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EXPLOSIVE GAS MIGRATION MONITORING PLAN APPLICATION FORM
FACILITY DATA SHEET
Owner X

Name of Applicant Village of St. Bernard, Ohio Operator __ X

Name of Sanitary Landfill Facility _ Former City of St. Bernard Landfill (known as Ludlow Grove Park)
Address of Facility _0 Ludlow Avenue, St. Bernard, Ohio 45177

(number, street or route, city, zip code)

County _ Hamilton Township N/A
Exact Location _South of Bank Avenue Subdivision and East of 1-75
Status of Facility: __Proposed No. of Occupied Structures: _9 within 200 ft.
__ Operating 232 within 1000 ft.
_X_ Closed
Facility Operator or Licensee: (Person legally responsible for the operation)
Name Village of St. Bernard Street, R.D. # or Box# 110 Washington Avenue
City _ St. Bernard State _ Ohio Zip 45217
Telephone (513) 242-7770
Any prior landfill experience? __Yes X No If yes, explain.

Landowner/Lessee/or Person who has control of the land:

Name: Village of St. Bernard Street, R.D. # or Box# 110 Washington Avenue
City: _ St. Bernard State: Ohio Zip 45217
Telephone (513) 242-7770

Designer:

Name SCS Engineers
Street, R.D. # or Box # 2060 Reading Road, Suite 200

City Cincinnati State Ohio Zip 45202
Reg. Engineer _James Walsh Reg. Surveyor N/A
Reg. No. __ E-44053 Reg. No. N/A

Any prior explosive gas monitoring system design experience?
X Yes _ No

If yes, explain. _Many landfill PTI applications and explosive gas plans in Ohio.
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1.0 EXPLOSIVE GAS MONITORING SYSTEM DESIGN

1.1 COMPLETED APPLICATION FORM AND NAME CLARIFICATION.
OAC 3745-27-12 (D)(1)

The completed application form is provided at the front of this document. It is noted throughout
this document that the Village of St. Bernard was formally classified as a City prior to April 2011.
Therefore, past references in this document remain attributed to the City of St. Bernard, while

present day references will refer to the Village of St. Bernard.

1.2 PREVIOUSLY PREPARED EXPLOSIVE GAS PLANS

Previously prepared and approved explosive gas monitoring plans and system design reports are
extensively referenced throughout this revised Plan. These plans and reports are identified as

follows:

e Explosive Gas Monitoring, Sampling, and Reporting Procedures, St. Bernard Landfill,
October 4, 1991.

e Explosive Gas Monitoring System Design, St. Bernard Landfill, October 4, 1991.

e Explosive Gas Monitoring Plan, Former City of St. Bernard Landfill, CEC, November 18,
2011.

It is noted that various items of information presented in these documents with respect to landfill
history, disposal practices, waste composition, and waste streams accepted cannot be presently
verified, nor do they appear to be supported by documentation or historical data. However, these
documents as a whole are nonetheless useful for the purposes of overall evaluation of explosive
gas migration at the site. Various report figures, site maps, drawings, and illustrations from these
previously prepared plans are also utilized throughout this updated Plan where applicable and

appropriate.
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1.3 SUMMARY OF SITE ENVIRONS
OAC 3745-27-12 (D)(2)

This updated Explosive Gas Monitoring Plan (Plan) was prepared for the former City of St.
Bernard (City) Landfill, now known as Ludlow Grove Park. The landfill is located at the end of
Phillips Avenue in the Village of St. Bernard. The former landfill lies immediately east of
Interstate 1-75, and is adjacent to the Bank Avenue residential subdivision. The portion of the
subdivision closest to the landfill is commonly referred to as “Phase I1”. The primary use of the
facility currently is as a Village park including soccer fields and associated green space. An area
map depicting the site location is provided as Figure 1.

The landfill is located within an area of the Village with a significant history of industrial use.
Accounts of development reflect industrial use as early as the late 1800s and continuing through
the late 1970s. Industrial facilities within the immediate vicinity included those used for the
production of animal hides, starch, glues, fertilizers, electrical equipment, and greenhouse
products. These are documented within historical accounts of the area maintained and published
by the Village.!

In the late 1970s and early 1980s, the City (now Village) began the process of acquiring various
industrial properties with the intent of converting the area outside of the solid waste landfill to a
residential area. Prior to residential development, the area adjacent to the landfill was used as a
soccer and baseball field. Anecdotal information suggests that the industrial structures were
demolished with demolition materials used to fill what is now land occupied by residential
structures. Observations within the area, both surficial and subsurface, support this account. An

aerial photo of the landfill in relation to the former industrial complex is provided as Figure 2.

The precise use and history of the landfill is not well known. However, anecdotal information
suggests that it was used as an ash and “by-pass” disposal facility for the former City of St. Bernard

municipal solid waste incinerator, as well as disposal of construction and demolition debris

1. Referenced from the document titled: St. Bernard, Ohio, 1878-1978. This document is a historical account of
the area formerly known as Ludlow Grove.
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generated within the City. Aerial photographic records indicate that the landfill was generally
maintained as an open disposal area with limited waste volumes disposed throughout its operating
history. Although the volume of waste material in-place and predominant waste composition is
not known, positive detection of methane gas along the northern perimeter of the facility does
suggest that at least some portion was organic and capable of generating explosive levels of

methane gas.

By letter dated May 5, 1977, Ohio EPA confirmed that the landfill was closed. Capping of the
landfill was conducted during the period of 1981 through 1985. Photographic records indicate the
cap was placed as early as 1981. Information obtained from the Village of St. Bernard indicates
that approximately five to six feet of cover material was applied over the fill area, which was then
seeded and landscaped for use as a public park. This information was supported by observations
recorded in November 2010 during installation of two power poles within the footprint of the
landfill cover. At least six feet of clean cohesive cover material was observed and photographed

in boreholes, thereby supporting reported cover operations.

Currently, the cap is maintained in excellent condition. No settlement, leachate seeps, gas seeps,
or other common problems associated with closed landfills have been observed on-site since

routine gas monitoring was resumed in July 2000.

At the request of the Ohio EPA, efforts to monitor landfill gas were initiated in the early 1990s by
the Village, including installation of six gas-monitoring probes along the northern margin of the
landfill. These probes were originally designated MP-1 through MP-6. A figure showing the
locations of probes and monitoring points no longer included in the compliance network is
included in Appendix C. The monitoring probes were proposed to be installed between the
assumed limit of waste and adjacent residential structures. MP-1 appears to be located outside of
previous fill limits. Former probes MP-2 (now designated SP-2) through MP-6 (how designated
SP-6R) were of limited use in assessing off-site migration as they appear to be in direct contact

with (or very near) waste fill.
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Initial sampling of these six monitoring probes was conducted by Foppe Thelen Group, Inc. during
selected periods from 1991 through 1994. Sampling indicated elevated concentrations of
combustible gas, and in some instances, concentrations at or in excess of the lower explosive limit
(LEL) for methane. Although total combustible gas percentages were not recorded, concentrations
of at least 5% by volume were measured in several probes and the potential for off-site migration

of landfill gas was identified at that time.

In July 2000, the City retained Civil & Environmental Consultants, Inc. (CEC) for engineering
services associated with assessment of potential risk associated with off-site gas migration. The
scope of these services was initially limited to sampling of the original six monitoring probes (MP-
1 through MP-6) to validate previous sampling results. Sampling results indicated combustible
gas concentrations in excess of 5% in several probes. Additional work resulting from the initial
sampling effort included installation of numerous additional gas probes, analytical sampling of
landfill gas within the monitoring network (including analysis of toxic organic vapors), and

installation of a gas extraction system.

Installation of additional probes (MP-7 through MP-13) was completed in April 2001. In addition,
installation of a vacuum line that was attached to original gas probes MP-2 through MP-6 was
completed in April 2001, effectively converting these probes to vacuum extraction wells. At that
time, these probes were changed from compliance monitoring probes and subsequently identified

as extraction wells (with an applicable “EW” designation) within subsequent monitoring reports.

Following activation of this original extraction system, gas levels continued to decline in the
compliance monitoring network with the exception of probe MP-7 which continued to indicate
elevated levels of combustible gas. In all other compliance probes, compliance was routinely
reported after December 2001 with the exception of sporadic exceedances in probes MP-11, MP-
12, and MP-13 which were corrected following extraction system adjustments (it is noted that
these sporadic exceedances were ultimately traced to accumulation of groundwater in former
extraction well EW-3 (now designated SP-3R)). In July 2002, two supplemental probes were
installed adjacent to MP-7 (MP-7A and MP-7B) in an effort to better define gas concentrations
within this area. Gas levels fluctuated in compliance probes MP-7, MP-7A and MP-7B for a period
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of several months. In November 2002, two additional probes, MP-7C and MP-7D were installed
to further refine gas concentration data. Data from the probes was then studied for a period of
several months. After the initial period of study, monitoring continued, with the data through April
2004 submitted to Ohio EPA.

In April 2004, a temporary gas probe network (T-1 through T-16) was installed on the landfill side
of the MP-7 series of probes in an effort to better define gas concentrations as well as possible
migration patterns in this area. The network was monitored bi-weekly for two months following
installation. Analysis of data compiled during this monitoring period indicated a rather well
defined area of elevated gas concentrations within approximately 10 feet of the MP-7 series of
probes (note probes MP-7C and MP-7A were used in this evaluation and have subsequently been
removed along with T-1 through T-16). Therefore, the former landfill remains as a potential source
of gas generation, and data collected suggested that isolated sources of gas generation may have

been present outside of what is identified as the landfill footprint.

As a variety of mechanical and operational adjustments to the existing gas extraction system did
not satisfactorily reduce gas concentrations in this area, installation of a gas cutoff trench was

selected as the next step in the mitigation effort. The intent of this installation was threefold:

e To excavate and remove organic materials that may be contributing to gas generation
immediately adjacent to the affected monitoring probes;

e To excavate and remove large inert demolition debris which may promote migration of
explosive gas; and

e To install a low-permeability barrier such that migration pathways from the landfill to the
affected probes would be disrupted to the extent practical.

The trench was excavated to a depth of 10 to 12 feet and 3 to 5 feet wide. The total length of the
trench was approximately 48 feet (see Figure 4). Trench alignment was configured such that the
series of temporary monitoring probes on the landfill side of the trench (T-7 through T-15) was
preserved to the extent practical. Compliance probes MP-7C and MP-7D located on the residential

side of the trench were replaced with probes MP-7E and MP-7F, which were installed on
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September 14, 2004, and have been supplemented with a third probe designated MP-7G installed
in 2010.

Following installation of the trench, several important observations were noted. First, explosive
gas concentrations on the residential side of the trench increased rapidly (in excess of 40%
combustible gas by volume), with those on the landfill side remaining at or near 0%. This
suggested that a potential source of combustible gas (i.e., putrescible material) existed outside of
both the current property limits and footprint of the landfill. The presence of these materials was
confirmed in December 2010 following excavation of four exploratory trenches within the rear
yard of 429 Bank Avenue. Although limited in volume, these putrescible materials, which
consisted principally of wood debris unrelated to waste fill, were present in sufficient volume to
release limited volumes of methane. This methane was then released to, and detected within, the
property line monitoring probes.

In December 2004, a temporary vacuum line was extended to MP-7E, which immediately reduced
gas concentration in MP-7E and MP-7F to below the 5% compliance threshold with the exception
of one isolated excursion (August 17, 2009 at 11% methane by volume). It is noted that vacuum
was removed prior to any compliance sampling activity (24 hours prior) per the request of Ohio
EPA.

In June 2007, elevated levels of combustible gas were observed in MP-8. These levels fluctuated
through the remainder of 2007 and a supplemental probe (MP-8A) was installed in October 2007.
Observed gas levels in each probe fluctuated considerably through December 2008 when a second
supplemental probe (MP-8B) was installed. Over various time periods, vacuum was applied to
MP-8A and MP-8B in an effort to reduce observed concentrations. These efforts proved
ineffective and this series of probes continued to exhibit gas concentrations above 5% on a routine
basis. The impact of the cut-off wall installation adjacent to the MP-7 series probes on the MP-8
series of probes was thoroughly considered and may have contributed to the observed gas levels.
Furthermore, boring data obtained immediately adjacent to MP-8A and MP-8B indicated the
presence of minor quantities of organic (wood) debris which may have represented a localized and

limited source of gas generation directly impacting these probes. The Delineation Investigation

-10 -
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performed in 2013 showed that the two layers of soil fill placed to raise the ground level to the
current elevation in the Bank Avenue development adjacent to the landfill contain small amounts

of non-soil debris, including wood.

In November 2010, installation of a new perimeter gas extraction system was initiated. This
system was completed and activated in April 2011. This system, as well as the current network of
compliance probes may be referenced on Figure 4. For the past three years (2012-2014), this
extraction system has resulted in maintenance of compliant gas levels within the majority of the
monitoring network with the exception of probes MP-7E, MP-8D, MP-8F, MP-9, MP-10, and MP-

16 which have exhibited seasonal elevated gas levels.

In June 2012, in order to address a number of threshold limit exceedances in the 8-series probes
an approximately 5-foot wide and 50-foot long trench (as shown on Figure 4) was excavated. This
excavation resulted in the removal of probes MP-8, MP-8A, MP-8B, and MP-8C. The excavation
was backfilled with clean granular soil fill and replacement probes MP-8D, MP-8E, MP-8F, and
MP-8G were installed in the backfilled trench. The excavation removed the organic materials
contained in the original soil fill that were immediately adjacent to the initial MP-8 series probes.

On August 23, 2013, the two half-horsepower blowers that supplied vacuum to the extraction
system were replaced by a single one-horsepower blower. The objective of the installation of the

higher capacity blower was to apply additional vacuum on the horizontal collector system.

1.3.1 Detailed Topographical Information
OAC 3745-27-12 (D)(2)(a)

Site topography is provided on Figure 3. The information required by OAC 3745-27-12

(D)(2)(a)(i) through (vi) is presented in the following sections and/or shown on the figures

described in the following sections.

-11 -
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1.3.2 Property Boundary and Facility Boundary, Horizontal Limits of Waste Placement
OAC 3745-27-12 (D)(2)(a)(i)

The landfill property is situated on several property parcels acquired by the City of St. Bernard
since the early 1940s. Major revision to property boundaries occurred in the early 1940s with
construction of the Mill Creek Expressway (Interstate-75), and again in the late 1970s and early
1980s with development of the Bank Avenue Subdivision. A legal description of the current
landfill property parcels is presented in Appendix E. Landfill parcel boundaries and the property
boundaries, property owners, and parcel identification numbers of properties within 1,000 feet of

the limits of waste are provided on Figure 5.

The basis for assignment of the horizontal extent of the landfill is based upon review of historical
site photos, topographic maps, and similar available documentation and the test pits performed for
the Delineation Investigation. An Aerial Photographic Analysis Report dated November 1, 2012
was prepared by Environmental Research, Inc. (ERI) and detailed the development of the Landfill
and surrounding areas from 1946 to 2009. There is general agreement on the extent of the landfill
along its eastern, southern, and western boundaries. The eastern boundary is approximately the
intersection of the flat surface of the closed landfill and the hillside slope parallel with the access
road along the former canal right of way. The southern boundary is roughly parallel to the tree
line on the hillside south of the landfill. The western boundary is approximately the base of the
slope between the flat surface of the closed landfill and the I-75 shoulder. The Village of St.
Bernard has determined that the northern boundary of the landfill is located within the limits of
the Village owned property parcel(s) which contain the landfill, with the exception of a localized
extension into the backyard of the property located at 441 Bank Avenue. With the completion of
the remediation of the backyard of 441 Bank Avenue, the landfill limits of waste have been moved
to the south and revert to within the landfill property.

The landfill property parcel boundaries, facility boundary, and limits of waste placement are shown

on Figures 3 and 5.

-12 -
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1.3.3 Two Hundred and One-Thousand Foot Offsets
OAC 3745-27-12 (D)(2)(a)(ii)

A vicinity plan depicting the 200 and 1,000 foot offsets from the landfill limits of waste is provided
on Figure 5. The property parcels boundaries, the facility boundary, and limits of waste placement

are shown on Figure 5.

1.3.4 Property Boundaries, Property Ownership, Political Subdivisions and Zoning
OAC 3745-27-12 (D)(2)(a)(iil) & (iv)

Property boundaries within 1,000 feet of the landfill are illustrated on Figure 5. Properties within
1,000 feet of the landfill are generally bounded by Ross Avenue to the North, Andalus Avenue to
the East, and Vine Street to the South. Detailed information of property owners immediately

adjacent to the landfill along Bank Avenue is provided on Figure 3.

The properties located within 1,000 feet of the landfill property are primarily within the Village of
St. Bernard, with some properties to the west located in the City of Cincinnati. Political
boundaries, zoning and related boundary information may be referenced on Figure 5. Zoning for
the landfill parcel and adjacent areas is primarily residential (R-1 and R-2). The zoning of the

parcels listed in the table on Figure 5 are shown by the color of the text within the table.

1.3.5 On-Site and Off-Site Structures Within 1,000 Feet
OAC 3745-27-12 (D)(2)(a)(iv)

On-site and off-site structures within 1,000 feet of the landfill are depicted on Figure 5. The single
on-site structure is a passively ventilated restroom facility which services the soccer fields.

Verification of on-site and off-site structures was conducted through review of Hamilton County

CAGIS and property tax data following a graphical offset of limits of waste placement.

Other sources of explosive gas are described in Section 1.6 below.

-13-
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1.3.6 Potential Manmade Explosive Gas Migration Pathways
OAC 3745-27-12 (D)(2)(a)(v)

Potential manmade pathways include various storm sewers, sanitary sewers, and drainage tiles.
The approximate position and alignment of the storm sewers is based on a visual investigation of
manholes and inlets, and is therefore an estimation of actual alignment. Other pathways include
underground service utilities (water, electric, natural gas, etc.) servicing the park restroom, as well
as adjoining properties. The known locations of potential manmade explosive gas migration
pathways are illustrated on Figure 6. Mapping for all the pathways listed above is not available

from the utilities directly or Hamilton County GIS records.

The 6-inch corrugated drain tile identified on Figure 6 was not located by survey, but was
encountered during installation of vacuum piping in the vicinity of one of the 7-series wells. No
record for installation of this tile was recorded by the City. The alignment of the exposed portion
of the tile suggested that it roughly parallels the toe of the landfill slope. This tile discharges into
the storm sewer inlet behind 441 Bank Avenue; however, no inlet structure was found. Further

discussion of the tile as a migration pathway is presented in Section 1.4.4.1.
A 12-inch corrugated metal culvert was located adjacent to monitoring probe MP-7H during
installation of the perimeter extraction system. The purpose or extent of this culvert is not known

and initial sampling during construction activities did not indicate the presence of combustible gas.

1.4. GEOLOGICAL INFORMATION
OAC 3745-27-12 (D)(2)(c)

1.4.1 Groundwater Table and Depth

Considerable variation in groundwater levels along the northern boundary of the landfill has been

recorded through measurement of static water levels in gas monitoring probes and extraction wells.

Although approximate water table elevations identified in the 1991 Design Report suggested

-14 -
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groundwater elevations are approximately 10 to 15 feet below ground surface, measurement in the
monitoring probes indicate that the groundwater table is responsive to precipitation, and varies
based on location and climatic (barometric pressure, etc.) conditions. Water levels are shown for
the probes depicted on the geologic cross section along the northern perimeter of the landfill
presented as Figure 7.

Generally, this area of the site collects stormwater runoff from the park soccer fields, as well as
hillside runoff upslope from Phillips Avenue. Anecdotal information from local residents and City
(now Village) officials indicates that the area in which monitoring probes MP-7H through MP-11
are currently located was formerly a very wet “swampy” area prior to the construction of the Bank
Avenue subdivision. The addition of stormwater drainage utilities has apparently eased this
condition; however, probe data suggest that groundwater elevations along this margin of the
landfill are quite responsive to wet weather.

In general, wet weather and subsequent groundwater table response is anticipated to affect landfill

gas movement as well as gas extraction efficiency.

1.4.2 Site and Surrounding Area Topography, Geology
OAC 3745-27-12 (D)(2)(c)(ii)

The topography of the landfill and surrounding area generally consists of a series of hillside
terraces transitioning to a lower flatland now developed for residential housing (Bank Avenue
Subdivision). The landfill itself has been converted to a large flat terrace which is used as an

athletic field. Area topography is depicted on Figure 3.

With respect to regional geology, the site is situated on the southeast edge of the Mill Creek Valley.
The regional geology reflects multiple glacial advances and is consistent with a glacial outwash
valley. Generally, regional geologic sequences consist of glacial valleys incised within Ordovician
bedrock formations. These valley fills consist of highly variable interbedded sands, gravels, clays,
silts, boulders, and cobbles.

-15 -
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With respect to site specific geology, the most significant feature includes a glacial till/outwash
sequence which appears to form the base of the site. This unit is predominated by low permeability
clays and or silts interbedded with silty sands within the areas investigated. Both oxidized and
non-oxidized native materials have been found at depth, suggesting deposition in multiple

sequences.

Although interbedded sands represent a potential zone of migration, those materials examined via
borings were saturated and included a high percentage of silt (estimated at 40 percent or higher).
As such, although classified as granular material, the potential for large scale gas transmission is

seen as limited.

1.4.3 Natural Barrier to Gas Migration
OAC 3745-27-12 (D)(2)(c)(iii)

The native soil underlying the fill acts as a natural barrier to gas migration. No consistent geologic
trend or formation has been identified along the perimeter of the site other than this soft, saturated
silty sand/sandy clay formation into which the majority of monitoring probes were advanced and
terminated. The elevation of this formation varies, and may be referenced on the geologic section
provided on Figure 7. Fill material and a variety of clayey soils predominate in the interval above

this unit.

Generally, considering the silt content and degree of saturation observed within this unit, it
represents a likely barrier to downward gas migration. The overlying fill material is likely the
predominant transmissive zone, and is believed to be the primary unit of interest with respect to
gas migration and control. In addition, the presence of the wood and similar organic debris
recorded in monitoring probe installation logs and the Delineation Investigation test pit logs

indicates that said organic content may support limited generation of methane gas.
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1.4.4 Potential Explosive Gas Migration Pathways
OAC 3745-27-12 (D)(2)(c)(iv)

Several potential explosive gas pathways have been identified at the former landfill. However, it
is noted that the analysis of pathway risk includes consideration of the nature of the landfill, its
relatively small size, and limited gas production observed to date. The gas generation potential of
the landfill is further discussed in Section 1.8. Several pathways, while present, represent low or
minimal risk to structures due to these factors. The analysis also considers the unique topography
associated with the immediate area, and physical barriers or likely points of atmospheric discharge
for accumulated gas that this topography provides. The focus of monitoring and data evaluation
should be focused on the northern perimeter of the site where the former landfill property limits
are contiguous with several Bank Avenue residential properties. There are some pathways that
exist within the landfill and potentially connect to pathways at the perimeter of the landfill (Figures
4 and 6). These pathways include the storm sewer along the western edge of the landfill that drains
the landfill surface, and the water and sanitary sewer lines that serve the restroom building. The
line connecting the high water alarm in the condensate tank to the control unit mounted on the
restroom building could also be considered a potential pathway. A brief discussion of pathways

identified along the perimeter of the landfill is presented in the following narrative.

1.4.4.1 Primary Pathways of Concern - North

The primary pathways of concern lie along the northern perimeter of the site, where the former
landfill property lines are contiguous with several residential properties along Bank Avenue.
Essentially, this area consists of a flat terrace, projecting out from the toe of the landfill slope and
transitioning into the back yards of the Bank Avenue residences. This terrace was raised to its
current elevation by the placement of two generations of fill. The fill soils, in particular the lower
fill, contain hard fill and miscellaneous debris. As a result, the near surface geologic profile of
this terrace is quite varied. This fill is assumed to be the primary route for any potential gas
migration along this boundary of the site. While the exact extent of fill placement beyond site
property boundaries is not known, reports, City Council meeting minutes, etc. suggest that fill

material was placed through the Bank Avenue development adjacent to the landfill to raise the
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grade for the soccer and baseball field, prior to the second fill layer to raise the grade for the later

Bank Avenue development.

The fill is underlain by undisturbed geologic formations consisting of saturated silty sand and/or
sandy clays. This underlying formation appears to serve as a lower bound for any gas migration.
Borehole logs indicate that this underlying formation is typically very moist to wet. Blow counts
suggest a normally consolidated formation, possibly indicating backwater or floodplain deposits

that may have been associated with the Mill Creek Valley.

In addition to the fill, stormwater utilities are also located along this northern property boundary,
and represent potential gas migration pathways. The location and description of these utilities may
be referenced on Figures 4 and 6. In addition to these mapped utilities, a previously unidentified
corrugated polyethylene drain tile was also located during installation of vacuum lines in the
vicinity of extraction well EW-7. This 6-inch tile roughly parallels the toe of the landfill slope and
also represents a potential gas migration pathway. No record of installation for the tile is known
to exist. The outlet of the drain tile is located at the stormwater inlet (labeled as INV. 496.68-8"E)
located between abandoned probes MP-10 and MP-11. No defined surface inlet structure related
to this drain tile has been observed or is known to exist. The tile appears to have been installed as
an infiltration device to assist in removal of ponding water which accumulates along the toe of the
landfill slope. Since discovery of this drain tile, explosive gas readings have been monitored at
the outlet during periodic gas monitoring. To date, no explosive gas has been measured above
detection limits.

In addition to stormwater utilities located on-site along this site perimeter, off-site storm drains
along Bank Avenue have previously been monitored for evidence of gas accumulations. No
methane has been detected in storm drains located on Bank Avenue from June 2000 through June
2017, therefore these locations are no longer being monitored. Other underground utilities are
present along Bank Avenue, including sanitary sewer, electric, phone, cable, water, and natural
gas, that could represent potential pathways. The locations of the sanitary and storm sewers are
shown on Figure 6. Mapping for the other utilities along Bank Avenue are not readily available.
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To address the identified potential for migration through subsurface utilities, the addition and/or
maintenance of existing combustible gas indicators (CGIs) within structures located within 200
feet of the landfill property boundary is recommended as a component of this Plan, contingent on

approval for the installation by the building owners and/or occupants.

1.4.4.2 Primary Pathways of Concern - Southeast

Along the southern margin of the site, a hillside spring is present, indicating a zone of increased
transmissivity within the hillside geologic formation. However, the outlet of the spring is located
several tens of feet above the surface of the landfill cap, thus it is not considered as a potential gas
migration pathway. The presence of the spring suggests that a natural geological barrier is present,
which acts as a lower barrier to movement of groundwater. This barrier would also serve as a
barrier to upward migration of landfill gas. Thus the potential for movement of landfill gas upward

from the landfill through this barrier is considered limited.

Based on the nature of pathways identified in this direction and topographic conditions, no
additional monitoring is recommended along this perimeter of the site.

1.4.4.3 Primary Pathways of Concern -West

The elevation of the landfill and Interstate-75 do not preclude the potential for gas migration
assuming appropriate geology and adequate gas pressure is present. While geologic conditions
under Interstate-75 were not evaluated for the purposes of this Plan, it is assumed that the geology
immediately under Interstate-75 has undergone significant modification during roadway
construction. Thus any presumption of continuity for geologic formations that exist adjacent to
the landfill may not accurately reflect the nature and extent of potential pathways under Interstate-
75. While examination of geologic conditions under Interstate-75 was not undertaken as a

component of this Plan, it is conservatively assumed that potential gas pathways may exist.

Assuming the presence of migration pathways, topography must then be considered in the

evaluation of migration potential. Examining topography west of the landfill, it is seen that the
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Mill Creek channel forms a potential barrier to gas migration. Assuming prevailing groundwater
table is at or near streambed elevation within the Creek and Creek banks provide sufficient area
for discharge of gas to the atmosphere, the Creek represents a limit for gas migration west toward
the Vine Street industrial corridor. Also, considering the low level of gas generation and pressure
observed within the landfill, the potential for migration under Interstate-75 and across the Mill

Creek channel is considered limited.

For structures located east of the Mill Creek but west of Interstate-75, potential migration pathways
were also evaluated. A series of commercial structures are located southwest of the landfill.
Assuming appropriate geologic conditions exist, potential subsurface migration cannot be
discounted. However, structures in this area are constructed slab-on-grade, and the ground surface
profile approaches the estimated base elevation of the landfill, thus offering significant
opportunities for atmospheric discharge of migrating gas. Combined with the low level of gas
pressure observed at the landfill and distance to the structures, migration potential and risk to these

structures is also considered low.

Based on these observations and current conditions at the landfill, no need for additional
subsurface monitoring west of the landfill is currently recommended. Should additional pathways
be installed (e.g. subsurface pipelines or utilities) or significant changes in gas generation be

observed, re-evaluation of subsurface monitoring requirements should be performed.

1.4.5 Geologic Cross Sections
OAC 3745-27-12 (D)(2)(c)(vi)

A geologic cross section of the northern perimeter of the site is provided on Figure 7. This cross
section depicts borehole information gathered during installation of various gas monitoring probes
and other subsurface investigations. It is noted that information provided on this cross-section was
developed through extrapolation of borehole information obtained at approximate 50-foot spacing.
Based on the heterogeneity of the subsurface within potential transmissive zones, appropriate
caution is recommended regarding strict interpretation of geology between borehole locations.
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1.5 OTHER SOURCES OF EXPLOSIVE GAS
OAC 3745-27-12 (D)(2)(C)(v)

As previously indicated, organic materials within debris fill, mainly buried wood, may be of
sufficient volume to produce measurable quantities of methane gas. As part of the Delineation
Investigation, an estimate of the methane potentially generated by the organic material in the soil
fill was calculated using a USEPA LandGEM Model. The results of this modeling indicated that
the quantity of gas generated did not represent a threat to the residential properties adjacent to the
northern boundary of the landfill property. Accumulations of organic material, previously
described as peat, are present in the native glacial deposits and decomposition of these materials
may generate methane. Test borings have indicated that this material is not horizontally
continuous in the site vicinity and, where present, its thickness is less than six inches. In addition,
anecdotal reports indicate a significant portion of the site was seasonally inundated or “swampy”
prior to development. Swamp deposits that were accumulated then buried during development of

the residential subdivision may also represent a potential source of gas generation.

Other non-landfill related sources of explosive gas include yard waste deposits placed by the City
along the northeast portion of the site (approximate area of reported disposal area is indicated on
Figure 3). While it is reported by City (now Village) personnel that yard waste was accumulated
along the surface of this slope and not buried (thus promoting surface discharge of accumulated
gases), limited potential exists for contribution to subsurface gas migration. Prior investigation of
this area including installation of a monitoring probe at the base of this hillside indicated no
significant combustible gas concentrations are present. Based on the location of this area and prior

investigation results, no further monitoring of this area is deemed necessary.

With respect to public utilities, natural gas supply and sanitary sewer lines serving residences are
identified as a potential off-site source of explosive gas. These utilities are located in the Bank

Avenue right-of-way and are not considered significant with respect to assessment of gas migration
from the landfill. No other potential off-site sources of explosive gas have been identified at this

time.
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1.6 LANDFILL CHARACTERISTICS
OAC 3745-27-12 (D)(3)

1.6.1 Depth of Waste and Excavation
OAC 3745-27-12 (D)(3)(a) & (b)

No recorded information is known to exist with respect to the depth of waste or excavations
associated with the former landfill. Anecdotal information from various parties contained in the
1991 Design Report suggests that the landfill was developed principally as an area fill with limited
excavation, if any. Previous research regarding landfill depth and methods of disposal was
described in Section 3.0 of the 1991 Foppe Thelen Design Report and is summarized below. The
present top surface of the landfill varies from 516 to 520 feet in elevation. Topographic maps of
the area prior to commencement of landfill activities were obtained (Hamilton County, 1914,
1959).- Both the 1914 and 1959 maps indicate that the surface of the landfill area, prior to filling,
was at an elevation of less than 495 feet but greater than 490 feet. This is consistent with the
boreholes and test pits mentioned previously which indicate an elevation of 491 to 493 feet (%).

Therefore; the depth of the landfill is estimated to vary between 23 and 29 feet.

1.6.2 Historical Operations
OAC 3745-27-12 (D)(3)(c)

As previously indicated, historical operating information is related primarily to anecdotal
information from City (now Village) officials or residents of the area. This information was
described in Section 3.3 of the 1991 Foppe Thelen Design Report and is summarized below. The
land occupied by the landfill has been owned by the City of St. Bernard since 1945. The City
acquired the land from E. I. DuPont Company. The City began controlled waste disposal sometime
prior to 1958 as indicated by 1958 aerial photographs acquired from Hamilton County. No permits
or other authorization were obtained prior to 1958. A summary of regulatory authorizations is

presented below.
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Date Document
May 5, 1977 Acknowledgement of Closure
April 14,2003 Director’s Final Finding and Orders
May 18, 2004 OAC 3745-27-13 Authorization

September 16, 2009

Director’s Final Finding and Orders

September 9, 2010

Remedial Action Plan & Response to Comments

June 8, 2011

OAC 3745-27-13 Authorization for ODOT

December 12, 2011

Alteration to Approved EGMP

November 6, 2012

Alteration to Approved EGMP

November 6, 2012

Revised Compliance Probe Monitoring Form

November 6, 2012

Alteration to 1% Remediation Plan

December 17, 2012

Delineation Plan

May 16, 2012

Clarification of MP-8 Series Replacement Probes

May 16, 2012
January 17, 2013
December 5, 2014
February 13, 2018
December 16, 2019

Approval of 2" Revision to Explosive Gas Remediation
Alteration to Approved EGMP
Alteration to Approved EGMP (approved February 2, 2015)

Approval to abandon MP-10

Ohio EPA terminates September 2009 Director's Final Findings
and Orders

For several years, the disposed material was not graded or covered but during the later years of
operation the material was graded and covered weekly with several feet of soil. Final grade was
achieved by covering the landfill area with 3 to 5 feet of clay in 1981, with additional soil added

later for the development of the soccer field.

The area occupied by the landfill was for years a vegetable farm and orchard. The landfill began
by disposal over the outslope of the Miami and Erie Canal bench. A 1958 aerial photograph and
the 1959 topographic map compiled from the photo show a small area of disposal near the southern
corner of the area. The canal bench was the disposal point and the disposed material fanned out
onto the flat area below. Total area covered was approximately 150 feet wide by 200 feet long.

The remainder of the area was orchard and gardens. 1-75 had already been constructed. The
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subdivision area northeast of the landfill was at this time also gardens except for the eastern 1/3

which was occupied by small warehouses and factories.

A 1973 aerial photograph shows that the landfill was actively receiving disposed material. An
access road had been constructed from the canal bench down to the flat along the southwest side.
Disposal was apparently still taking place over an approximately 250 foot length extending from
the access road northeast along the canal bench. The remainder of this slope between the bench
and the flat area is tree covered. Disposed material is seen in a band approximately 200 feet wide
parallel to 1-75 and running along the western side of the landfill property. This band is
approximately 500 feet long, with the end near the present northern boundary of the landfill at the

approximate center of the curve in the face. The warehouses and factories are still present.

By letter dated May 5, 1977, the Ohio EPA confirmed that the landfill had been closed.

A pre-1978 aerial photograph shows that the landfill had nearly assumed its present shape. The
surface was apparently still receiving material for disposal, but the northern face had already been
graded. The disposal area between the canal bench and the flat has already been graded over a
length of approximately 350 feet and is grass covered. The undeveloped portion of the subdivision
area had been graded and is occupied by a baseball/soccer field. Several of the southernmost

factories/warehouses have been demolished.

By 1981, the final grading of the landfill had been completed. The slope area between the canal
bench and landfill had been graded and was grass covered. The landfill surface had also been
graded to its present configuration. The baseball/soccer field is still present but several more of

the factories/warehouses have been demolished.
By 1986, the pine trees along the north face of the landfill were in place, as were the restrooms,

storm sewers, and sanitary sewer. The subdivision had already been developed to its present

configuration.
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1.6.3 Types of Waste
OAC 3745-27-12 (D)(3)(d)

No detailed records or similar documentation regarding types of waste received at the facility are
known to exist. Information pertaining to waste type was primarily obtained from interviews held
with individuals familiar with landfill operations. Information gathered from these interviews is
useful in terms of providing a general characterization of materials that may have been disposed.
This information is summarized in Section 3.4 of the 1991 Design Report. No physical records of
the material placed in the landfill were kept. However, several people familiar with the operation
of the landfill were interviewed to determine waste characteristics. The following summarizes

what is known about waste disposal at the landfill, based on these interviews.

The City began disposal from the canal bench soon after acquiring the property. Materials
disposed included cans, glass, burned refuse from the City's incinerator, construction debris,
stoves, refrigerators, tires, empty oil drums, soap manufacturing by-products, grass clippings, tree
limbs and kitchen wastes. The oil drums were picked up by the City at local gasoline stations.
They were empty and reportedly never contained anything but new oil. The empty drums were
crushed with a bulldozer when they were placed in the landfill. The soap manufacturing by-
products were materials from Procter & Gamble. These reportedly included soap powder, soap
"sludge”, and bottles of shampoo and liquid soap. The kitchen wastes also came from Procter &
Gamble. These were wastes from Procter & Gamble's in-house cafeterias. There is no evidence
that hazardous materials were placed in the landfill.

1.6.4 Landfill Construction
OAC 3745-27-12 (D)(3)(e)

Section 1.6.2 above relates what is known about the landfill’s construction. No specific details of
landfill construction means or methods are available other than historical information gathered
from aerial photos and anecdotal information. An Aerial Photographic Analysis Report dated
November 1, 2012 was prepared by Environmental Research, Inc. (ERI) and detailed the

development of the Landfill and surrounding areas from 1946 to 20009.
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1.6.5 Gas Extraction System
OAC 3745-27-12 (D)(3)(f)

As previously indicated, various gas migration control systems have been installed and operated
since October 2000. The current system utilizes a series of six extraction “pods” which effectively
offer six independently controlled zones where subsurface vacuum may be applied. The combined
system provides for continuous vacuum extraction along the perimeter of the landfill that lies
adjacent to occupied residential properties.

From October 2000 until April 24, 2013, a pair of explosion proof half-horsepower blowers
provided vacuum to the system and were operated individually. After April 24, 2013 and until
August 23, 2013, the two blowers were operated simultaneously to apply more vacuum to the
horizontal collector system. On August 23, 2013, the two half-horsepower blowers were replaced
by a single one-horsepower blower. Vacuum is applied on a continuous basis. The blower
assembly is equipped with a flow meter and vacuum gauge to assist in adjustment of operating
flow rate and vacuum. The migration control system layout is illustrated on Figure 4. Each pod

is equipped with sampling ports facilitating measurement of applied vacuum and gas composition.

Condensate within extraction piping is fed via gravity to a 1,500-gallon receiving tank.
Condensate collected within the tank is disposed off-site. A high level alarm, which notifies the
Village police department of a high water condition in the tank, was installed on January 28 and
29, 2013.

Ambient air intrusion is anticipated during system operation. Overall, the current system is
anticipated to be effective in reducing subsurface gas concentrations in the vicinity of the northern
property boundary. However, it is expected to have little influence beyond current landfill

property limits.
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1.6.6 Existing Explosive Gas Monitoring System
OAC 3745-27-12 (D)(3)(g)

The gas monitoring system is depicted on Figure 4 and summarized in Table 1. The screened
interval depths for the probes are also presented in Table 1.

Table 1.
Monitoring Network

St. Bernard Landfill

Top of Screen Bottom of Screen
Depth (feet below | Depth (feet below
Probe Adjacent Structure ground surface) ground surface)
MP-1 448 Bank Not known Not known
MP-7E 429 Bank 3 14
MP-7H 425 Bank (and 421
Bank) ° o
MP-8F 433 Bank 4 14
MP-9 437 Bank 2 12
MP-16 441 Bank 2 12
MP-17 441 Bank 3 13
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1.7 EXPLOSIVE GAS GENERATION POTENTIAL
OAC 3745-27-12 (D)(4)

The gas generation potential for a municipal solid waste landfill typically peaks at closure and
declines over time. The St. Bernard landfill was used primarily to dispose of ash from the City’s
municipal solid waste incinerator and as a result likely generated less gas during any period of its
history compared to a typical solid waste landfill. Further, because the landfill has not accepted

waste for over 30 years, the gas generation has decreased considerably from its peak rate.

Based on current monitoring probe sampling data, the potential for explosive gas generation is
confirmed. While data compiled through operation of the gas monitoring and extraction system
does suggest that gas production is minimal, concentrations sufficient to exceed applicable

regulatory thresholds have been present on occasion.

No incidents of odor or snow melt have been reported. No damage to the final cover has been
observed. Some distressed/dying trees have been noted, including pine trees planted on the
northern side slope of the landfill and trees within the back yards of some of the residences
immediately north of the landfill. The impact to the pine trees on the side slopes is likely due to
the shallow soil cover being unable to support large mature trees and is not due to landfill gas.
Impacted pine trees are located in areas where methane has been detected in the monitoring probes
and in areas where methane has not been detected in the monitoring probes. The impact on the
trees in the back yards are likely due to the impact of the drought conditions that occurred two or

three years ago and is not due to landfill gas.

1.8 EXPLOSIVE GAS MONITORING PLAN
OAC 3745-27-12 (D)(5)

1.8.1 Permanent Monitoring Network
OAC 3745-27-12 (D)(5)(a)

A summary of the monitoring locations is provided in Table 1 and the monitoring probes are shown
on Figure 4. Each residence within 200 feet of the limits of waste placement (421 through 448
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Bank Avenue, excluding 444 Bank Avenue where the owner declined the installation of a CGl and
429 Bank where the owner requested that the CGI be removed) has been equipped with an in-
building combustible gas indicator (CGI). These monitoring locations have been established to
provide a redundant level of detection. The location of monitoring probes and in-building CGls
is illustrated on Figure 4. All of the CGls are set to alarm at 12,500 ppm methane (1.25
percent methane by volume) or less. The regulatory threshold concentration is 1.25 percent

methane by volume in occupied structures.

Each monitoring probe is constructed with a bolt-down cover (flush mount) or locking well casing.
Existing probes are fitted with quick-connect couplings to facilitate monitoring. Future monitoring

probes (if necessary) will be equipped in a similar fashion.

Installation details for the probes may be referenced on borehole logs provided in Appendix C.

The monitoring network described above will become the network of record when this Explosive
Gas Monitoring Plan (EGMP) is approved.

1.8.2 Methods of Construction
OAC 3745-27-12 (D)(5)(b)

Typical installation details for monitoring probe MP-1 through MP-6 may be referenced on Figure
11, which is presented in Appendix C. No individual installation logs were provided for this

original series of probes.

More recent probes were installed using hollow stem rotary augers or direct push methods, with
boreholes continuously sampled. Installation details for existing compliance monitoring probes
may be referenced in Appendix C. The screened intervals of the existing probes are presented in

Table 1 above.

Future probes will typically be constructed using hollow stem augers with continuous (2-ft

interval) split spoon sampling. The auger will be clean and free of foreign materials, solvents, and
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other substances, which may contaminate groundwater or cause an incorrect explosive gas

measurement.

Permanent monitors will typically be screened from two to three feet below grade to the target
depth of the permanent monitor, typically the top of the native soil beneath the soil fill. The target
depths will be adjusted in the field depending on the conditions encountered. For example, if the
water table is encountered within the target depth, the bottom of the screened zone will be raised

so that the permanent monitor will not extend into the seasonal low water table.

A person knowledgeable in drilling, installation of permanent monitors, and geology will observe
the installation and keep accurate, detailed records on materials encountered and permanent
monitor construction. These logs will contain the information listed on an appropriate form.

Solvent welded joints will not be used.

The pipe will be capped when backfilling the annular space. The quantities of the various backfill
materials will be recorded on the form. The probes will be designated, as MP-xx and the
designation will be placed on the interior and exterior of the protective casing for each probe.

A locking protective casing or bolt down flush mount protective casing will be installed for each
permanent monitor as soon as possible after the pipe is installed and backfilled. The protective
casing is required to minimize the possibility of accidental damage and vandalism. In order to
minimize air infiltration during monitoring and also to obtain accurate pressure readings, the top
end of the probe riser will be fitted with a PVVC end cap with a sample port. The sample port will
provide positive closure when not being sampled. The fitting will facilitate a simple connection

to the combustible gas indicator's sampling hose.

1.8.3 Proposed Installation and Implementation Schedule
OAC 3745-27-12 (D)(5)(c)

The monitoring locations referenced in this Plan are currently installed.
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1.8.4 Procedure for Abandonment of Permanent Monitors
OAC 3745-27-12 (D)(5)(d)

In the event that permanent monitoring probes require removal, replacement, or abandonment, the

following general procedures will be utilized:

e Open the protective casing and confirm the probe number.

e Carefully fill the casing with bentonite chips, adding water to the casing to hydrate the
bentonite as the casing is filled. The bentonite chips will be added so as to avoid
introducing fines that could potentially cause bridging at the water surface.

e Using a small excavator, remove the concrete pad (if present) and the protective casing,
severing the probe casing below the ground surface in the process.

e If the removal of the concrete pad and protective casing inadvertently removes the probe
casing and screen, fill the remaining hole with bentonite, adding water to the hole to hydrate
the bentonite as the hole is filled.

e If the top of the probe casing is less than 3 feet below the ground surface, excavate and cut
off the probe casing a minimum of 3 feet below the ground surface.

e Place a slip cap on the top of the filled casing. The cap will be glued in place or secured
with a screw.

e |f the excavation of the protective casing has removed the annular seal, place a minimum
of 1 foot of hydrated bentonite chips as a seal above the capped probe casing. If the
excavation of the protective casing does not remove the annular seal, a replacement seal
does not need to be added.

e Backfill the remaining hole made when the protective casing was removed with any soil
excavated with the concrete pad/protective casing, adding clean fill soil as required to
return the surface to grade. The areas of disturbed soil would be seeded and mulched with
straw to reestablish grass in those areas.

The process of abandonment will be documented by an experienced observer. Photographs will
be taken as part of the documentation. A certification report will be prepared and will be inserted
to Appendix D in the EGMP. Abandonment will be undertaken only with prior approval of the
Ohio EPA. Replacement permanent monitoring probes, if required, will be positioned to provide
similar detection capacity to those removed. Any replacement probes will be installed and

constructed in accordance with the approved EGMP.
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1.9 PURPOSE AND RATIONALE BEHIND THE EXPLOSIVE GAS MONITORING
SYSTEM

The purpose of the explosive gas monitoring is the detection of methane gas emanating from the
former City landfill. Occupied residences north of the landfill are the primary focus of the
monitoring system. Continued implementation of this plan will facilitate detection of potentially

explosive gases migrating toward these residences.

2.0 EXPLOSIVE GAS MONITORING, SAMPLING AND REPORTING

2.1 MONITORING, SAMPLING, AND REPORTING PROCEDURES
OAC 3745-27-12 (E)

2.1.1 Monitoring Frequency
OAC 3745-27-12 (E)(1)

Monitoring of the compliance probes listed in Table 1 will be conducted semi-annually as
specified in OAC 3745-27-12(E)(1)(c).

Maintenance and calibration checks of in-building combustible gas indicators (CGIs) will be
performed as needed. Re-calibration of in-building CGls will be performed annually. The
maximum alarm set point is 12,500 ppm (1.25 percent by volume) which is the Explosive Gas

Threshold Limit (EGTL of 1.25 percent required by regulation).

2.1.2 Monitoring Parameters
OAC 3745-27-12 (E)(2)

Each compliance probe will be monitored for the following parameters, in the order indicated:

e Pressure/vacuum.

e Initial percent combustible gas by volume.
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e Sustained percent combustible gas by volume.

e \Water level.

Atmospheric data will also be recorded for each monitoring event. These data may be obtained
from a local or nearby National Oceanic and Atmospheric Administration (NOAA) registered
climate data station if on-site climate data is not available. Parameters to be recorded include:

e Ambient barometric pressure.
e Ambient air temperature.
e Observed weather conditions.

e Relative humidity.

Pursuant to OAC Rule 3745-27-12(F)(1-4), installation of new or replacement permanent monitors
will require that a certification report will be submitted with the initial reporting of the monitoring
results in accordance with the approved explosive gas monitoring plan. The certification report

will include the following:

1. Record drawing showing the locations of the new punch bar stations and/or the new
permanent monitors with their associated identification designations.

2. Geologic logs from the installation of each permanent monitor.
Depth and length of screened intervals for each permanent monitor.

4. A new geologic cross section of the perimeter of the side of the landfill property will be
prepared if a new occupied structure is built within 1,000 feet of solid waste placement and
there is no existing cross section for that side of the landfill in the approved Explosive Gas
Monitoring Plan.

2.1.3 Monitoring Equipment

2.1.3.1 Equipment Type

The following equipment, or equivalent alternates, will be utilized at the individual compliance

probes and extraction wells.
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1. A meter capable of measuring methane and pressure/vacuum. The meter will be
calibrated using the concentration of methane recommended by the manufacturer for this
type of application (and the recommended concentrations of carbon dioxide and oxygen
if the instrument measures these gases in addition to methane).

2. An electronic Water Level Indicator graduated to 1/100" of a foot.

2.1.3.2 Equipment Maintenance and Calibration

Equipment maintenance and calibration will be performed per the manufacturer's
recommendations. Prior to proceeding to the landfill, each instrument to be used will be calibrated
or have its calibration checked per the manufacturer's specifications. The results of these
calibrations will be recorded on the monitoring log sheets. Calibration procedures are described

in respective equipment manuals.

2.1.4 Monitoring Procedures
OAC 3745-27-12 (E)(2)

The following information is required by regulation and will be recorded on monitoring logs for

each monitoring event:

e Site name or identification number

e Date and time of sampling for each station

e Weather conditions (general)

e Ambient air temperature

e Barometric pressure

e Relative humidity

e Gas pressure (inches H20)

e Combustible gas as percent by volume methane (each station)

e Depth to water below the reference point

Monitoring probes are equipped with quick connect fittings or valves to facilitate monitoring. The

instrument will be connected to the fittings only as long as required to obtain sampling data.

-34 -



Village of St. Bernard

Sample extraction will be conducted in a manner that limits contact or inhalation of gases.

Smoking will be strictly prohibited. Sources of spark or combustion will be removed from the

area prior to sampling.

The step-wise instructions for sampling of the monitoring network are listed as follows. Sampling

must occur in the order listed below:

10.

Health and safety precautions. During sampling, there shall be no smoking, open flames,
sparking, or use of non-explosion proof motors within 10 feet of compliance probes. If
possible, sample from a position upwind of the probe being measured. Avoid inhalation
of vapors or gasses emitted from the probes. Thoroughly wash hands following completion
of sampling.

Unbolt cover to flush mount casing, or unlock protective casing for each probe to be
sampled. Each compliance probe is fitted with a quick connect coupling. Do not remove
or damage this coupling.

For flush mount casings, remove water that may have accumulated within the probe
protective casing. Do not connect sampling devices under water.

Connect the landfill gas analyzer to the probe.

Record probe pressure reading. Record reading in inches of water column. Maintain
reading for at least 10 seconds to determine if a variation in pressure is present. Make sure
the sample line is observed for signs of water or accumulation of condensation.

Record time at the start of sampling.
Start sampling pump. Allow pump to run for 60 seconds.

Record explosive gas concentration. Record methane concentration in percent by volume.
Do not allow probe to vent. (Note: the methane meter used will have a maximum accuracy
and sensitivity in the range of +/- 1% methane by volume. The calibration standard used
will be methane. For methane meters with variable calibration ranges, calibration will be
set to no more than 15% methane by volume. A detection limit of at least 1.25% methane
is required). Record initial and sustained gas concentrations over one minute.

Record water level measurements. Remove sampling port or cap as required to access the
probe casing. Measure depth to water in the probe from the reference point (the top of the
cap if the quick connect is removed or the top of the casing if the cap is removed) to the
top of the water surface.

Record ambient barometric pressure, ambient temperature, weather conditions and relative
humidity. If portable or site-specific weather stations are not available, utilize time
stamped data from the nearest NOAA registered climate data recording station.
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With respect to monitoring equipment calibration and maintenance, the following schedule will be

employed:

1. Gas Detection Equipment: Maintenance no less than annually or more frequently if
recommended by the manufacturer. For detection equipment utilized to determine
compliance, calibration checks will be performed prior to sampling either via “bumping”
of the meter with calibration gas or completing a standard instrument calibration.
Calibration gas for compliance sampling will be 15% methane by volume. If the unit is
bumped, an allowable deviation of not more than 0.2% methane (by volume) relative to
the calibration standard will be considered acceptable.

2. Pressure Detection Equipment: No less than annually or more frequently if recommended
by the manufacturer. Pressure detection equipment will be capable of calibration to
existing atmospheric pressure (zeroing) and will be calibrated to atmospheric pressure prior
to each use.

3. Water Level Measurement: The unit will be tested to confirm detection of liquids either
through use of test buttons or immersion into a clean water source.

2.1.5 Validation of Data
OAC 3745-27-12 (E)(3)

Data obtained from monitoring probes will be compared to the applicable compliance threshold
levels established by regulation. Currently, an explosive gas concentration equal to or greater than

5% in a compliance probe is the regulatory threshold.

Step by step instructions for validation of sampling data for gas monitoring probes by taking

another measurement are listed as follows:

1. For gas compliance probes, compare peak explosive gas concentrations to the threshold
limit concentration of 5% by volume.

2. For a probe that equals or exceeds 5%, immediately resample to confirm initial readings.

3. If repeat sampling of an affected probe results in gas concentration in excess of 5% by
volume, implement the contingency plan. The contingency plan is presented in Section
2.3 below.
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2.1.6 Data Reporting
OAC 3745-27-12 (E)(4)

Data collected during system monitoring will be compiled and reported to the Ohio EPA no later
than 15 days following the date of sampling (note that non-compliant data must be reported as
outlined in the contingency plan). Data will be reported on forms provided in Appendix A.

Completed data forms will be mailed or submitted electronically to:

Ohio EPA

Southwest District Office

401 East Fifth Street

Dayton, Ohio 45402

Attn: Designated OEPA Contact

Hamilton County Public Health

250 William Howard Taft, 2nd Floor
Cincinnati, Ohio 45219

Attn: Designated Health Dept. Contact

Village of St. Bernard
Office of the Mayor
110 Washington Street
St. Bernard, Ohio 45217
Attn: Mayor
Data collected for the site will be retained by the Village, or their designee, for a minimum of five

years.

2.2 EVALUATION OF MONITORING RESULTS
OAC 3745-27-12 (E)(3)

The monitoring results from each compliance probe will be compared to applicable compliance
thresholds. Resampling procedures are described in detail in Section 2.1.5 above. If compliance
threshold levels are exceeded during re-sampling, then the contingency plan will be enacted and

listed authorities will be notified within 24 hours.
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2.3 CONTINGENCY PLAN
OAC 3745-27-12 (E)(5)

In accordance with the requirements of OAC 3745-27-12(E)(5), contingency measures will be
implemented following confirmed exceedance of applicable gas threshold limits. These limits are
currently 5% combustible gas (by volume) in a compliance probe or 1.25% combustible gas (by
volume) in an on-site structure or occupied structure within 200 ft of the landfill. Contingency

measures to be implemented for probe exceedances include, but are not limited to:

1. Verify explosive gas concentrations in a compliance probe by immediate re-sampling. If
gas levels are less than 5% during re-sampling, no further action is necessary. If re-
sampling indicates gas concentration above the threshold limit, the contingency plan will
be implemented.

2. Upon verification of readings above the explosive gas threshold limits, provide notification
within 24 hours to the following public safety authorities and regulatory agencies.
Notification will be via email, or via telephone to be followed by a hard copy sent by mail:

e St. Bernard Fire Dept.
5116 Vine Street
St. Bernard, OH 45217
513-242-8474
513-242-0305 (fax)
Attn: Fire Chief

e St. Bernard Police Dept.
4700 Vine Street
St Bernard, OH 45216
(513) 242-7770
(513) 482-7234 (fax)
Attn: Police Chief

e Hamilton County Public Health
250 William Howard Taft
2nd Floor
Cincinnati, OH 45219
Attn: Designated Health Dept. Contact
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e Ohio EPA
Southwest District Office
401 East Fifth Street
Dayton, Ohio 45402
(937) 285-6357
Attn: Designated OEPA contact

e Village of St. Bernard
Office of the Mayor
110 Washington Street
St. Bernard, Ohio 45217
(513) 242-7770
Attn: Mayor

3. Increase the monitoring frequency at the impacted probe to weekly, until the criteria for
the discontinuation of contingency monitoring are met.

4. Because the homes adjacent to the northern boundary of the landfill property already have
CGls installed and because of the limited distance between the compliance probes, no
additional monitoring points are needed for an exceedance at one of the compliance probes.

5. Continue weekly monitoring until sustained concentrations of less than 5% methane by
volume in the impacted compliance probe(s) are recorded for a minimum of four sequential
monitoring events, over a minimum period of two weeks. Upon completion of the
contingency monitoring of compliance probes, where an exceedance has been recorded,
monitoring will return to the monitoring schedule in place before the exceedance occurred.

6. In the event of an exceedance of the threshold concentration in a compliance probe, the
following steps will be taken to protect human health and the environment:

a. The gas extraction system will be checked to determine it is operating properly.

b. The migration control system will be adjusted to attempt to provide additional
vacuum to the horizontal collector segment nearest the probe that has experienced
the exceedance.

The contingency plan for CGI alarm activation includes, but is not necessarily limited to the
following:

1. When a resident experiences a continuous sounding CGI alarm, he or she will contact the
St. Bernard Fire Department. The Fire Department will respond to determine if an
explosive gas concentration is present in the home. If an explosive concentration of
methane is present, the Fire Department will evacuate the home and ventilate it to reduce
the methane concentration below the LEL. The Fire Department will notify the Village’s
monitoring subcontractor.

2. Upon verification of readings above the explosive gas threshold limits, notification within
24 hours will be provided to the following public safety authorities and regulatory agencies
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not already notified. Notification will be via email, or via telephone to be followed by a
hard copy sent by mail:

e St. Bernard Police Dept.
4700 Vine Street
St Bernard, OH 45216
(513) 242-7770
(513) 482-7234 (fax)
Attn: Police Chief

e Hamilton County Public Health
250 William Howard Taft
2nd Floor
Cincinnati, OH 45219
Attn: Designated Health Dept. Contact

e Ohio EPA
Southwest District Office
401 East Fifth Street
Dayton, Ohio 45402
(937) 285-6357
Attn: Designated OEPA Contact

3. Attempt to reconfirm the presence of methane and to locate the entry point into the
structure.

4. 1t methane is accumulating in the home, steps to protect human health and the
environment may include:

a. Installation of a sub-slab ventilation system.

b. Installation of an extension of the migration control system adjacent to the side of
the residence facing the landfill.

The contingency plan includes the following reporting:

1. Within seven days of the initial detection above threshold limits, submit to the Ohio EPA
and Hamilton County Public Health the monitoring results and the description of the steps
taken or to be taken to protect human health and the environment.

2. Every 30 days from the date of initial detection above threshold limits, until contingency
plan discontinuation criteria are met, submit a report to the Ohio EPA and Hamilton County
Public Health containing:

a. Analysis and summary of the results from the contingency monitoring including the
lateral extent of explosive gas concentrations above the threshold limit and a
characterization of explosive gas pathways. Characterization, based on visual
inspection, of the pathways will include the degree of saturation and porosity (textural
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classification or fracturing) within the pathways and the possible causes of the increase
in gas concentrations such as landfill operational procedures, gas control system
failure or upset, climatic conditions, or other activities being conducted on or near the
site.

b. A summary of the steps taken to protect human health and the environment and an
analysis of their effectiveness.

During implementation of the contingency plan, monitoring of non-affected probes as well as other
components of the gas extraction system will continue per the requirements of this Plan. In
addition, if another probe is in contingency monitoring , it will continue to be monitored and the
required reports will be submitted on its existing schedule in accordance with the contingency

monitoring requirements.

2.4 DISCONTINUATION OF CONTINGENCY PLAN
OAC 3745-27-12 (E)(5)(e)

The following criteria are provided as general guidelines that may be used to determine if actions
implemented under the contingency plan may be discontinued. The provisions of OAC 3745-27-

12(E)(5) will govern with respect to discontinuation of contingency monitoring.

The following criteria, in addition to those set forth in OAC 3745-27-12(E)(5) are to be considered

in evaluating discontinuation:

1. Weekly monitoring will continue until sustained concentrations of less than 5% methane
by volume in the impacted compliance probe(s) are recorded for a minimum of four
sequential monitoring events, over a minimum period of two weeks.

A report summarizing this information will be compiled and submitted to the Ohio EPA and
Hamilton County Public Health, and will also include the following information:

1. Analysis and summary of the results from contingency monitoring, including the lateral
extent of explosive gas concentrations above the threshold limit and a characterization of
the explosive gas pathways. Characterization of the pathway will include degree of

saturation and porosity (textural classification or fracturing).
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2. Consideration of the possible causes of the increased concentrations, such as landfill
operational procedures, gas control system failure or upset, climatic conditions, or other

activities being conducted on or near the site.

2.6 CERTIFICATION REPORT
OAC 3745-27-12 (F)

Should modification of the gas extraction system or installation of additional gas monitoring
probes be required, a certification report will be prepared and submitted to the Ohio EPA. The
certification report will include a description of modification or installations, survey and sampling
data (as applicable), updated site plans and information relevant to continued operation or
maintenance of the system and/or monitoring probes. A copy of the certification will be placed in

Appendix D.

2.7 MODIFICATION OF THE MONITORING SYSTEM
OAC 3745-27-12 (H)

Modification of the explosive gas monitoring system may be required under circumstances

including, but not limited to:

e Construction of new occupied structures adjacent to or on the landfill property within 1,000
feet of the landfill.

e Installation of subsurface utilities within 1,000 feet of the limit of the landfill.

e Capping or other modification of the landfill surface that may promote lateral migration of
gas.

e Identification of trends suggesting increased gas production or migration potential.

A report detailing system modifications will be submitted prior to implementation to the Ohio EPA
and the Hamilton County Public Health. Requirements per OAC 3745-27-12(H) will be reflected
in this report, including details regarding modifications (added, abandoned, or replaced probes),
why it was necessary (new structure, demolished structure, etc.), and amendment of monitoring
and/or sampling procedures, if required. The results of initial monitoring of new probes will also

be included.
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2.8 ABANDONMENT OF EXPLOSIVE GAS MONITORING SYSTEM
OAC 3745-27-12 (G)

A request may be submitted to the Ohio EPA requesting termination of explosive gas monitoring.

The request will include:

e |dentification of the Landfill Site.

e Documentation showing that there is no significant likelihood of future explosive gas
formation and migration sufficient to require contingency procedures.

e A proposed schedule for the implementation of the abandonment activities.
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FIGURE 7. CEC 2011 Northern Geologic Cross Section
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Village of St. Bernard
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