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I INTRODUCTION

The purpose of a five-year review (FYR) is to evaluate the implementation and performance of a
remedy in order to determine if the remedy is and will continue to be protective of human health
and the environment. The methods, findings and conclusions of FYRs are documented in FYR
reports, such as this one. In addition, FYR reports identify issues found during this review, if
any, and document recommendations to address them.

The U.S. Environmental Protection Agency (EPA) is preparing this FYR review, pursuant to the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) Section
121, consistent with the National Contingency Plan (NCP) (40 CFR Section 300.430(f)(4)(ii))
and considering EPA policy.

This is the fifth FYR for the Love Canal Superfund site (Site), located in the City of Niagara
Falls, Niagara County, New York. It is the policy of the EPA to conduct FYRs of pre-Superfund
Amendments and Reauthorization Act of 1986 (SARA) remedies which result in hazardous
substances remaining on-site. The triggering action for this policy review is the completion date
of the previous FYR. Previous FYRs for the LC Site have defined Operable Unit One (OU1) as
the sitewide OU; this FYR addresses OU1.

The EPA FYR team was led by Damian Duda (supervisor) and includes Liana Agrios
(hydrogeologist), Marian Olsen (human health risk assessor), Abigail Debofsky (ecological risk
assessor), and Mike Basile (community involvement coordinator (CIC)). The relevant entities,
such as the potentially responsible parties (PRPS), the New York State Department of
Environmental Conservation (NYSDEC) and the New York State Department of Health
(NYSDOH), were notified of the initiation of this FYR. The FYR process began on July 18,
2023.

Site Background

The Site is located in an urban area in the southeast corner of the City of Niagara Falls,
approximately 1/4 mile north of the Niagara River (see Figure 1). Approximately 2,000 people
live within a mile of the Love Canal Landfill (LCL) area and are serviced by a public water
supply system.

The Site includes a 3,200 feet-by-80 feet canal section (one of two discontinuous sections) that
was excavated by Mr. William T. Love in the late 1800’s for a proposed direct current
hydroelectric power project. Subsequently, the project was abandoned.

Between 1942 and 1952, the Hooker Chemicals & Plastics Corporation (now Occidental
Chemical Corporation (OXY)) disposed of approximately 22,000 tons of drummed and liquid
chemical wastes, including polycyclic aromatic hydrocarbons (PAHs), halogenated organics,
pesticides, chlorobenzenes and trichlorophenols, containing 2,3,7,8- tetrachlorodibenzo-p-dioxin
(TCDD or dioxin), into the abandoned canal.

In 1953, when the dumping ceased, the original disposal area was covered with soil and deeded
by Hooker Chemicals to the Niagara Falls Board of Education (NFBE). Subsequently, a



residential neighborhood, along with the 99™ Street School, was developed in the area adjacent
to the original disposal site. The houses which were built immediately around the LCL were
identified as the Ring 1 and Ring 2 homes. The term “Emergency Declaration Area” (EDA) had
been used to describe the entire 350-acre area, primarily consisting of residential neighborhoods,
which developed around the original LCL. The vast majority of families in this area were
relocated as part of two presidential emergency declarations (see discussion below).

Subsequently, in September 1988, after its review of EPA’s Habitability Study, the NYSDOH
issued its Habitability Decision which indicated that some of the former EDA neighborhood
could be resettled for residential purposes and others could be used for commercial/industrial
purposes only.

FIVE-YEAR REVIEW SUMMARY FORM

SITE IDENTIFICATION

Site Name: Love Canal
EPA ID: NYD980768717
State: NY

Region: 2 City/County: Niagara Falls/Niagara

NPL Status: Deleted

Multiple OUs? Has the site achieved construction completion?
Yes Yes

Lead agency: EPA

Author name (Federal or State Project Manager): Damian Duda
Author affiliation: EPA

Review period: 7/18/2023 —01/15/2024

Date of site inspection: 11/30/2023

Type of review: Policy

Review number: 5

Triggering action date: 4/11/2019

Due date (five years after triggering action date): 4/11/2024




II. RESPONSE ACTION SUMMARY

Basis for Taking Action

Problems with odors and residues in the basements and backyards of residential properties in the
area were first reported in the 1970s. Various studies verified that numerous toxic chemicals had
migrated into the surrounding area directly adjacent to the LCL. Dioxin and other contaminants
also migrated from the original disposal area to the sanitary and storm sewers which extended
beyond the boundary of the original disposal area and had outfalls into nearby Black, Bergholtz
and Cayuga creeks. Extensive investigation of the groundwater was conducted via the numerous
monitoring wells, both on-site and off-site.

In 1978, NYSDOH identified more than 80 chemicals in the original disposal area and adjacent
soils. EPA and NYSDOH sampled indoor air, stream sediments, biota, soils, groundwater,
surface water and residential sumps which showed significant chemical contamination in the area
of the Rings I and II homes, adjacent to the original disposal area. Early investigations led to two
presidential declarations of emergency for the Site in 1978 and 1980 (see discussion below)
which provided the basis for the implementation of several early response actions.

The May 1982 Environmental Monitoring at Love Canal report identified numerous organic
chemicals at high levels in the LCL, including dioxin, total BHCs, beta BHC, gamma BHC,
chlorobenzene, 1 ,2-dichlorobenzene, 1,2,4-trichlorobenzene, 1,2,3,4-tetrachlorobenzene and 2-
chloronaphthalene. 2-chlorotoluene, monochlorobenzene and 4-chlorotoluene. No ecological risk
assessment was performed as part of the Environmental Monitoring investigation.

Even though the nearby 93™ Street School was not affected, specifically, by the LCL
contamination, it was eventually re-classified as part of the Love Canal project. The baseline risk
assessment for the 93™ Street School site found risks posed primarily by arsenic, PAHs and
dioxin, and the primary route of exposure for these contaminants was through inadvertent
ingestion of soils.

Response Actions

In August 1978, the New York State (NYS) Commissioner of Health ordered the closure of the
99t Street School and recommended that pregnant women and children under two years of age
who lived in the Rings I and II homes immediately evacuate the area and that residents avoid the
use of their basements as much as possible and avoid consuming home-grown produce.

Also, in August 1978, President Carter issued the first of two emergency declarations at the Site.
The first emergency declaration provided Federal funding for remedial work to contain the
chemical wastes at the Site and for the relocation of the residents living in the areas identified as
Rings I and II, closest to the LCL.

In May 1980, President Carter issued the second emergency declaration at the Site, which
specifically established the boundaries of the EDA and authorized $20 million of federal funds
for the purchase of homes for those residents who were evacuated and/or who wanted to leave.
All but two families within Rings I and II were evacuated. After the evacuation, the Rings I and



II vacant houses were demolished. Overall, approximately 950 families, of the more than 1,050
families affected, were eventually evacuated.

In addition, in 1980, a 22-acre clay cap, with a minimum three-foot thickness, was installed over
the original disposal area after a barrier drain collection system was installed to intercept and
collect any chemicals that were migrating from the area.

In 1981, the EPA proposed adding the Site to the National Priorities List (NPL), making it
available for funding under the Superfund legislation. The Site was added to the NPL in 1983.

By 1982, a number of remedial cleanup measures had been conducted at the Site by NYSDEC
and its contractors. The Rings I and II homes and the 99™ Street School, adjacent to the LCL had
been demolished. These early remedial activities were formally memorialized and documented
by the EPA in its 1982 Decision Memorandum which identified further necessary response
actions. These future cleanup measures were specifically identified in the succeeding Records of
Decision (RODs) which were issued for the Site and are discussed below.

In 1983, the EPA initiated the Love Canal Habitability Study (LCHS) to determine whether any
chemicals from the original disposal area had migrated or were transported to the EDA in order
to determine whether the EDA areas had been specifically impacted by the original disposal area.
Love Canal Indicator Chemicals (LCICs) were identified out of the total list of disposed
chemicals: total BHCs, beta-BHC, gamma-BHC, chlorobenzene, 1,2-dichlorobenzene, 1,2,4-
trichlorobenzene, 1,2,3,4-tetrachlorobenzene, 2-chloronaphthalene, 2-chlorotoluene,
monochlorobenzene and 4-chlorotoluene. The LCHS included testing soil and residential indoor
air samples in the EDA, and this data was compared to results from other areas located outside of
the EDA. In addition, all properties within the EDA had surface soil analyzed for dioxin.

In December 1984, technical and structural modifications were made to the Love Canal
Treatment Facility (LCTF). In 1985, a second and expanded engineered 40-acre cap consisting
of a 40-millimeter high-density polyethylene liner was installed over the already existing clay
cap to further reduce infiltration of precipitation. Additionally, approximately 18 inches of clean
soil and vegetation were installed over the 40-acre cap to create the present configuration. The
overall fenced LCL area is 70 acres and includes a vegetated buffer zone outside of the
boundaries of the 40-acre cap.

In May 1985, the EPA issued a ROD to remediate the sediments in the sewers and the creeks in
the EDA. The selected remedy for this ROD included the following:

— Hydraulically cleaning the sewers;

— Dredging and hydraulically cleaning the Black Creek culverts;

— Removing Black and Bergholtz creeks’ sediments with dioxin concentrations exceeding
one part per billion (ppb);

— Constructing an on-site interim storage facility for the creek and sewer sediments; and

— Remediating the 102nd Street outfall area (which was subsequently addressed under the
remedial action performed on the 102nd Street Landfill Superfund site, a separate NPL
site).



In October 1987, the EPA issued a second ROD to address the destruction and disposal of the
dioxin-contaminated sediments from the sewers and creeks. This ROD called for the following:

— Construction of an on-site facility to dewater the sewer and creek sediments and to
contain the dewatered sediments;

— Construction of a separate on-site facility to treat the dewatered sediments through high
temperature thermal destruction;

— On-site thermal treatment of the residuals stored at the Site from the leachate treatment
facility and other associated Love Canal waste materials; and

— On-site disposal of any nonhazardous residuals from the thermal treatment or incineration
process.

In July 1988, the EPA issued the final LCHS. In September 1988, using the results of the LCHS,
the NYS Commissioner of Health issued a Decision on Habitability (HD), which identified
appropriate land uses for the seven designated areas of the EDA. Areas 1 through 3 were
declared not suitable for residential use unless remediated, i.e., non-habitable, but were suitable
for commercial and/or industrial use. Areas 4 through 7 were deemed habitable, i.e., suitable for
residential use (see Figure 1).

In September 1988, the EPA issued a ROD, selecting a remedy for the 93™ Street School site.
This remedy included excavation of approximately 7,500 cubic yards of contaminated soils,
followed by on-site solidification/stabilization and placement of this material with a low
permeability cover.

In June 1989, the EPA published an Explanation of Significant Differences (ESD) to the 1985
and 1987 RODs, which specified that creek sediments were to be dewatered at creek side, placed
in polyethylene bags along with the stored sewer sediments and then transported to OXY’s
Niagara Falls Main Plant for temporary storage, followed by thermal destruction in a high
temperature thermal destruction unit to be constructed at the plant. In June 1989, a Partial
Consent Decree (PCD) was lodged between the United State and Occidental Chemical
Corporation regarding the cleanup of the contaminated sewers and creeks.

In May 1991, the EPA issued an amendment to the 1988 ROD for the 93™ Street School (1991
Amendment), which modified the 1988 remedy to require that all excavated soils be disposed of
off-site at approved disposal facilities.

In November 1996, the EPA issued a second ESD for the 1987 ROD which authorized thermal
treatment and/or land disposal of the stored Love Canal waste materials at an off-site commercial
incinerator and landfill rather than at OXY’s Niagara Falls Main Plant.

In December 1998, the EPA issued a third ESD which provided notice that the EPA was granting
a treatability variance to OXY to permit the stored Love Canal waste materials, containing
between one ppb and 10 ppb of dioxin, to be disposed at a commercial hazardous waste landfill
without treatment. Materials containing dioxin at concentrations greater than 10 ppb were
required to be incinerated, with residues approved for disposal at a permitted landfill.



Status of Implementation

With the exception of the ongoing operations of the LCTF and the continued comprehensive
groundwater monitoring, all remedial activities have been completed for the Site. Since there
have been many remedial activities conducted at the Site after the original presidential
emergency declarations in 1978, please consult Table 1: Chronology of Love Canal Site Events
in Appendix B and Appendix C (References) for a more detailed history of the various response
actions, remedial activities, other Site actions, as well as reports and documents issued for the
Site.

The Love Canal Area Revitalization Agency (LCARA), a government agency, was established
by New York Governor, Hugh Carey, on June 18, 1980, to organize the rehabilitation effort of
the properties in the EDA. As outlined in SARA, EPA, through two separate cooperative
agreements with LCARA, was able to fund 1) the purchase and 2) the maintenance of many of
the vacant homes in the EDA. LCARA rehabilitated and sold the majority of the homes in EDA
4 and 5. LCARA had other homes in the EDA demolished as a result of safety concerns to the
surrounding community.

Overall, LCARA demolished over 250 homes and rehabilitated and sold over 260 homes. By
2003, all rehabilitation, demolition and sale efforts of LCARA had been completed. LCARA was
formally abolished on August 31, 2003, by the NYS legislature.

Institutional Controls

The NFBE and Niagara Falls are the owners of the property within the containment area of LCL.
Niagara Falls granted NYS a permanent easement on the Site property, providing NYS with
exclusive use and occupancy of the Site property. NYS, pursuant to a 1994 Consent Judgment
(CJ), related to the original 1989 Partial Consent Decree (PCD), granted OXY exclusive use and
occupancy of the Site property for the purpose of providing continued O&M and groundwater
monitoring. OXY will retain exclusive use and occupancy as long as the CJ remains in effect.

Institutional controls (ICs), in the form of deed notices and zoning restrictions, discussed below,
are in place on the parcels in EDA Areas 1 through 3 in order to comply with the NYS HD,
identifying commercial and/or industrial use only for EDA Areas 1 through 3, unless the parcels
are remediated.

The ICs are maintained by 1) formal notices that were placed on the deeds for certain parcels and
2) the area zoning in order to comply with the original NYS HD. The deeds also indicate that all
identified use limitations shall run with the land and bind the current owner and any successors
in perpetuity or until such time as NYSDEC shall determine that such ICs are no longer
necessary for the protection of human health and the environment. If any use other than what is
specified above, i.e., residential, is considered for these properties, a minimum of six inches of
surface soil must be removed and a minimum of six inches of new clean soil must be placed back
on the property before any such use can be initiated. Prior to any redevelopment in this area,
EPA and NYSDEC will be notified about its intended use.

NYSDEC is currently evaluating the possibility of placing Environmental Notices on the 12



remaining occupied residential properties located in EDA Areas 2 and 3. These Notices would
reduce the potential that future owners and/or tenants when purchasing or leasing the affected
properties would do so without knowledge of the HD restrictions placed on residential use in
EDA Areas 2 and 3. There are no occupied residential properties in EDA Area 1.

Operation, Monitoring and Maintenance

In April 1995, the day-to-day O&M of the Site was transferred from NYSDEC to OXY,
reflecting the 1994 CJ, with NYSDEC oversight. Currently, Glenn Springs Holdings, Inc.
(GSH), a subsidiary of Occidental Petroleum Corporation, contracts with Geosyntec to perform
the daily operation, maintenance and monitoring activities and prepare the annual Periodic
Review Reports (PRRs) or O&M reports.

The O&M of the remedial systems at the Site ensures that there is no off-site migration of
chemical contaminants from the Site. Figure 2 shows the overall Site plan. The leachate is
treated at the on-site treatment facility and, subsequently, discharged into the Niagara Falls
sanitary sewer system. Quarterly effluent sampling is conducted. All results are well below the
permitted discharge limits.

NYSDEC oversees GSH’s O&M activities and provides direction to GSH on the scope and
extent of the annual monitoring and reporting tasks, including groundwater quality monitoring at
various wells on or around the Site to evaluate the effectiveness of the LCL containment system;
groundwater elevation measurement at piezometers located on the Site; O&M of the LCTF; and
an annual performance assessment of the LCTF and the associated barrier drain system and
appurtenances.

The barrier drain system (northern/central section and southern section) is designed to collect
overburden groundwater and leachate continuously. The system remained operational and
functioned, as designed, throughout this FYR period with no major maintenance required.
Semiannual inspections of the barrier drain components, including manholes and pump
chambers, are conducted (see Table 2).

The Site Management Periodic Review Report (i.e., the annual O&M report) that is completed
annually by GSH provides an overview of the long-term monitoring program that is in effect for
the Site and examines both the hydrogeologic and the chemical data from the Site in order to
evaluate the effectiveness of the containment system.

Chemical monitoring is performed annually by sampling select overburden and bedrock
monitoring wells. The groundwater samples are analyzed for site-specific volatile organic
compound (VOCs), semi volatile organic compounds (SVOCs), pesticides and polychlorinated
biphenyls (PCBs).

Both hazardous and nonhazardous wastes are generated from various activities at the Site.
During this FYR period, 54,350 pounds of hazardous waste, consisting of granular activated
carbon, personal protective equipment, spent filter bags, and general debris were generated. The
waste materials were sent off-site, in accordance with applicable laws and regulations, and were
disposed through incineration by Veolia ES Technical Solutions.



Potential Site impacts from climate change have been assessed, and the performance of the
remedy is currently not at risk from the expected effects of climate change in the region of
Niagara Falls and/or near the Site. Please see Appendix D for the full climate change
assessment.

III.  PROGRESS SINCE LAST FIVE-YEAR REVIEW

The fourth FYR concluded that “the implemented remedies for the Site protect human health and
the environment.” The Site has ongoing O&M activities which are subject to routine
modifications and/or adjustments. The previous FYR did not require any formal
recommendations or follow-up actions which would be necessary to protect human health or the
environment.

Some additional adjustments were suggested:

1) Consider developing separate groundwater contour maps for the overburden aquifer
and/or the bedrock aquifer in future annual reports.
Status: Completed

2) Provide trend analysis of the contaminants in MW-10135, since it continues to be the
well that is most impacted.
Status: Completed-trend analyses for MW-10135 are being included in the PRR.

3) Add MW-10135 to the hydraulic monitoring events in order to ensure that there is an
inward gradient from this well to the barrier wall.
Status: Completed

IV.  FIVE-YEAR REVIEW PROCESS

Community Notification and Involvement

On August 7, 2023, EPA Region 2 posted a notice on its website indicating that it would be
reviewing site cleanups and remedies at Superfund sites in New York, New Jersey, Puerto Rico,
and the U.S Virgin Islands, including the Love Canal Superfund Site. The announcement can be
found at the following web address: https://www.epa.gov/superfund/R2-fiveyearreviews.

In addition, the EPA published a notice on February 2, 2024, on the City of Niagara Falls
website, notifying the community of the FYR process. The notice indicated that the EPA would
be conducting the fifth FYR of the remedy for the Site to ensure that the implemented remedy
remains protective of human health and the environment and is functioning as designed. It also
indicated that once the FYR is completed, the results will be made available in the EPA Public
Information Office, the local Site repository, located in the EPA’s Western New York Public
Information Office at 130 South Elmwood Avenue, Suite 427, Buffalo, New York 14204. In
addition, the notice included the RPM’s address, telephone number and e-mail address for
questions related to the FYR process for the Site.



Data Review

Appendix C of this FYR presents a listing of many of the Site documents that have been issued
since 1978, according to subject, and provides a comprehensive summary of the major activities
that have been conducted at the Site during the more than 40-year period since the Site was first
identified.

Groundwater Treatment System and Effluent Sampling

The LCTF (see Figure 3) consists of the following: clarification through gravity settling of the
collected leachate which separates out the sludges and non-aqueous phase liquids (NAPLs) from
the contaminated wastewater; removal of solids through bag filtration; and filtration of organics
through 40,000 pounds of granular activated carbon prior to effluent discharge to the sanitary
sewer system under a permit issued by Niagara Falls. Any collected sludges and NAPLs are sent
off-site to OXY's permitted Niagara Falls liquids incinerator or to out of state RCRA-permitted
incinerators.

During this FYR period, approximately 15,624,065 gallons of groundwater and leachate from the
Love Canal and the 102" Street Landfill sites were treated by the LCTF. During 2022, the LCTF
processed a total of 3,937,991 gallons of groundwater and leachate: 1) 3,832,205 gallons from
Love Canal and 2) 103,786 gallons from 102™ Street Landfill (see Table 3). Sampling of the
effluent, discharged to the Niagara Falls Water Board sanitary sewer system, occurs quarterly, as
per the Site’s Significant Industrial User Permit. For this FYR period, effluent sample results
were in compliance with the requirements of the Site’s discharge permit.

Groundwater Quality

Chemical monitoring is performed annually by sampling select overburden and bedrock
monitoring wells. The groundwater samples are analyzed for site specific VOCs, SVOCs,
pesticides and PCBs.

Currently, there are 153 active monitoring wells for the Site (132 overburden and 21 bedrock).
Historically, NYSDEC selected the monitoring wells which it would require OXY to sample
each year. As of 2010, a list of monitoring wells to be sampled each year was developed and
agreed upon by NYSDEC and OXY, which included: 1) 18 named bedrock wells and 2) four
named overburden wells. Also, two additional groups of overburden wells were selected to be
sampled on a biannual basis: Group I — 17 overburden wells and Group II — eight overburden
wells. Additionally, GSH may add other monitoring wells to the annual sampling list which is,
ultimately, provided to NYSDEC prior to any sampling activity. An areawide view of the Site
(Figure 4) identifies the locations of the select groundwater monitoring wells, both inside and
outside of the fenced containment area.

The 2022 summary of detected compounds in sampled monitoring wells is presented in Table 4.
The 2022 data from the overburden and bedrock wells are shown in Tables 5 and 6.



Overburden Monitoring Wells

Groundwater analytical results for the overburden monitoring wells during this FYR period are
consistent with previous long-term monitoring analytical results and were either non-detect or
were detected at low levels with the exception of MW-7115, which is located adjacent to the
drum storage facility. Pesticides alpha-BHC (0.030 pg/L) and delta-BHC (0.098 ng/L) exceeded
the NYSDEC Class GA Groundwater Standards (0.01 pg/L and 0.04 ng/L, respectively) in 2022.
These pesticides were also detected sporadically at low levels in MW-7115 in June 2008 and
June 2010.

Groundwater in MW-10135, which is installed in the southwestern portion of the Site in an area
of known impacts, had concentrations of VOCs, SVOCs, and pesticides that exceeded the
NYSDEC Class GA Groundwater Standards. In 2022, 29 compounds were detected in this well.
Some of the highest contaminant exceedances reported during this FYR period include toluene at
25,000 pg/L (2021), benzene at 6,800 ug/L (2021), chlorobenzene at 2,600 pg/L (2022), and
napthalene at 2,000 pg/L (2022). Since MW-10135 historically has had the most detected
compounds and the highest compound concentrations, a trend analysis of total VOC, SVOC, and
pesticide concentrations was performed which demonstrates long-term stability of parameter
concentrations. The total concentrations of VOCs and SVOC:s in this well have remained stable
since the early 1990s and the total concentration of pesticides have fluctuated but with no long-
term increasing or decreasing trends observed, since approximately 2005.

Monitoring wells to the west of MW-10135 are sampled annually to ensure that contamination in
this area remains isolated. Overburden and bedrock monitoring wells located farther west of
MW-10135 (MW-10178A and MW-10278, respectively) have shown no impact which further
confirms the contamination at MW-10135 is isolated to the immediate area around the well. In
addition, MW-10178B was also sampled and added to the annual monitoring program in April
2022 to monitor groundwater quality in the vicinity of MW-10135. Most constituents were non-
detect and concentrations of detected contaminants were well below NYSDEC Class GA
Groundwater Standards, which further supports that contamination in MW-10135 is not
migrating offsite. MW-10135, MW-10178A, MW-10178B, and MW-10278 will continue to be
monitored annually for groundwater quality. Please see the Emerging Contamiants section
below.

Bedrock Monitoring Wells

Groundwater analytical results for the bedrock monitoring wells during this FYR period are
consistent with previous long-term monitoring analytical results. Contaminant concentrations
were either non-detect or detected at low levels. In 2022, one VOC and two SVOCs were
detected in bedrock monitoring wells at concentrations greater than the NYSDEC Class GA
Groundwater Standards. The exceedances include chloroform at 15 ug/L in MW-10225A, 1,2,4-
trichlorobenzene at 5.5 pg/L in MW-10225C and benzoic acid at 37 pg/L in MW-8210. In
addition, exceedances of pesticides were reported in several bedrock wells (MW-8210 and MW-
9205) upgradient of the waste disposal area. These concentrations are consistent with the low-
level concentrations of VOCs, SVOCs, and pesticides sporadically detected in the bedrock wells
during past sampling events. Hexachlorobenzene was not detected in MW-10225A or adjacent
bedrock monitoring wells MW-10225B and MW-10225C during this FYR period.
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Colvin Boulevard Sewer System NAPL Presence

Overburden MW-3 was installed on July 1, 2011, within the bedding material of a repaired
sanitary sewer line on Colvin Boulevard. The purpose of this well was to monitor for

the presence of residual NAPL that was observed during construction/repair activities in the
bedding material. Following well development, MW-3 was monitored for the presence of NAPL
on a weekly basis from July 19, 2011 to October 7, 2011. No NAPL or visible sheen was
detected during those weekly monitoring events. Based on these results, the conclusion was
made that the NAPL, which had been observed sporadically during the sewer repair activities,
was likely limited in volume and mobility. Since November 5, 2012, MW-3 has been monitored
on a quarterly basis for the presence of NAPL. As of December 2022, no NAPL or visible sheen
has been detected in this well.

Emerging Contaminants

In 2020, the NYSDOH adopted a maximum contaminant level (MCL) of 10 nanograms per liter
(ng/L) for both perfluorooctanoic acid (PFOA) and perfluorooctane sulfonic acid (PFOS) and 1
ug/L for 1,4-dioxane. In October 2019, as part of a state-led sampling program, monitoring wells
MW-7182, MW-9130, MW-9140, MW-10135, MW-10205, MW-10225C, MW-10278, and
MW-6209 were sampled for emerging contaminants, including 1,4-dioxane and per- and poly-
fluoroalkyl substances (PFAS). MW-10135 showed PFOS at 11 ng/L and PFOA at 65 ng/L, both
exceeding the MCL of 10 ng/L. MW-10135 showed 1-4,dioxane at 2,300 pug/L, exceeding the
MCL of 1 pg/L. As stated herein, MW-10135 was the only well which showed exceedances of
the emerging contaminants. As part of the groundwater monitoring program, MW-10135 and
select monitoring wells will continue to be sampled for the emerging contaminants.

Hydraulic Containment

Hydraulic monitoring consists of water level measurements conducted quarterly from six nested-
piezometer strings (1140, 1150, 1160, 1170, 1180, and 1190) as per the NYSDEC-approved
Long-Term Groundwater Monitoring Plan, as well as water level measurements collected from
four wells (MW-7161, MW-9130, MW-9140, and MW-10135) to demonstrate hydraulic
containment created by the barrier drain. MW-10135 was added to the hydraulic monitoring
program during the first quarter of 2020 to evaluate the hydraulic gradient in the vicinity of the
Site’s most impacted monitoring well.

During this FYR period, groundwater contours indicate that there is a minimum of one foot
difference in groundwater elevation between the wells on the outside of the barrier drain and the
water level within the barrier drain. This indicates that groundwater on the outside of the barrier
drain is flowing toward and downward into the barrier drain. In addition, groundwater flow on
the inside of the barrier drain is also towards the barrier drain; therefore, the barrier drain and the
lateral trenches are capturing both leachate from the landfill area and a portion of groundwater
outside the barrier drain. This capture prevents off-site migration of chemicals and off-site
groundwater from migrating into the landfill area.
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Historically, as discussed above, MW-10135 is the most contaminated of the long-term
monitoring wells located within the Love Canal containment area. Although located outside the
barrier drain, MW-10135 is within the influence of the barrier drain based on hydraulic
monitoring conducted at the adjacent nested-piezometer string 1160, as indicated in the previous
(2019) FYR Report. Based on the inward gradient, impacts identified at MW-10135 are being
captured by the barrier drain. MW-10135 is also sampled as a representative control well and is
used as a comparison well to confirm any potential presence of low levels of contamination that
may be found in other monitoring wells.

Site Inspection

A Site inspection of the landfill cap and the LCTF was conducted on November 30, 2023. The
Site inspection team included the following personnel: from EPA: Damian Duda (Supervisor),
Mike Basile (CIC), Liana Agrios (hydrogeologist) and Abigail Debofsky (ecological risk
assessor); from NYSDEC: Andrew Zwack; from GSH: Clint Babcock, Joseph Branch and Tim
Bathory; from Geosyntec: Dennis Hoyt, Shawn Gardener and Christa Bucor. GSH together with
its contractor, Geosyntec, prepares the annual PRRs or O&M reports.

The LCTF, which includes both the Operations Building and the Administration Building, was
inspected, and the various segments of the collection, treatment and discharge process were
identified. It was noted during the treatment process tour that very little sludge or NAPL is being
generated and collected. The bag filters are changed twice a year, and the spent carbon in one of
the two carbon beds is replaced every other year. The entire process treats and discharges
approximately 150-175 gallons per minute up to approximately three to four million gallons per
year, as reflected in the annual O&M reports.

The inspection team also performed a walk-through across the cap and inspected some of the
monitoring wells, particularly MW-10135, wet wells and piezometers, both immediately within
the Site fence line and outside the Site fence line in the former EDA. The inspection team also
performed a drive-through of the former EDA area, including both the Black and Bergholtz
creeks and the 93" Street School site locations. No deficiencies were observed.

V. TECHNICAL ASSESSMENT
Question A: Is the remedy functioning as intended by the decision documents?

Yes, the remedy is functioning as intended by the 1982 Decision Memorandum,1985 ROD, 1987
ROD, 1988 ROD, 1991 ROD Amendment and the 1989, 1996 and 1998 ESDs.

The remedies involved a number of remedial actions, including installation of a landfill cap,
fencing, Site drainage, a leachate collection and treatment system, the cleaning and plugging of
the EDA sewers within Rings I and II, the removal of contaminated creek sediments, deed
notices and installation of many monitoring wells to identify contaminant concentrations at the
edge of the LCL. The remedies described above are all intact and in good repair. The barrier
drain is successfully capturing leachate from the Site and preventing off-site migration of
chemicals. The data from the on-site monitoring wells and those surrounding the Site indicate

12



that contaminated groundwater and NAPL releases from the LCL are being contained by the
collection and treatment system. Proper ICs are in place. Overall, the remediation system for the
Site is functioning as designed. Continued O&M activities at the Site ensure that no exposures to
human or environmental receptors will occur in the future.

The Buffalo office of the NYSDEC performs yearly oversight sampling and overview of
operations at the LCTF. NYSDEC provides EPA the oversight information, including any split-
sampling data, if any, and Site inspections, as well as, its review of GSH PRRs. In each annual
O&M report for this FYR period, NYSDEC concluded that, for both inside and outside the
containment area, the Site remedy continues to be effective.

The community receives its potable drinking water from the City of Niagara Falls public water
supply. The groundwater in the EDA is not used for drinking water purposes. Water level
measurements and contaminant concentration data from monitoring wells, located both inside
and outside the LCL property throughout the Site, indicate that contaminated groundwater and
NAPL released from the LCL are being contained by the collection and treatment system and
that exposure to the contaminated groundwater, on-site, is not occurring.

ICs, in the form of deed notices and zoning restrictions, are in place on the parcels of land in
EDA Areas 1 through 3 in order to comply with the New York State Habitability Decision,
identifying commercial and/or industrial use only, unless the parcels are remediated.

The remedial actions and ICs have addressed or interrupted the direct exposure pathways of
direct contact with the contaminated groundwater and soils. The remedies are functioning as
intended in the decision documents.

Question B: Are the exposure assumptions, toxicity data, cleanup levels and remedial
action objectives used at the time of the remedy, still valid?

As discussed above, remedial actions have been conducted at the Site to interrupt potential
exposures and there are no changes in the physical conditions of the site or site uses that would
affect the protectiveness of the selected remedy. As described in previous FYRs, some of the
exposure assumptions and toxicity values have been updated, however, the process that was used
to evaluate risk was valid and there are currently no completed pathways of exposure to
contamination at the site. Although land use is not expected to change over the next five years,
EPA and the NYSDEC will review any planned development to ensure that the ICs, such as deed
restrictions, are enforced.

As discussed in the previous FYR, the 1985 ROD for OU1 did not identify RAOs for the Site.
However, the remedial actions completed have interrupted all exposures and continue to prevent
off-site migration of contaminants in groundwater. In addition, residents in the area obtain their
drinking water from the Niagara Falls public water supply.

Changes in Toxicity Values
The ROD discussed a cleanup goal of 1 ug/L for dioxin in soils and sediments as a basis for
taking remedial action. The surface soils and sediments exceeding this value were excavated,

treated and disposed of off-site or placed under the LCL cap. There have been no further changes
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in the toxicity of this compound that would impact the protectiveness of the remedy.

The 1988 93rd Street School ROD identified several metals (antimony, arsenic, lead, and
mercury), PAHs (benzo(a)anthracene, benzo(b)fluoranthene, benzo(a)pyrene, chrysene, and
indeno(1,2,3-cd)pyrene), pesticides (BHC isomers) and dioxin as contaminants of concern
(COCs). The toxicity assessments for arsenic and mercury are currently being updated through
the Agency’s Integrated Risk Information System or IRIS process (www.epa.gov/iris). IRIS is
the Agency's consensus database of toxicity values for chemical compounds and any changes in
the toxicity values will be evaluated in the next FYR. Nevertheless, all contaminated soils
located at the 93rd Street School site were excavated, removed and used as alternate grading
material below the final cap that was installed at the 102nd Street Landfill Superfund site in
1992. Thus, the remedial action has interrupted potential exposures to soils.

Emerging Contaminants

As stated under Data Review, MW-10135 exhibited concentrations of PFAS and 1,4-dioxane
exceeding NYS MCLs. This monitoring well has historically contained the most detected site-
related compounds at the highest concentrations. However, as mentioned above, MW-10135 is
within the influence of the barrier drain based on hydraulic monitoring conducted. In addition,
groundwater at the site is not used for potable purposes and ICs that have been implemented will
continue to prevent exposures in the future. Therefore, the detections of emerging contaminants
at this monitoring well do not impact protectiveness. Nevertheless, MW-10135 and select
monitoring wells will continue to be sampled for the emerging contaminants as part of the
groundwater monitoring program.

Vapor Intrusion

Indoor air sampling was performed as part of LCHS which did not find any indoor air issues
within the homes in the EDA. The current groundwater VOC data, collected at off-site
monitoring wells, are primarily non-detect. Buildings on-site include project administration
offices and the LCTF. Consistent with the updated the EPA vapor intrusion guidance (OSWER
Publication 9200.2-154), inhabited buildings located more than 100 feet laterally or vertically
from known or interpolated soil gas or groundwater are screened from further consideration for
monitoring for soil vapors. Since there are no known buildings within this distance, further
evaluation of vapor intrusion is not necessary.

Ecological Risk

Ecological risk assessments were not conducted for the Site. However, the potential for exposure
to ecological receptors has been eliminated. Specifically, the excavation and removal of the
Black and Bergholtz creek bed sediments, as well as the placement of clean backfill and rip/rap
in the beds, prevent any exposure to potential residual contamination. Also, substantial portions
of the creeks' banks were removed and newly sodded which further assures that no
contamination remains. The sewers were scoured of contaminated sediments, and those which
were interior to the LCL/Rings I and II were cut off from the LCL EDA. The contaminated soils
at the 93rd- Street School were removed. Hence, any potential pathways for ecological receptors
have been interrupted.
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Question C: Has any other information come to light that could call into question the
protectiveness of the remedy?

Based on the evaluation of the potential exposures to human and ecological receptors at the Site,
there is no new information which could call into question the protectiveness of this remedy.

VI. ISSUES, RECOMMENDATIONS AND FOLLOW-UP ACTIONS

No issues were identified as part of this FYR.

VII. PROTECTIVENESS STATEMENT

Protectiveness Statement(s)

Operable Unit: Protectiveness Determination:
01 Protective

Protectiveness Statement: The OU-1 remedy at the Love Canal site is protective of human
health and the environment.

Sitewide Protectiveness Statement (if applicable)

Protectiveness Determination:
Protective

Protectiveness Statement: The implemented remedies for the Site protect human health and
the environment.

VIII. NEXT FIVE-YEAR REVIEW

The next FYR for the Love Canal Superfund site is required five years from the completion date
of this FYR.
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TABLE 1 — Chronology of Love Canal Site Events

Event

Date

President Carter issued the first Emergency Declaration at the Love Canal

landfill.

August 1978

Construction of the LC leachate collection system and treatment facility
(LCTF).

October 1978 -
December 1979

President Carter issued the second Emergency Declaration at the LCL.
The Emergency Declaration Area (EDA) surrounding the Love Canal
landfill was established.

May 1980

Love Canal Area Revitalization Agency (LCARA) created to revitalize
the EDA.

June 18, 1980

The Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) enacted. A National Priorities List (NPL) of
Superfund sites established.

December 1980

NYSDEC assumes control of LCTF from Elia Construction Company, March 1981
using contractor Conestoga Rovers and Associates.

Love Canal site proposed to the NPL. 1981
EPA issued Environmental Monitoring at Love Canal study. May 1982
Rings I and I homes and 99'" Street School demolished. June 1982
EPA issued a Decision Memorandum: Cooperative Agreement with the July 1982

State of New York for Love Canal (1982 DM), a precursor to the

Superfund Record of Decision (ROD).

EPA opened a Public Information Office in Niagara Falls to manage
Superfund sites in the City of Niagara Falls area.

September 1982

New York State Department of Environmental Conservation (NYSDEC) March 1983
opened a Public Information Office in the EDA.

EPA initiated Love Canal EDA Habitability Study (LCHS). 1983
Love Canal Superfund site was added to the NPL. 1983

EPA established multi-agency Love Canal Technical