - Lowest Observed Adverse Effect Level



Table .14

Exposure Point Concenrations With Spot Capping
Ecological Risk Evaluation
Lee's Land Landfill

Exposure Point Concentration Units EPC with N0OT, LLO4, and S014
data removed
Chromium mg/kg 19.7
Copper mg/kg 353
Lead mg/kg 80.7
Mercury mg/kg 0.276
Nickel mg/kg 42
Notes:

Exposure Concentrations and 85% Upper Confidence Limits (UCLs), unless otherwise noted
2 . Exposure Point Concentration is 90th Percentile
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Table 1.15

Hazard Quotients with Spot Capping

Ecological Risk Evaluation
Lee's Land Landfill
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Remediation Scenario Chromium Copper Lead Mercury Nickel
No Remediation

American Woodcock 2 0.4 0.4 0.1 2

Short-Tailed Shrew 0.1 1 0.07 0.4 0.6
Spot Capping at Sample Locations NOO1, LL0O4, and S014

American Woodcock 0.3 0.1 0.2 0.2 0.4

Short-Tailed Shrew 0.02 0.4 0.03 0.4 0.1

Notes:

Bold Font identifies HQ > 1





