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Executive Summary
An Expert Panel (“Panel”) was convened by the Virginia Department of Environmental Quality
(DEQ) to address odor problems and operational concerns at the Bristol Integrated Solid Waste
Management Facility (“Landfill”) located in Bristol, Virginia. The charge to the Panel was to
evaluate available data and information including actions over the history of the landfill and to
provide recommendations to address these issues.
The Panel evaluated a substantial body of information including site maps prior to Landfill
construction, pictures of Landfill construction, tables of odor complaints, gas and liquid sample data,
input from local residents, and technical papers dealing with landfill odor problems similar to this
site. The Panel inspected the Landfill and received presentations by several landfill experts with
experience dealing with odors associated with similar landfill types at a meeting convened in Bristol
on March 21-22.
This report summarizes consensus Panel recommendations pertaining to 1) mitigation of odors
emanating from the Landfill; 2) feasibility of continued waste disposal operations of the Landfill; and
3) options for early closure of the Landfill; either temporary or permanent. The Panel also identified
key data gaps that prevent a clear diagnosis of conditions and subsurface reactions in the Landfill and
to verify performance of proposed engineered mitigation actions.
The Panel consensus was the Landfill is exhibiting early signs of an Elevated Temperature Landfill
(ETLF) which is linked to production and release of odors. ETLFs are primarily characterized by
temperatures in excess of 55C (131F) over a broad area for a sustained period of time and an
atypical accumulation of heat. ETLFs are characterized by low methane content in the landfill
gas, high leachate production rates, leachate with elevated concentrations of organic compounds,
production of odoriferous gas, rapid settlement, and self-propagating reactions that generate heat.
This condition has the potential to worsen unless prompt (immediate) action is taken.
1. The Panel recommended engineered actions intended to minimize the release of odors, reduce
Landfill temperatures, and manage problematic conditions beneath the Landfill. This strategy
includes preventing infiltration of precipitation and control and management of stormwater inside
the Landfill. Specific recommendations are:
1.1.

1.2.

1.3.

1.4.
1.5.

Test and construct a sidewall odor mitigation system around the Landfill perimeter that
will be designed and constructed to mitigate landfill gases emanating from the
Landfill/quarry sidewalls.
Improve the performance of existing gas extraction wells including minimizing air
intrusion pathways through Landfill cover. Additional gas extraction wells will be
needed to reduce emissions and temperatures.
Identify and eliminate to the extent practical any landfill gas fugitive emissions at the
Landfill surface. Weekly monitoring activities of gas emissions at the Landfill surface
will be required.
Install settlement plates and conduct monthly surveys to document the locations and rates
of settlement in the waste mass.
Install and monitor a dedicated system of thermocouples in the waste mass to monitor
Landfill temperatures for greater spatial resolution (horizontal and vertical) and to
provide data at a greater frequency.
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1.6.

Install at least five (5) deep dedicated monitoring wells to enable sampling and
characterization of leachate and measurement of temperature profiles in the waste.
1.7.
Install and operate large-diameter dual-phase extraction wells for removal of gas and
leachate. Treatment requirements for extracted leachate must be determined.
1.8.
Install a temporary geosynthetic cover over the entire Landfill. This will require
substantial grading of the existing Landfill surface to direct runoff to the southeast corner
of the Landfill where it is expected a stormwater management pond can be constructed to
manage stormwater that is collected on top of the geomembrane cover.
1.9.
Develop and implement an effective and sustainable stormwater management plan and
settlement management plan for the Landfill.
1.10. The Panel recommended an active community outreach program to communicate
strategies, provide status and progress reports, and receive citizen feedback.
2. The Panel considered two scenarios related to the feasibility of continued waste disposal
operations: (1) waste disposal in a limited area of the Landfill while actions to mitigate odors
were completed; and (2) installing a landfill dome over the Landfill. The Panel also considered a
variation of (1) in which operations continued during an interim period followed by early closure
of the Landfill.
2.1.

Continuing Landfill operations while implementing the proposed remedial actions is
problematic. Limiting operations to the northern end of the Landfill while addressing the
ETLF condition in the southern area of the Landfill is not recommended.
2.2.
The City should strongly consider a cessation of waste disposal operations at the Landfill
due to incompatibility of operations with the necessary odor mitigation and ETLF
remedial strategy. Short-term waste filling operations to shape the surface of the Landfill
for the placement of the interim geomembrane cover must be carefully coordinated with
engineers working on remedial actions.
2.3.
The landfill dome option (or roof) is not recommended. A dome will be expensive, may
not be resilient to major storms, and this concept does not have a sufficient track record
for effective odor mitigation.
3. The Panel considered options for early closure including the feasibility of (1) installation of a
permanent landfill cap at the current waste level following mitigation of odors and reduction of
landfill temperatures; and (2) rapid fill of waste to the quarry rim followed by installation of
permanent landfill cap.
3.1.

3.2.

3.3.

Installing a permanent landfill cap designed to accommodate expected waste mass
settlement without additional disposal of waste (other than shaping the Landfill surface)
once odors and landfill temperatures are adequately reduced is a feasible option.
Rapid fill of the remaining permitted air space in the Landfill followed by a permanent
landfill cap is not recommended given concerns for the ETLF considerations and cost
considerations.
Resuming operations at the Landfill in the future may be technically feasible once the
odors are controlled and ETLF conditions managed. However, there may be other
technical, cost, and political considerations that would inform such a decision.
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Expert Panel Report: Bristol Integrated Solid Waste Management
Facility, Bristol, Virginia
1. Introduction
This Expert Panel Report was developed by an Expert Panel (“Panel”) convened by the Virginia
Department of Environmental Quality (DEQ) to address issues of public concern associated with
the operation of the Bristol Integrated Solid Waste Management Facility (“Landfill”) located in
Bristol, Virginia. Beginning in 2020, local residents began experiencing and reporting odor
issues, which have seemingly increased over time, despite mitigation efforts starting in 2021.
Site data and observations related to the odors, including the composition and temperature of
landfill gas, raised concerns that problematic conditions exist within the Landfill waste mass that
should be addressed through engineered remedial actions.
The DEQ charged the Panel to evaluate available data including actions over the history of the
Landfill and to consider options to mitigate odors and address related Landfill operations. This
report summarizes consensus Panel recommendations to address the following three issues
identified by DEQ in the Bristol Landfill Expert Panel Invitation dated March 1, 2022:
1. Excess odors emanating from the Landfill
2. Feasibility of continued waste disposal operations of the Landfill
3. Options for early closure of the Landfill; either temporary or permanent
Further, it was stipulated by DEQ that all options must be practicable (available and capable of
being done after taking into consideration cost, existing technology, and logistics in light of
overall project purposes).
Members of the Expert Panel are listed below. Addition information is provided in Appendix A,
including a link to the DEQ website with biographical information of Panel members.
Craig H. Benson, PhD, PE, DGE, BCEE, NAE
Eric D. Chiado, PE,
Robert B. Gardner, PE, BCEE
John T. Novak, PhD, PE
Tony Sperling, P.Eng., PhD

Timothy D. Stark, PhD
Todd Thalhamer, PE
Mark A. Widdowson, PhD, PE (Chair)
Michael G. Williams, CPG
Eddie Wyatt

The Panel met in Bristol, Virginia on March 20-22, 2022 for the express purpose of reaching a
consensus on what the City of Bristol should do to alleviate Landfill odor emissions that are
negatively affecting neighboring communities in Virginia and Tennessee. Prior to the meeting,
site information and data related to Landfill operations, mitigation efforts to date, and monitoring
data for landfill gas, leachate, and groundwater were provided to Panel members electronically.
The meeting agenda is provided in Appendix B. The meeting was not open to the public.
Representatives of the City of Bristol (City), Draper Aden Associates (DAA), SCS Engineers,
and DEQ who are knowledgeable about the site and Landfill operations attended, answered site1

specific questions posed by the Panel, and provided data and information relevant to the Panel
charge.
Following an overview of the site by DAA and the City, the Panel visited the Landfill on the
morning of March 21, 2022. The Panel engaged in discussions as a single body and within
smaller groups to discuss findings and develop recommendations in relation to the panel charge.
By the conclusion of the meeting on March 22, 2022, consensus was reached and a statement
reflecting the outcome of the two-day panel meeting was developed. An email summary was
transmitted to DEQ from the Panel Chair on March 28, 2022 (Appendix C).
This report consists of three main sections that summarize the following: Overview of Site
Conditions; Findings; and Recommendations. The Expert Panel Recommendations address the
three areas of concern identified by DEQ.
The Panel also identified key data gaps and data collection activities that are necessary to
establish clear evidence of Landfill conditions and subsurface reactions causing odor emissions.
An improved understanding of Landfill conditions is critical for the design and construction of
remedial measures and for effective, sustainable long-term operation. The recommended data
collection and monitoring activities are also designed to help verify the performance of proposed
engineered mitigation actions.
This report reflects the analysis and deliberations of the Expert Panel over the two days it met
and is not a comprehensive engineering report. The brevity of this report reflects the urgent need
to implement Panel recommendations.
2. Overview of Site Conditions
2.1. Site Description and Summary of Landfill Operations
The Landfill is contained within a former limestone rock quarry located almost entirely in the
city limits of Bristol, Virginia. The Landfill is located approximately one-quarter of a mile north
of Bristol, Tennessee. The Landfill operates under Virginia Solid Waste Permit SWP No. 588
issued to the City in 1996 by DEQ. According to DEQ, the Landfill also operates pursuant to a
Title V air and a minor new source review permit. The Facility is a Title V by rule source and is
subject to NSPS WWW (Municipal Solid Waste Landfills) and MACT AAAA (Small Municipal
Waste Combustors).
The Landfill (588) is one of three landfill units on 138 acres owned and operated by the City.
The first landfill unit (Permit No. 221) is closed and capped. The second landfill unit (Permit No.
498) is currently being mined in order to recover airspace for potential future use as a
construction and demolition debris (CDD) landfill. Mined materials are disposed in the active
unit (i.e., Landfill). Figure 1 shows the location of the three landfill units within the facility.
The Landfill began accepting waste for disposal in March 1998. The facility receives on average
approximately 500 tons of municipal waste per day. The current active solid waste permit allows
for disposal of up to 1600 tons per day. The total permitted landfill volume is 7,800,000 cubic
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yards (yd3). The estimated unfilled volume of the permitted design capacity for the Landfill is
approximately 4,000,000 yd3.
The bottom of the Landfill is lined with a composite liner system consisting of a 60 mil thick
high-density polyethylene (HDPE) geomembrane and compacted clay liner placed above a
secondary compacted clay liner. The base liner system includes a 12-inch layer of crushed-stone
to control groundwater, a 12-inch intermediate permeable witness zone, and an overlying
leachate collection system consisting of 18-inch of permeable material. Compacted clay layers
separate the various zones. The Landfill sidewall system consists of geocomposite drainage
material, a 60 mil thick HDPE geomembrane liner and a non-woven geotextile which is attached
to a wire mesh or chain link fencing connected to the quarry walls.
Quarry horizontal dimensions range from 1,500 feet (ft) at the base in the north-south direction
to approximately 2,000 ft at the top rim. Lateral quarry dimensions range from 130 to 250 ft at
the base to 430 to 650 ft near the upper rim of the quarry. Figure 2 depicts the Landfill in plan
view including current conditions (2021) of the Landfill land surface topography. Figure 3
depicts cross-sectional views of the Landfill. The quarry ranges 325 to 350 ft in depth, with the
pit floor at an elevation of 1550 ft and the rim at 1875 to 1900 ft. Based on the most recent
available survey (2021), waste has been landfilled to depths ranging between 250 and 275 ft.
2.2. History and Nature of Odor Complaints and Mitigation Steps
In the latter months of 2020, the City and DEQ began receiving odor complaints from residents
living in areas adjacent to the Landfill. The Panel received 15 letters from members of the
greater Bristol community who have been impacted by odors derived from the Landfill.
Residents described disruptions to their lives both inside and outside of their homes including
parishioners’ inability to conduct services in their place of worship.
DEQ began tracking odor complaints in December 2020. Two separate odor logs dating back to
2021 were made available to the Panel. The most frequently-reported odor complaint is chemical
in nature. One resident described this as a chemical-smelling “smoke”. This smell was readily
apparent to Panel members during the site visit. Residents also frequently described the odors as
rotting or sour garbage.
In response to a request from DEQ, the City engaged DAA to develop an odor management plan.
The plan included the installation of 21 new gas extraction wells positioned throughout the
Landfill. In December 2020, the City implemented immediate actions in response to odor
complaints including working with SCS Field Services to design and construct upgrades to the
existing landfill gas collection system in the Landfill. Installation of new wells begin in October
2021 and put into operation in December 2021.
2.3. Landfill Data and Information Considered
The Panel reviewed technical information related to Landfill operations and environmental data.
These data included Landfill gas parameters, Landfill surface elevations and settlement data,
leachate data, groundwater data, and deep well operating procedures. The Panel also evaluated
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the quantity and nature of historical landfill waste volume, waste density, and landfill volume
projections to fill the remaining void and to enable landfill closure. Findings of the Panel related
to Landfill data are discussed in the next section.
2.3.1. Landfill Gas Data
The Panel was provided Landfill gas data at the gas extraction wells starting in 2000 through
March 2022. These data consisted of gas pressure and temperature and concentration of several
components of landfill gas samples. Gas constituents relevant to this investigation are listed
below. Landfill gas concentrations and in-situ gas temperatures are typically monitored at
landfills as indicators of biological activity in landfill waste mass and the effectiveness of
anaerobic decomposition of solid waste.








Methane (CH4)
Carbon Dioxide (CO2)
Oxygen (O2)

Nitrogen (N2)
Hydrogen (H2)
Carbon Monoxide (CO)

Dating back to 2018, gas emissions were observed exiting the Landfill along the sidewalls
between the quarry rock walls and the Landfill sidewall liner system. These point source
emissions are referred to as “chimneys” which are present at various locations along the Landfill
perimeter, specifically the eastern and western walls. Several of these chimneys were visible to
the Panel along the western wall of the Landfill during the March 21, 2022 site visit. Gas
composition data from chimney samples collected in January 2021 were provided to the Panel.
2.3.2. Landfill Settlement Data
In general, landfills are known to undergo settlement due to several internal mechanisms,
resulting in the lowering of the ground or surface of a landfill over time. Settlement at the
Landfill has been observed and reported. The Panel received topographic data from four top of
waste surveys starting in June 2020 and ending in November 2021. Data consisted over
approximately 300 survey points in a grid across the Landfill surface.
2.3.3. Groundwater Data
The Panel received a groundwater monitoring program report documenting two sampling events
in 2020 in association with the Landfill permit (588). The 2020 Annual Groundwater
Monitoring Report includes historical concentrations for constituents of concern including
inorganics (metals), volatile organic compounds, including benzene, and semi-volatile
compounds. The 2020 report documents water quality data in monitoring wells located
upgradient and downgradient of the Landfill and in the gradient control outfall.
DAA reports show the quarry base elevation is approximately 200 ft below the current ambient
piezometer surface in the limestone aquifer. The Landfill gradient control underdrain system
draws and extracts local groundwater flowing into the quarry through a sump beneath the
Landfill liner system that is hydraulically-connected to a “wet well” situated in a shaft drilled in
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bedrock. Accumulated groundwater in the wet well is continuously pumped as needed to
maintain an inward gradient (flow of groundwater) to the quarry. Hence the name “gradient”,
referring to control of the local groundwater to induce an inward hydraulic gradient to the
Landfill. Volumes of leachate and groundwater removed through the three pumps and wet well
collection system from May 2021 through mid-March 2022 range from 0.2 million gallon per
day (MGD) up to 0.5 MGD.
2.3.4. Landfill Leachate Data
The 2020 Annual Groundwater Monitoring Report includes water quality data for leachate and
witness samples for the two sampling events and historical concentrations for constituents of
concern. The Panel also received a report from Green Toxicology LLC which includes benzene
concentrations in leachate and gradient liquid samples starting in 2011 to the present. The report
documents the trend in increasing benzene concentrations with time starting in 2016.
DAA reported the depth to leachate within the Landfill is approximately 30 ft below the Landfill
land surface (i.e., upper surface of saturated waste) during construction of new gas wells in 2021.
Available data suggested that waste within the Landfill is saturated at vertical thicknesses
approaching 200 ft. If confirmed, this finding would suggest that up to 300 million gallons of
leachate could be present within the Landfill. There are currently no monitoring wells
constructed within the Landfill to verify water levels in the waste mass.
3. Summary of Findings
3.1. Odor Generation and Elevated Landfill Temperatures
The Panel consensus was that Landfill odors are the result of a reaction taking place beneath the
Landfill surface within the buried waste. The chimneys along the Landfill perimeter are likely
the major avenue for release of these odors into the atmosphere. The presence of the chimneys
suggest that the subsurface sidewall liner system has failed locally and the resulting poor contact
between the Landfill liner and quarry sidewalls hinders containment of high-temperature landfill
gases. The Panel agreed engineered remedial action can significantly reduce the release of odors
around the Landfill perimeter. Regulatory approvals are needed to implement the proposed
remedial approach involving any changes to the liner configuration.
The Panel concluded there is insufficient data to determine the degree to which odorous gas are
seeping through the Landfill interim cover material into the atmosphere. However, the Panel
considered the possibility that upward migration and release of landfill gas through earthen cover
and commercial films spread over solid waste may be a contributing factor to odors. The Panel
concluded this avenue of release must be immediately investigated.
The Panel noted elevated O2 greater than 2% in a number of landfill gas wells. The source of the
O2 intrusion is either from leaks associated with the gas collection wellhead assemblies/ports or
overdrawing of the landfill gas wells. Introduction of O2 into the waste mass is not desirable
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because it can promote heat-generating subsurface oxidation reactions and spontaneous
combustion of the waste mass, leading to an underground fire. This suggests the gas wells are
likely pulling air through open or poorly-covered waste and landfill cover material which
introduces atmospheric oxygen into the Landfill. The Panel concluded this pathway should be
immediately evaluated and remedied to prevent further intrusion of oxygen into the Landfill. If
sources of O2 are not eliminated, the Panel noted that the potential for non-ideal conditions in the
waste mass would increase, which would be detrimental to minimizing the Landfill odor
problem. Further, the Panel noted that improved operation of landfill gas wells will contribute to
improved removal of heat and landfill gas.
The Panel concluded that the Landfill is exhibiting conditions associated with an Elevated
Temperature Landfill (ETLF). ETLFs are primarily characterized by temperatures in excess of
55C (131F) over a broad area for a sustained period of time. Other characteristics relative to
those observed in municipal solid waste landfills include low methane content in landfill gas
relative to CO2 along with CO and H2, high leachate generation rates; strong leachate with high
biological oxygen demand (BOD), high chemical oxygen demand (COD), and concentrations of
organic compounds (e.g., benzene) orders of magnitude above typical leachates; large and rapid
settlements; and production of highly unusual and odoriferous gas. ETLF conditions are
commonly identified in deep landfills with a thick mass of saturated waste.
The Panel concluded there are insufficient data to reach a consensus on identifying specific
chemical reactions responsible for the generation of heat and odors within the Landfill. However,
heat removal is known to be problematic in deep and wet waste masses in landfills. The Panel
concluded these characteristics apply to the Landfill in which efficient release of heat is
constrained by the quarry walls and geometry, resulting in excessive heat accumulation over time
and the eventual development of ETLF conditions. A more detailed description of ETLFs is
provided in Appendix D. Because hypotheses on the nature of subsurface reactions cannot be
adequately addressed through existing site data, the discussion in Appendix D does not currently
reflect a consensus opinion by all Panel members. However, the Panel was unanimous in the
opinion that insufficient data limited any clear diagnosis pertaining to subsurface reactions.
The Panel agreed the Landfill is showing characteristics and early signs of developing into an
ETLF. Fortunately, many of the engineering solutions for odor mitigation will also moderate this
problem before ETLF conditions become difficult to control. However, the Panel concluded site
data are insufficient to fully diagnose the degree to which the Landfill is evolving toward an
ETLF including the speed of progression to ETLF conditions or the rate of migration within the
Landfill. Therefore, the Panel recommended immediate development and rapid implementation
of a data collection strategy to more fully address the ETLF diagnosis. Specific
recommendations for an effective data strategy are provided in the next section of this report.
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Findings:
1. Odors are believed to be primarily emanating from the Landfill/quarry sidewalls
suggesting that the sidewall liner has been compromised. Odors are also likely
emanating from the Landfill surface due to inadequate interim soil cover material.
2. Engineered measures to seal the sidewalls and mitigate the release of odors appear
feasible. A site-specific design approach for sidewall emission reduction needs to be
developed and tested before implementing site wide.
3. Air intrusion caused by insufficient daily cover use and operation of the landfill gas
collection system appears to be resulting in non-ideal concentrations of O2 in the waste
mass.
4. The Landfill is exhibiting characteristics of an Elevated Temperature Landfill (ETLF),
including low relative methane content in landfill gas, large and rapid settlements and
the production of highly unusual odors. Left unabated, ETLF conditions will likely
continue to develop over time.
5. There is insufficient data for diagnosing the state of ETLF conditions within the
Landfill. A data monitoring program should be implemented concurrently with, and in a
complementary manner to, the remedial strategy for controlling odors and the
associated ETLF condition.
3.2. Landfill Settlement
Analysis of a series Landfill topographic surveys from June 2020 through November 2021
showed a net decrease in fill volume within the Landfill due to settlement even though waste was
being received and added to the Landfill. As shown in Figure 4, the net decrease in Landfill
volume from June 2021 to November 2021 was nearly 13,000 yd3. Maps of the topographic
surveys showed a pattern of decreased surface elevations in most parts of the southern and
eastern areas of the Landfill and increased surface elevations in areas along the western edge of
the Landfill where waste disposal operations were active. The Panel noted that a net settlement
was most common in areas of the Landfill with no apparent waste disposal operations. The
variable “apparent” or net fill rate is a function of the actual waste disposal rate and settlement
within the underlying waste mass (i.e., if the waste mass settles faster than waste is placed, a net
decrease in elevation will be apparent).
As a practical matter, settlement at the Landfill surface creates problems with operation of the
landfill gas extraction wells. Information provided to the Panel indicates settlement has
compromised a number of gas extraction wells, causing the wells to twist and shift horizontally
and vertically. The result is that settlement likely contributes to oxygen intrusion and the
inability of gas extraction wells to efficiently collect gases and dissipate heat within the Landfill.
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Findings:
6. The Landfill is exhibiting differential spatial settlement with the greatest net settlement
observed in areas where Landfill operations are minimal. The rate of settlement in 2021
is greater than settlement in the latter half of 2020, which suggests an acceleration in the
rate of settlement. Settlement of this nature is characteristic of an ETLF.
7. Remedial actions will need to address anticipated settlement of the Landfill.
3.3. Landfill Leachate and Groundwater
Saturated conditions within the Landfill are the result of no on-site stormwater management and
the ineffective transmission of water to the leachate collection system. Given that thick watersaturated waste is known to promote the development of ETLF conditions, the Panel concluded
that additional engineered measures to effectively collect and remove stormwater from the
landfill and to remove leachate from the Landfill are required to manage and prevent worsening
ETLF conditions.
The Panel did not find sufficient evidence to suggest that increasing benzene concentrations over
time in the gradient control and leachate samples were the result of an external source of
contamination. Sustained benzene concentrations of 1.0 mg/L and greater in groundwater would
require an external source (e.g., fuel spill) in close proximity to the Landfill. Available data
indicates none of the monitoring wells in the vicinity of the Landfill show the presence of
benzene. The Panel believes that benzene is likely being derived from the waste mass, indicating
an internal source. However, the Panel did not have sufficient data to determine the mechanism
of benzene production or release. Benzene is a compound common to leachate in ETLFs. In
addition, self-sustaining subsurface exothermic reactions are known to produce benzene. The
increase of benzene concentrations with time may be a useful indicator for identifying when
ETLF conditions began developing in the Landfill.
The Panel did not reach a final consensus on the source of benzene in the gradient and leachate
samples. Increasing benzene concentrations in the gradient water with time parallels a similar
increase in benzene concentrations in leachate samples. The Panel observed that liquid removed
from the leachate collection system appeared dilute and atypical of leachate present at other
landfills. This further suggests a low rate of leachate collection from the Landfill through the
collection system and mixing of the leachate with groundwater.
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Findings:
8.

Waste beneath the Landfill surface is saturated with leachate which is known to
contribute to ETLF conditions including the generation of odors.

9.

Prevention of additional infiltration of stormwater and removal of leachate from the
waste mass to the extent practical must be addressed through engineered remedial
actions.

10. Benzene is not believed to be derived from an external source of contamination based
on currently available data. Benzene is likely being derived from the waste mass, but
the mechanism of production or release is unknown due to insufficient data.

4. Summary of Recommendations
4.1. Odor Mitigation
The Panel reached consensus on a strategy for Landfill odor mitigation that consists of multiple
engineered components. As previously stated, the recommended engineered remedial actions are
intended to both minimize the release of odors from the Landfill, reduce Landfill temperatures,
and manage problematic conditions thought to exist beneath the Landfill. This strategy includes
preventing infiltration of rainfall and control and management of stormwater inside the Landfill.
This strategy may be best implemented in several stages. Any strategy will require engineering
planning and design, contracting, and construction. Critical data gaps noted by the Panel are
identified in this section of the report. An improved data collection strategy will lead to a clear
diagnosis of subsurface conditions and reactions in Landfill and will facilitate performance
assessment of a mitigation system and any proposed actions.
In addition, daily attention to the operation and maintenance of the gas extraction wells is
absolutely necessary to success. This pertains to the existing system of gas extraction wells.
This will require full-time staff adequately trained and devoted to oversight of the remedial
system. Given the current supply chain concerns, spare pumps and related materials should be
purchased and the inventory maintained by Landfill staff.
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Recommendations for Odor Mitigation and Data Needs:
1.

Test and construct a sidewall odor mitigation system around the Landfill perimeter that
will be designed and constructed to mitigate landfill gases emanating from the
Landfill/quarry sidewalls.

2.

Improve the performance of existing gas extraction wells including minimizing air
intrusion pathways through Landfill cover. Additional gas extraction wells will be
needed to reduce emissions and temperatures.

3.

Identify and eliminate to the extent practical any landfill gas fugitive emissions at the
Landfill surface. Weekly monitoring activities of gas emissions at the Landfill surface
will be required.

4.

Install settlement plates and conduct monthly surveys to document the locations and
rates of settlement in the waste mass.

5.

Install and monitor a dedicated system of thermocouples in the waste mass to monitor
Landfill temperatures for greater spatial resolution (horizontal and vertical) and to
provide data at a greater frequency.

6.

Install at least five (5) deep dedicated monitoring wells to enable sampling and
characterization of leachate and measurement of temperature profiles in the waste.

7.

Install and operate large-diameter dual-phase extraction wells for removal of gas and
leachate. Treatment requirements for extracted leachate must be determined.

8.

Install a temporary geosynthetic cover over the entire Landfill. This will require
substantial grading of the existing Landfill surface to direct runoff to the southeast
corner of the Landfill where it is expected a stormwater management pond can be
constructed to manage stormwater that is collected on top of the geomembrane cover.

9.

Develop and implement an effective and sustainable stormwater management plan and
settlement management plan for the Landfill.

10. The Panel recommended an active community outreach program to communicate
strategies, provide status and progress reports, and receive citizen feedback.
Recommendation 1 is a priority to fast-track odor mitigation. Recommendations 2 and 3
address data and monitoring gaps associated with emissions of odoriferous gases. Given the
likelihood that the liner is breached along the sidewalls which allows landfill gas escape and
discharged in chimneys to the atmosphere, the Panel recommended a gas collection system
around the perimeter of the Landfill. One concept calls for pulling back the sidewall liner,
installing a system of lateral gas collection pipes at the perimeter, and constructing a clay barrier
to seal the perimeter. The Panel suggested a horizontal gas collection system installed at a
relatively shallow depth will be more efficient at capturing odors than vertical gas wells.
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The Panel recommended installation of a test system to assess the feasibility of any design. One
challenge is the size and scope of the problem. Given the quarry perimeter is approximately
4,800 ft in length, the volume of fine-grain material needed to construct a clay/soil barrier will be
substantial and will require a significant increase in truck traffic into and out of the quarry.
Sources and supply of clay/soil should be addressed immediately. The Panel also discussed the
installation of deeper vertical wells targeted near the Landfill perimeter to immediately address
sideway emissions while the proposed lateral gas collection system is tested, designed, and
constructed.
The Panel recommended investigating gas emissions passing through the Landfill cover to
determine locations and extent of odor emissions emanating through the Landfill surface. The
Panel recommended a careful evaluation to improve operational procedures. This includes
addressing any air instruction caused by well over-drawing from the Landfill. The Panel also
recommended supplementing the existing gas extraction well network with additional wells. An
expanded the gas extraction system would target the interior of the Landfill and should be
coordinated with the design of new dual-phase extraction wells.
Installation of settlement plates throughout the Landfill including in the general vicinity of
existing gas extraction wells and the Landfill center is recommended as a first step to provide
more frequently monitoring of settlement over time, particularly to identify areas of rapid
settlement. The Panel recommended the use of drones or GPS survey of the Landfill surface on
a monthly basis. Drones could also prove to be of value in the monitoring of Landfill surface
emissions and temperature.
Data critical to this effort are devices to measure temperature above and within the watersaturated waste. The Panel discussed spacing of temperature sensors every 10-20 ft vertically
through an array of boreholes covering the Landfill. This will enable continuous monitoring of
Landfill temperatures and potential the rate of heat migration, delineation of hot stops of elevated
temperatures and odor generation, and provide an effective means of monitoring performance of
odor mitigation strategies. In addition, additional temperature data will be instrumental to
directing additional remediation efforts to moderate subsurface reactions. Recommendation 5 is
a priority data need for tracking and controlling ETLF conditions.
The Panel recommended installation of at least five (5) deep monitoring wells for sampling and
characterizing leachate samples from the interior of the Landfill. These wells should include
multi-screens at several depth for a clear understanding of spatial resolution of leachate quality.
These data will be necessary for the design and operation of on-site water treatment which would
serve as a pre-treatment step before discharge to the WWTP.
The Panel recommended installation of large-diameter (12-inch diameter) dual-phase extraction
wells into the waste mass. The dual-phase wells are designed to extract of both gas and leachate.
The aim of dual-phase extraction wells is to reduce temperatures in the Landfill and to remove
leachate from the Landfill as a means to control and contain ETLF conditions. These wells
would be spaced and located throughout the interior of the Landfill. Although the Panel
discussed the technical details of these recommendations (e.g., use of sonic drilling techniques),
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the type and number of wells and their locations and specifications should be best determined by
the City’s engineering consultants.
The accumulation of water within the waste mass has likely promoted heat retention and elevated
temperature conditions and reduces the effectiveness of the gas collection system. Removal of
this water (leachate) is one strategy to removing heat. However, removal of liquids from the
waste mass can be difficult. The characteristics of the extracted liquids will need to be tested to
confirm the suitability for discharging the liquids to the wastewater treatment plant (WWTP),
depending on the amount discharged, and these characteristics may cause violations of the
Landfill Industrial Waste Water Discharge Permit issued by the regional WWTP. The
recommended list of constituents necessary for characterization of the leachate is provided in
Appendix E. Therefore, removal of leachate, extensive testing and possibly pretreatment will be
needed to dispose of the leachate in an environmentally sound manner.
The Panel recommended installing an interim geosynthetic cover to provide a relatively
impervious surface over the entire Landfill. This will significantly reduce the amount of
precipitation infiltrating, reduce oxygen intrusion from the atmosphere, and also prevent
uncontaminated runoff from contacting waste material in the Landfill. In order to place the
interim geomembrane cover, careful preparation and shaping of the Landfill surface will be
needed and continued maintenance of the interim cover will be needed to deal with settlement
within the Landfill. Efficient runoff capture will require grading of the Landfill surface to direct
the water to one or more stormwater retention basins to be located on top of the interim
geomembrane cover. The Panel identified the southeast corner of the Landfill as the best
location for a stormwater management pond based on the existing Landfill surface grades. Clean
runoff water falling on the geomembrane would be captured and then be pumped out of the
Landfill and discharged as uncontaminated stormwater to nearby drainage features.
The Panel contended that a well-designed and implemented stormwater management plan is
needed to minimize the infiltration of stormwater into the waste mass. The management of
stormwater within the quarry limits is critical to eliminating the current odor problem and
preventing odors from forming in the future. It is also important to maintain the cleanliness of
the storm water so that is can be directly discharged to nearby water bodies without additional
treatment. The stormwater system should be designed to segregate and discharge clean water
offsite (i.e., stormwater that has not contacted solid waste) from the contaminated water from the
active disposal area. This requires continued maintenance of the interim geosynthetic liner,
frequent testing of the storm water quality to ensure compliance with discharge regulations and
maintenance of the stormwater management pond(s) and associated pumping system. The Panel
assumed that the proposed stormwater management system can be operated under an existing
discharge permit with potential modifications.
The Panel recognized that the recommendations related to odor emissions will not be an instant
fix and that a number of steps are required to design, construct, and implement an effective
solution. The Panel recommended the City develop and maintain an outreach program to engage
citizens. This will be needed to adequate communicate plans and progress and to provide a
means to receive input, feedback, and suggestion from the community.
12

4.2. Feasibility of Continued Operations
The Panel discussed the feasibility of the Landfill continuing waste disposal operations during
implementation of an engineered remedial strategy to mitigate odors. The Panel divided into two
breakout groups and discussed several options that would allow the City to continue accepting
and disposing of waste in the Landfill. Each group then presented a summary of their discussions
to the entire Panel. The two options discussed were (1) operating in a limited area of the Landfill
while actions to mitigate odors were completed; and (2) installing an environmental hazardous
waste dome (landfill cover) over the Landfill. The Panel also considered a variation of option (1)
in which waste disposal operations continued during an interim period to shape the surface of the
Landfill before constructing an interim geomembrane cover followed by early closure of the
Landfill. The Panel discussed technical and economic issues and safety concerns with continued
operations in the Landfill during construction of remedial systems and the possibility that
disposal of waste would work cross-purposes with odor mitigation.

Recommendations for Continued Operations:
1. Continuing Landfill operations while implementing the proposed remedial actions is
problematic. Limiting operations to the northern end of the Landfill while the ETLF
condition in the southern area of the Landfill is addressed is not recommended.
2. The City should strongly consider a cessation of waste disposal operations at the
Landfill due to incompatibility of operations with the necessary odor mitigation and
ETLF remedial strategy. Short-term waste filling operations to shape the surface of the
Landfill for the placement of the interim geomembrane cover must be carefully
coordinated with engineers working on remedial actions.
3. The landfill dome option (or roof) is not recommended. A dome will be expensive,
may not be resilient to major storms, and this concept does not have a sufficient track
record for effective odor mitigation.

The Panel discussed the feasibility of limiting continuing operations in the northern end of the
Landfill. Operations in the northern area are currently inactive and there appears to be adequate
space for disposal of waste for the next 3 to 5 years. However, the Panel concluded the
disadvantages of this approach greatly outweigh the positives. Operating in the north end of the
Landfill would prevent the implementation of most components of the odor mitigation strategy.
In particular, this would preclude the use of a geosynthetic cover in this area, which would allow
infiltration of precipitation and oxygen into the Landfill. Panel members noted that while the
temperature in the northern end appears under control, this may not be the case with time. Any
increases in landfill gas temperatures above 55C (131F) may necessitate a temporary or
permanent cessation of operations in the northern area. Contributing factors include the cost of
expanding the sidewall liner system in the north end of the Landfill (approximately $4M).
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The Panel also raised significant concern for worker safety given projected construction of the
mitigation system including additional equipment and truck traffic entering and exiting the
Landfill. In addition, the installation and operation of the data collection system alone is
incompatible with continuing operation in the Landfill. In summary, the Panel concluded that
projected remedial work at the Landfill will conflict with continuing operations.
The Panel was intrigued by the concept of covering the entire open area of the Landfill with a
roof. This concept has been used at other landfills and hazardous waste sites but on a smaller
scale. A closed roof system would consist of a frame, synthetic roofing, and a ventilation system
designed to capture and remove odors and prevent infiltration of precipitation. The advantages
for application to the Landfill is the elimination of rainfall and the potential for odor mitigation.
The primary disadvantage is a landfill roof approach does not directly address the source of
odors and ETLF concerns. Additional resources would be required to mitigate Landfill
temperatures. The Panel noted disadvantages to this approach including cost considerations,
unproven deployment of such an approach on a similar scale, and the potential for damage to the
structure from high-intensity storms. The roof would require an additional stormwater
management system external to the Landfill and within the facility.
The Panel recommended the City create a plan to modify near-term Landfill operations in
conjunction with odor mitigation strategies. The City should work with engineers on a strategy
to optimize waste disposal for shaping of the Landfill surface and protecting worker safety as
mitigation actions ramp up. The Panel recommended the City should strongly consider a
cessation of operations at the Landfill once the shaping activities are completed due to
incompatibility of the waste disposal activities with the recommended odor mitigation and ETLF
control strategy. Not knowing the feasibility of when operations could resume and the scale and
duration of future waste disposal, the City is advised to begin exploring alternative disposal
options for municipal solid waste.
4.3. Options for Early Closure
The Panel discussed options for early closure for the Landfill. The feasibility of several options
considered the Panel included (1) installation of a permanent landfill cap at the current waste
level and following mitigation of odors and reduction of landfill temperatures; and (2) rapid fill
of waste (approximately 4,000,000 yd3) to the design level (i.e., top of the quarry) followed by
installation of permanent landfill cap. The Panel considered this latter option under the scenario
of resuming operations after actions to mitigate odors and reduce landfill temperatures were
completed. The Panel also considered the feasibility of lowering the quarry walls with the goal of
reducing the volume of waste material required to fill the Landfill to a sustainable grade
condition for post-closure care and accelerate time to completion. The Panel discussed these
questions in breakout sessions, and each group reported back to the entire Panel.
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Recommendations for Landfill Closure:
1. Installing a permanent landfill cap designed to accommodate expected waste mass
settlement without additional disposal of waste (other than shaping the Landfill surface)
once odors and landfill temperatures are adequately reduced is a feasible option.
2. Rapid fill of the remaining permitted air space in the Landfill followed by a permanent
landfill cap is not recommended given concerns for the ETLF considerations and cost
considerations.
3. Resuming operations at the Landfill in the future may be technically feasible once the
odors are controlled and ETLF conditions managed. However, there may be other
technical, cost, and political considerations that would inform such a decision.
The Panel concluded that a final cover can be constructed over the landfill at the current level of
waste. The final cover system may vary from the current permitted design configuration
depending on the findings of future engineering analyses. The design will need to include
considerations for stormwater management, gas collection and control, settlement, and site
monitoring. If the final cover design varies from the currently permitted configuration, the DEQ
would need to review and approve. Stormwater management will remain an issue. The cap
should be designed to match the proposed reshaped topography of the Landfill surface to
leverage the existing stormwater infrastructure. The final design will require approval and a
permit by the DEQ since it is expected to differ from the currently permit.
The Panel identified numerous technical challenges and costs associated with filling the quarry
to the rim. The sidewall liner system would be expensive to complete, and evidence suggests
there are flaws in the existing system so continuing liner system design is not advisable. The
Panel discussed the use of fine-grained soil for building a sidewall barrier as an alternative to the
liner system, but material cost and supply may be problematic. The Panel discussed the
feasibility of increasing the rate of fill to 1,600 yd3 per day from the current disposal rate of 500
yd3 per day as a means to accelerate time to completion but questioned the feasibility of
receiving and handling this volume of waste in such a small disposal area. The concept of
lowering the quarry walls was viewed as expensive and risky, and is not recommended.
The Panel considered resumption of operations following mitigation of odors and reduction and
management of landfill temperatures as potentially feasible. However, the cost to create a barrier
along the Landfill sidewalls and the likelihood of a long-term need for the odor mitigation and
landfill temperature control system are just two factors that prevent a clear definitive response to
this question.
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5. Additional Recommendations
The Panel concluded capturing odors near surface while feasible is not the only critical concern.
Elevated temperatures within the Landfill appears to be a major source of the odors and must be
addressed to avoid long-term persistence. The Panel consensus was that the Landfill is
exhibiting early signs of an ETLF which is linked to production and release of odors. This
condition has the potential to worsen and must be carefully managed. Monitoring and data
collection will be a critical element to guide future steps, and data-driven adaptive strategies are
required. Defining success and documenting the efficacy of the remedial measure with this data
will be necessary to convince the community that the proposed solution is effective and
permanent.
The Panel recommended that DEQ consider a role for the Panel in the short term and beyond.
Members of the Panel expressed a willingness to reconvene to receive updates on engineering
actions, consider data and findings, and for the Panel to provide recommendations to the City
and DEQ on next steps.
The closure of this Landfill will be a long-term project. The buried waste will require several
decades to stabilize, and failure to properly control stormwater and account for waste settlement
has the potential to reinitiate the elevated temperature conditions, along with the associated odors
and production of gases containing hazardous substances such as benzene. Therefore, the
development of a long-term plan to monitor Landfill conditions, to repair and replace equipment,
construct a Landfill cap, and maintain the gas and leachate collection systems is critical.
Therefore, a provision for a secure and appropriate level of funding, including technical and
operational resources for long-term management of the Landfill is necessary.
Finally, the Panel emphasized concern for the design, operation, and maintenance of water
control and management systems at the Landfill which are integral to successful outcomes.
Stormwater control is vital to the success of the proposed remedial approach for odor mitigation
and the control of Landfill temperatures and intrusion of oxygen. The volume of stormwater
runoff from an impermeable geomembrane will be substantial and the time of concentration will
be very minimal. Both groundwater and stormwater will need to be managed forever. Operating
and maintaining a system for the removal of groundwater and stormwater in a deep quarry
containing a closed landfill will be a major challenge. This will require a plan for operating and
maintaining these systems for decades into the future and the required funds for effective
compliance. Permanence and sustainability in systems to hydraulically control and convey water
cannot be over emphasized.
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Figure 1. Plan view of Bristol Integrated Solid Waste Management Facility which includes the Bristol Quarry Landfill (Permit 588) and adjacent
landfills (Permit 221 and Permit 498). Drawing modified from Draper Aden Associates.
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Figure 2. Plan view of Bristol Quarry Landfill with 2021 topographic contours of the landfill surface (Draper Aden Associates) and location of
cross sections A-A’ and B-B’. Drawing modified from Draper Aden Associates.
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Figure 3. Vertical cross sections through three sections of the Landfill (refer to Figure 1 for locations).
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Figure 4. Depiction of Landfill net settlement based on differences in surface survey data collected in June 2021 and November 2021. The redshared areas show areas of net decrease in the Landfill surface between the two surveys. (Draper Aden Associates)
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Appendix A
Bristol Landfill Expert Panel – Biographical Sketches

Expert Panel Member
Craig H. Benson, PhD, PE, DGE, BCEE, NAE
Eric D. Chiado, P.E.,
Robert B. Gardner, P.E., BCEE
John T. Novak, Ph.D., P.E.
Tony Sperling, P.Eng., Ph.D.
Timothy D. Stark, Ph.D.
Todd Thalhamer, P.E.
Mark A. Widdowson, Ph.D., P.E. (Chair)
Michael G. Williams, CPG
Eddie Wyatt

Affiliation
University of Virginia
Civil & Environmental Consultants, Inc.
SCS Engineers
Virginia Tech
Sperling Hansen Associates
University of Illinois at Urbana-Champaign
Hammer Consulting Services
Virginia Tech
WSP Golder
Carlson Environmental Consultants

Biographical information of the Expert Panel Members is available at the DEQ website
www.deq.virginia.gov/get-involved/topics-of-interest/bristol-landfill
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Appendix B
Bristol Landfill Expert Panel - AGENDA
Sunday, March 20
7:00-9:00 pm. Dinner and Presentation (Overview of Bristol Landfill)
Monday, March 21
7:00-8:00 am. Breakfast
8:00-8:30 am. Introductions; Agenda, Schedule, and Logistics; Meeting Objectives
8:30-9:45 am. Continuation of Bristol Landfill Overview (Ernie Hoch, DAA)
9:45-10:00 am. Break
10:00 am-12:00 pm. Landfill Tour
12:15-1:15 pm. Lunch
1:15-1:30 pm. Post-Tour Follow-up (Ernie Hoch, DAA)
1:30-3:00 pm. Presentations and Discussion


Exothermic Reactions – Dr. Craig Benson



Odor Mitigation/Landfill Closure – Dr. Tony Sperling

3:00-3:15 pm. Break
3:15-5:45 pm. Break-Out Groups/Summary
5:45 pm. Adjourn for the day
6:30-8:00 pm. Dinner and Discussion
Tuesday, March 22
7:00-8:00 am. Breakfast
8:00-9:30 am. Agenda and Schedule; Open Discussion – Day 1 Follow-Up
9:30-9:45 am. Break
9:45-11:45 am. Working Session/Morning Summary
12:00-1:00 pm. Lunch
1:00-2:45 pm. Working Session/Afternoon Summary
2:45-3:00 pm. Break
3:00-4:30 pm. Panel Summary
4:30 pm. Adjourn for the day
6:00-8:00 pm. Dinner
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Appendix C
Email summary from the Panel Chair to DEQ
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Appendix D
REACTION MECHANISMS AND HEAT TRANSFER
IN ELEVATED TEMPERATURE LANDFILLS
By Craig H. Benson

Elevated temperature landfills (ETLFs) are landfills for which waste temperatures are in excess of 55 oC
over a broad area for a sustained period. They differ from landfills that have a “hot well” (or a few hot
wells), which are common throughout the US, or landfills experiencing a surface fire (Barlaz et al. 2021).
ETLFs are relatively uncommon, with only about a dozen ETLFs known to exist in North America.
ETLFs generally exhibit waste temperatures substantially in excess of 55 oC that are associated with a
heat source deep within the waste mass. ETLFs exhibit high leachate generation rates; strong leachate
with high biological oxygen demand (BOD), high chemical oxygen demand (COD), and concentrations
of organic compounds an order of magnitude above typical leachates; landfill gas with low primary gas
ratio (CH4/CO2) along with CO and H2; large and rapid settlements; and strong odors (Barlaz et al. 2016,
2021; Benson et al. 2017). These conditions have the propensity to compromise control and containment
systems, preclude conventional leachate treatment processes, and disturb neighboring communities.
Managing ETLFs has been very costly in some cases.

The first three ETLFs in the US were encountered between 2005 and 2010. They were deep landfills that
were very wet. Leachate levels at two of the landfills were in excess of 60 m above the base of the
landfill. The other landfill had saturated waste at depth from extensive leachate recirculation. One of the
landfills had records indicating acceptance of industrial wastes that could be responsible for heatgenerating reactions, whereas the other two had no such records. At all three landfills, the zone of heat
accumulation was deep and expanded over time, creating concern that an unknown reaction that could not
be controlled was propagating deep within the landfill. The highly unusual and odiferous gas at these
ETLFs, described by some as “reaction gas,” reinforced the unique reaction hypothesis (aka as subsurface
exothermic event, or SSE).

Nothing like this had been experienced before in the solid waste industry, which caused grave concern
and was considered to be an “existential threat” to the viability of the industry. This concern led to a
detailed study of ETLFs by Barlaz et al. (2021) under the sponsorship of the Environmental Research and
Education Foundation (EREF). Findings from this study are the primary basis of the content described
herein.
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Early Hypotheses
The presence of aluminum processing waste at one of the three early ETLFs led some to infer that
exothermic reactions associated with corrosion of aluminum dross, exacerbated by leachate recirculation
that would promote aluminum corrosion, was the source of the excessive heat. However, analysis of the
recirculation data for this ETLF along with disposal records demonstrated that dross disposal and leachate
recirculation were conducted predominantly in different areas of the landfill, and that that the
recirculation area was coincident with portions of the landfill where large volumes of highly reactive
baghouse dust were disposed. A follow-on study conducted by USEPA (Huang et al. 2011) showed that
corrosion of aluminum dross generated temperatures far different than observed in the field. Thus, the
causative mechanisms at the first ETLF were unclear. No aluminum process wastes or other special
wastes known to generate heat were found in an exhaustive review of waste receipts at the other two
ETLFs, and no causative mechanisms for the elevated temperatures be determined.
Two competing reaction hypotheses were proposed to explain the heat and elevated temperatures at these
three landfills: propagating fronts associated with smoldering combustion (by Jafari et al. 2017) and
exothermic pyrolysis (by Barlaz et al 2017a, Tupsakhare et al. 2020). Smoldering is slow and flameless
combustion sustained by the heat associated with oxidation of the surface of a condensed-phase fuel
(Ohlemiller 2002, Ciuta et al. 2014, Rein 2016). Smoldering was considered viable because CO is
encountered in gas at ETLFs, oxygen is constrained in MSW landfills (particularly at depth), and some
wastes exhumed from ETLFs have a black appearance that resembles char. Elevated temperatures at these
ETLFs appeared to be migrating, and smoldering often generates gases with a strong organic odor,
conditions consistent with ETLFs. However, smoke and soot, common byproducts of smoldering, have
not been observed in ETLFs and saturated conditions in ETLFs make transport of oxygen to a reacting
surface negligible. Exothermic pyrolysis was considered viable, as pyrolysis of biomass can be
exothermic under conditions of elevated fluid pressure (Antal and Gronli 2003), is known to produce CO
and H2 as observed in ETLFs, and has been shown to create the same black appearance resembling char
observed in MSW in ETLFs (Barlaz et al. 2016b, Tupsakhare et al. 2020). Exothermic pyrolysis also
softens biomass, which is consistent with accelerated compression and settlement, and releases free
liquids that become leachate. The decomposition processes in pyrolysis also create transformation
intermediates that have similar attributes as the leachate found in ETLFs. However, exothermic pyrolysis
had heretofore not been observed in MSW landfills.
Sufficient evidence to confirm the smoldering and exothermic pyrolysis hypotheses was never obtained,
and evidence to the contrary is abundant. For example, smoldering of organic matter inundated under 10s
of meters of water or in saturated waste, conditions predominant in ETLFs, is thermodynamically
impossible. In addition, while temperatures are elevated in ETLFs, temperatures consistent with
smoldering or combustion (> 250 oC) have not been encountered. The highest recorded temperatures in
ETLFs are approximately 150 oC, with most not exceeding 120 oC. Exothermic pyrolysis is theoretically
possible, but experiments demonstrated that the energy produced by exothermic pyrolysis of MSW is far
too small at the fluid pressures found in ETLFs to have any substantive impact on temperatures within a
landfill (Tupsakhare et al. 2020, Barlaz et al. 2021). Consequently, both hypotheses have been abandoned
by the landfill industry.
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Constrained Heat Transfer Hypothesis
As more ETLFs were encountered and studied by the ETLF team, several common attributes were
evident. ETLFs had a very thick waste mass and were very wet, often from leachate recirculation intended
to simulate biodegradation, enhance gas production, and promote waste stability. Removing gas and
leachate from the waste mass was difficult, precluding efficient heat removal and compounding difficulty
in managing odors. These observations led to the hypothesis that poor heat transfer combined with heatgenerating wastes, rather than a unique initiating and propagating reaction, was primarily responsible for
ETLFs. Heat removal by convection is compromised in deep and wet waste, and diffusive heat transfer is
highly constrained when heat-removing boundaries are far from the heat source (e.g., atmosphere above
and earth below). In effect, the constrained heat transfer hypothesis states that ETLFs occur when heat is
generated at a faster rate by reactions in the waste than can be dissipated by heat transfer mechanisms.
Under the constrained heat transfer hypothesis, any and all exothermic reactions in waste have the
propensity to contribute to heat accumulation that could lead to an ETLF. A variety of abiotic and biotic
mechanisms can generate heat in municipal solid waste (MSW) landfills and potentially could contribute
to an ETLF under conditions of constrained heat transfer. The most common biotic mechanism is
anerobic decomposition of organic matter, which is responsible for temperatures on the order of 45-55 oC
commonly encountered in MSW landfills that are operating normally (Barlaz et al. 2017a, Hao et al.
2017). Aerobic microbial degradation of organic matter can also be a significant source of heat in
landfills, and is frequently responsible for MSW “landfill fires” under circumstances that are
thermodynamically favorable (Hao et al. 2017). Abiotic reactions associated with corrosion of metals and
hydration and carbonation of ashes can be exothermic, and can be responsible for heat generation and
accumulation in landfills (Barlaz et al. 2017b). Each is described briefly below.
Aerobic reactions. Aerobic degradation can occur though different oxidation reactions, such as methane
oxidation (by methanotrophs) or cellulose oxidation. Both of these reactions are highly energetic, with
heat release on the order of 15-30 MJ/kg-reactant (Hao et al. 2017). However, the propensity of these
aerobic reactions to generate heat is controlled by the availability of oxygen, which is nearly absent at
depth in very wet landfills.
Anaerobic reactions. Anaerobic degradation of cellulose, hemicellulose, and starch are less energetic,
with heat release on the order of 1-2 MJ/kg-reactant, but are common in MSW in the absence of oxygen,
and occur at depth in very wet landfills (Hao et al. 2017).
Metal corrosion reactions. Iron and aluminum metal are common in landfills and can corrode at depth in
the absence of oxygen in wet landfills. Anerobic iron corrosion releases 1.2 MJ/kg-Fe and corrosion of
aluminum releases 16 MJ/kg-Al (Hao et al. 2017).
Ash hydration and carbonation reactions. Ashes disposed in landfills release heat through hydration
reactions with oxides and carbonation reactions with hydroxides. The heat released by hydration reactions
is common in many environments (e.g., hydration of fly ash used in concrete). Carbonation reactions are
less significant in many applications, but can be appreciable in MSW because of the preponderance of
CO2 as a reactant. Hydration reactions release on the order of 1 MJ/kg-reactant, and carbonation reactions
on the order of 2 MJ/kg-reactant (Hao et al. 2017).
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Heat Accumulation from Reactions
Hao et al. (2017) used a batch reactor model to evaluate the potential for each of the aforementioned
reaction mechanisms to contribute to an ETLF. The model considered ingress of water via percolation
into the waste (for corrosion) and egress of heat via landfill gas (convection), leachate drainage
(convection), and heat loss from the boundaries. Simulations were conducted with and without heat loss
at the boundary, the latter simulating the constrained transfer of heat expected in a deep and wet landfill.
Anerobic degradation reactions included a release reduction factor to account for diminished microbial
activity at temperatures exceeding 55 oC. Hao et al. (2020) extended these concepts to a geometrically
realistic scenario representing a landfill using a finite element model simulating heat generation and heat
transfer though diffusion and convection mechanisms.
Hao et al. (2017, 2020) demonstrate that the classic “belly curve” for waste temperature (Fig. 1, peak
temperature at depth with heat loss towards the atmosphere and to the earth) found in ETLFs should be
expected in deep MSW landfills, with temperatures being higher for conditions that constrain heat
dissipation and for waste with greater propensity to generate heat. They demonstrate that a landfill with
MSW alone can become an ETLF if heat transfer and removal is highly constrained, with the peak
temperature at depth exacerbated as the waste thickness increases. Higher temperatures are realized when
wastes generating heat by abiotic reactions are added to the waste mass.
Hao et al. (2020) demonstrate that adding modest amounts of ash (10-20% by mass) can result in peak
temperatures at depth in excess 55 oC, and as high as 110 oC within 30 years of disposal (Fig. 2). Hao et
al. (2020) show that focused disposal of ash (not mixed with MSW) can result in even higher
temperatures that are localized. Similar outcomes are expected for other heat-generating wastes.
Waste temperatures in excess of 100 oC exist in the south end of Bristol Landfill, where a thick layer of
ash was placed near the base. An example of what appears to be ash stockpiled near the base of the south
area is shown in Fig. 3a. Ash was also mixed with the MSW, as shown by the pile in the waste shown in
Fig 3b. Hydration and carbonation of this ash in the south end is a likely cause of the elevated
temperatures in Bristol Landfill. The deep and wet waste in the south end constrains heat transfer,
allowing heat to accumulate and causing temperatures to be elevated.

Practical Implications
Hao et al. (2017, 2020) demonstrate that the primary cause of ETLFs is the inability to release heat from
deep and wet waste at a rate that is faster than the heat-generation rate associated within the waste mass.
This occurs without a unique and heretofore unencountered exothermic reaction in MSW (smoldering,
exothermic pyrolysis) or unusual reaction mechanisms, fronts, or pathways.
Accordingly, ETLFs are managed (and prevented) by removing the heat as effectively and efficiently as
possible through landfill infrastructure, such as leachate and gas removal systems. This is one of the
primary reasons why landfill operators have moved to large-diameter caisson wells built from the floor of
the landfill upward during operations. These wells promote effective gas extraction and landfill drainage,
allowing the gas and liquids to be efficiently removed along with the heat embodied within the fluids.
This approach has been extremely effective in practice over the past 5 years.
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The landfill engineering practitioner is left with the question – why ETLFs now and not 30 years ago?
The answer is in the evolution of landfill engineering practice over the last three decades, since the advent
of RCRA Subtitle D. During this period, large landfills became predominant with deep waste
commonplace (100 m thick or more in some cases). Leachate recirculation and bioreactor landfills also
became prominent in the period between 2000-2010 as a means to promote waste decomposition and
stabilization along with greater gas generation for renewable energy applications. These changes in
practice led to deep and oftentimes very wet landfills, conditions that constrain heat dissipation and lead
to ETLFs.
The unintended consequences of these landfill management strategies led to substantial changes in
landfill practice over the past five years, including limited (or no) leachate recirculation, an emphasis on
internal drainage, and implementation of gas collection infrastructure from the bottom up. These changes
in practice have ameliorated the deep and wet condition and have substantially improved heat removal,
greatly reducing the likelihood that ETLFs will occur in modern landfills in the future.
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Fig. 1. Typical “belly curve” of waste temperatures encountered in ETLFs with heat source more than 30
m (100 ft) below ground surface.
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Fig. 2. Temperature profiles reported by Hao et al. (2020) for 80-m-deep MSW blended with 10% (a)
and 20% ash (b).
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Fig. 3. Coal ash stockpiled near base of south end of Bristol Landfill ca. 2000 (a) and ash pile to be
added to waste mass ca. 2004 (b).
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Appendix E
Recommended Leachate Testing
Constituent
Chemical Oxygen Demand (COD)
Biological Oxygen Demand (BOD)
Volatile Fatty Acids
pH, eH, conductivity
Ammonia
Total Kjeldahl Nitrogen (TKN)
Toxicity testing for nitirficaiton
Acetone
MEK
Phenols
Anthracene
BTEX compounds
Benzene
Toluene
Ethylbenzene
Xylenes
Metals
Tetrahydrofuran
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Appendix F
CAUSES OF ELEVATED TEMPERATURES IN MUNICIPAL SOLID WASTE LANDFILLS
By Timothy D. Stark, PhD, P.E. and Todd Thalhamer, P.E.

INTRODUCTION
Elevated temperature landfill events (ETLEs) have been documented in municipal solid waste landfills
(MSWLFs), construction demolition debris landfills, industrial waste fills, and sanitary dumps (Martin et
al. 2013; Øygard et al., 2005; Sperling and Henderson 2001; Ettala et al. 1996; Frid et al. 2010).
Approximately 840 unique elevated landfill temperature incidents occurred annually in the U.S. from 2004
to 2010, where more than 25% are repeat incidents at a specific site (Powell et al., 2016). The frequency of
occurrence at a given site supports observations that elevated landfill temperatures are difficult to fully
extinguish, thus presenting a signiﬁcant threat to the environment by emitting pungent odors (reduced sulfur
compounds and organic acids), volatile organic compounds, benzene, which has also been detected at the
Bristol, Virginia MSWLF, and particulate matter (Nammari et al., 2004; Ruokojarvi et al., 1995;
Lonnermark et al., 2008; Chrysikou et al., 2008). In general, gas concentrations of non-methane organic
compounds (NMOCs) from MSW/Subtitle D landfills double with every 180F (100C) of temperature
increase (ATSDR 2001). Some NMOCs are known or suspected carcinogens and are classified as hazardous
air pollutants (HAPs). Benzene and methyl-ethyl ketone are the two compounds consistently found at
elevated levels during landfill elevated temperature investigations. In addition, ETLEs can impact the
integrity of the bottom, cover, and side geosynthetic liner systems, also experienced at Bristol, VA
MSWLF, degrade leachate quality and gas composition, induce slope instability, and result in excessive
and rapid settlements (Lewicki, 1999; Jafari et al., 2014; Stark et al., 2012; Øygard et al., 2005).
Based on prior ETLEs in MSWLFs, Jafari et al. (2017) propose the following landfill classification
framework to define spatial boundaries of internal processes occurring during an ETLE. If these boundaries
or conditions occur over a significant area, i.e., in multiple gas extraction wells for a sustained period, the
relevant classification should be applied and corresponding remedial measures implemented (Stark and
Jafari, 2017). For example, if the parameters for the gas front are detected over a landfill filling area or cell,
it should be assumed that the gas front is present in this area and subsequent classifications, e.g., temperature
front and/or smoldering front, may appear or arrive in this area in the near future. The landfill classification
system by Jafari et al. (2017) consists of the following sequence and criteria:
1. Normal behavior or Anaerobic Decomposition: Gas temperatures are below 1310F (550C) and ratio
of methane (CH4) to carbon dioxide (CO2) flow rate is near or greater than unity (1.0).
2. Gas Front: Decreasing ratio of CH4 to CO2 flow rates and gas wellhead temperatures at or above the
New Source Performance Standards (NSPS) threshold of 1310F (550C).
3. Temperature Front: Increasing gas wellhead temperatures above 1310F (550C) and decreasing ratio of
CH4 to CO2 flow rates.
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4. Smoldering Front: The smoldering front includes carbon monoxide (CO) concentrations greater than
1500 ppmv, ratio of CH4 to CO2 flow rates less than 0.2, and gas wellhead temperatures greater than
1490F (650C), i.e., waste temperatures greater than 1760F (800C). The tail of the smoldering front can
be delineated by settlement strain rates of greater than 3%/year, which signifies thermal degradation
or consumption of the waste is occurring.
The zones comprising the landfill classification system described in items #1 through #4 above are
illustrated in Figure 1 where the gas, temperature, and smoldering fronts are indicated within an anaerobic
or normal MSWLF.

Figure 1:

Schematic of landfill zone with an elevated temperature event illustrating the normal
or anaerobic zone, gas front, temperature front, and smoldering front (image from
Jafari et al., 2017).

ETLE TRIGGERS
Factors leading to the triggering of an ETLE include air intrusion, partially extinguished surface fires, waste
placed at an elevated temperature, e.g., incinerator ash, exothermic chemical reactions, e.g., spontaneous
combustion or aluminum waste(s) reacting with liquid, leachate recirculation in the presence of reactive
waste(s), and smoldering combustion. For example, approximately 870 U.S. landfills in 2010 operated an
active gas collection system, with 402 or 46% of them reporting at least one elevated temperature event
between 2004 and 2010 (Powell et al. 2016). This suggests that landfills with and without gas collection
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systems are susceptible to develop of elevated temperatures. Several mechanisms can increase gas wellhead
temperatures above 1490F (650C), i.e., temperatures above which anaerobic biodegradation is usually
curtailed (Farquhar and Rovers 1973; McBean et al. 1995). However, a major contributor to temperatures
above 1490F (650C) is introduction of ambient air into a landfill during gas collection and control operations,
poor interim soil or posi-shell cover maintenance, such as is occurring in the Bristol MSWLF, and/or air
intrusion through the sidewall geosynthetic liner system. The introduction of oxygen creates aerobic
conditions that can result in temperatures (60 to 800C) that are two to three times higher than those
encountered with anaerobic conditions (25 to 450C) based on a heat of enthalpy comparison (Jafari et al.,
2017). Under aerobic conditions waste temperatures can increase to 176°F (80°C) and higher if smoldering
combustion develops.
Although the majority of elevated temperature events are small and/or easily suppressed surface events at
the working face, they can develop into large-scale subsurface events with elevated temperatures migrating
through the entire facility. Based on observations from large-scale, multi-year landfill case studies, Stark et
al. (2012) and Jafari et al. (2016) indicate the expansion of elevated temperatures from a localized area
progress as follows: (1) decreased methane (CH4) to carbon dioxide (CO2) flow rate ratio with subsequent
increase generation and accumulation of carbon monoxide (CO) and hydrogen (H2) gases; (2) elevated
waste and gas wellhead temperatures; (3) increase in gas pressure and flow; (4) increased leachate
production, migration, and pressure; (5) possible slope instability; and (6) rapid landfill surface settlement
(Jafari et al., 2016). These indicators characterize changes in landfill behavior from normal operating
conditions of anaerobic decomposition to elevated temperatures, limited methane production, and waste
consumption.
Identifying this landfill progression is important because landfill operators, e.g., City of Bristol, VA,
consultants, and environmental agencies need a framework to demarcate the spatial temporal boundary and
rate of movement of the ETLE to install instrumentation, an isolation break, i.e., a physical barrier such as
a vertical cutoff wall or separation created by excavating waste, to reduce the potential for elevated
temperatures consuming a larger portion of the facility. As a result, the classifications presented above, i.e.,
gas, temperature, and smoldering fronts, were developed to link the progression of indicators listed above
to the spatial and temporal characteristics of the elevated temperatures so operational and remedial
measures can be devised and implemented to reduce the spread and duration of the ETLE.
PRIOR ETLEs
The data gathered by the authors during prior involvement in ETLEs that have developed in North and
South America were used to develop the “front” classification system presented by Jafari et al. (2017) and
summarized above. Three of the U.S. ETLEs are discussed in this section because of their relevance to the
Bristol, VA MSWLF. The first major ETLE in the U.S. started in early 2005 and involves an 88-acre
MSWLF located near Cleveland. This case involves leachate recirculation in an area with previously place
aluminum processing waste(s) (Calder and Stark, 2010 and Martin et al., 2013). Aluminum processing
waste comes in a variety of forms containing variable amounts of aluminum and reactivity. The terms
“dross,” “salt cake,” “skim,” “rich,” “white dross,” “black dross,” “baghouse dust,” and other designations
refer to the amount of aluminum metal present and the reactivity of the various wastes. Baghouse dust is
the most reactive of the wastes because of its high surface area that allows greater contact with liquid and
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thus greater reactivity. This case is mentioned because moisture resulted in an ETLE otherwise the MSW
is not saturated so oxygen can enter, aerobic conditions can develop, and spontaneous combustion can start.
Once spontaneous combustion starts, it can initiate a long lasting smoldering combustion event (Jafari et
al. 2017). Smoldering is a slow and flameless combustion that generates significant heat, i.e., highly
exothermic, that can move via the gas and temperature fronts before the smoldering front arrives and
consumes the waste mass. The migration of the gas and temperature fronts occurs more readily in
unsaturated than saturated materials. This ETLE did not start in the quarry portion of this facility and the
depth of waste in the area/cell in which the ETLE developed was about 200 ft. As a result, this ETLE is not
a deep and wet quarry landfill as postulated by Dr. Benson.
Smoldering of MSW can generate temperatures that reach 665°C (1,225°F) as measured in two MSWLFs
undergoing smoldering combustion (Stark et al., 2021). Char, scorched earth, smoke, and steam were
visible along the landfill surface through cracks and vents, which facilitated air intrusion. Air intrusion was
initially facilitated by use of a thin sand cover that is more permeable than a fine-grained soil cover (Stark
et al, 2021), which is similar to the insufficient cover conditions present in the Bristol MSWLF. Smoldering
combustion cannot occur below a liquid level or in saturated waste because it is thermodynamically
impossible. As a result, the only situation where an ETLE can occur in an MSWLF below the leachate level
is if a reactive material(s) is present. There is no evidence that the Bristol, VA MSWLF accepted reactive
aluminum or other reactive waste(s) so the current ETLE is occurring above the sustained or pooled leachate
level in the bottom of the quarry. Installation of the thermocouples recommended below will confirm the
depth of the elevated temperatures.
The next two major ETLEs in the U.S. involve quarry landfills. The first quarry MSWLF is near St. Louis,
Missouri and involves a 52-acre landfill with a north and south quarry. This ETLE started in 2011 and due
to air intrusion around at least one gas well caused by high gas well vacuum pressures pulling oxygen into
the waste. The depth of the spontaneous combustion, and subsequently smoldering, is about 60 to 75 ft,
which is well above the sustained or pooled leachate level. As the smoldering progressed, waste was
consumed above and below the smoldering front resulting in the smoldering moving deeper into the waste
and the surface of the MSWLF settling/collapsing over 75 ft as the waste below was consumed. This
resulted in the 75 ft of above ground waste disappearing below the quarry walls. This facility was closed
and not recirculating leachate when the spontaneous combustion started. To date, a haul road or other
feature that separates the southern quarry, where the spontaneous combustion started, from the northern
quarry has prevented the smolder from consuming the waste in the north quarry. To date, the entire south
quarry has been impacted/consumed by this smolder event resulting in the entire south quarry being near
or below the quarry walls.
In the second quarry case near Chicago, the ETLE also started above the sustained or pooled leachate level
due to air intrusion around a gas well caused by high gas well vacuum pressures pulling oxygen into the
waste. Prior to completion of the gas collection and control system (GCCS) in 2006, three gas wellhead
fires occurred, which may have started a larger spontaneous combustion event. Before 2006, minimal
maintenance and oversight of the GCCS occurred resulting in high gas well vacuum pressures pulling
oxygen into the waste. In addition, reactive wastes could have been placed in this 55-acre MSWLF because
of the proximity of heavy industry, e.g., coal combustion residuals, lime, aluminum processing wastes, and
other reactive materials. The depth of the measured elevated temperatures in this case is less than 100 ft
(27.4 m). The depth to the leachate in the western one-third of the quarry varied with time from 20 to 50 ft.
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Given the measured elevated temperatures are at or below the leachate level in the western one-third, a
reactive waste may also have contributed to the initiation of spontaneous combustion, and subsequent
smoldering. To date, a rock outcrop used as a haul road has contained the ETLE to the western one-third of
the quarry because it essentially isolates the western area from the rest of the quarry.
In summary, the trigger of elevated temperatures in MSWLFs is not related to the depth of the waste or the
leachate level being in excess of 60 m above the base of the landfill as postulated by Dr. Benson in Appendix
C of this expert panel report. At all three of these U.S. MSWLFs that have recently experienced an ETLE,
the zone of heat accumulation was not deep but it did expand over time. This resulted in installation of a
fire break in the Cleveland facility because the smoldering was propagating through the 88-acre landfill. A
haul road, rock outcrop, or other thermal barrier present in the two quarries isolated the smoldering events
in the St. Louis and Chicago MSWLFs and to date has prevented the entire facility from being consumed.
Unfortunately, aerial photographs from the start of the Bristol, VA MSWLF do not show a haul road or
other feature that separates the southern portion of the quarry where the ETLE appears to have started from
the northern portion. As a result, care should be taken to quickly control this ETLE so it does not reach a
smoldering condition because it could migrate throughout the entire quarry.
BRISTOL, VA MSWLF
To determine the cause of the Bristol, VA MSWLF ETLE, a forensic analysis of the landfill conditions
must be conducted. This analysis must examine landfill gas data, landfill gas generation rates, landfill gas
to energy contracts, landfill operational and maintenance plans, landfill cover, site conditions, landfill
emissions, prior landfill regulatory volitation, landfill management, and other relevant factors. Additionally,
the analysis must understand that landfill data is limited in the early stages of an ETLE and using post ETLE
data is not recommended without understanding the possible cause(s) of the ETLE.
With this caveat, the cause of the elevated temperatures and landfill emissions from the Bristol MSWLF
appears to be due to a change from anaerobic waste decomposition to an aerobic condition within the waste
mass. Development of an aerobic condition in the Bristol MSWLF has been facilitated by, in no particular
order: (1) operation of the gas well extraction system that has resulted in oxygen being drawn into the waste
resulting in oxygen concentrations well above the industry standard of 2% for an interior gas well, (2)
insufficient soil and/or posi-shell cover over the exposed MSW allowing oxygen intrusion, and (3) breaches
in the quarry sidewall geosynthetic liner system allowing oxygen intrusion and waste emissions to exit.
In particular, Table 1 shows measured oxygen concentrations and associated gas wellhead temperature
increases from the southern portion of the quarry of the Bristol MSWLF. Table 1 shows most of the data
indicate the southern portion of the quarry can be classified as in the temperature front (wellhead
temperature > 1310F) to smoldering front (wellhead temperature > 1450F) according to Jafari et al. (2017).
In general, the elevated temperatures are associated with oxygen concentrations much greater (18 to 21.2%)
than the industry standard of 2% for an interior gas well. The interesting gas wells in Table 1 are #35 and
#47 because they show temperatures greater than 1200F (490C) but low oxygen concentrations. This is due
to heated gases migrating through the permeable and unsaturated MSW, which corresponds to the gas front
shown in Figure 1. Of course, the gas front migration could not occur if the waste was submerged so this
heat transfer is occurring above the pooled leachate.
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Table 1:

Measured Oxygen Concentrations and Gas Wellhead Temperatures in Southern
Portion of the Quarry.
Gas Well
Oxygen Concentration
Temperature
Number
(%)
Increase (0F)
35
0.0 to 3.6% (gas front)
320 (92 to 1240)
39
9.7 to 21.2%
320 (68 to 1000)
40
2 to 18%
640 (40 to 1020)
46
0.5 to 18%
850 (70 to 1550)
47
0.0 to 1.1% (gas front)
460 (80 to 1260)
66
1.2 to 7.3%
650 (93 to 1580)
67
1.2 to 6.7%
280 (130 to 1580)
68
2.6 to 3.9%
270 (93 to 1200)

Table 2 shows measured oxygen concentrations and associated gas wellhead temperatures from the
northern portion of the quarry of the Bristol MSWLF. In particular, Table 2 shows most of the data indicate
the northern portion of the quarry is also in the temperature front (wellhead temperature > 1310F) to
smoldering front (wellhead temperature > 1450F) according to Jafari et al. (2017). In general, the elevated
temperatures are associated with oxygen concentrations much greater (12 to 20.5%) than the industry
standard of 2% for an interior gas well. The interesting gas wells in Table 2 are #31R, #32R, and #37
because they show temperatures greater than 1200F (490C) but low oxygen concentrations. This is due to
heated gases migrating through the permeable and unsaturated MSW, which corresponds to the gas front
shown in Figure 1.
Gas well #32 in Table 2 is even more interesting because it shows oxygen concentrations less than 3% and
temperatures less than 1000F (380C). This means the gas front probably has not reached gas well #32 and
the landfill is still in the normal or anaerobic condition at this well. It appears that gas well #32 is near well
#32R at the northern end of the quarry, so the gas front has not permeated as far north as gas well #32. This
suggests the ETLE may be migrating from the south to the northern portion of the quarry.

Table 2:

Measured Oxygen Concentrations and Gas Wellhead Temperatures in Northern
Portion of the Quarry.
Gas Well
Oxygen Concentration
Temperature
Number
(%)
Increase (0F)
29
1.0 to 20.5%
460 (60 to 1020)
29R
0.5 to 20.5%
400 (80 to 1200)
31R
0.1 to 2.7% (gas front)
440 (102 to 1560)
32
0.1 to 2.6% (gas front)
440 (64 to 860)
32R
0.4 to 2.7% (gas front)
200 (105 to 1250)
33
0.5 to 12.0%
800 (50 to 1300)
37
0.0 to 0.9% (gas front)
520 (80 to 1320)
62
0.0 to 10.0%
600 (70 to 1300)
64
1.2 to 9.2%
230 (135 to 1580)
65
1.2 to 7.3%
650 (93 to 1580)
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This data indicates that most of the Bristol, VA MSWLF is experiencing aerobic conditions, which can lead
to additional spontaneous combustion. The development of the aerobic condition has been facilitated by, in
no particular order: (1) high gas well vacuum pressures pulling oxygen into the waste, (2) insufficient soil
and/or posi-shell cover, and (3) breaches in the quarry sidewall liner system not surface water infiltration
and/or submerged waste. In fact, surface water infiltration would help suppress or slow the migration of the
smoldering combustion because there is no evidence to date that reactive wastes have been deposited in the
Bristol, VA MSWLF. As a result, the remedial measures presented below are designed to reduce oxygen
intrusion into the waste and eliminate spontaneous combustion, which can result in smoldering combustion.
REMEDIAL MEASURES
The main objective of the expert panel is to reduce the landfill emissions/odors. Afterwards, the feasibility
of continued operation of the MSWLF should be considered. Given the main objective and the ETLE
appears to be caused by oxygen (air) intrusion, the remedial measures should initially seal the top and sides
of the MSWLF. To achieve the main objective and allow future operation of the MSWLF the following
actions are recommended:


Install a geosynthetic cover system over the entire Landfill to seal the surface of the LF.



Seal the sidewall geosynthetic liner system to the rock walls. To accomplish this seal, the
damaged geosynthetic liner system should be pulled back or cut, shotcrete applied the exposed
rock wall to seal joints and cracks, a system of lateral gas collection pipes installed around the
perimeter, and a fine-grained soil barrier compacted against the rock wall to seal the perimeter to
the shotcrete covered rock wall.



Improve performance of existing gas extraction wells including reducing oxygen intrusion to less
than 2%.



Installation of a dedicated system to monitor landfill temperatures for greater spatial resolution
(horizontal and vertical) of the elevated temperatures using thermocouples and to provide data at
a greater frequency.



Installation of five deep wells to enable sampling and characterization of leachate.



Installation and operation of large-diameter dual-phase extraction wells for removal of gas and
heat from the landfill without introducing oxygen into the waste. Extract and treat leachate also
extracted from these wells.



Develop and implement an effective and sustainable stormwater management plan for the landfill
that allows water to collet in the southeast corner of the quarry before removal from the quarry.



Following mitigation of the emissions, elevated temperatures, and high oxygen levels, resumption
of landfill operations may be feasible.
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EXHIBIT 2

Commonwealth of Virginia
VIRGINIA DEPARTMENT OF ENVIRONMENTAL QUALITY
SOUTHWEST REGIONAL OFFICE
355-A Deadmore Street, Abingdon, Virginia 24210
(276) 676-4800 FAX (804) 698-4178
www.deq.virginia.gov
Travis A. Voyles
Acting Secretary of Natural and Historic Resources

Michael S. Rolband, PE, PWD, PWS Emeritus
Director
(804) 698-4020
Jeffrey Hurst
Regional Director

May 6, 2022
Bristol, Virginia City Council
c/o Mayor Anthony Farnum
300 Lee Street
Bristol, Virginia 24201
Re:

Plan of Action Request from Expert Panel’s April 25, 2022 Recommendations.
Bristol, Virginia Integrated Solid Waste Facility – 2655 Valley Drive, Bristol, VA
Air Registration No. 11184: Solid Waste Permit No. SWP588 and SWP498.

Dear Bristol, Virginia City Council Members:
In March 2022, the Virginia Department of Environmental Quality (“Department” or “DEQ”)
contracted with Virginia Tech University to convene an expert panel (“Panel”) to assess the odor problems
and operational concerns at the Bristol Integrated Solid Waste Management Facility (“Landfill”) located in
Bristol, Virginia. The charge to the Panel was to evaluate available data and information and to provide
recommendations to address the issues at the Landfill. The Panel convened in Bristol, Virginia on March
21 and March 22, 2022, and released their findings in the April 25, 2022 report.
Within the April 25, 2022 Panel report, there were a number of recommendations, including
engineering controls to minimize the release of odors, reduce Landfill temperatures, and manage
problematic conditions within the Landfill. These included specific recommendations that are enumerated
within the referenced report.
Within 14 days or by May 20, 2022, DEQ requests that the City acknowledge the receipt of this
letter and confirm that they plan to address the Panel’s Landfill recommendations in their totality.
Within 60 days, or by July 06, 2022, DEQ requests that the City develop and submit a plan of
action (“Plan”) to DEQ, integrating the Panel’s recommendations. This Plan should be phased (e.g.
immediate, short-term and long-term), and must address specific itemized Panel recommendations, steps
the City will execute to accomplish those items, along with a specific associated timelines for each
recommendation (e.g. public engagement, cessation of waste disposal operations, odor mitigation
implementation, etc.).

Bristol Virginia Integrated Solid Waste Management Facility
Air Registration No. 11184; SWP588 and SWP498
Page 2 of 2

At present, DEQ understands there are some uncertainties from a long-term funding perspective;
however, there are certainly steps that the City should initiate such as testing, and the development and
implementation of certain recommendations within the Panel’s report, which can likely be done utilizing
unassigned City General funds.
Additionally, the City is responsible for continued operation and maintenance of the Landfill in
accordance with their Permits and all applicable regulations, including appropriate staffing. Notices of
Alleged Violations (“NOVs”) will continue to be issued as appropriate for non-compliance with permit
requirements.
We would like to also schedule an interim meeting (in person or virtual) at the beginning of June
2022 to see if there are any questions as you develop your Plan. Please contact me at (276) 676-4804 or
Jeffrey.Hurst@deq.virginia.gov should you have any questions or would like to discuss this matter further.

Sincerely,

Jeffrey Hurst
Regional Director, Southwest Regional Office

cc:

Files (Air and Waste)
Via Email Only:
Randall Eads, Bristol, VA- City Manager and City Attorney
Neal Osborne, Bristol, VA – Vice Mayor
Kevin Wingard, Bristol, VA – City Council Member
Bill Hartley, Bristol, VA – City Council Member
Becky Nave, Bristol, VA – City Council Member
Michael Rolband, DEQ Director
Crystal Bazyk, DEQ-SWRO Enforcement and Air
Stacey Bowers, DEQ-SWRO Land
Kerri Nicholas, DEQ-CO Enforcement

EXHIBIT 3

PERMIT MODULE I
GENERAL PERMIT CONDITIONS
I.A.

EFFECT OF PERMIT
The permittee is allowed to dispose solid waste on-site in accordance with the conditions of
this permit. Any disposal of solid waste not authorized by this permit is prohibited.
Compliance with the terms of this permit does not constitute a defense to any order issued
or any action brought under Sections 10.1-1402(18), 10.1-1402(19), or 10.1-1402(21) of the
Virginia Waste Management Act (Chapter 14, Title 10.1, Code of Virginia (1950), as
amended); or any other law or regulation for protection of public health or the environment.
The provisions of this permit are severable, and i f any provision of this permit, or the
application of any provision of this permit to any circumstances is held invalid, the
application of such provision to other circumstances and the remainder of this permit shall
not be affected thereby. For purposes of this permit, terms used herein shall have the same
meaning as those in the Virginia Waste Management Act, and Part I and other pertinent parts
of the Virginia Solid Waste Management Regulations, 9 VAC 20-80-10 et.seq.
(VR 672-20-10), unless this permit specifically provides otherwise; where terms are not
defined in the regulations or the permit, the meaning associated with such terms shall be
defined by the generally accepted scientific or industrial meaning of the term or a standard
. dictionary reference. "Director" means the Director of the Department of Environmental
Quality, or his designated or authorized representative.

LB.

DUTIES AND REQUIREMENTS
The permittee shall comply with all conditions of this permit and 9 VAC 20-80-10 et. seq. (VR 67220-10). The effect of this permit is detailed in 9 VAC 20-80-550 (§7.7, VR 672-20-10), and it shall
be the duty of the permittee to insure the applicable requirements are met. Additionally, the
permittee is subject to the recording and reporting requirements detailed in 9 VAC 20-80-570 (§7.9,
VR 672-20-10). The facility will be designed and constructed per the requirements of Permit
Module III, operated and maintained per Permit Module II, closed per Permit Module XII, and
subject to a groundwater monitoring program per Permit Module X, Permit Attachment X-l and
Permit Attachment X-2. In addition to these requirements, the following additional conditions are
invoked per 9 VAC 20-80-490 (§7.1, VR 672-20-10), and shall be complied with::
I.B.I. Noncompliance may be authorized by a schedule of compliance [ 9 VAC 20-80550.C. and 9 VAC 20-80-550.G. (§§ 7.7.C and 7.7.G, VR 672-20-10)]. Any other
permit noncompliance constitutes a violation of Virginia Waste Management Act and
is grounds for enforcement action, or for permit revocation, revocation and
reissuance, or modification [9 VAC 20-80-600 and 9 VAC 20-80-620 (§§ 7.12 and
7.14, VR 672-20-10)].

.)
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The permittee shall complywith the requirements ofthispermitand any provision
of RORASubtitleD(Title40,Code of Federal Regulations, S e c ^
^cquirementsas they becomeapplicableupon their effective date. Thispermitmay
notactasashieldagaihstcompliance^
federal regulation, state regulation or state law.
ma^e^^ementaction,itshallnotbeade^nse^rmepermi^
been necessary to halt or reduce thepermittedactivity in order to maintain
compliance withthe conditions ofthis permit.
mmeeventofnoncompliancewim^
^cps to minimize releases ofsolidwastesorwaste constituents to me environment
and shall carry outmeasures to prevent significantadverse impacts on humanhealth
or the environment.
The permittee shall at alltimes properly operate and maintain all units(and^
appurtenances) which are installed or used by the permittee to achieve compliance
v^m reoperations manttalandtheeonditionsofthispe^
maintenance includes eftective performance, adequate funding, adequate operator
staffing, and training, andadequatelaboratory and process controls, including
appropriateqnalityass
operationof back-up or au^iliaryequipmenf only when necessary to achieve
compliance with the conditions ofthispermit.
The permittee shall furnish
information which the Director may request to determine compliance wim
permit, regulationsormeAct^epern^ttee shall also f u ^
request, copiesofrecordsrequiredtobe kept bytrns permit bythedate speeded in
the request.
The permittee shall allow the Director, or an authorized representative, upon the
presentation ofappropriate credentials, to:
T8.7.a.

Enter at reasonable times upon the permitted facility where a
regulated unit or activity is located or conducted^ Or where records
must be kept underthe conditions ofthis permit;
t

TB.^.b^

^ave access to andcopy,at reasonable times, any recordsthat must
be keptunderthe conditions ofthis permit;

^8 ^

Inspect at reasonable times any unit, equipment (including
monitoring andcontrol equipment), practices, oroperations regulated
or required underthis permit; and
^
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IB.^.d.

Sample ormonitor,atreasonahle times, fbrthe purposes of assuring
permit compliance or as otherwise authorized hyVirginiaWaste
ManagementAct, any suhstancesorparametersatany location within
his control.

TB^D Samples and measurements taken tor the purpose of monitoring shall he
representativeofmemomtoredactivity.Themethodusedtoohtainarepresen^
sampietoheanalyzedmusthemeapproprlatememodfromm^
l^emods mrEvaluatin^ SolidWasteBPhvsical^Chemical Methods. F.P
SW84^
TB.^ This permit isnottransf^rahle to any person, urdess approved hythe Director. Th
Director may requiremodificationor revocation and reissuance of thepermit
pursuant t o 9 V A 0 2 ^ 5 ^
ownershiporoperationofthe facility during its operational life, the permittee shall
notifythe new owneror operator in writing ofthe requirements o f P a r t s V a n d ^
of theVirginiaSolidWasteManagementRegulations,the Financials
Regulations,9VAO2^701oet.seq^R67^
TB.lO^PAhasissuedafinalr^ew Source Permrmance Standards
Waste(lvfSW^andfillsunder4uCFRPart^, Subpart
to each MSWlandfillwithadesigncapacityof2.5million cubic meters or 2 . 5 m ^
megagrams that commenced construction, reconstruction, or modification or began
acceptingwasteonorafterlvlay^0,1991. Sinceyourfacilityappears
landfill, you must submitacapacity report (40 CFR P a r t i t e the D ^
Regional Office, RegionalPermitManager,wimin^O days fromtheissuanceofm
Copies ofthecapaciryreportformsmaybecbtainedfroml^^SouthwestRegional Office.
Final determination ofther^SPS applicability and requirements willbe provided by the
D^Q Southwest Regional Office.
1.^.11 All facilitiesmusthaveaCertifiedDperatorasrequiredbythe^oardofWaste Management
Facility^perators^icensingRegulations,18VAC155^10et.seq^
1.^.12 Specifications for all drainage media should specify that the material shall con^
greaterthan 15^ calcium carbonate equivalent, department literature regarding res^^^
on leachate collection media indicates that weight loss greater thanl^^o results inan
unacceptablelossofperfbrmance. lfagreaterpercentageisspecifiedorallowed,a
demonstration that performance is not adversely effected must he provided to the
Department for review and approval.
TB.13 Recirculation of collected leachateshallnotbeallowed, in accordance with^VAC 20-8^
29o.D.^^5.5.D.^ofVR6^2u-10),e^ceptwhentheareatobeirrig^^
a composite liner system. Furthermore, in accordance w i t h 9 V A C 2 0 ^ 2 ^ . F ^ i c ^
5.4.F^.2.c ofVR6^2^10), decomposition gascondensate may be recircul^
landfill providedthe facility complieswith the composite linerrequirementandtheleac^
Pagel^

control system requirements ofPartVcfV^^MR. A composite liner system isasystem
designed to meettherequirementsof9VAC2o-8u-250.8.9^5.1.8.9 c f v ^
1.8.14 Fffective^annary 7,1998, in aceordancewith9VAC2o-70-5o.A.l^
VAC2070^A^
SohdW^F^^
financial responsibility mechanism fbr facility closure activities, post-clOsurecare and
correctiveaction activities. These costs shall be basedonadetailed,writtenestimate, and
must be fbr closure byathird party whc is notaparent or subsidiary of the owner or
operator
T8.14.a.

The owner or operator shallfile the selected financialresponsibility
mechanism with theOepartment by ^uly 6, 1998, in accordance with9
VAC20-70-81.C.

1.8.14.b.

In the eventthatthe Director approvesawaivertopOstponetheeffective
date until April 9,1998, in accordance with 9 VAC 20-70-50
selected financial responsibility mechanism shall be filed by the owner or
operatorwith the Department byDctpber 6, 1998.

1.8.15. Thepermitteeshallcomplywithmeprcvisionsof9VAC
10), Amendment 1. ^ e n the results ofgas monitoring indicate concentrations ofmethane
ine^cessofthecompliancelevelsrequiredby9VAC20^80-280.A.1^5.4A.lofVR67220-10), Amendment l,the permittee shalh

1C

T8.15.a

r^otifytheDepartment in writingwithinfive working days oflearningthat
compliance levels have been exceeded, and indicate what has been done or
is planned to be done to resolvethe problem.

T8.15.b.

Within^Odays of detection, developaremediationplanfbrthe methane
gas releases and submit to the Director for approval. The plan shall
describe the nature and extent oftheproblem and the proposed remedy.

D^CT^^^^^lvlAl^TA^
The permittee shall maintain the following documents at the facility, or readily accessible to
Departmentrepresentatives, until post-closure iscompleteand certified byaprofessional engineer,
and shall maintain amendments, revisions, and modification to thesedocumentsi
T C I . Permit Attachment 11^1:
PermitAttachmentll-2:
PermitAttachmentlll-1:
PermitAttachmentlll-2;

GperationsMannel
Variance for Alternative IntermediateCover Material
DesignPlans
PartAApplicationSnpportingDocnmentation
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Permit Attachments-^:
Permit Attachmentlll-4:
PermitAttachmentlll-5:
Permif Attachment 111^6:
Permit Attachmentlll-7:
TG.^3. Permit Attachment^-1:
Permit Attachments^:
TG.4. PermitAttachment^ll-1:

Design Report
Technical Specifications
QA^QG Manuel
Variancefor Alternate ^iner Design
TistofGhangesduetoMinorAmendmentRequests
Groundwater MonitoringEayout
Groundwater Monitoring Plan
GlosureandPostGlosureGarePlan

TG.5. Detailed, writtenestimate,incur^entdollars,ofmecost of closm^
closure eare and corrective aetion measures.
TG.6. All other documents^records required and applicahlefrom the following:
TG.6.a.
TG.6.h.
1.G.6.C
l.G.^.d.

l.D

Monitoringrecords from leachate, gas, and groundwater monitoring.
Inspection records as required from construction^installation,
operational, closure, post-closureinspectionrequirements.
Personnel training records.
Daily operational records (i.e.,solid wastereceived and processed,
fillarearecords^records of special wastes accepted,aloghook which
isadaily narrative account of theactivities at thelandfill).

DDCDlvlP^TSTD8PS1181vll^P^
In addition to thedocuments^records^reports to he submitted perthe requirements ofthis permit or
9VAC20-8o-luet.seq.(VR672-20-l^
to the Director accordingtoindicatedschedules:
f.D.l. Priortc facility operation, and prior to expansion into each new phase,the permittee shall
submit all requiredcertificationdocuments per9 VAC20-80-55u.A. (§7.7A, VR
672-2u-lu),and:
ID.l.a.

Autheri^aticns from an owner ofapermitted sewage treatment plant to
discharge leachate and waste-water to an approved sewerage system and
treatment works.

l.D.l.b.

Report and supporting documents resulting from quality contrcl^quality
assurance activities performed during construction and installationcf the
liher^drainage systems, including the installation contractors written
acceptance ofthe surfaces to he lined, synthetic liner manufacturer and
installerwarranties, laboratory test results ofthe permeability ofthe clay
liner and thedrainagemedia overlying the liner,and representative copies
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(sufficient to demonstrate responsible control) of the accumulated
inspection schedules resulting from the professional engineer's oversight
of the construction.
I.D.2.

In accordance with 9 VAC 20-80-550.A.1. (§ 7.7.A.1 ofVR 672-20-10), certification from
a design engineer, who must be a professional engineer licensed to practice in Virginia, that
the construction ofthe facility has been completed in accordance with the permit, approved
plans and specifications and is ready to begin operation. A certification will be required for
each lined phase of development.

I D 3.

Certification (separate from I.D.2, above) from the Construction Quality Assurance (CQA)
officer that the approved CQA plan has been successfully carried out and that the
constructed unit meets all requirements of the permitted CQA plan,, in accordance with 9
VAC 20-80-250.8.1:8. (§ 5.1.8.18 of VR 672-20-10). A certification will be required for
each lined phase of development. The CQA officer must be a professional engineer licensed
to practice in Virginia.

I D.4. The as-built plans of all new groundwater monitoring wells shall be submitted as these wells
are installed. Information to be included on the as-built plans shall include, but is not
limited to, the total depth of the well, the surveyed elevations of the top of casing and
ground surface (or apron), and the length and location of the screened interval and annular
space seal. All dimensions are to be shown'on well construction schematics.
I.D.5.

Prior to construction, documentation shall be submitted to the DEQ, Waste Operations,
which demonstrates compliance with applicable stormwater regulations concerning
construction activities.

I.D.6,

After completion ofthe post-closure period, the permittee shall submit certification to the
Director stating that post-closure care was performed in accordance with Permit Attachment
XII, Closure and Permit Attachment XIII, Post-Closure.

REPORTS. NOTIFICATIONS. AND SUBMISSIONS TO THE DIRECTOR
A l l reports:, notifications, or other submissions which are required by this permit to be sent
or given to the Director should be sent to:
Director
Virginia Department of Environmental Quality
Office of Permitting Management, Solid Waste
P.O. Box 10009
Richmond, V A 23240 - 0009
and, as required, to
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Virginia Department of Environmental Quality
Solid Waste Compliance
Southwest Regional Office
355 Deadmore Street
P.O. Box 1688
Abingdon, Virginia 24210

SITE SPECIFIC CONDITIONS
The provisions of this section are in addition to the permit conditions and regulatory
requirements and are specifically developed for this facility. The permittee shall comply
with all conditions of this section, as follows:
I.F.I. The Erosion and Sediment Control Plan shall be approved by the local or state
authority prior to construction. This plan shall be implemented and maintained in
accordance with the local and/or state regulations. In addition, a separate Stormwater
Management Plan, if required by the local authority, must be prepared and approved
prior to construction at the facility.
I.F.2. The QA/QC program shall be implemented in such a manner as to limit the number
of defects during installation of synthetic liner to 10 holes per acre area with hole
area of no greater than 1 cm .
2

I.F.3. The groundwater elevation may be allowed to rise to an elevation no higher than
1557.0, which corresponds to the designed bottom elevation of the primary clay liner
- at any point or location.
I.F.4. Permit Attachment I I I Operations Manual, states that synthetic or soil daily cover
shall be applied to control odor, disease vectors, and litter. The Department may
approve experimental use of synthetic materials as daily cover for a six-month period
as a demonstration that the material is a good substitute for soil daily cover. At the
end of the six-month period, a report must be submitted to the Department that
discusses the effectiveness of the material, under what conditions the Contingency
Plan had to be implemented, and whether permanent use of the material is warranted.
The report must contain discussion on the effectiveness of controlling animals and
vectors, limiting erosion and precipitation infiltration, and minimizing fires and
nuisances as stated in the request. A decision will be made then by the Department
whether to approve the material for daily cover. If the material is demonstrated to be
a good substitute for soil daily cover after a six-month demonstration period, then the
Director will allow that use.
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In accordance wimaletter dated January 5,1998 from me Department, usm^
clnpsasaprotective layer was reviewed technically.This amendment approves the
design of the protective layer in the drawings and the report. No demonstration
period will be required.
The permittee shall comply with all applicable rules and regulations and obtain all
required permits mr construction and operation oftl^s facility.
All accepted special waste must meet the requirements set in VSWMR, Part Vlll.
I.P.8. Waterfi^omme gradient control layerwill be pumped durmgme operational l i f e ^
closure^post-closure(30years)ofthefacility.
f.F.9. I f a v o i d is encountered at any time, then it must be filled by using thepressure
groutedmemod,orequivalent.Dwner^operatormustobtamapprovalfromDEQprior
to selection ofmeproposedmemod.lfmud is presentmme void, then the mudmust
be completely removed to assure proper sealing ofthe void.
TF.10.Ifme head ofwaterbehmd me sidewalllmerexceeds 6.0 feetabove the elevation of
placed waste, menremedial measure shall be taken to alleviate the pressure buildup.
The TandfillOperator^sE^S Officer, ormeirdesignatedreplacement, shall monitor
me head buildup aftermajor storm events of^mches per hour or greater and inform
me Departmentwhen excessive heads occur and the results ofthe remedial actions.
Ifmereare^ormoreeventsmayeartomdicate me pipmg and drainage network!^
inadequate to maintainahead level of 6.0 feet or less as measured from the top of
placed waste, men me Departmentwouldre-evaluate me efficacy ofleavmgmelme
unsealed along me rock-face andmayreqmre mat eimermelmer be sealed as perthe
original design or otheraltemative measures be used to prevent future head build-up.
TheEngineer shall submit any alternative plan to the Department for approval.
Monitoring records and supporting measurements shall be recorded in the daily log
book.
1P11 maccordancewim^V^^
cover of at least six inches of compacted soil in addition to daily cover sball be
applied whenever anadditionallifiofrefuse is not to be applied within 30 days. The
Applicanthassubmittedavariancerequestto use synthetic orsoilintermediatecover
to control odor, disease, vectors, and litter. The Department may approve
experimental use of synthetic materials as mtermediate cover fbrasix-month period
asademonstration mat the material isagoodsubstimtefor soil intermediate cover.
Atmeendofmesix-monmperiod,areportmust be submitted to me Departmentthat
discusses the effectiveness ofthe material, under what conditions the Contingency
Planhad to be implemented, and whemerpermanentuse ofthe material is warranted.
The report must contain discussion on the effectiveness ofcontrolling animals and
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vectors, limilm^^
nuisances as stated in the reqnest.Adecision will he made then hy the Department
whether to approve the material for intermediate cover. If the material is
demonstrated to heagoodsnnstimteforsoilinterm
demonstration period, then the Director will allowthat use.

^

^

B
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EXHIBIT 4

Commonwealth of Virginia
VIRGINIA DEPARTMENT OF ENVIRONMENTAL QUALITY
SOUTHWEST REGIONAL OFFICE
355-A Deadmore Street, Abingdon, Virginia 24210
(276) 676-4800 FAX (804) 698-4178
www.deq.virginia.gov
Matthew J. Strickler
Secretary of Natural Resources

David K. Paylor
Director
(804) 698-4000
Jeffrey Hurst
Regional Director

March 5, 2021
Mr. Randall Eads
City Manager
City of Bristol, Virginia
300 Lee Street
Bristol, Virginia 24201
Location: City of Bristol, Virginia
Registration No.: 11184
Dear Mr. Eads:
Attached is a renewal Title V permit to operate your facility pursuant to 9VAC5 Chapter 80 Article 1
of the Virginia Regulations for the Control and Abatement of Air Pollution. The attached permit will
be in effect beginning March 13, 2021.
In the course of evaluating the application and arriving at a final decision to issue this permit, the
Department of Environmental Quality (DEQ) deemed the application complete on December 16, 2020,
and solicited written public comments by placing a newspaper advertisement in the Bristol Herald
Courier on January 27, 2021. The thirty-day required comment period, provided for in 9VAC5-80270 expired on February 26, 2021.
This permit contains legally enforceable conditions. Failure to comply may result in a Notice of
Violation and/or civil charges. Please read all permit conditions carefully.
This permit approval to operate shall not relieve the City of Bristol, Virginia of the responsibility to
comply with all other local, state, and federal permit regulations.
The Board's Regulations as contained in Title 9 of the Virginia Administrative Code 5-170-200
provide that you may request a formal hearing from this case decision by filing a petition with the
Board within 30 days after this case decision notice was mailed or delivered to you. Please consult the
relevant regulations for additional requirements for such requests.

Mr. Randall Eads
March 5, 2021
Page 2
As provided by Rule 2A:2 of the Supreme Court of Virginia, you have 30 days from the date you
actually received this permit or the date on which it was mailed to you, whichever occurred first,
within which to initiate an appeal of this decision by filing a Notice of Appeal with:
David K. Paylor, Director
Department of Environmental Quality
P. O. Box 1105
Richmond, VA 23218
If this permit was delivered to you by mail, three days are added to the thirty-day period in which to
file an appeal. Please refer to Part Two A of the Rules of the Supreme Court of Virginia for
information on the required content of the Notice of Appeal and for additional requirements governing
appeals from decisions of administrative agencies.
If you have any questions concerning this permit, please contact me at (276) 676-4835.
Sincerely,

Rob Feagins
Air Permit Manager
GRF/ABM/11184VA.FNL-21
Attachment:
cc:

Permit

Director, OAPP (electronic file submission)
Manager, Data Analysis (electronic file submission)
Permits and Technical Assessment Branch (3AP11), U.S. EPA, Region III (electronic file
submission)

Commonwealth of Virginia
VIRGINIA DEPARTMENT OF ENVIRONMENTAL QUALITY
SOUTHWEST REGIONAL OFFICE
355-A Deadmore Street, Abingdon, Virginia 24210
(276) 676-4800 FAX (804) 698-4178
www.deq.virginia.gov
Matthew J. Strickler
Secretary of Natural Resources

David K. Paylor
Director
(804) 698-4000
Jeffrey Hurst
Regional Director

Federal Operating Permit
Article 1
This permit is based upon the requirements of Title V of the Federal Clean Air Act and Chapter
80, Article 1, of the Commonwealth of Virginia Regulations for the Control and Abatement of
Air Pollution. Until such time as this permit is reopened and revised, modified, revoked,
terminated or expires, the permittee is authorized to operate in accordance with the terms and
conditions contained herein. This permit is issued under the authority of Title 10.1, Chapter 13,
§10.1-1322 of the Air Pollution Control Law of Virginia. This permit is issued consistent with
the Administrative Process Act, and 9VAC5-80-50 through 9VAC5-80-300, of the State Air
Pollution Control Board Regulations for the Control and Abatement of Air Pollution of the
Commonwealth of Virginia.
Authorization to operate a Stationary Source of Air Pollution as described in this permit is
hereby granted to:
Permittee Name:
Facility Name:
Facility Location:

City of Bristol, Virginia
City of Bristol Integrated Solid Waste Management Facility
2655 Valley Drive
Bristol, Virginia 24201

Registration Number: 11184
Permit Number:
SWRO11184
This permit includes the following programs:
Federally Enforceable Requirements - Clean Air Act
March 13, 2021
Effective Date
March 12, 2026
Expiration Date

City of Bristol Solid Waste Management Facility
Permit Number: SWRO11184
March 13, 2021
Page 2 of 31 Pages

_____________
Jeffrey Hurst
Regional Director
March 5, 2021
Signature Date
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Facility Information
Permittee
City of Bristol, Virginia
300 Lee Street
Bristol, Virginia 24201
Responsible Official
Mr. Randall Eads
City Manager
Facility
City of Bristol Integrated Solid Waste Management Facility
2655 Valley Drive
Bristol, Virginia 24201
Contact Person
Mr. Mark A. Campbell
E&S Compliance
(276) 645-3788
County-Plant Identification Number: 51-520-00160
Facility Description: NAICS 562212 - Collection and disposal of non-hazardous solid waste
The City of Bristol Integrated Solid Waste Management Facility consists of three landfill units
(cells) located on contiguous property and separated by landfill haul roads. All three landfill
units have accepted only municipal solid waste and non-hazardous special waste.
The first landfill unit designated by Solid Waste Permit Number 221, accepted waste from 1977
to 1986. This unit is closed.
The second landfill unit designated by Solid Waste Permit Number 498, accepted waste from
1986 to present. The waste acceptance rate of this unit is minimal. Wastes in Landfill No. 498
are being reclaimed through landfill mining. Excavated material is screened to separate the
waste from daily/intermediate cover and recyclable materials, such as ferrous and non-ferrous
metals. The waste is then disposed in the third landfill unit. Excavated soil is used elsewhere in
the facility and the recyclable materials are processed appropriately.
The third landfill unit designated by Solid Waste Permit Number 588 began accepting waste in
March of 1998 and is currently active.
A gas collection system has been constructed and is currently operating at each landfill unit (221,
498 and 588). Construction of the gas collection system for unit 588 is ongoing with the
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progression of waste filling. Collected gas from each landfill unit is combusted in a Parnel
Biogas open utility flare or used as fuel at the INGENCO Bristol Plant.
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Emission Units
Process Equipment to be operated consists of:
Emission
Unit ID
P01

P03

Stack
ID
S01

---

Emission Unit
Description

Size/Rated
Capacity*

Closed MSW
landfill unit,
Solid Waste
Permit No. 221

694,700 yd3

MSW landfill
unit, Solid Waste
Permit No. 498

1,199,224 yd3

MSW landfill
unit, Solid Waste
Permit No. 588
Landfill surface
and haul roads

7,700,000 yd3

---

Pollution Control Device
Description (PCD)

PCD ID

Pollutant
Controlled

Applicable
Permit Date

Parnel Biogas utility flare

PCD-01

NMOC and
VOC

Minor NSR
permit dated
9/30/15

Wet suppression

---

PM/PM10/
PM2.5

Minor NSR
permit dated
9/30/15

*The Size/Rated capacity and PCD efficiency is provided for informational purposes only, and is not an applicable requirement.
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Process Equipment Requirements - (P01, P03 & PCD-01)
Limitations
1.

Process Equipment Requirements - The Integrated Solid Waste Management Facility
consists of three (3) municipal solid waste (MSW) landfill units that make up P01, with the
following capacities:




Closed MSW Landfill Permit No. 221 – 694,700 cubic yards;
Active MSW Landfill Permit No. 498 – 1,199,224 cubic yards; and
Active MSW Landfill Permit No. 588 – 7,700,000 cubic yards.

The total design capacity of the MSW landfill, P01, is 9,593,924 cubic yards. A change in
the design capacity may require a new or amended permit.
(9VAC5-80-110, 9VAC5-40-5985, 9VAC5-50-410 Subpart WWW, 9VAC5-60-100
Subpart AAAA, 40 CFR 60.757(a), 40 CFR 63.1930 and Condition 1 of 9/30/15 Permit)
2.

Process Equipment Requirements - The permittee shall construct and operate a landfill gas
(LFG) collection and control system which:
a.

Is designed to handle the maximum expected gas flow rate from the entire area of the
landfill, P01, that warrants control over the intended use period of the gas control or
treatment system equipment;

b.

Collects gas from each area, cell or group of cells where initial solid waste has been in
place for a period of:
i.

Five years or more if active; or,

ii.

Two years or more if closed or at final grade;

Each well must be installed no later than 60 days after the date on which the initial
solid waste has been in place as specified in b.i or b.ii of this condition. Active gas
collection systems shall be constructed as specified in 40 CFR 60.40f(a) through (c).
c.

Collects gas at a sufficient extraction rate;

d.

Is operated with each wellhead under negative pressure except as provided in 40 CFR
60.34f(b);

e.

Is operated with each interior wellhead in the collection system having a landfill gas
temperature less than 55 °C and having either:
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i.

A nitrogen content less than 20% as determined by EPA Method 3C (reference
40 CFR 60 Appendix A) unless as alternative test method is established as
allowed by 40 CFR 60.38f(d)(2); or

ii.

An oxygen content less than 5% as determined by an oxygen meter using EPA
Method 3A or 3C (reference 40 CFR 60, Appendix A) except as specified in 40
CFR 60.37f(a)(2)(ii), unless an alternative test method is established as allowed
by 40 CFR 60.38f(d)(2).

A higher operating temperature, nitrogen, or oxygen value at a particular well may be
established. A higher operating value demonstration must be submitted to the DEQ
for approval and must include supporting data demonstrating that the elevated
parameter neither cause fires nor significantly inhibits anaerobic decomposition by
killing methanogens. The demonstration must satisfy both criteria in order to be
approved (i.e., neither causing fires nor killing methanogens is acceptable)
f.

Is designed to minimize off-site migration of subsurface gas;

g.

Routes all collected gas to a control system that complies with the requirements in
either i, ii or iii below:
i.

An open flare designed and operated in accordance with 40 CFR 60.18;

ii.

A control system designed and operated to reduce non-methane organic
compounds (NMOC) by 98 weight-percent, or, when an enclosed combustion
device is used for control, to either reduce NMOC by 98 weight-percent or
reduce the outlet NMOC concentration to less than 20 parts per million by
volume (ppmv), dry basis as hexane at 3 percent oxygen. The reduction
efficiency or parts per million volume shall be established by an initial
performance test to be completed no later than 180 days after the initial startup of
the approved control system using the test methods specified in 40 CFR
60.35f(d). The performance test is not required for boilers and process heaters
with design heat input capacities equal to or greater than 44 megawatts that burn
landfill gas for compliance with this subpart.
(1) If a boiler or process heater is used as the control device, the landfill gas
stream shall be introduced into the flame zone.
(2) The control device shall be operated within the parameter ranges established
during the initial or most recent performance test. The operating parameters
to be monitored are specified in Condition 10 of this permit.

iii.

A treatment system that processes the collected gas for subsequent sale or use
such as fuel combustion, production of vehicle fuel, production of high-Btu gas
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for pipeline injection, or use as a raw material in a chemical manufacturing
process. Venting of treated landfill gas to the ambient air is not allowed. If the
treated landfill gas cannot be routed for subsequent sale or beneficial use, then
the treated landfill gas must be controlled according to the requirements of
Condition 2.g.i or Condition 2.g.ii of this permit. All emissions from any
atmospheric vent from the gas treatment system shall be subject to the
requirements of Condition 2.g.i or Condition 2.g.ii of this permit; and
h.

Maintains the methane concentration at the surface of the landfill, P01, at less than
500 ppmv above the background level.

The landfill gas collection and control system shall meet the requirements of 40 CFR
60.34f(a) through (g). Once the permittee begins to comply with the provisions of 40 CFR
63.1958, the permittee shall continue to operate the collection and control system according
to those provisions in lieu of the provisions of this condition and the provisions of 40 CFR
60.34f.
(9VAC5-80-110, 9VAC5-40-5935 A & E, 9VAC5-40-5955, 9VAC5-40-5960 B.3,
9VAC5-50-410 Subpart WWW, 9VAC5-60-100 Subpart AAAA, 40 CFR
60.752(b)(2)(ii)(A) and (b)(2)(iii), 40 CFR 60.753, 40 CFR 63.1930 and Condition 2 of
9/30/15 Permit)
3.

Process Equipment Requirements - The gas control system shall be in operation at all times
when the collected gas is routed to the system. In the event the collection or control system
is inoperable, the gas mover system shall be shut down and all valves in the collection and
control system contributing to venting of the gas to the atmosphere shall be closed within 1
hour.
(9VAC5-80-110, 9VAC5-40- 5955, 9VAC5-40-5960 B.3, 9VAC5-40-5980 B.2, 9VAC550-410 Subpart WWW, 9VAC5-60-100 Subpart AAAA, 40 CFR 60.753(e) and (f), 40 CFR
63.1930 and Condition 3 of 9/30/15 Permit)

4.

Process Equipment Requirements - The open flare, PCD-01, shall meet the criteria in 40
CFR 60.18.
(9VAC5-80-110, 9VAC5-40-5935 A, 9VAC5-50-410 Subparts A and WWW, 9VAC5-60100 Subpart AAAA, 40 CFR 60.752(b)(2)(iii)(A), 40 CFR 63.1930 and Condition 4 of
9/30/15 Permit)

5.

Process Equipment Requirements - Fugitive dust controls shall include the following, or
equivalent, as approved by DEQ:
a.

Dust from grading, unit (cell) construction, waste compaction, application of daily
cover, storage piles, material handling, load-outs and traffic areas shall be controlled
by wet suppression or equivalent control measures (as approved by DEQ).
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b.

All material being stockpiled shall be kept adequately moist to control dust during
storage and handling, or covered at all times to minimize emissions.

c.

Dust from haul roads shall be controlled by wet suppression and prompt removal of
dried sediment resulting from soil erosion and dirt spilled or tracked onto paved
surfaces within the landfill.

d.

Reasonable precautions shall be taken to prevent deposition of dirt on public roads and
subsequent dust emissions. Dirt, product, or raw material spilled or tracked onto
paved surfaces shall be promptly removed to prevent particulate matter from
becoming airborne.
(9VAC5-80-110, 9VAC5-40-5940 and Condition 5 of 9/30/15 Permit)
6.

Process Equipment Requirements - The open flare, PCD-01, shall be operated with no
visible emissions, as determined by EPA Method 22 (reference 40 CFR 60, Appendix A),
except for periods not to exceed a total of five minutes during two consecutive hours. This
condition applies at all times except during startup, shutdown and malfunction.
(9VAC5-80-110, 9VAC5-40-5935 A, 9VAC5-50-410 Subparts A and WWW, 9VAC5-60100 Subpart AAAA, 40 CFR 63.1930, 40 CFR 60.752(b)(2)(iii)(A) and Condition 10 of
9/30/15 Permit)

7.

Process Equipment Requirements - Except where this permit is more restrictive than the
applicable requirement, the MSW landfill, P01, shall be constructed and operated in
compliance with the requirements of 40 CFR Part 60 Subpart WWW, 9VAC5-40 Article
43.1 and 40 CFR Part 63 Subpart AAAA.
(9VAC5-80-110, 9VAC5-40-5980 B.2, 9VAC5-50-410, 40 CFR 60 Subpart WWW, 40
CFR 63 Subpart AAAA and Condition 12 of 9/30/15 Permit)

8.

Process Equipment Requirements - The permittee shall take the following measures in
order to minimize the duration and frequency of excess emissions, with respect to air
pollution control equipment and process equipment which affect such emissions:
a.

Develop a maintenance schedule and maintain records of all scheduled and nonscheduled maintenance.

b.

Maintain an inventory of spare parts.

c.

Have available written operating procedures for equipment. These procedures shall be
based on the manufacturer’s recommendations, at a minimum.

d.

Train operators in the proper operation of all such equipment and familiarize the
operators with the written operating procedures, prior to their first operation of such
equipment. The permittee shall maintain records of the training provided including
the name of trainees, the date of training and the nature of the training.

City of Bristol Integrated Solid Waste Management Facility
Permit Number: SWRO11184
March 13, 2021
Page 11 of 31 Pages

e.

Develop and implement a written startup, shutdown and malfunction plan that
describes, in detail, procedures for operating and maintaining the source during
periods of startup, shutdown and malfunction, and a program of corrective action for
malfunctioning process and air pollution control and monitoring equipment used to
comply with the relevant standard.

f.

During periods of startup, shutdown and malfunction, the permittee shall operate and
maintain the affected source (including associated air pollution control and monitoring
equipment) in accordance with the procedures specified in the startup, shutdown and
malfunction plan.

g.

When the permittee begins to comply with the provisions of 40 CFR 63.1930(b), the
requirements of paragraphs e. and f. of this condition no longer apply and efforts to
repair the collection or control system must be initiated and completed in a manner
such that downtime is kept to a minimum, and the collection and control system must
be returned to operation.
(9VAC5-80-110, 9VAC5-40-5960 B.1, 40 CFR 40.1930, 40 CFR 63.1955(a) and Condition
19 of 9/30/15 Permit)
Monitoring
9.

Process Equipment Requirements - The operation of the gas collection system shall be
monitored as follows:
a.

The following items shall be monitored each month:
i.

Gauge pressure in the collection header at each individual well.

ii.

LFG temperature in each well.

iii.

Nitrogen concentration or oxygen concentration in each well.

iv.

Cover integrity of the landfill.

Monitoring shall be conducted in accordance with the procedures specified in 40 CFR
60.37f. Once the permittee begins to comply with the provisions of 40 CFR 63.1961,
monitoring shall be conducted in accordance with those procedures in lieu of the
procedures specified in 40 CFR 60.37f.
b.

The methane concentration at the landfill surface shall be monitored in accordance
with 40 CFR 37f(f). All components of the leachate collection system that penetrate
the surface of the landfill shall be included in the surface monitoring program. Once
the permittee begins to comply with the provisions of 40 CFR 63.1961, monitoring
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shall be conducted in accordance with those procedures in lieu of the procedures
specified in 40 CFR 60.37f.
(9VAC5-80-110, 9VAC5-40-5960 B, 9VAC5-40-5965 B.2, 4 and 5, 9VAC5-50-410
Subpart WWW, 9VAC5-60-100 Subpart AAAA, 40 CFR 60.755, 40 CFR 60.756(a) and
(f), 40 CFR 63.1930 and Condition 6 of 9/30/15 Permit)
10. Process Equipment Requirements - The operation of the gas control system shall be
monitored as follows:
a.

Calibrate, maintain and operate according to manufacturer’s specifications a device
that records gas flow rate to and bypass of each control device (if applicable) and
landfill gas treatment system. Gas flow to each control device and treatment system
shall be recorded at least every 15 minutes and each bypass line valve shall be secured
in the closed position with a car-seal or a lock-and-key type configuration. A visual
inspection of each seal or closure mechanism shall be performed at least once every
month to ensure that the valve is maintained in the closed position and that the gas
flow is not diverted through the bypass line.

b.

When using an enclosed combustor as a control device: calibrate, maintain and operate
according to manufacturer’s specifications a temperature monitoring device equipped
with a continuous recorder and having a minimum accuracy of ±1 percent of the
temperature being measured expressed in degrees Celsius or ±0.5 degrees Celsius,
whichever is greater.

c.

When using an open flare as a control device: calibrate, maintain and operate
according to the manufacturer’s specifications a heat sensing device, such as an
ultraviolet beam sensor or thermocouple, at the pilot light or the flame itself to indicate
the continuous presence of a flame.

d.

When using a landfill gas treatment system: maintain and operate all monitoring
systems associated with the treatment system in accordance with the site-specific
treatment system monitoring plan specified in 40 CFR 60.39f(b)(5)(ii).

Monitoring shall be conducted in accordance with the procedures specified in 40 CFR
60.37f(a). Once the permittee begins to comply with the provisions of 40 CFR 63.1961,
monitoring shall be conducted in accordance with those procedures in lieu of the
procedures specified in 40 CFR 60.37f.
(9VAC5-80-110, 40 CFR 63.1930, 9VAC5-40-5965, 9VAC5-50-410 Subpart WWW,
9VAC5-60-100 Subpart AAAA, 40 CFR 60.756(b) and (c) and Condition 7 of 9/30/15
Permit)
11. Process Equipment Requirements - The monitoring requirements of Conditions 9 and 10 of
this permit apply at all times the affected source is operating, except for periods of
monitoring system malfunctions, repairs associated with monitoring system malfunctions,
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and required monitoring system quality assurance or quality control activities. A
monitoring system malfunction is any sudden, infrequent, not reasonably preventable
failure of the monitoring system to provide valid data. Monitoring system failures that are
caused in part by poor maintenance or careless operation are not malfunctions. The
permittee must complete monitoring system repairs in response to monitoring system
malfunctions and to return the monitoring system to operation as expeditiously as
practicable.
(9VAC5-80-110 and 9VAC5-40-5980 B.2)
12. Process Equipment Requirements - If monitoring demonstrates that the requirements of
Condition 2 of this permit are not being met, corrective actions shall be taken as specified
in 40 CFR 60.36f(a)(3) and (a)(5) or (c). Once the permittee begins to comply with the
provisions of 40 CFR 63.1960, corrective actions shall be taken in accordance with those
procedures in lieu of the procedures specified in 40 CFR 60.36f.
(9VAC5-80-110, 9VAC5-40-5960 B.3, 9VAC5-50-410 Subpart WWW, 9VAC5-60-100
Subpart AAAA, 40 CFR 63.1930(b), 40 CFR 60.753(g) and Condition 8 of 9/30/15 Permit)
13. Process Equipment Requirements - After the installation and startup of a gas collection and
control system in compliance with 9VAC5-40 Article 43.1, the permittee shall calculate the
NMOC emission rate for purposes of determining when the system can be capped, removed
or decommissioned as provided in 40 CFR 60.33f(f), using the following equation:
MNMOC = 1.89 × 10-3(QLFG)(CNMOC), where,
MNMOC = mass emission rate of NMOC, megagrams per year,
QLFG = flow rate of landfill gas, cubic meters per minute, and
CNMOC = NMOC concentration, parts per million by volume as hexane.
a.

The flow rate of landfill gas, QLFG, shall be determined by measuring the total
landfill gas flow rate at the common header pipe that leads to the control system using
a gas flow measuring device calibrated according to the provisions of section 10 of 40
CFR Part 60, Appendix A, Method 2E.

b.

The average NMOC concentration, CNMOC, shall be determined by collecting and
analyzing landfill gas sampled from the common header pipe before the gas moving or
condensate removal equipment using the procedures in Method 25 or Method 25C of
40 CFR Part 60, Appendix A. The sample location on the common header pipe shall
be before any condensate removal or other gas refining units. The permittee shall
divide the NMOC concentration from Method 25 or Method 25C by six to convert
from CNMOC as carbon to CNMOC as hexane.

c.

The permittee may use another method to determine landfill gas flow rate and NMOC
concentration if the method has been approved by the DEQ.
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i.

Within 60 days after the date of calculating the NMOC emission rate for
purposes of determining when the system can be capped or removed, the owner
or operator must submit the results according to 40 CFR 60.38f(j)(2).
(9VAC5-80-110, 9VAC5-50-410 Subpart WWW, 40 CFR 60.754(b), 9VAC5-40-5965 B.5,
9VAC5-60-100 Subpart AAAA, 40 CFR 63.1930 and Condition 11 of 9/30/15 Permit)
14. Process Equipment Requirements - The permittee shall perform a visible emissions
observation on the open flare once each calendar month when the unit is operating. Each
visible emissions observation shall be performed for a sufficient period of time to identify
the presence of visible emissions. If visible emissions (condensed water vapor/steam is not
a visible emission) are observed during any of the visible emissions observations, the
permittee shall take appropriate action to correct the cause of opacity. If such action fails to
eliminate visible emissions, the permittee shall conduct a visible emissions observation in
accordance with 40 CFR Part 60, Appendix A, Method 22 for a minimum of 6 minutes. If
visible emissions are observed within the 6-minute observation period, the Method 22
observation shall continue for two hours to determine compliance with the opacity limit as
specified in Condition 6 of this permit. The permittee shall record the details of each
visible emissions observation, which shall include, at a minimum, the date and time of the
observation, whether there were visible emissions, and any corrective action. The permittee
shall record the details of each Method 22 observation, which shall include, at a minimum,
data required by 40 CFR Part 60, Appendix A, Method 22.
(9VAC5-80-110)
Recordkeeping
15. Process Equipment Requirements - The permittee shall maintain records of all emission
data and operating parameters as necessary to demonstrate compliance with this permit.
The content and format of such records shall be arranged with the Director, Southwest
Regional Office. These records shall be maintained for each landfill unit and shall include,
but are not limited to:
a.

The design capacity report which made applicable 9VAC5-40-5935 C, the current
amount of solid waste in place, and the year-by-year waste acceptance rate. Off-site
records may be maintained if they are retrievable within 4 hours. Either paper copy or
electronic formats are acceptable.

b.

Vendor specifications of each LFG control device.

c.

Description, location, amount and placement date of all non-degradable refuse,
including asbestos and demolition refuse placed in landfill areas which are excluded
from landfill gas estimation and landfill gas collection and control.

d.

Installation date and location of all installed collectors as specified under 40 CFR
60.36f(b).
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e.

Plot map showing each existing and planned collector in the gas collection system
with each collector uniquely identified.

f.

The maximum expected LFG generation flow rate as calculated in 40 CFR
60.36f(a)(1). Another method may be used to determine the maximum gas generation
flow rate, if approved by DEQ.

g.

The density of wells, horizontal collectors, surface collectors, or other gas extraction
devices determined using the procedures specified in 40 CFR 60.40f(a)(1).

h.

Parameters monitored in Conditions 9 and 10 of this permit and records of operation
during which the parameter boundaries established during the most recent
performance test are exceeded.

i.

For an enclosed combustion device other than a boiler or process heater with a design
heat input capacity equal to or greater than 44 megawatts: the average temperature
measured at least every 15 minutes and averaged over the same time period of the
performance test and the percent reduction of NMOC determined as specified in 40
CFR 60.33f(c)(2) achieved by the control device.

j.

For a boiler or process heater of any size: a description of the location at which the
collected gas vent stream is introduced into the boiler or process heater over the same
time period of the performance testing.

k.

For the open flare: the flare type, all visible emission readings, heat content
determination, flow rate or bypass flow rate measurements, and exit velocity
determinations made during the performance tests as specified in 40 CFR 60.18,
continuous records of the flare pilot flame or flare flame monitoring and records of all
periods of operation during which the pilot flame of the flare flame is absent.

l.

For a landfill gas treatment system: records of landfill gas flow to, and bypass of, the
treatment system and the site-specific treatment monitoring plan records as specified
in 40 CFR 60.39f(b)(5)(ii).

m.

Continuous records of the indication of LFG flow to each control device and the
indication of bypass flow or records of monthly inspections of car-seals or lock-andkey configurations used to seal bypass lines, specified under Condition 10.a of this
permit.

n.

Periods when the collection system or control device is not operating.

o.

All collection and control system exceedances of the operational standards specified in
40 CFR 40 CFR 60.34f, the reading in the subsequent month whether or not the
second reading is an exceedance, and the location of each exceedance.
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p.

Except as provided in 40 CFR 60.38f(d)(2), the items specified in 40 CFR 60.39f(e)(1)
through (5). Once the permittee begins to comply with the provisions in 40 CFR
63.1958, 40 CFR 63.1960, and 40 CFR 63.1961, the permittee must keep the records
in 40 CFR 60.39f(e)(6) and must keep records according to 40 CFR 63.1983(e)(1)
through (5) in lieu of the items specified in 40 CFR 60.39f(e)(1) through (5).

q.

Once the permittee begins to comply with the operational standard for temperature in
40 CFR 63.1958(c)(1), the items specified in 40 CFR 63.1983(h)(1) and (2).

r.

Age of the landfill.

s.

Scheduled and unscheduled maintenance, operating procedures and operator training
as required by Condition 8 of this permit.

t.

The occurrence and duration of each startup, shutdown or malfunction of operation
(i.e., process equipment).

u.

The occurrence and duration of each malfunction of the required air pollution control
and monitoring equipment.

v.

Actions taken during periods of startup, shutdown and malfunction (including
corrective actions to restore malfunctioning process and air pollution control and
monitoring equipment to its normal or usual manner of operation) when such actions
are different from the procedures specified in the startup, shutdown and malfunction
plan.

w.

All information necessary to demonstrate conformance with the startup, shutdown and
malfunction plan when all actions taken during periods of startup, shutdown and
malfunction (including corrective actions to restore malfunctioning process and air
pollution control and monitoring equipment to its normal or usual manner of
operation) are consistent with the procedures specified in the startup, shutdown and
malfunction plan.

x.

When the permittee begins to comply with the operational standard in 40 CFR
63.1958(e)(1), the date, time, and duration of each startup and/or shutdown period,
recording the periods when the affected source was subject to the standard applicable
to startup and shutdown.

y.

When the permittee begins to comply with the operational standard in 40 CFR
63.1958(e)(1), in the event that an affected unit fails to meet an applicable standard,
record the following information:
i.

For each failure record the date, time and duration of each failure and the cause
of such events (including unknown cause, if applicable).
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z.

ii.

For each failure to meet an applicable standard; record and retain a list of the
affected sources or equipment.

iii.

Record actions taken to minimize emissions in accordance with the general duty
of 40 CFR 63.1955(c) and any corrective actions taken to return the affected unit
to its normal or usual manner of operation.

When the permittee begins to comply with the operational standard in 40 CFR
63.1958(e)(1), the recordkeeping requirements of paragraphs t, u, v and w of this
condition no longer apply.

aa. Quality control records in accordance with 40 CFR 63.1983(c)(8).
These records shall be available on site for inspection by the DEQ and shall be current for
the most recent five (5) years unless otherwise required. Any records required to be
maintained by this permit or applicable subpart that are submitted electronically via the
EPA's Compliance and Emissions Data Reporting Interface (CEDRI) may be maintained in
electronic format. This ability to maintain electronic copies does not affect the requirement
for the permittee to make records, data, and reports available upon request to the DEQ or
the EPA as part of an on-site compliance evaluation.
(9VAC5-80-110, 9VAC5-40-5970 B, 9VAC5-50-410 Subpart WWW, 9VAC5-60-100
Subpart AAAA, 40 CFR 63.1930, 40 CFR 60.758 and Conditions 13 and 19 of 9/30/15
Permit)
Testing
16. Process Equipment Requirements - The permitted facility shall be constructed so as to
allow for emissions testing upon reasonable notice at any time using appropriate methods.
Sampling ports shall be provided when requested at the appropriate locations and safe
sampling platforms and access shall be provided.
(9VAC5-80-110, 9VAC5-40-5965 B.1 and B.3 and Condition 9 of 9/30/15 Permit)
17. Process Equipment Requirements - If testing is conducted in addition to the monitoring
specified in this permit, the permittee shall use the appropriate method(s) in accordance
with procedures approved by the DEQ.
(9VAC5-80-110 and 9VAC5-40-5965 B.1 and B.3)
Reporting
18. Process Equipment Requirements - The permittee shall submit a semi-annual report to the
Director, Southwest Regional Office. The report shall contain the following, at minimum:
a.

Value and length of time for exceedance of applicable parameters monitored under 40
CFR 60.37f(a)(1), (b), (c), (d), and (g);
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b.

Description and duration of all periods when the gas stream was diverted from each
control device or treatment system through a bypass line or the indication of bypass
flow as specified under 40 CFR 60.37f;

c.

Description and duration of all periods when each control device or treatment system
was not operating and length of time each control device or treatment system was not
operating;

d.

All periods when the collection system was not operating;

e.

The location of each exceedance of the 500 parts per million surface methane
concentration, and the concentration recorded at each location for which an
exceedance was recorded in the previous month, as provided in 40 CFR 60.34f(d).
For location, the latitude and longitude coordinates must be determined using an
instrument with an accuracy of at least 4 meters. The coordinates must be in decimal
degrees with at least five decimal places;

f.

The date of installation and the location of each well or collection system expansion
added as specified in 40 CFR 60.36f(a)(3), (a)(5), (b), and (c)(4); and

g.

For any corrective action analysis for which corrective actions are required as
specified in 40 CFR 60.36f(a)(3) or (5) and that take more than 60 days to correct the
exceedance, the root cause analysis conducted, including a description of the
recommended corrective action(s), the date for corrective action(s) already completed
following the positive pressure or elevated temperature reading, and, for action(s) not
already completed, a schedule for implementation, including proposed commencement
and completion dates.

Each report shall cover the previous six months period and shall be submitted no later than
March 1, and September 1, of each calendar year. Unless otherwise specified by the
reporting procedures in 40 CFR 60.38f(j), one copy of each report shall be submitted to the
U.S. Environmental Protection Agency at the following address:
Associate Director
Office of Air Enforcement and Compliance Assistance, 3AP20
U.S. Environmental Protection Agency
Region III
1650 Arch Street
Philadelphia, PA 19103-2029
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In addition to the reporting requirements of this condition, the permittee shall follow the
semi-annual reporting requirements in 40 CFR 63.1981(h) when complying with the
operational provisions of 40 CFR 63.1958, 63.1960, and 63.1961.
(9VAC5-80-110, 9VAC5-50-50 H, 9VAC5-40-5970 B.1 and B.3, 9VAC5-50-410 Subpart
WWW, 9VAC5-60-100 Subpart AAAA, 40 CFR 63.1930, 40 CFR 60.757(f) and Condition
14 of 9/30/15 Permit)
19. Process Equipment Requirements - The permittee shall submit to the Director, Southwest
Regional Office the information specified in 40 CFR 60.38f(k)(1) and (2). If complying
with the operational provisions of 40 CFR 63.1958, 40 CFR 63.1960, and 40 CFR 63.1961,
the permittee must follow the corrective action and the corresponding timeline reporting
requirements in 40 CFR 63.1981(j) in lieu of 40 CFR 60.38f (k)(1) and (2).
(9VAC5-80-110, 9VAC5-40-5970 B and 40 CFR 63.1930(b))
20. Process Equipment Requirements - The permittee shall submit to the Director, Southwest
Regional Office the 24-hour high temperature report according to 40 CFR 63.1981(k),
when complying with the provisions of 40 CFR 63.1958, 40 CFR 63.1960, and 40 CFR
63.1961.
(9VAC5-80-110, 9VAC5-40-5970 B and 40 CFR 63.1930(b))
21. Process Equipment Requirements - Except as otherwise specified in Table 1 of 40 CFR Part
63 Subpart AAAA, any time an action taken by the permittee during a startup, shutdown, or
malfunction (including actions to correct a malfunction) is not consistent with the
procedures of the startup, shutdown and malfunction plan, and the source exceeds any
applicable emission limitation in the relevant emission standard, the permittee shall report
the actions taken for the event to the Director, Southwest Regional Office by telephone or
facsimile transmission within 2 working days after commencing such actions. The
permittee shall report to the Director, Southwest Regional Office by letter, delivered or
postmarked within 7 working days after the end of the event, explaining the circumstances
of the event, the reasons for not following the startup, shutdown and malfunction plan, and
describing all excess emissions and/or parameter monitoring exceedances which are
believed to have occurred. The letter shall contain the name, title and signature of the
responsible official certifying its accuracy. One copy of each report shall be submitted to
the U.S. Environmental Protection Agency in accordance with the procedures specified in
40 CFR 63.1981(l).
(9VAC5-80-110, 9VAC5-60-100 Subpart AAAA, 40 CFR 63.1955(a) and 40 CFR
63.10(d)(5)(ii))
22. Process Equipment Requirements - Except as otherwise specified in Table 1 of 40 CFR Part
63 Subpart AAAA, the permittee shall submit to the Director, Southwest Regional Office a
semi-annual startup, shutdown and malfunction report containing the following:
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a.

Actions taken during a startup, shutdown, or malfunction of an affected source
(including actions taken to correct a malfunction) that are consistent with the
procedures specified in the startup, shutdown and malfunction plan;

b.

Actions taken during a startup, shutdown, or malfunction (including actions taken to
correct a malfunction) of an affected source that are not consistent with the procedures
specified in the startup, shutdown and malfunction plan, but the source does not
exceed any applicable emission limitation in the relevant emission standard;

c.

The number, duration and a brief description of each type of malfunction which
occurred during the reporting period and which caused or may have caused any
applicable emission limitation to be exceeded;

d.

The name, title and signature of the responsible official who is certifying the accuracy
of the report.

Reports are only required if a startup, shutdown, or malfunction occurred during the
reporting period. The startup, shutdown and malfunction report shall be submitted no later
than March 1 and September 1 of each calendar year. The time periods to be addressed are
January 1 to June 30, and July 1 to December 31. One copy of each report shall be
submitted to the U.S. Environmental Protection Agency in accordance with the procedures
specified in 40 CFR 63.1981(l).
(9VAC5-80-110, 9VAC5-60-100 Subpart AAAA, 40 CFR 63.1955(a) and 40 CFR
63.10(d)(5)(i))
23. Process Equipment Requirements - The permittee shall submit a revised design plan to the
Director, Southwest Regional Office for approval as follows:
a.

At least 90 days before expanding operations to an area not covered by the previously
approved design plan.

b.

Prior to installing or expanding the gas collection system in a way that is not
consistent with the previously approved design plan.
(9VAC5-80-110 and 9VAC5-40-5970 B.3)
24. Process Equipment Requirements - Within 30 days of the date the MSW landfill stopped
accepting waste, the permittee shall submit a closure report to the Director, Southwest
Regional Office. Additional information may be requested as necessary to verify that
permanent closure has taken place in accordance with the requirements of 40 CFR 258.60.
If a closure report has been submitted, no additional wastes may be placed into the landfill
without filing a notification of modification as described under 40 CFR 60.7(a)(4). Unless
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otherwise specified in 40 CFR 60.38f(j), one copy of each report shall be submitted to the
U.S. Environmental Protection Agency at the address indicated in Condition 18 of this
permit.
(9VAC5-80-110, 9VAC5-40-5970 B.1 and B.3, 9VAC5-50-410 Subpart WWW, 40 CFR
60.757(d), 9VAC5-60-100 Subpart AAAA, 40 CFR 63.1930 and Condition 15 of 9/30/15
Permit)
25. Process Equipment Requirements - At least 30 days prior to the removal or cessation of
operation of the control equipment, the permittee shall submit an equipment removal report
to the Director, Southwest Regional Office. The report shall be submitted as specified in 40
CFR 60.38f(g), and shall demonstrate to the satisfaction of the DEQ that the remaining
affected facility will be in compliance with 9 VAC 5-50-260, Standard for stationary
sources. Unless otherwise specified in 40 CFR 60.38f(j), one copy of each report shall be
submitted to the U.S. Environmental Protection Agency at the address indicated in
Condition 18 of this permit.
(9VAC5-80-110, 9VAC5-40-5970 B.1 and B.3, 9VAC5-50-410 Subpart WWW, 40 CFR
60.757(e), 9VAC5-60-100 Subpart AAAA, 40 CFR 63.1930 and Condition 16 of 9/30/15
Permit)

Insignificant Emission Units
26. Insignificant Emission Units - The following emission units at the facility are identified in
the application as insignificant emission units under 9VAC5-80-720:
Emission
Unit No.
P04

P05
---

Emission
Unit
Description
Leachate
collection
and storage
Tire
shredding
Small
storage
tanks

Citation
9VAC5-80720 B.
9VAC5-80720 B.
9 VAC 580-720 B.

Pollutant(s)
Emitted
(9VAC5-80-720B)
NMOC and VOC

N/A

PM

N/A

NMOC and VOC

N/A

Rated Capacity
(9VAC5-80-720C)

These emission units are presumed to be in compliance with all requirements of the federal
Clean Air Act as may apply. Based on this presumption, no monitoring, recordkeeping, or
reporting shall be required for these emission units in accordance with 9VAC5-80-110.
(9VAC5-80-110)
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Permit Shield & Inapplicable Requirements
27. Permit Shield & Inapplicable Requirements - Compliance with the provisions of this permit
shall be deemed compliance with all applicable requirements in effect as of the permit
issuance date as identified in this permit. This permit shield covers only those applicable
requirements covered by terms and conditions in this permit and the following requirements
which have been specifically identified as being not applicable to this permitted facility:
Citation
None identified

Description of
Applicability

Title of Citation
N/A

N/A

Nothing in this permit shield shall alter the provisions of §303 of the federal Clean Air Act,
including the authority of the administrator under that section, the liability of the owner for
any violation of applicable requirements prior to or at the time of permit issuance, or the
ability to obtain information by (i) the administrator pursuant to §114 of the federal Clean
Air Act, (ii) the Board pursuant to §10.1-1314 or §10.1-1315 of the Virginia Air Pollution
Control Law or (iii) the Department pursuant to §10.1-1307.3 of the Virginia Air Pollution
Control Law.
(9VAC5-80-110 and 9VAC5-80-140)

General Conditions
28. General Conditions - Federal Enforceability - All terms and conditions in this permit are
enforceable by the administrator and citizens under the federal Clean Air Act, except those
that have been designated as only state-enforceable.
(9VAC5-80-110)
29. General Conditions - Permit Expiration
a.

This permit has a fixed term of five years. The expiration date shall be the date five
years from the date of issuance. Unless the owner submits a timely and complete
application for renewal to the Department consistent with the requirements of 9VAC580-80, the right of the facility to operate shall be terminated upon permit expiration.

b.

The owner shall submit an application for renewal at least six months but no earlier
than eighteen months prior to the date of permit expiration.

c.

If an applicant submits a timely and complete application for an initial permit or
renewal under 9VAC5-80-80 F, the failure of the source to have a permit or the
operation of the source without a permit shall not be a violation of Article 1, Part II of
9VAC5 Chapter 80, until the Board takes final action on the application under
9VAC5-80-150.
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d.

No source shall operate after the time that it is required to submit a timely and
complete application under subsections C and D of 9VAC5-80-80 for a renewal
permit, except in compliance with a permit issued under Article 1, Part II of 9VAC5
Chapter 80.

e.

If an applicant submits a timely and complete application under section 9VAC5-80-80
for a permit renewal but the Board fails to issue or deny the renewal permit before the
end of the term of the previous permit, (i) the previous permit shall not expire until the
renewal permit has been issued or denied and (ii) all the terms and conditions of the
previous permit, including any permit shield granted pursuant to 9VAC5-80-140, shall
remain in effect from the date the application is determined to be complete until the
renewal permit is issued or denied.

f.

The protection under subsections F 1 and F 5 (ii) of section 9VAC5-80-80 F shall
cease to apply if, subsequent to the completeness determination made pursuant section
9VAC5-80-80 D, the applicant fails to submit by the deadline specified in writing by
the Board any additional information identified as being needed to process the
application.
(9VAC5-80-80, 9VAC5-80-110 and 9VAC5-80-170)
30. General Conditions - Recordkeeping and Reporting - All records of monitoring information
maintained to demonstrate compliance with the terms and conditions of this permit shall
contain, where applicable, the following:
a.

The date, place as defined in the permit, and time of sampling or measurements;

b.

The date(s) analyses were performed;

c.

The company or entity that performed the analyses;

d.

The analytical techniques or methods used;

e.

The results of such analyses; and

f.
The operating conditions existing at the time of sampling or measurement.
(9VAC5-80-110)
31. General Conditions -Recordkeeping and Reporting - Records of all monitoring data and
support information shall be retained for at least five years from the date of the monitoring
sample, measurement, report, or application. Support information includes all calibration
and maintenance records and all original strip-chart recordings for continuous monitoring
instrumentation, and copies of all reports required by the permit.
(9VAC5-80-110)

City of Bristol Integrated Solid Waste Management Facility
Permit Number: SWRO11184
March 13, 2021
Page 24 of 31 Pages

32. General Conditions -Recordkeeping and Reporting - The permittee shall submit the results
of monitoring contained in any applicable requirement to DEQ no later than March 1 and
September 1 of each calendar year. This report must be signed by a responsible official,
consistent with 9VAC5-80-80 G, and shall include:
a.

The time period included in the report. The time periods to be addressed are January 1
to June 30 and July 1 to December 31; and

b.

All deviations from permit requirements. For purpose of this permit, deviations
include, but are not limited to:
i.

Exceedances of emissions limitations or operational restrictions;

ii.

Excursions from control device operating parameter requirements, as
documented by continuous emission monitoring or periodic monitoring, or
Compliance Assurance Monitoring (CAM) which indicates an exceedance of
emission limitations or operational restrictions; or,

iii.

Failure to meet monitoring, recordkeeping, or reporting requirements contained
in this permit.

c.

If there were no deviations from permit conditions during the time period, the
permittee shall include a statement in the report that "no deviations from permit
requirements occurred during this semiannual reporting period."
(9VAC5-80-110)
33. General Conditions - Annual Compliance Certification - Exclusive of any reporting
required to assure compliance with the terms and conditions of this permit or as part of a
schedule of compliance contained in this permit, the permittee shall submit to EPA and
DEQ no later than March 1 each calendar year a certification of compliance with all terms
and conditions of this permit including emission limitation standards or work practices for
the period ending December 31. The compliance certification shall comply with such
additional requirements that may be specified pursuant to §114(a)(3) and §504(b) of the
federal Clean Air Act. The permittee shall maintain a copy of the certification for five (5)
years after submittal of the certification. This certification shall be signed by a responsible
official, consistent with 9VAC5-80-80 G, and shall include:
a.

The time period included in the certification. The time period to be addressed is
January 1 to December 31;

b.

The identification of each term or condition of the permit that is the basis of the
certification;

c.

The compliance status;
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d.

Whether compliance was continuous or intermittent, and if not continuous,
documentation of each incident of non-compliance;

e.

Consistent with subsection 9VAC5-80-110, the method or methods used for
determining the compliance status of the source at the time of certification and over
the reporting period;

f.

Such other facts as the permit may require to determine the compliance status of the
source; and

g.

One copy of the annual compliance certification shall be submitted to EPA in
electronic format only. The certification document should be sent to the following
electronic mailing address:
R3_APD_Permits@epa.gov

(9VAC5-80-110)
34. General Conditions - Permit Deviation Reporting - The permittee shall notify the Director,
Southwest Regional Office within four daytime business hours after discovery of any
deviations from permit requirements which may cause excess emissions for more than one
hour, including those attributable to upset conditions as may be defined in this permit. In
addition, within 14 days of the discovery, the permittee shall provide a written statement
explaining the problem, any corrective actions or preventative measures taken, and the
estimated duration of the permit deviation. Owners subject to the requirements of 9VAC540-50 C and 9VAC5-50-50 C are not required to provide the written statement prescribed in
this paragraph for facilities subject to the monitoring requirements of 9VAC5-40-40 and
9VAC5-50-40. The occurrence should also be reported in the next semiannual compliance
monitoring report pursuant to Condition 32 of this permit.
(9VAC5-80-110 F. 2)
35. General Conditions - Failure/Malfunction Reporting - In the event that any affected facility
or related air pollution control equipment fails or malfunctions in such a manner that may
cause excess emissions for more than one hour, the owner shall no later than four daytime
business hours after the malfunction is discovered, notify the Director, Southwest Regional
Office such failure or malfunction and within 14 days provide a written statement giving all
pertinent facts, including the estimated duration of the breakdown. Owners subject to the
requirements of 9VAC5-40-50 C and 9VAC5-50-50 C are not required to provide the
written statement prescribed in this paragraph for facilities subject to the monitoring
requirements of 9VAC5-40-40 and 9VAC5-50-40. When the condition causing the failure
or malfunction has been corrected and the equipment is again in operation, the owner shall
notify the Director, Southwest Regional Office.
(9VAC5-80-110 and 9VAC5-20-180)
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36. General Conditions - Failure/Malfunction Reporting - The emission units that have
continuous monitors subject to 9VAC5-40-50 C and 9VAC5-50-50 C are not subject to the
14 day written notification.
(9VAC5-20-180, 9VAC5-40-50 and 9VAC5-50-50)
37. General Conditions - Failure/Malfunction Reporting - Each owner required to install a
continuous monitoring system (CMS) or monitoring device subject to 9VAC5-40-41 or
9VAC5-50-410 shall submit a written report of excess emissions (as defined in the
applicable subpart in 9VAC5-50-410) and either a monitoring systems performance report
or a summary report form, or both, to the board semiannually. All semiannual reports shall
be postmarked by the 30th day following the end of each calendar semiannual period (June
30th and January 30th). All reports shall include the following information:
a.

The magnitude of excess emissions computed in accordance with 40 CFR 60.13(h) or
9VAC5-40-41 B.6, any conversion factors used, and the date and time of
commencement and completion of each period of excess emissions;

b.

Specific identification of each period of excess emissions that occurs during startups,
shutdowns, and malfunctions of the source. The nature and cause of any malfunction
(if known), the corrective action taken or preventative measures adopted;

c.

The date and time identifying each period during which the continuous monitoring
system was inoperative except for zero and span checks and the nature of the system
repairs or adjustments; and

d.

When no excess emissions have occurred or the continuous monitoring systems have
not been inoperative, repaired or adjusted, such information shall be stated in the
report.

All malfunctions of emission units not subject to 9VAC5-40-50 C and 9VAC5-50-50 C
require written reports within 14 days of the discovery of the malfunction.
(9VAC5-80-110, 9VAC5-20-180 C, 9VAC5-40-50 and 9VAC5-50-50)
38. General Conditions - Severability - The terms of this permit are severable. If any condition,
requirement or portion of the permit is held invalid or inapplicable under any circumstance,
such invalidity or inapplicability shall not affect or impair the remaining conditions,
requirements, or portions of the permit.
(9VAC5-80-110)
39. General Conditions - Duty to Comply - The permittee shall comply with all terms and
conditions of this permit. Any permit noncompliance constitutes a violation of the federal
Clean Air Act or the Virginia Air Pollution Control Law or both and is ground for
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enforcement action; for permit termination, revocation and reissuance, or modification; or,
for denial of a permit renewal application.
(9VAC5-80-110)
40. General Conditions - Need to Halt or Reduce Activity not a Defense - It shall not be a
defense for a permittee in an enforcement action that it would have been necessary to halt
or reduce the permitted activity in order to maintain compliance with the conditions of this
permit.
(9VAC5-80-110)
41. General Conditions - Permit Modification - A physical change in, or change in the method
of operation of, this stationary source may be subject to permitting under State Regulations
9VAC5-80-50, 9VAC5-80-1100, 9VAC5-80-1605, or 9VAC5-80-2000 and may require a
permit modification and/or revisions except as may be authorized in any approved
alternative operating scenarios.
(9VAC80-110, 9VAC5-80-190 and 9VAC5-80-260)
42. General Conditions - Property Rights - The permit does not convey any property rights of
any sort, or any exclusive privilege.
(9VAC5-80-110)
43. General Conditions - Duty to Submit Information - The permittee shall furnish to the
Board, within a reasonable time, any information that the Board may request in writing to
determine whether cause exists for modifying, revoking and reissuing, or terminating the
permit or to determine compliance with the permit. Upon request, the permittee shall also
furnish to the Board copies of records required to be kept by the permit and, for information
claimed to be confidential, the permittee shall furnish such records to the Board along with
a claim of confidentiality.
(9VAC5-80-110)
44. General Conditions - Duty to Submit Information - Any document (including reports)
required in a permit condition to be submitted to the Board shall contain a certification by a
responsible official that meets the requirements of 9VAC5-80-80 G.
(9VAC5-80-110)
45. General Conditions - Duty to Pay Permit Fees - The owner of any source for which a permit
was issued under 9VAC5-80-50 through 9VAC5-80-300 shall pay annual emissions fees, as
applicable, consistent with the requirements of 9VAC5-80-310 through 9VAC5-80-350 and
annual maintenance fees, as applicable, consistent with the requirements of 9VAC5-802310 through 9VAC5-80-2350.
(9VAC5-80-110, 9VAC5-80-310 et seq. and 9VAC5-80-2310 et seq.)
46. General Conditions - Fugitive Dust Emission Standards - During the operation of a
stationary source or any other building, structure, facility, or installation, no owner or other
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person shall cause or permit any materials or property to be handled, transported, stored,
used, constructed, altered, repaired, or demolished without taking reasonable precautions to
prevent particulate matter from becoming airborne. Such reasonable precautions may
include, but are not limited to, the following:
a.

Use, where possible, of water or chemicals for control of dust in the demolition of
existing buildings or structures, construction operations, the grading of roads, or the
clearing of land;

b.

Application of asphalt, water, or suitable chemicals on dirt roads, materials stockpiles,
and other surfaces which may create airborne dust; the paving of roadways and the
maintaining of them in a clean condition;

c.

Installation and use of hoods, fans, and fabric filters to enclose and vent the handling
of dusty material. Adequate containment methods shall be employed during
sandblasting or similar operations;

d.

Open equipment for conveying or transporting material likely to create objectionable
air pollution when airborne shall be covered or treated in an equally effective manner
at all times when in motion; and,

e.

The prompt removal of spilled or tracked dirt or other materials from paved streets and
of dried sediments resulting from soil erosion.
(9VAC5-80-110, 9VAC5-40-90 and 9VAC5-50-90)
47. General Conditions - Startup, Shutdown, and Malfunction - At all times, including periods
of startup, shutdown, and soot blowing, and malfunction, owners shall, to the extent
practicable, maintain and operate any affected facility including associated air pollution
control equipment in a manner consistent with air pollution control practices for minimizing
emissions. Determination of whether acceptable operating and maintenance procedures are
being used will be based on information available to the Board, which may include, but is
not limited to, monitoring results, opacity observations, review of operating and
maintenance procedures, and inspection of the source.
(9VAC5-80-110, 9VAC5-50-20 E and 9VAC5-40-20 E)
48. General Conditions - Alternative Operating Scenarios - Contemporaneously with making a
change between reasonably anticipated operating scenarios identified in this permit, the
permittee shall record in a log at the permitted facility a record of the scenario under which
it is operating. The permit shield described in 9VAC5-80-140 shall extend to all terms and
conditions under each such operating scenario. The terms and conditions of each such
alternative scenario shall meet all applicable requirements including the requirements of
9VAC5 Chapter 80, Article 1.
(9VAC5-80-110)
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49. General Conditions - Inspection and Entry Requirements - The permittee shall allow DEQ,
upon presentation of credentials and other documents as may be required by law, to
perform the following:
a.

Enter upon the premises where the source is located or emissions-related activity is
conducted, or where records must be kept under the terms and conditions of the
permit.

b.

Have access to and copy, at reasonable times, any records that must be kept under the
terms and conditions of the permit.

c.

Inspect at reasonable times any facilities, equipment (including monitoring and air
pollution control equipment), practices, or operations regulated or required under the
permit.

d.

Sample or monitor at reasonable times substances or parameters for the purpose of
assuring compliance with the permit or applicable requirements.
(9VAC5-80-110)
50. General Conditions - Reopening for Cause - The permit shall be reopened by the Board if
additional federal requirements become applicable to a major source with a remaining
permit term of three years or more. Such reopening shall be completed no later than 18
months after promulgation of the applicable requirement. No such reopening is required if
the effective date of the requirement is later than the date on which the permit is due to
expire, unless the original permit or any of its terms and conditions has been extended
pursuant to 9VAC5-80-80 F. The conditions for reopening a permit are as follows:
a.

The permit shall be reopened if the Board or the administrator determines that the
permit contains a material mistake or that inaccurate statements were made in
establishing the emissions standards or other terms or conditions of the permit.

b.

The permit shall be reopened if the administrator or the Board determines that the
permit must be revised or revoked to assure compliance with the applicable
requirements.

c.

The permit shall not be reopened by the Board if additional applicable state
requirements become applicable to a major source prior to the expiration date
established under 9VAC5-80-110 D.
(9VAC5-80-110)
51. General Conditions - Permit Availability - Within five days after receipt of the issued
permit, the permittee shall maintain the permit on the premises for which the permit has
been issued and shall make the permit immediately available to DEQ upon request.
(9VAC5-80-110 and 9VAC5-80-150)
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52. General Conditions - Transfer of Permits
a.

No person shall transfer a permit from one location to another, unless authorized under
9VAC5-80-130, or from one piece of equipment to another.

b.

In the case of a transfer of ownership of a stationary source, the new owner shall
comply with any current permit issued to the previous owner. The new owner shall
notify the Board of the change in ownership within 30 days of the transfer and shall
comply with the requirements of 9VAC5-80-200.

c.

In the case of a name change of a stationary source, the owner shall comply with any
current permit issued under the previous source name. The owner shall notify the
Board of the change in source name within 30 days of the name change and shall
comply with the requirements of 9VAC5-80-200.
(9VAC5-80-110 and 9VAC5-80-160)
53. General Conditions - Permit Revocation or Termination for Cause - A permit may be
revoked or terminated prior to its expiration date if the owner knowingly makes material
misstatements in the permit application or any amendments thereto or if the permittee
violates, fails, neglects or refuses to comply with the terms or conditions of the permit, any
applicable requirements, or the applicable provisions of 9VAC5 Chapter 80 Article 1. The
Board may suspend, under such conditions and for such period of time as the Board may
prescribe any permit for any grounds for revocation or termination or for any other
violations of these regulations.
(9VAC5-80-110, 9VAC5-80-190 C and 9VAC5-80-260)
54. General Conditions - Duty to Supplement or Correct Application - Any applicant who fails
to submit any relevant facts or who has submitted incorrect information in a permit
application shall, upon becoming aware of such failure or incorrect submittal, promptly
submit such supplementary facts or corrections. An applicant shall also provide additional
information as necessary to address any requirements that become applicable to the source
after the date a complete application was filed but prior to release of a draft permit.
(9VAC5-80-110 and 9VAC5-80-80 E)
55. General Conditions - Stratospheric Ozone Protection - If the permittee handles or emits one
or more Class I or II substances subject to a standard promulgated under or established by
Title VI (Stratospheric Ozone Protection) of the federal Clean Air Act, the permittee shall
comply with all applicable sections of 40 CFR Part 82, Subparts A to F.
(9VAC5-80-110 and 40 CFR Part 82)
56. General Conditions - Asbestos Requirements - The permittee shall comply with the
requirements of National Emissions Standards for Hazardous Air Pollutants (40 CFR 61)
Subpart M, National Emission Standards for Asbestos as it applies to the following:
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Standards for Demolition and Renovation (40 CFR 61.145), Standards for Insulating
Materials (40 CFR 61.148), and Standards for Waste Disposal (40 CFR 61.150).
(9VAC5-60-70 and 9VAC5-80-110)
57. General Conditions - Accidental Release Prevention - If the permittee has more, or will
have more than a threshold quantity of a regulated substance in a process, as determined by
40 CFR 68.115, the permittee shall comply with the requirements of 40 CFR Part 68.
(9VAC5-80-110 and 40 CFR Part 68)
58. General Conditions - Changes to Permits for Emissions Trading - No permit revision shall
be required under any federally approved economic incentives, marketable permits,
emissions trading and other similar programs or processes for changes that are provided for
in this permit.
(9VAC5-80-110)
59. General Conditions - Emissions Trading - Where the trading of emissions increases and
decreases within the permitted facility is to occur within the context of this permit and to
the extent that the regulations provide for trading such increases and decreases without a
case-by-case approval of each emissions trade:
a.

All terms and conditions required under 9VAC5-80-110, except subsection N, shall be
included to determine compliance.

b.

The permit shield described in 9VAC5-80-140 shall extend to all terms and conditions
that allow such increases and decreases in emissions.

c.

The owner shall meet all applicable requirements including the requirements of
9VAC5-80-50 through 9VAC5-80-300.
(9VAC5-80-110)

EXHIBIT 5

Commonwealth of Virginia
VIRGINIA DEPARTMENT OF ENVIRONMENTAL QUALITY
SOUTHWEST REGIONAL OFFICE
355-A Deadmore Street, Abingdon, Virginia 24210
(276) 676-4800 FAX (804) 698-4178
Matthew J. Strickler
Secretary of Natural Resources

www.deq.virginia.gov

David K. Paylor
Director
(804) 698-4000
Jeffrey Hurst
Regional Director

February 22, 2021
Mr. Randall Eades
City Manager
Bristol Virginia Integrated Solid Waste Facility
300 Lee Street
Bristol, Virginia 24201
NOTICE OF VIOLATION

Re:

NOV No. ASWRO001691
Bristol Virginia Integrated Solid Waste Facility - 2125 Shakesville Rd, Bristol, Va.
Registration No. 11184

Dear Mr. Eades:
This letter notifies you of information upon which the Department of Environmental Quality
(Department or DEQ) may rely in order to institute an administrative or judicial enforcement action.
Based on this information, DEQ has reason to believe that the City of Bristol Virginia may be in violation
of the Air Pollution Control Law and Regulations at the Bristol Virginia Integrated Solid Waste
Management Facility.
This letter addresses conditions at the facility named above, and also cites compliance
requirements of the Air Pollution Control Law and Regulations. Pursuant to Va. Code § 10.1-1309
(A)(vi), this letter is not a case decision under the Virginia Administrative Process Act, Va. Code §
2.2-4000 et seq. (APA). The Department requests that you respond within 10 days of the date of this
letter.

Bristol Virginia Integrated Solid Waste Management Facility
Registration No. 11184
Notice of Violation
Page 2 of 4
OBSERVATIONS AND LEGAL REQUIREMENTS
On January 14, 2021, DEQ issued an Information Request Letter to the Bristol Integrated Solid
Waste Management Facility requesting compliance and emission records for review. On February 1,
2021 DEQ received the requested compliance and emission records. These records, along with records
already on file with DEQ were reviewed for compliance with the Facility Title V permit dated March
13, 2016 and NSR permit dated September 30, 2015. The following describe the staff’s factual
observations and identify the applicable requirements.
1.

Observations: Review of the visible emission observation records provided to DEQ indicate
monthly visible emission observations were not documented for the landfill gas utility flare in the
following months of 2020: January, February, March, April, May, July, August, September,
October and December.
* Permit Condition No. 13 of the Title V Permit effective March 13, 2016 requires the
permittee shall perform a visible emission observation on the open flare once each calendar
month when the unit is operating. The permittee shall record the details of each visible
emissions observation, which shall include, at a minimum, the date and time of the
observation, whether there were visible emissions, and any corrective action. The permittee
shall record the details of each Method 22 observation, which shall contain, at a minimum,
data required by 40 CFR Part 60, Appendix A, Method 22.
* Permit Condition No. 14.i of the Title V Permit effective March 13, 2016 and Permit
Condition No. 13.i of the NSR Permit effective September 30, 2015 requires the permittee
shall maintain records for all emission data and operating parameters including all visible
emission readings for the open flare.

2. Observations: Compliance and emission records provided to DEQ did not contain any startup,
shutdown or malfunction records for the year 2020. Air compliance records provided to DEQ state
the landfill gas utility flare was started-up and shutdown when the Ingenco gas to energy facility
was off-line or when the gas system was being tuned or maintained. Air compliance records also
state the landfill gas utility flare was shut down in auto mode in each instance once the gas to
energy facility was on-line or when tuning and maintenance of the gas collection system was
completed.
* Permit Condition No. 14.n of the Title V Permit effective March 13, 2016 requires the
permittee shall maintain records for all emission data and operating parameters including
the occurrence and duration of each startup, shutdown or malfunction of operation.
* Permit Condition No. 14.q of the Title V Permit effective March 13, 2016 requires the
permittee shall maintain records for all emission data and operating parameters including all
information necessary to demonstrate conformance with the startup, shutdown and
malfunction plan (“SSM”) when all actions taken during periods of startup, shutdown and
malfunction are consistent with the procedures specified in the SSM.
2

Bristol Virginia Integrated Solid Waste Management Facility
Registration No. 11184
Notice of Violation
Page 3 of 4

3. Observations: Review of the landfill gas utility flare data logger and chart recorder records
provided to DEQ indicate the landfill gas utility flare operated for periods of time each month
during the first half of year 2020. Review of the sources semi-annual startup, shutdown and
malfunction report for the reporting period 01/01/2020 to 06/30/2020 states “All landfill gas
collected during this reporting period (January 1, 2020 to June 30, 2020) was directed to the
Landfill Gas Energy (LFG) Plant and therefore, the flare did not run during this reporting period.
The open flare (PCD-01) did not experience any outages during this reporting period. Therefore, no
Startup, Shutdown, and Malfunction (SSM) forms for the landfill gas collection and control system
were prepared during this reporting period."
* Permit Condition No. 19 of the Title V Permit effective March 13, 2016 requires the
permittee shall submit to the Director a semi-annual startup, shutdown and malfunction
report containing actions taken during startup, shutdown and malfunction that are consistent
with procedures of the SSM plan.
*9 VAC 5-170-160(A) – (Conditions on Approvals) of the Commonwealth of Virginia
State Air Pollution Control Board Regulations for the Control and Abatement of Air Pollution
states in part: “The board may impose conditions upon permits and other approvals which may
be necessary to carry out the policy of the Virginia Air Pollution Control Law, and which are
consistent with the regulations of the board. Except as otherwise specified, nothing in this
chapter shall be understood to limit the power of the board in this regard. If the owner or other
person fails to adhere to the conditions, the board may automatically cancel the permit or
approvals. This section shall apply, but not be limited, to approval of variances, approval of
control programs, and granting of permits.”
*Va. Code § 10.1-1322(A) gives the Department the authority to issue, amend,
revoke or terminate and reissue permits, and failure to comply with any condition of a
permit is considered a violation of the Air Pollution Control Law.
ENFORCEMENT AUTHORITY
Va. Code § 10.1-1316 of the Air Pollution Control Law provides for an injunction for any
violation of the Air Pollution Control Law, the Air Board regulations, an order, or permit condition,
and provides for a civil penalty up to $32,500 per day of each violation of the Air Pollution Control
Law, regulation, order, or permit condition. In addition, Va. Code §§ 10.1-1307 and 10.1-1309
authorizes the Air Pollution Control Board to issue orders to any person to comply with the Air
Pollution Control Law and regulations, including the imposition of a civil penalty for violations of up
to $100,000. Also, Va. Code § 10.1-1186 authorizes the Director of DEQ to issue special orders to any
person to comply with the Air Pollution Control Law and regulations, and to impose a civil penalty of
not more than $10,000. Va. Code §§ 10.1-1320 and 10.1-1309.1 provide for other additional penalties.
The Court has the inherent authority to enforce its injunction, and is authorized to award the
Commonwealth its attorneys' fees and costs.
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FUTURE ACTIONS
DEQ staff wishes to discuss all aspects of their observations with you, including any actions
needed to ensure compliance with state law and regulations, any relevant or related measures you plan
to take or have taken, and a schedule, as needed, for further activities. In addition, please advise us if
you dispute any of the observations recited herein or if there is other information of which DEQ should
be aware. In order to avoid adversarial enforcement proceedings, the City of Bristol Integrated Solid
Waste Facility may be asked to enter into a Consent Order with the Department to formalize a plan and
schedule of corrective action and to settle any outstanding issues regarding this matter, including the
assessment of civil charges.
In the event that discussions with staff do not lead to a satisfactory conclusion concerning the
contents of this letter, you may elect to participate in DEQ’s Process for Early Dispute Resolution.
Also, if informal discussions do not lead to a satisfactory conclusion, you may request in writing that
DEQ take all necessary steps to issue a final decision or fact finding under
the APA on whether or not a violation has occurred. For further information on the Process for Early
Dispute Resolution, please see Agency Policy Statement No. 8-2005 posted on the Department’s
website under “Permit & Regulations,” “Enforcement,” and “Resources”
(https://www.deq.virginia.gov/permits-regulations/enforcement) or ask the DEQ contact listed below.
Please contact me at (276) 676-4829 or crystal.bazyk@deq.virginia.gov within 30 days of the
date of this letter to discuss this matter.

Sincerely,

Crystal C. Bazyk
Enforcement and Air Compliance Monitoring Manager

cc:

Jeff Hurst - Regional Director
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EXHIBIT 6

Commonwealth of Virginia
VIRGINIA DEPARTMENT OF ENVIRONMENTAL QUALITY
SOUTHWEST REGIONAL OFFICE
355-A Deadmore Street, Abingdon, Virginia 24210
(276) 676-4800 FAX (804) 698-4178
www.deq.virginia.gov
Matthew J. Strickler
Secretary of Natural and Historic Resources

David K. Paylor
Director
(804) 698-4000
Jeffrey Hurst
Regional Director

August 20, 2021
Mr. Randall Eades
City Manager
Bristol Virginia Integrated Solid Waste Facility
300 Lee Street
Bristol, Virginia 24201
NOTICE OF VIOLATION

Re:

NOV No. ASWRO001691-002
Bristol Virginia Integrated Solid Waste Facility – 2655 Valley Drive, Bristol, VA
Registration No. 11184

Dear Mr. Eades:
This letter notifies you of information upon which the Department of Environmental
Quality (Department or DEQ) may rely in order to institute an administrative or judicial
enforcement action. Based on this information, DEQ has reason to believe that the City of Bristol
Virginia may be in violation of the Air Pollution Control Law and Regulations at the Bristol
Virginia Integrated Solid Waste Management Facility.
This letter addresses conditions at the facility named above, and also cites compliance
requirements of the Air Pollution Control Law and Regulations. Pursuant to Va. Code § 10.11309 (A)(vi), this letter is not a case decision under the Virginia Administrative Process Act,
Va. Code § 2.2-4000 et seq. (APA). The Department requests that you respond within 10 days
of the date of this letter.
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OBSERVATIONS AND LEGAL REQUIREMENTS
On August 9, 2021, DEQ staff conducted a Partial Compliance Evaluation (PCE) review
of the 2020 landfill gas well monitoring data submitted on July 9, 2021. The following describes
the staff’s factual observations and identifies the applicable requirements.
1.

Observations: Gas Well Head Temperatures - The City of Bristol submitted the 2020 Annual
NSPS Report dated February 26, 2021 with signature by the City Manager noting “subject to
revisions”. The February 26, 2021 report indicated there were no well head temperature
exceedances during 2020. Requested information submitted July 9, 2021, documented during
2020 temperatures in landfill gas wells (GW) #46 and #47 were measured and exceeded
131℉ on five occasions. GW# 47 exceeded 131 ℉ for longer than 15 days on two of those
occasions (July 20, 2020 and October 28, 2020). Actions were taken to correct the other
three temperature exceedances within 15 days. On each of the other two occasions where
temperatures exceeded 131 ℉ for more than 15 days in GW# 47, actions were taken to return
the gas well to compliance with the operational standards for temperature in less than 30
days. Temperatures in GW# 47 returned to compliance within 27 days or less, however the
landfill gas collection system was not expanded.
Since temperatures in GW# 47 exceeded 131 ℉ for more than 15 days and the landfill gas
system was not expanded as required by 40 CFR 60.755(a)(5), the corrective action
requirements were not met and the landfill gas well temperature operational standard was
exceeded as required 40 CFR 60.753(c).
* Permit Condition No. 2.e. of the Title V Permit effective March 13, 2016 and
Permit Condition No. 2e of the NSR Permit approved July 7, 2003 (amended November
13, 2003, October 13, 2004 and September 30, 2015) state in part: “The permittee shall
construct and operate a landfill gas (LFG) collection and control system which: e. Is
operated with each interior wellhead in the collection system having a landfill gas
temperature less than 55 ℃…”
* Permit Condition No. 7 of the Title V Permit effective March 13, 2016 states:
“Except where this permit is more restrictive than the applicable requirement, the
municipal solid waste landfill shall be constructed and operated in compliance with the
requirements of 40 CFR 60 Subpart WWW and 40 CFR 63 Subpart AAAA.”
* Permit Condition No. 12 of the NSR Permit approved July 7, 2003 (amended
November 13, 2003, October 13, 2004 and September 30, 2015) states: “Except where
this permit is more restrictive than the applicable requirement, the municipal solid
waste landfill as described in the Introduction shall be operated in compliance with the
requirements of 40 CFR 60 Subpart WWW.”
* 40 CFR 60.755(a)(5) states: “(a) Except as provided in §60.752(b)(2)(i)(B), the
specified methods in paragraphs (a)(1) through (a)(6) of this section shall be used to
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determine whether the gas collection system is in compliance with § 60.752(b)(2)(ii)…(5)
For the purpose of identifying whether excess air infiltration into the landfill is
occurring, the owner or operator shall monitor each well monthly for temperature and
nitrogen or oxygen as provided in §60.753(c). If a well exceeds one of these operating
parameters, action shall be initiated to correct the exceedance within 5 calendar days. If
correction of the exceedance cannot be achieved within 15 calendar days of the first
measurement, the gas collection system shall be expanded to correct the exceedance
within 120 days of the initial exceedance. Any attempted corrective measure shall not
cause exceedances of other operational or performance standards. An alternative
timeline for correcting the exceedance may be submitted to the Administrator for
approval.”
* 40 CFR 60.753(c) states in part: “Each owner or operator of an MSW landfill
with a gas collection and control system used to comply with the provisions of §
60.752(b)(2)(ii) of this subpart shall...(c) Operate each interior wellhead in the collection
system with a landfill gas temperature less than 55 °C and with either a nitrogen level
less than 20 percent or an oxygen level less than 5 percent…”
2. Observations: Gas Well Head Oxygen Concentrations - The City of Bristol submitted the
2020 Annual NSPS Report dated February 26, 2021 with signature by the City Manager
noting “subject to revisions”. Appendix A of the February 26, 2021 report indicated 106
oxygen measured exceedances at various wells were rechecked and returned to compliance in
5 days or less. Requested information submitted July 9, 2021 documented supplemental gas
well monitoring data which does not demonstrate the 5 day recheck data indicating the wells
had returned to compliance. The employee who completed the initial report no longer works
at the facility and the re-checks cannot be confirmed.
Requested information submitted July 9, 2021 documented 27 landfill gas wells experienced
211 measured oxygen concentrations in excess of 5% for greater than 5 days. Landfill GW#s
1, 2, 3, 6, 8, 10, 11, 12, 14, 16, 23, 24, 25, 29, 36, 39, 40, 41, 42 and 48 experienced 141
measured oxygen exceedances in excess of 5% for greater than 15 days. Actions were taken
and 70 measured oxygen exceedances in excess of 5% were corrected within 15 days. The
landfill gas collection system was not expanded as required when landfill gas well oxygen
exceedances occurred in multiple gas wells for more than 15 days in 2020. The corrective
action requirements were not met per 40 CFR 60.753(g) and the landfill gas well oxygen
operational standard was exceeded per 40 CFR 60.753(c).
* Permit Condition No. 11 of the Title V Permit effective March 13, 2016 states: “If
monitoring demonstrates that the requirements of Condition 2 of this permit are not
being met, corrective actions shall be taken as specified in 40 CFR 755(a)(3) through
(a)(5) or 40 CFR 60.755(c). If corrective actions are taken as specified in 40 CFR
60.755(c)(4), the monitored exceedance is not a violation of the operational
requirements of this permit or 40 CFR 60 Subpart WWW.”
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* Permit Condition No. 8 of the New Source Review Permit approved July 7, 2003
(as amended November 13, 2003, October 13, 2004 and September 30, 2015) states: “ If
monitoring demonstrates that the requirements of Condition 2 are not being met,
corrective actions shall be taken as specified in 40 CFR 60.755(a)(3) - (a)(5) or 40 CFR
60.755(c). If corrective actions are taken as specified in 40 CFR 60.755(c)(4), the
monitored exceedance is not a violation of the operational requirements of this permit
or 40 CFR 60 Subpart WWW.”
* Permit Condition No. 2.e.ii of the Title V Permit effective March 13, 2016 and
Permit Condition No. 2.e.ii. of the NSR Permit approved July 7, 2003 (as amended
November 13, 2003, October 13, 2004 and September 30, 2015) state in part: “The
permittee shall construct and operate a landfill gas (LFG) collection and control system
which: e. Is operated with each interior wellhead in the collection system having a
landfill gas temperature less than 55 ℃ and…: ii. An oxygen content less than 5% as
determined by an oxygen meter using EPA Method 3A or 3C (reference 40 CFR 60
Appendix A)…”
* Permit Condition No. 7 of the Title V Permit effective March 13, 206 states:
“Except where this permit is more restrictive than the applicable requirement, the
municipal solid waste landfill shall be constructed and operated in compliance with the
requirements of 40 CFR 60 Subpart WWW and 40 CFR 63, Subpart AAAA.”
* Permit Condition No. 12 of the NSR Permit approved July 7, 2003 (amended
November 13, 2003, October 13, 2004 and September 30, 2015) states: “Except where
this permit is more restrictive than the applicable requirement, the municipal solid
waste landfill as described in the Introduction shall be operated in compliance with the
requirements of 40 CFR 60, Subpart WWW.”
* 40 CFR 60.753(g) states: “Each owner or operator of an MSW landfill with a gas
collection and control system used to comply with the provisions of §60.752(b)(2)(ii) of
this subpart shall...(g) If monitoring demonstrates that the operational requirements in
paragraphs (b), (c), or (d) of this section are not met, corrective action shall be taken as
specified in §60.755(a)(3) through (5) or § 60.755(c) of this subpart. If corrective actions
are taken as specified in §60.755, the monitored exceedance is not a violation of the
operational requirements in this section.”
* 40 CFR 60.753(c) states in part: “Each owner or operator of an MSW landfill
with a gas collection and control system used to comply with the provisions of
§60.752(b)(2)(ii) of this subpart shall...(c) Operate each interior wellhead in the
collection system with a landfill gas temperature less than 55 °C and with either a
nitrogen level less than 20 percent or an oxygen level less than 5 percent…”
3. Observations: Gas Well Head Pressures - The City of Bristol submitted the 2020 Annual
NSPS Report dated February 26, 2021 with signature by the City Manager noting “subject to
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revisions”. The February 26, 2021 report indicated there were no well head pressure
exceedances during 2020. Requested information submitted July 9, 2021, documented during
2020, there were 53 occurrences of positive pressure measured in eleven landfill gas wells
(GW#s 30, 33, 35, 36, 37, 39, 40, 41, 46, 47 and 48). On 36 occasions, most of these gas
wells measured positive pressures for more than 15 days (GW#s 30, 33, 35, 37, 39, 40, 41,
46, 47 and 48).
The landfill gas collection system was not expanded as required when multiple landfill gas
wells experienced positive pressures for more than 15 days in 2020. Since the landfill gas
system was not expanded as required by 40 CFR 60.755(a)(3), the City of Bristol did not
meet the specified corrective action requirements and therefore exceeded the operational
standard for operating each wellhead under negative pressure.
* Permit Condition No. 11 of the Title V Permit effective March 13, 2016) states: “If
monitoring demonstrates that the requirements of Condition 2 of this permit are not
being met, corrective actions shall be taken as specified in 40 CFR 755(a)(3) through
(a)(5) or 40 CFR 60.755(c)(4). If corrective actions are taken as specified in 40 CFR
60.755(c)(4), the monitored exceedance is not a violation of the operational
requirements of this permit or 40 CFR 60, Subpart WWW.”
* Permit Condition No. 8 of the New Source Review Permit approved July 7, 2003
(as amended November 13, 2003, October 13, 2004 and September 30, 2015) states: “ If
monitoring demonstrates that the requirements of Condition 2 are not being met,
corrective actions shall be taken as specified in 40 CFR 60.755(a)(3) - (a)(5) or 40 CFR
60.755(c). If corrective actions are taken as specified in 40 CFR 60.755(c)(4), the
monitored exceedance is not a violation of the operational requirements of this permit
or 40 CFR 60, Subpart WWW.”
* Permit Condition No. 2.d. of the Title V Permit effective March 13, 2016 and
Permit Condition No. 2.d. of the July 7, 2003 (amended November 13, 2003, October 13,
2004 and September 30, 2015) state: “The permittee shall construct and operate a
landfill gas (LFG) collection and control system which: d. Is operated with each
wellhead under negative pressure except as provided in 40 CFR 60.753(b).”
* Permit Condition No. 7 of the Title V Permit effective March 13, 2016 states:
“Except where this permit is more restrictive than the applicable requirement, the
municipal solid waste landfill shall be constructed and operated in compliance with the
requirements of 40 CFR 60, Subpart WWW and 40 CFR 63, Subpart AAAA.”
* Permit Condition No. 12 of the NSR Permit approved July 7, 2003 (amended
November 13, 2003, October 13, 2004 and September 30, 2015) states: “Except where
this permit is more restrictive than the applicable requirement, the municipal solid
waste landfill as described in the Introduction shall be operated in compliance with the
requirements of 40 CFR 60, Subpart WWW.”
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* 40 CFR 60.755(a)(3) states: “Except as provided in §60.752(b)(2)(i)(B), the
specified methods in paragraphs (a)(1) through (a)(6) of this section shall be used to
determine whether the gas collection system is in compliance with §60.752(b)(2)(ii)
…For the purpose of demonstrating whether the gas collection system flow rate is
sufficient to determine compliance with §60.752(b)(2)(ii)(A)(3), the owner or
operator shall measure gauge pressure in the gas collection header at each
individual well, monthly. If a positive pressure exists, action shall be initiated to correct
the exceedance within 5 calendar days, except for the three conditions allowed
under §60.753(b). If negative pressure cannot be achieved without excess air infiltration
within 15 calendar days of the first measurement, the gas collection system shall be
expanded to correct the exceedance within 120 days of the initial measurement of
positive pressure. Any attempted corrective measure shall not cause exceedances of
other operational or performance standards. An alternative timeline for correcting the
exceedance may be submitted to the Administrator for approval.”
*9 VAC 5-170-160(A) – (Conditions on Approvals) of the Commonwealth of
Virginia State Air Pollution Control Board Regulations for the Control and Abatement
of Air Pollution states in part: “The board may impose conditions upon permits and
other approvals which may be necessary to carry out the policy of the Virginia Air
Pollution Control Law, and which are consistent with the regulations of the board.
Except as otherwise specified, nothing in this chapter shall be understood to limit the
power of the board in this regard. If the owner or other person fails to adhere to the
conditions, the board may automatically cancel the permit or approvals. This section
shall apply, but not be limited, to approval of variances, approval of control programs,
and granting of permits.”
*Va. Code § 10.1-1322(A) gives the Department the authority to issue,
amend, revoke or terminate and reissue permits, and failure to comply with any
condition of a permit is considered a violation of the Air Pollution Control Law.
ENFORCEMENT AUTHORITY
Va. Code § 10.1-1316 of the Air Pollution Control Law provides for an injunction for any
violation of the Air Pollution Control Law, the Air Board regulations, an order, or permit
condition, and provides for a civil penalty up to $32,500 per day of each violation of the Air
Pollution Control Law, regulation, order, or permit condition. In addition, Va. Code §§ 10.11307 and 10.1-1309 authorizes the Air Pollution Control Board to issue orders to any person to
comply with the Air Pollution Control Law and regulations, including the imposition of a civil
penalty for violations of up to $100,000. Also, Va. Code § 10.1-1186 authorizes the Director of
DEQ to issue special orders to any person to comply with the Air Pollution Control Law and
regulations, and to impose a civil penalty of not more than $10,000. Va. Code §§ 10.1-1320 and
10.1-1309.1 provide for other additional penalties.
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The Court has the inherent authority to enforce its injunction, and is authorized to award
the Commonwealth its attorneys' fees and costs.

FUTURE ACTIONS
DEQ staff wishes to discuss all aspects of their observations with you, including any
actions needed to ensure compliance with state law and regulations, any relevant or related
measures you plan to take or have taken, and a schedule, as needed, for further activities. In
addition, please advise us if you dispute any of the observations recited herein or if there is other
information of which DEQ should be aware. In order to avoid adversarial enforcement
proceedings, the City of Bristol Virginia may be asked to enter into a Consent Order with the
Department to formalize a plan and schedule of corrective action and to settle any outstanding
issues regarding this matter, including the assessment of civil charges.
In the event that discussions with staff do not lead to a satisfactory conclusion concerning
the contents of this letter, you may elect to participate in DEQ’s Process for Early Dispute
Resolution. Also, if informal discussions do not lead to a satisfactory conclusion, you may
request in writing that DEQ take all necessary steps to issue a final decision or fact finding under
the APA on whether or not a violation has occurred. For further information on the Process for
Early Dispute Resolution, please see Agency Policy Statement No. 8-2005 posted on the
Department’s website under “Permit & Regulations,” “Enforcement,” and “Resources”
(https://www.deq.virginia.gov/permits-regulations/enforcement) or ask the DEQ contact listed
below.
Please contact me at (276) 676-4829 or crystal.bazyk@deq.virginia.gov within 10 days
of the date of this letter to discuss this matter.

Sincerely,

Crystal C. Bazyk
Enforcement and Air Compliance Monitoring Manager

cc:

Jeff Hurst - Regional Director
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Commonwealth of Virginia
VIRGINIA DEPARTMENT OF ENVIRONMENTAL QUALITY
SOUTHWEST REGIONAL OFFICE
355-A Deadmore Street, Abingdon, Virginia 24210
(276) 676-4800 FAX (804) 698-4178
www.deq.virginia.gov
Matthew J. Strickler
Secretary of Natural and Historic Resources

David K. Paylor
Director
(804) 698-4000
Jeffrey Hurst
Regional Director

September 22, 2021
Mr. Randall Eades
City Manager
Bristol Virginia Integrated Solid Waste Facility
300 Lee Street
Bristol, Virginia 24201
NOTICE OF VIOLATION

Re:

NOV No. ASWRO001691-003
Bristol Virginia Integrated Solid Waste Facility – 2655 Valley Drive, Bristol, VA
Registration No. 11184

Dear Mr. Eades:
This letter notifies you of information upon which the Department of Environmental Quality
(Department or DEQ) may rely in order to institute an administrative or judicial enforcement action. Based
on this information, DEQ has reason to believe that the City of Bristol Virginia may be in violation of the
Air Pollution Control Law and Regulations at the Bristol Virginia Integrated Solid Waste Management
Facility.
This letter addresses conditions at the facility named above, and also cites compliance
requirements of the Air Pollution Control Law and Regulations. Pursuant to Va. Code § 10.1-1309
(A)(vi), this letter is not a case decision under the Virginia Administrative Process Act, Va. Code § 2.24000 et seq. (APA). The Department requests that you respond within 10 days of the date of this letter.
OBSERVATIONS AND LEGAL REQUIREMENTS
On July 2, 2021, the City of Bristol Virginia submitted a letter to DEQ requesting authorization to
operate multiple landfill gas wells at temperatures higher than 131 ℉. In a letter to EPA Region 3, dated
July 26, 2021, the City of Bristol Virginia requested authorization to operate landfill gas wells at higher
operating temperatures and use gas treatment alternatives. On August 23, 2021, EPA issued authorization
to the City of Bristol Virginia to operate landfill gas wells (#s 35, 39, 40, 46 and 47) at higher operating
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temperatures and utilize gas treatment alternatives at the Bristol Integrated Solid Waste facility for up to
one year.
On September 8, 2021, DEQ staff conducted a Partial Compliance Evaluation (PCE) review of
the landfill gas well data from the semi-annual NSPS, semi-annual SSM and Title V semi-annual
monitoring reports for the first half of 2021 dated August 27, 2021 and received on August 31, 2021. The
following describes the staff’s factual observations and identifies the applicable requirements.
1.

Observation: Gas Well Head Temperatures - The August 27, 2021 semi-annual NSPS report
indicated there were 7 instances observed where landfill gas wellhead temperatures exceeded 131 ℉
for longer than 15 days. Since gas well head temperatures exceeded 131 ℉ for more than 15 days and
the landfill gas system was not expanded as required by 40 CFR 60.755(a)(5), the corrective action
requirements were not met and the landfill gas well temperature operational standard as required by
40 CFR 60.753(c) was exceeded.
* Permit Condition No. 2.e. of the Title V Permit effective March 13, 2016 and Title V
Permit effective March 13, 2021 and Permit Condition No. 2.e. of the New Source Review
Permit approved July 7, 2003 (amended November 13, 2003, October 13, 2004 and September
30, 2015) state in part: “The permittee shall construct and operate a landfill gas (LFG)
collection and control system which: (e) Is operated with each interior wellhead in the collection
system having a landfill gas temperature less than 55 ℃…”
* Permit Condition No. 11 of the Title V Permit effective March 13, 2016 states: “If
monitoring demonstrates that the requirements of Condition 2 of this permit are not being met,
corrective actions shall be taken as specified in 40 CFR 755(a)(3) through (a)(5) or 40 CFR
60.755(c). If corrective actions are taken as specified in 40 CFR 60.755(c)(4) the monitored
exceedance is not a violation of the operational requirements of this permit or 40 CFR 60,
Subpart WWW.”
* Permit Condition No. 8 of the New Source Review Permit approved July 7, 2003 (as
amended November 13, 2003, October 13, 2004 and September 30, 2015) states: “ If monitoring
demonstrates that the requirements of Condition 2 are not being met, corrective actions shall be
taken as specified in 40 CFR 60.755(a)(3) - (a)(5) or 40 CFR 60.755(c). If corrective actions are
taken as specified in 40 CFR 60.755(c)(4), the monitored exceedance is not a violation of the
operational requirements of this permit or 40 CFR 60 Subpart WWW.”
* 40 CFR 60.753(g) states: “Each owner or operator of an MSW landfill with a gas
collection and control system used to comply with the provisions of §60.752(b)(2)(ii) of this
subpart shall...(g) If monitoring demonstrates that the operational requirements in paragraphs
(b), (c), or (d) of this section are not met, corrective action shall be taken as specified
in §60.755(a)(3) through (5) or § 60.755(c) of this subpart. If corrective actions are taken as
specified in §60.755, the monitored exceedance is not a violation of the operational
requirements in this section.”

2. Observation: Gas Well Head Oxygen Concentrations – The August 27, 2021 semi-annual NSPS
report indicated there were 44 instances of oxygen concentrations greater than 5% in landfill gas
wellheads that were not returned to compliance within 15 days. The landfill gas collection system was
not expanded as required when landfill gas well oxygen exceedances occurred in multiple gas wells

Bristol Virginia Integrated Solid Waste Management Facility
Registration No. 11184
Notice of Violation
Page 3 of 6

for more than 15 days. Since the landfill gas system was not expanded as required by 40 CFR
60.755(a)(3), the corrective action requirements were not met and the landfill gas well oxygen
operational standard as required by 40 CFR 60.753(c) was exceeded.
* Permit Condition No. 2.e.ii. of the Title V Permit effective March 13, 2016 and Title V
Permit effective March 13, 2021 and Permit Condition No. 2.e.ii. of the New Source Review
Permit approved July 7, 2003 (amended November 13, 2003, October 13, 2004 and September
30, 2015) state in part: “The permittee shall construct and operate a landfill gas (LFG)
collection and control system which: (e) Is operated with each interior wellhead in the collection
system having a landfill gas temperature less than 55 ℃ and…: ii. An oxygen content less than
5% as determined by an oxygen meter using EPA Method 3A or 3C (reference 40 CFR 60
Appendix A)…”
* Permit Condition No. 11 of the Title V Permit effective March 13, 2016 states: “If
monitoring demonstrates that the requirements of Condition 2 of this permit are not being met,
corrective actions shall be taken as specified in 40 CFR 755(a)(3) through (a)(5) or 40 CFR
60.755(c). If corrective actions are taken as specified in 40 CFR 60.755(c)(4), the monitored
exceedance is not a violation of the operational requirements of this permit or 40 CFR 60
Subpart WWW.”
* Permit Condition No. 8 of the New Source Review Permit approved July 7, 2003 (as
amended November 13, 2003, October 13, 2004 and September 30, 2015) states: “ If monitoring
demonstrates that the requirements of Condition 2 are not being met, corrective actions shall be
taken as specified in 40 CFR 60.755(a)(3) - (a)(5) or 40 CFR 60.755(c). If corrective actions are
taken as specified in 40 CFR 60.755(c)(4), the monitored exceedance is not a violation of the
operational requirements of this permit or 40 CFR 60 Subpart WWW.”
* 40 CFR 60.753(g) states: “Each owner or operator of an MSW landfill with a gas
collection and control system used to comply with the provisions of §60.752(b)(2)(ii) of this
subpart shall...(g) If monitoring demonstrates that the operational requirements in paragraphs
(b), (c), or (d) of this section are not met, corrective action shall be taken as specified
in §60.755(a)(3) through (5) or § 60.755(c) of this subpart. If corrective actions are taken as
specified in §60.755, the monitored exceedance is not a violation of the operational
requirements in this section.”
3. Observation: Gas Well Head Pressures - The August 27, 2021 semi-annual NSPS report indicated
there were 25 instances of non-negative landfill gas wellhead pressures that were not returned to
compliance within 15 days. The landfill gas collection system was not expanded as required when
multiple landfill gas wells experienced positive pressures for more than 15 days. Since the landfill gas
system was not expanded as required by 40 CFR 60.755(a)(3), the corrective action requirements
were not met and the landfill gas well pressure operational standard as required by 40 CFR 60.753(b)
was exceeded.
* Permit Condition No. 2.d. of the Title V Permit effective March 13, 2016 and Title V
Permit effective March 13, 2021 and Permit Condition No. 2.d. of the New Source Review
Permit approved July 7, 2003 (amended November 13, 2003, October 13, 2004 and September
30, 2015) state: “The permittee shall construct and operate a landfill gas (LFG) collection and
control system which: d. Is operated with each wellhead under negative pressure except as
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provided in 40 CFR 60.753(b).”
* Permit Condition No. 11 of the Title V Permit effective March 13, 2016 states: “If
monitoring demonstrates that the requirements of Condition 2 of this permit are not being met,
corrective actions shall be taken as specified in 40 CFR 755(a)(3) through (a)(5) or 40 CFR
60.755(c)(4). If corrective actions are taken as specified in 40 CFR 60.755(c)(4), the monitored
exceedance is not a violation of the operational requirements of this permit or 40 CFR 60,
Subpart WWW.”
* Permit Condition No. 8 of the New Source Review Permit approved July 7, 2003 (as
amended November 13, 2003, October 13, 2004 and September 30, 2015) states: “ If monitoring
demonstrates that the requirements of Condition 2 are not being met, corrective actions shall be
taken as specified in 40 CFR 60.755(a)(3) - (a)(5) or 40 CFR 60.755(c). If corrective actions are
taken as specified in 40 CFR 60.755(c)(4), the monitored exceedance is not a violation of the
operational requirements of this permit or 40 CFR 60, Subpart WWW.”
* 40 CFR 60.753(g) states: “Each owner or operator of an MSW landfill with a gas
collection and control system used to comply with the provisions of §60.752(b)(2)(ii) of this
subpart shall...(g) If monitoring demonstrates that the operational requirements in paragraphs
(b), (c), or (d) of this section are not met, corrective action shall be taken as specified
in §60.755(a)(3) through (5) or § 60.755(c) of this subpart. If corrective actions are taken as
specified in §60.755, the monitored exceedance is not a violation of the operational
requirements in this section.”
4. Observation: Monitoring - The August 27, 2021 semi-annual NSPS report indicated there were 35
instances where landfill gas wellheads were not monitored for temperature, oxygen or pressure.
* Permit Condition No. 9 of the Title V Permit effective March 13, 2016 and Title V Permit
effective March 13, 2021 and Permit Condition No. 6 of the New Source Review Permit
approved July 7, 2003 (amended November 13, 2003, October 13, 2004 and September 30, 2015)
state in part: “The operation of the gas collection system shall be monitored as follows: (a) The
following items shall be monitored each month: (i) Gauge pressure in the collection header at
each individual well. (ii) LFG temperature in each well. (iii) Nitrogen concentration or oxygen
concentration in each well…”
5.

Observation: Visible Emission Observations - The August 27, 2021 semi-annual SSM report
indicated the landfill gas flare operated periodically each month from January 1, 2021 through June
30, 2021. Visible emission observations were not conducted on the flare for the months of January
2021 and February 2021.
* Permit Condition No. 13 of the Title V Permit effective March 13, 2016 and Permit
Condition 14 Title V Permit effective March 13, 2021 state in part: “The permittee shall
perform a visible emissions observation on the open flare once each calendar month when the
unit is operating...”

6.

Observation: Gas Control and Collection System Expansion – During the first half of 2021, the gas
collection and control system, experienced temperature, oxygen and pressure exceedances for
greater than 15 days. During the same period, multiple landfill gas wells were not monitored
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monthly for temperature, oxygen and pressure. The gas collection and control system was modified
during the first half of 2021, but has not been expanded.
* Permit Condition No. 7 of the Title V Permit effective March 13, 2016 and Title V Permit
effective March 13, 2021 state: “Except where this permit is more restrictive than the applicable
requirement, the MSW landfill, P01, shall be constructed and operated in compliance with the
requirements of 40 CFR Part 60 Subpart WWW, 9VAC5-40 Article 43.1 and 40 CFR Part 63
Subpart AAAA.”
* Permit Condition No. 12 of the New Source Review Permit approved July 7, 2003
(amended November 13, 2003, October 13, 2004 and September 30, 2015) states: “Except where
this permit is more restrictive than the applicable requirement, the municipal solid waste
landfill as described in the Introduction shall be operated in compliance with the requirements
of 40 CFR 60, Subpart WWW.”
*9 VAC 5-170-160(A) – (Conditions on Approvals) of the Commonwealth of Virginia State
Air Pollution Control Board Regulations for the Control and Abatement of Air Pollution states
in part: “The board may impose conditions upon permits and other approvals which may be
necessary to carry out the policy of the Virginia Air Pollution Control Law, and which are
consistent with the regulations of the board. Except as otherwise specified, nothing in this
chapter shall be understood to limit the power of the board in this regard. If the owner or other
person fails to adhere to the conditions, the board may automatically cancel the permit or
approvals. This section shall apply, but not be limited, to approval of variances, approval of
control programs, and granting of permits.”
*Va. Code § 10.1-1322(A) gives the Department the authority to issue, amend,
revoke or terminate and reissue permits, and failure to comply with any condition of a
permit is considered a violation of the Air Pollution Control Law.
ENFORCEMENT AUTHORITY
Va. Code § 10.1-1316 of the Air Pollution Control Law provides for an injunction for any
violation of the Air Pollution Control Law, the Air Board regulations, an order, or permit condition, and
provides for a civil penalty up to $32,500 per day of each violation of the Air Pollution Control Law,
regulation, order, or permit condition. In addition, Va. Code §§ 10.1-1307 and 10.1-1309 authorizes the
Air Pollution Control Board to issue orders to any person to comply with the Air Pollution Control Law
and regulations, including the imposition of a civil penalty for violations of up to $100,000. Also, Va.
Code § 10.1-1186 authorizes the Director of DEQ to issue special orders to any person to comply with the
Air Pollution Control Law and regulations, and to impose a civil penalty of not more than $10,000. Va.
Code §§ 10.1-1320 and 10.1-1309.1 provide for other additional penalties.
The Court has the inherent authority to enforce its injunction, and is authorized to award the
Commonwealth its attorneys' fees and costs.
FUTURE ACTIONS
DEQ staff wishes to discuss all aspects of their observations with you, including any actions
needed to ensure compliance with state law and regulations, any relevant or related measures you plan to
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take or have taken, and a schedule, as needed, for further activities. In addition, please advise us if you
dispute any of the observations recited herein or if there is other information of which DEQ should be
aware. In order to avoid adversarial enforcement proceedings, the City of Bristol Virginia may be asked
to enter into a Consent Order with the Department to formalize a plan and schedule of corrective action
and to settle any outstanding issues regarding this matter, including the assessment of civil charges.
In the event that discussions with staff do not lead to a satisfactory conclusion concerning the
contents of this letter, you may elect to participate in DEQ’s Process for Early Dispute Resolution. Also,
if informal discussions do not lead to a satisfactory conclusion, you may request in writing that DEQ take
all necessary steps to issue a final decision or fact finding under
the APA on whether or not a violation has occurred. For further information on the Process for Early
Dispute Resolution, please see Agency Policy Statement No. 8-2005 posted on the Department’s website
under “Permit & Regulations,” “Enforcement,” and “Resources” (https://www.deq.virginia.gov/permitsregulations/enforcement) or ask the DEQ contact listed below.
Please contact me at (276) 676-4829 or crystal.bazyk@deq.virginia.gov within 10 days of the
date of this letter to discuss this matter.

Sincerely,

Crystal C. Bazyk
Enforcement and Air Compliance Monitoring Manager

cc:

Jeff Hurst - Regional Director

EXHIBIT 8

Commonwealth of Virginia
VIRGINIA DEPARTMENT OF ENVIRONMENTAL QUALITY
SOUTHWEST REGIONAL OFFICE
355-A Deadmore Street, Abingdon, Virginia 24210
(276) 676-4800 FAX (804) 698-4178
www.deq.virginia.gov
Ann F. Jennings
Secretary of Natural and Historic Resources

David K. Paylor
Director
(804) 698-4000
Jeffrey Hurst
Regional Director

December 10, 2021
Mr. Randall Eads
City Manager
Bristol Virginia Integrated Solid Waste Facility
300 Lee Street
Bristol, Virginia 24201
NOTICE OF VIOLATION
Re:

NOV No. ASWRO001691-004
Bristol Virginia Integrated Solid Waste Facility – 2655 Valley Drive, Bristol, VA
Registration No. 11184

Dear Mr. Eads:
This letter notifies you of information upon which the Department of Environmental Quality
(Department or DEQ) may rely in order to institute an administrative or judicial enforcement action. Based
on this information, DEQ has reason to believe that the City of Bristol Virginia (Bristol) may be in violation
of the Air Pollution Control Law and Regulations at the Bristol Virginia Integrated Solid Waste
Management Facility (Facility).
This letter addresses conditions at the facility named above, and also cites compliance
requirements of the Air Pollution Control Law and Regulations. Pursuant to Va. Code § 10.1-1309
(A)(vi), this letter is not a case decision under the Virginia Administrative Process Act, Va. Code § 2.24000 et seq. (APA). The Department requests that you respond within 10 days of the date of this letter.
OBSERVATIONS AND LEGAL REQUIREMENTS
On July 2, 2021, Bristol submitted a letter to DEQ requesting authorization to operate multiple landfill
gas wells at temperatures higher than 131 ℉ (55 ℃). In a letter to EPA Region 3, dated July 26, 2021,
Bristol requested authorization to operate landfill gas wells at higher operating temperatures and use gas
treatment alternatives. On August 23, 2021, EPA issued authorization to operate specific landfill gas
wells (#s 35, 39, 40, 46 and 47) at higher operating temperatures and utilize gas treatment alternatives at
the Facility for up to one calendar year, with additional reporting requirements. On September 28, 2021,
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Subpart AAAA operational standards for the wellhead temperature operating standard changed from 131
℉ (55 ℃) to 145 ℉ (62.8 ℃) for operation of each interior wellhead in the collection system.
On October 15 and 16 of 2021, DEQ received monthly gas well monitoring data for the period
beginning July 2021 to October 21, 2021 from Bristol.
On December 6, 2021, DEQ staff conducted a PCE of the monthly landfill gas well monitoring
data for the period beginning July 2021 to October 21, 2021. The following describes the staff’s factual
observations and identifies the applicable requirements.
1.

Observation: Gas Well Head Temperatures – For the time period July 1, 2021 to August 23, 2021,
Bristol reported that landfill gas well #s 37, 40, 46, and 47 had measured temperatures exceeding 131
℉ (55 ℃) for greater than 15 days.
For the time period August 24, 2021 to September 28, 2021, Bristol reported that landfill gas well #s
30R and 42 had measured temperatures exceeding 131 ℉ (55 ℃) for greater than 15 days.
Temperatures in gas well 30R ranged from 79 ℉ to 141 ℉. Temperatures in gas well 42 ranged
from 110 ℉ and 150 ℉.
For time period September 28, 2021 to October 21, 2021, no landfill gas wells had measured
temperatures exceeding 145 ℉ for greater than 15 days, except landfill gas wells 46 and 47, which
have been approved by EPA to operate at higher temperatures.
Legal Requirements:
* Permit Condition No. 2.e. of the Title V Permit effective March 13, 2021 and Permit
Condition No. 2.e. of the New Source Review Permit approved July 7, 2003 (amended
November 13, 2003, October 13, 2004 and September 30, 2015) state in part: “The permittee
shall construct and operate a landfill gas (LFG) collection and control system which: (e) Is
operated with each interior wellhead in the collection system having a landfill gas temperature
less than 55 ℃…”
* Permit Condition No. 7 of the Title V Permit effective March 13, 2021 states: “Except
where this permit is more restrictive than the applicable requirement, the MSW landfill, P01,
shall be constructed and operated in compliance with the requirements of 40 CFR Part 60
Subpart WWW, 9VAC5-40 Article 43.1 and 40 CFR Part 63 Subpart AAAA.”
* Permit Condition No. 12 of the New Source Review Permit approved July 7, 2003
(amended November 13, 2003, October 13, 2004 and September 30, 2015) states: “Except where
this permit is more restrictive than the applicable requirement, the municipal solid waste
landfill as described in the Introduction shall be operated in compliance with the requirements
of 40 CFR 60, Subpart WWW.”
* 40 CFR 60.753(c) states each owner or operator of an MSW landfill with a gas collection
and control system used to comply with the provisions of § 60.752(b)(2)(ii) of this subpart shall
operate each interior wellhead in the collection system with a landfill gas temperature less than
55 °C and with either a nitrogen level less than 20 percent or an oxygen level less than 5
percent.
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2. Observation: Gas Well Head Oxygen Concentrations – For the time period July 1, 2021 to
September 28, 2021, Bristol reported that landfill gas well #s 1, 2, 3, 6, 7, 8, 9, 10, 12, 15, 16, 18, 23,
24, 25, 29R, 30R, 40, 41, 42, 47 and 48R had measured oxygen exceedances in excess of 5% for
more than 15 days.
Legal Requirements:
* Permit Condition No. 2.e.ii. of the Title V Permit effective March 13, 2021 and Permit
Condition No. 2.e.ii. of the New Source Review Permit approved July 7, 2003 (amended
November 13, 2003, October 13, 2004 and September 30, 2015) state in part: “The permittee
shall construct and operate a landfill gas (LFG) collection and control system which: (e) Is
operated with each interior wellhead in the collection system having a landfill gas temperature
less than 55 ℃ and…: ii. An oxygen content less than 5% as determined by an oxygen meter
using EPA Method 3A or 3C (reference 40 CFR 60 Appendix A)…”
* Permit Condition No. 7 of the Title V Permit effective March 13, 2021 states: “Except
where this permit is more restrictive than the applicable requirement, the MSW landfill, P01,
shall be constructed and operated in compliance with the requirements of 40 CFR Part 60
Subpart WWW, 9VAC5-40 Article 43.1 and 40 CFR Part 63 Subpart AAAA.”
* Permit Condition No. 12 of the New Source Review Permit approved July 7, 2003
(amended November 13, 2003, October 13, 2004 and September 30, 2015) states: “Except where
this permit is more restrictive than the applicable requirement, the municipal solid waste
landfill as described in the Introduction shall be operated in compliance with the requirements
of 40 CFR 60, Subpart WWW.”
* 40 CFR 60.753(c) states each owner or operator of an MSW landfill with a gas collection
and control system used to comply with the provisions of § 60.752(b)(2)(ii) of this subpart shall
operate each interior wellhead in the collection system with a landfill gas temperature less than
55 °C and with either a nitrogen level less than 20 percent or an oxygen level less than 5
percent.
3. Observation: Gas Well Head Pressures - For the time period July 2021 to October 21, 2021, Bristol
reported that landfill gas well #s 39, 40 and 47 had measured positive pressures for more than 15
days.
Legal Requirements:
* Permit Condition No. 2.d. of the Title V Permit effective March 13, 2021 and Permit
Condition No. 2.d. of the New Source Review Permit approved July 7, 2003 (amended
November 13, 2003, October 13, 2004 and September 30, 2015) state: “The permittee shall
construct and operate a landfill gas (LFG) collection and control system which: d. Is operated
with each wellhead under negative pressure except as provided in 40 CFR 60.34f(b).”
* Permit Condition No. 7 of the Title V Permit effective March 13, 2021 states: “Except
where this permit is more restrictive than the applicable requirement, the MSW landfill, P01,
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shall be constructed and operated in compliance with the requirements of 40 CFR Part 60
Subpart WWW, 9VAC5-40 Article 43.1 and 40 CFR Part 63 Subpart AAAA.”
* Permit Condition No. 12 of the New Source Review Permit approved July 7, 2003
(amended November 13, 2003, October 13, 2004 and September 30, 2015) states: “Except where
this permit is more restrictive than the applicable requirement, the municipal solid waste
landfill as described in the Introduction shall be operated in compliance with the requirements
of 40 CFR 60, Subpart WWW.”
* 40 CFR 60.753(b) states each owner or operator of an MSW landfill with a gas collection
and control system used to comply with the provisions of § 60.752(b)(2)(ii) of this subpart shall
operate the collection system with negative pressure at each wellhead.
* 40 CFR 63.1958(b) states each owner of operator of an MSW landfill with a gas colletion
and control system used to comply with the provisions of § 63.1957 must operate the collection
system with negative pressure at each wellhead.
4. Observations: Bristol reported that landfill gas well # 32 was not monitored for temperature, oxygen
or pressure for the months of August, September, and October 2021. Additionally, Bristol reported
that landfill gas well # 36 was not monitored for temperature, oxygen or pressure for the month of
August 2021.
Legal Requirements:
* Permit Condition No. 9 of the Title V Permit effective March 13, 2021 and Permit
Condition No. 6 of the New Source Review Permit approved July 7, 2003 (amended November
13, 2003, October 13, 2004 and September 30, 2015) state in part: “The operation of the gas
collection system shall be monitored as follows: (a) The following items shall be monitored each
month: (i) Gauge pressure in the collection header at each individual well. (ii) LFG temperature
in each well. (iii) Nitrogen concentration or oxygen concentration in each well…”
* Permit Condition No. 7 of the Title V Permit effective March 13, 2021 states: “Except
where this permit is more restrictive than the applicable requirement, the MSW landfill, P01,
shall be constructed and operated in compliance with the requirements of 40 CFR Part 60
Subpart WWW, 9VAC5-40 Article 43.1 and 40 CFR Part 63 Subpart AAAA.”
* Permit Condition No. 12 of the New Source Review Permit approved July 7, 2003
(amended November 13, 2003, October 13, 2004 and September 30, 2015) states: “Except where
this permit is more restrictive than the applicable requirement, the municipal solid waste
landfill as described in the Introduction shall be operated in compliance with the requirements
of 40 CFR 60, Subpart WWW.”
* 40 CFR 60.756(a) states each owner or operator seeking to comply with §
60.752(b)(2)(ii)(A) for an active gas collection system shall install a sampling port and a
thermometer, other temperature measuring device, or an access port for temperature
measurements at each wellhead and:
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(1) Measure the gauge pressure in the gas collection header on a monthly basis as provided
in § 60.755(a)(3); and
(2) Monitor nitrogen or oxygen concentration in the landfill gas on a monthly basis as
provided in § 60.755(a)(5); and
(3) Monitor temperature of the landfill gas on a monthly basis as provided in § 60.755(a)(5).
* 40 CFR 63.1961(a) states each owner or operator seeking to comply with §
63.1959(b)(2)(ii)(B) for an active gas collection system must install a sampling port and a
thermometer, other temperature measuring device, or an access port for temperature
measurements at each wellhead and:
(1) Measure the gauge pressure in the gas collection header on a monthly basis as provided
in § 63.1960(a)(3); and
(2) Monitor nitrogen or oxygen concentration in the landfill gas on a monthly basis and…
(4) Where an owner or operator subject to the provisions of this subpart seeks to
demonstrate compliance with the operational standard for temperature in § 63.1958(c)(1),
monitor temperature of the landfill gas on a monthly basis as provided in § 63.1960(a)(4).
*9 VAC 5-170-160(A) – (Conditions on Approvals) of the Commonwealth of Virginia State Air
Pollution Control Board Regulations for the Control and Abatement of Air Pollution states in part:
“The board may impose conditions upon permits and other approvals which may be necessary to
carry out the policy of the Virginia Air Pollution Control Law, and which are consistent with the
regulations of the board. Except as otherwise specified, nothing in this chapter shall be understood to
limit the power of the board in this regard. If the owner or other person fails to adhere to the
conditions, the board may automatically cancel the permit or approvals. This section shall apply, but
not be limited, to approval of variances, approval of control programs, and granting of permits.”
*Va. Code § 10.1-1322(A) gives the Department the authority to issue, amend, revoke or
terminate and reissue permits, and failure to comply with any condition of a permit is considered a
violation of the Air Pollution Control Law.
ENFORCEMENT AUTHORITY
Va. Code § 10.1-1316 of the Air Pollution Control Law provides for an injunction for any
violation of the Air Pollution Control Law, the Air Board regulations, an order, or permit condition, and
provides for a civil penalty up to $32,500 per day of each violation of the Air Pollution Control Law,
regulation, order, or permit condition. In addition, Va. Code §§ 10.1-1307 and 10.1-1309 authorizes the
Air Pollution Control Board to issue orders to any person to comply with the Air Pollution Control Law
and regulations, including the imposition of a civil penalty for violations of up to $100,000. Also, Va.
Code § 10.1-1186 authorizes the Director of DEQ to issue special orders to any person to comply with the
Air Pollution Control Law and regulations, and to impose a civil penalty of not more than $10,000. Va.
Code §§ 10.1-1320 and 10.1-1309.1 provide for other additional penalties.
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The Court has the inherent authority to enforce its injunction, and is authorized to award the
Commonwealth its attorneys' fees and costs.
FUTURE ACTIONS
DEQ staff wishes to discuss all aspects of their observations with you, including any actions
needed to ensure compliance with state law and regulations, any relevant or related measures you plan to
take or have taken, and a schedule, as needed, for further activities. In addition, please advise us if you
dispute any of the observations recited herein or if there is other information of which DEQ should be
aware. In order to avoid adversarial enforcement proceedings, City of Bristol Virginia may be asked to
enter into a Consent Order with the Department to formalize a plan and schedule of corrective action and
to settle any outstanding issues regarding this matter, including the assessment of civil charges.
In the event that discussions with staff do not lead to a satisfactory conclusion concerning the
contents of this letter, you may elect to participate in DEQ’s Process for Early Dispute Resolution. Also,
if informal discussions do not lead to a satisfactory conclusion, you may request in writing that DEQ take
all necessary steps to issue a final decision or fact finding under
the APA on whether or not a violation has occurred. For further information on the Process for Early
Dispute Resolution, please see Agency Policy Statement No. 8-2005 posted on the Department’s website
under “Permit & Regulations,” “Enforcement,” and “Resources” (https://www.deq.virginia.gov/permitsregulations/enforcement) or ask the DEQ contact listed below.
Please contact me at (276) 676-4829 or crystal.bazyk@deq.virginia.gov within 10 days of the
date of this letter to discuss this matter.
Sincerely,

Crystal C. Bazyk
Enforcement and Air Compliance Monitoring Manager
cc:

Jeff Hurst - Regional Director
Kerri Nicholas, CO Enforcement

EXHIBIT 9

Commonwealth of Virginia
VIRGINIA DEPARTMENT OF ENVIRONMENTAL QUALITY
SOUTHWEST REGIONAL OFFICE
355-A Deadmore Street, Abingdon, Virginia 24210
(276) 676-4800 FAX (804) 698-4178
www.deq.virginia.gov
Travis A. Voyles
Acting Secretary of Natural and Historic Resources

Michael S. Rolband, PE, PWD, PWS Emeritus
Director
(804) 698-4020
Jeffrey Hurst
Regional Director

May 3, 2022
Mr. Randall Eads
City Manager
Bristol Virginia Integrated Solid Waste Facility
300 Lee Street
Bristol, Virginia 24201
NOTICE OF VIOLATION

Re:

NOV No. ASWRO001691-005
Bristol Virginia Integrated Solid Waste Facility – 2655 Valley Drive, Bristol, VA
Registration No. 11184

Dear Mr. Eads:
This letter notifies you of information upon which the Department of Environmental Quality
(Department or DEQ) may rely in order to institute an administrative or judicial enforcement action. Based
on this information, DEQ has reason to believe that the City of Bristol Virginia (Bristol) may be in violation
of the Air Pollution Control Law and Regulations at the Bristol Virginia Integrated Solid Waste
Management Facility (Facility).
This letter addresses conditions at the facility named above, and also cites compliance
requirements of the Air Pollution Control Law and Regulations. Pursuant to Va. Code § 10.1-1309
(A)(vi), this letter is not a case decision under the Virginia Administrative Process Act, Va. Code § 2.24000 et seq. (APA). The Department requests that you respond within 10 days of the date of this letter.
OBSERVATIONS AND LEGAL REQUIREMENTS
On August 23, 2021, EPA issued authorization to operate specific landfill gas wells (#s 35, 39,
40, 46 and 47) at temperatures greater than 131 ℉ (55 ℃) and utilize gas treatment alternatives at the
Facility for up to one calendar year, with additional reporting requirements. On September 28, 2021, 40
CFR Part 63 Subpart AAAA operational standards for the wellhead temperature operating standard
changed from 131 ℉ (55 ℃) to 145 ℉ (62.8 ℃) for operation of each interior wellhead in the collection
system.
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On February 28, 2022, Bristol submitted the second half 2021 NSPS WWW Semi-Annual
Report, second half 2021Title V Semi-Annual Monitoring Report and 2021 Title V Annual Compliance
Certification.
On March 4, 2022, Bristol submitted electronic correspondence regarding gas well #31R
temperature readings exceeding 145 ℉ (62.8 ℃) and stated corrective action was not implemented within
60 days of the initial temperature reading of 156 ℉ on December 23, 2021.
On May 2, 2022, DEQ staff conducted a PCE for review of the second half 2021 Title V SemiAnnual Monitoring Report and 2021 Title V Compliance Certification. The PCE also included review of
electronic correspondence received March 4, 2022 and April 13, 2022. The following describes the
staff’s factual observations and identifies the applicable requirements.
1. Observation: Gas Well Head Temperatures – From September 27, 2021 through December 31, 2021,
Bristol failed to a conduct 15-day recheck for landfill gas well #64 (by December 3, 2021) and #31R
(by January 7, 2022) when they had measured temperature readings exceeding 145 ℉ (62.8 ℃). For
the period January 1, 2022 to April 6, 2022, landfill gas well # 31R, 37, 64 and 67 had measured
temperature readings exceeding 145 ℉ (62.8 ℃). Bristol did not conduct enhanced wellhead
monitoring for landfill gas well #64 and #31R for weekly wellhead monitoring and carbon monoxide
(CO) monitoring which was to be initiated within one week of the initial monitoring event.
On November 18, 2021, landfill gas well #64 had a measured temperature reading of 149 ℉. The
next measured reading occurred 35 days later on December 23, 2021, and was recorded as 150 ℉.
The next measured reading occurred 7 days later on December 30, 2021, and was recorded as 150 ℉.
Bristol submitted a Root Cause Analysis with the February 28, 2022 report, which stated the cause of
the exceedance was the presence of a subsurface high temperature reaction and the high temperature
was not remediated within 60 days of the initial exceedance. Bristol initiated enhanced monitoring
(CO sampling) on January 19, 2022 for landfill gas well #64.
On December 23, 2021, landfill gas well #31R had a measured temperature reading of 156 ℉. The
next measured reading occurred 22 days later on January 14, 2022 and was recorded as 147 ℉.
Bristol submitted a Root Cause Analysis with the February 28, 2022 report, which stated the cause of
the exceedance was the presence of a subsurface high temperature reaction and the high temperature
was not remediated within 60 days of the initial exceedance. Bristol initiated enhanced monitoring
(CO sampling) on February 9, 2022 for landfill gas well #31R.
From January 1, 2022 to April 6, 2022, landfill gas well #31R had temperature readings of 147 –
151.2 ℉ (104 days). For the period February 1, 2022 to March 2, 2022 landfill gas well #37 had
temperature readings of 148 – 153.8 ℉ (29 days). For the period January 1, 2022 to February 23,
2022 landfill gas well #64 had temperature readings of 145.2 – 152 ℉ (53 days). For the period
February 2, 2022 to February 23, 2022 landfill gas well #67 had temperature readings of 145.6 – 147
℉ (21 days).
Legal Requirements:
* Permit Condition No. 2. of the Title V Permit effective March 13, 2021 states in part:
“…The landfill gas collection and control system shall meet the requirements of 40 CFR
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60.34f(a) through (g). Once the permittee begins to comply with the provisions of 40 CFR
63.1958, the permittee shall continue to operate the collection and control system according to
those provisions in lieu of the provisions of this condition and the provisions of 40 CFR 60.34f.”
* 40 CFR 63.1958(c)(1) states: “Beginning no later than September 27, 2021, operate each
interior wellhead in the collection system with a landfill gas temperature less than 62.8 degrees
Celsius (145 degrees Fahrenheit).”
* 40 CFR 63.1961(a)(5) states: “Where an owner or operator subject to the provisions of
this subpart seeks to demonstrate compliance with the operational standard for temperature
in § 63.1958(c)(1), unless a higher operating temperature value has been approved by
the Administrator under this subpart or under 40 CFR part 60, subpart WWW; 40 CFR part
60, subpart XXX; or a federal plan or EPA-approved and effective state plan or tribal plan that
implements either 40 CFR part 60, subpart Cc or 40 CFR part 60, subpart Cf, you must initiate
enhanced monitoring at each well with a measurement of landfill gas temperature greater than
62.8 degrees Celsius (145 degrees Fahrenheit) as follows:
(i) Visual observations for subsurface oxidation events (smoke, smoldering ash, damage to
well) within the radius of influence of the well.
(ii) Monitor oxygen concentration as provided in paragraph (a)(2) of this section;
(iii) Monitor temperature of the landfill gas at the wellhead as provided in paragraph (a)(4) of
this section.
(iv) Monitor temperature of the landfill gas every 10 vertical feet of the well as provided
in paragraph (a)(6) of this section.
(v) Monitor the methane concentration with a methane meter using EPA Method 3C of
appendix A-6 to part 60, EPA Method 18 of appendix A-6 to part 60 of this chapter, or a
portable gas composition analyzer to monitor the methane levels provided that the analyzer is
calibrated and the analyzer meets all quality assurance and quality
control requirements for EPA Method 3C or EPA Method 18.
(vi) Monitor and determine carbon monoxide concentrations…
(vii) The enhanced monitoring described in this paragraph (a)(5) must begin 7 calendar days
after the first measurement of landfill gas temperature greater than 62.8 degrees Celsius (145
degrees Fahrenheit); and
(viii) The enhanced monitoring in this paragraph (a)(5) must be conducted on a weekly basis.
If four consecutive weekly carbon monoxide readings are under 100 ppmv, then
enhanced monitoring may be decreased to monthly. However, if carbon monoxide readings
exceed 100 ppmv again, the landfill must return to weekly monitoring.
(ix) The enhanced monitoring in this paragraph (a)(5) can be stopped once a higher operating
value is approved, at which time the monitoring provisions issued with the higher operating
value should be followed, or once the measurement of landfill gas temperature at the wellhead
is less than or equal to 62.8 degrees Celsius (145 degrees Fahrenheit).
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2. Observation: Root Cause and Corrective Action Analysis – For the temperature exceedance for
landfill gas well #64 on November 18, 2021, the corrective action was not completed within 60 days
(60-day date January 17, 2022). For the temperature exceedance for landfill gas well #31R on
December 23, 2021, the corrective action was not completed within 60 days (60-day date February
21, 2022). In the February 28, 2022 report (page 41), Bristol included a Root Cause and Corrective
Action Analysis and Implementation Schedule which stated Bristol expected to submit a Higher
Operating Value Request to EPA for operation of landfill gas well #64 at a higher temperature by
March 11, 2022. On March 4, 2022, Bristol submitted electronic notification that completion of the
corrective action for landfill gas well #31R will entail submission of a Higher Operating Value
Request to EPA.
Legal Requirements:
* 40 CFR 63.1960(a)(4)(i)(A) states: “If a landfill gas temperature less than or equal to 62.8
degrees Celsius (145 degrees Fahrenheit) cannot be achieved within 15 days of the first
measurement of landfill gas temperature greater than 62.8 degrees Celsius (145 degrees
Fahrenheit), the owner of operator must conduct a root cause analysis and correct the
exceedance as soon as practicable, but no later than 60 days after a landfill gas temperature
greater than 62.8 degrees Celsius (145 degrees Fahrenheit) was first measured. The owner or
operator must keep records according to 63.1983(e)(3).
3.

Observation: Surface Methane Concentration Monitoring – Bristol conducted 4th quarter surface
emissions monitoring on November 11 and 12, 2021, during which there were 11 instances of meter
recorded methane concentrations at or above 500 ppmv level. Bristol failed to record latitude and
longitude coordinates and thus no follow-up 10-day and 1-month readings were conducted.
Legal Requirements:
* 40CFR 63.1960(c)(4) states: “Any readings of 500 pm or more above background at any
location must be recorded as a monitored exceedance and the actions specified in paragraphs
(c)(4)(i) through (v) of this section must be taken. As long as the specified actions are taken, the
exceedance is not a violation of the operation requirements of § 63.1958(d).
(i) The location of each monitored exceedance must be marked and the location and
concentration recorded. Beginning no later than September 27, 2021, the location must be
recorded using an instrument with an accuracy of at least 4 meters. The coordinates must be in
decimal degrees with at least five decimal places.
(ii) Cover maintenance or adjustments to the vacuum of the adjacent wells to increase gas
collection in the vicinity of each exceedance must be made and the location must be remonitored within 10 days of detecting the exceedance.
(iii) If the re-monitoring of the location shows a second exceedance, additional corrective
action must be taken and the location must be monitored again within 10 days of the second
exceedance. If the re-monitoring shows a third exceedance for the same location, the action
specified in paragraph (c)(4)(v) of this section has been taken.
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(iv) Any location that initially showed an exceedance but has a methane concentration less
than 500 ppm methane above background at the 10-day re-monitoring specified in paragraph
(c)(4)(ii) or (iii) of this section must be re-monitored 1 month form the initial exceedance. If the
1-month re-monitoring shows a concentration less than 500 ppm above background, no further
monitoring of that location is required until the next quarterly monitoring period. If the 1month re-monitoring shows an exceedance, the actions specified in paragraph (c)(4)(iii) or (v) of
this section must be taken.
(v) for any location where monitored methane concentration equals or exceeds 500 ppm
above background three times within a quarterly period, a new well or other collection device
must be installed within 120 days of the initial exceedance. An alternative remedy to the
exceedance, such as upgrading the blower, header pipes or control device, and a corresponding
timeline for installation may be submitted to the Administrator for approval.”
*9 VAC 5-170-160(A) – (Conditions on Approvals) of the Commonwealth of Virginia State Air
Pollution Control Board Regulations for the Control and Abatement of Air Pollution states in part:
“The board may impose conditions upon permits and other approvals which may be necessary to
carry out the policy of the Virginia Air Pollution Control Law, and which are consistent with the
regulations of the board. Except as otherwise specified, nothing in this chapter shall be understood to
limit the power of the board in this regard. If the owner or other person fails to adhere to the
conditions, the board may automatically cancel the permit or approvals. This section shall apply, but
not be limited, to approval of variances, approval of control programs, and granting of permits.”
*Va. Code § 10.1-1322(A) gives the Department the authority to issue, amend, revoke or
terminate and reissue permits, and failure to comply with any condition of a permit is considered a
violation of the Air Pollution Control Law.
ENFORCEMENT AUTHORITY
Va. Code § 10.1-1316 of the Air Pollution Control Law provides for an injunction for any
violation of the Air Pollution Control Law, the Air Board regulations, an order, or permit condition, and
provides for a civil penalty up to $32,500 per day of each violation of the Air Pollution Control Law,
regulation, order, or permit condition. In addition, Va. Code §§ 10.1-1307 and 10.1-1309 authorizes the
Air Pollution Control Board to issue orders to any person to comply with the Air Pollution Control Law
and regulations, including the imposition of a civil penalty for violations of up to $100,000. Also, Va.
Code § 10.1-1186 authorizes the Director of DEQ to issue special orders to any person to comply with the
Air Pollution Control Law and regulations, and to impose a civil penalty of not more than $10,000. Va.
Code §§ 10.1-1320 and 10.1-1309.1 provide for other additional penalties.
The Court has the inherent authority to enforce its injunction, and is authorized to award the
Commonwealth its attorneys' fees and costs.
FUTURE ACTIONS
DEQ staff wishes to discuss all aspects of their observations with you, including any actions
needed to ensure compliance with state law and regulations, any relevant or related measures you plan to
take or have taken, and a schedule, as needed, for further activities. In addition, please advise us if you
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dispute any of the observations recited herein or if there is other information of which DEQ should be
aware. In order to avoid adversarial enforcement proceedings, City of Bristol Virginia may be asked to
enter into a Consent Order with the Department to formalize a plan and schedule of corrective action and
to settle any outstanding issues regarding this matter, including the assessment of civil charges.
In the event that discussions with staff do not lead to a satisfactory conclusion concerning the contents of
this letter, you may elect to participate in DEQ’s Process for Early Dispute Resolution. Also, if informal
discussions do not lead to a satisfactory conclusion, you may request in writing that DEQ take all
necessary steps to issue a final decision or fact finding under the APA on whether or not a violation has
occurred. For further information on the Process for Early Dispute Resolution, please see Agency Policy
Statement No. 8-2005 posted on the Department’s website under “Permit & Regulations,”
“Enforcement,” and “Resources” (https://www.deq.virginia.gov/permits-regulations/enforcement) or ask
the DEQ contact listed below.
Please contact me at (276) 676-4829 or crystal.bazyk@deq.virginia.gov within 10 days of the
date of this letter to discuss this matter.

Sincerely,

Crystal C. Bazyk
Enforcement and Air Compliance Monitoring Manager

cc:

Jeff Hurst - Regional Director
Kerri Nicholas, CO Enforcement
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5/16/22, 8:39 AM

Commonwealth of Virginia Mail - FW: Semi-Monthly Daily LFG Well Temperature and Status Update

Blalock, Susan <susan.blalock@deq.virginia.gov>

FW: Semi-Monthly Daily LFG Well Temperature and Status Update
1 message
Crystal Bazyk <crystal.bazyk@deq.virginia.gov>
To: Angela Sells <angela.p.sells@deq.virginia.gov>
Cc: Susan Blalock <susan.blalock@deq.virginia.gov>

Mon, May 16, 2022 at 7:43 AM

From: King, Brandon <BKing@scsengineers.com>
Sent: Friday, May 13, 2022 6:26 PM
To: crystal.bazyk@deq.virginia.gov; hall.kristen@epa.gov; jeff.hurst@deq.virginia.gov; willard.erinm@epa.gov; stacy.bowers@deq.virginia.gov; David Cochran
<dcochran@bristolva.org>; mmaine@bristolva.org; Randall Eads <CityManager@bristolva.org>
Cc: Lock, Tom <TLock@scsengineers.com>; Dick, Bob <BDick@scsengineers.com>; Nachman, Lucas <LNachman@scsengineers.com>
Subject: RE: Semi-Monthly Daily LFG Well Temperature and Status Update

Ms. Hall and Ms. Bazyk,

In accordance with EPA’s letter, “Approval of Higher Operating Temperature Values of Landfill Gas Wells and Submission of Gas Treatment Alternatives at the
Bristol Virginia Integrated Solid Waste Facility” from August 2021, I am providing the May 13, 2022 status report on the existing wells, expansion of the gas
collection system, and continuing operating and monitoring results, covering the period from May 1-13, 2022.

Let me know if you have any questions.

Thank you,

D. Brandon King
https://mail.google.com/mail/u/0/?ik=db59e6879f&view=pt&search=all&permthid=thread-f%3A1731740039176985330%7Cmsg-f%3A1732983115228938935&simpl=msg-f%3A1732983115228938935&…
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5/16/22, 8:39 AM

Commonwealth of Virginia Mail - FW: Semi-Monthly Daily LFG Well Temperature and Status Update

Project Manager
SCS Engineers
15521 Midlothian Turnpike
Suite 305
Midlothian, VA 23113
Office: (804) 378-7440
Office Direct: (804) 486-1902
Mobile: (804) 840-7846

From: King, Brandon
Sent: Monday, May 2, 2022 2:02 PM
To: crystal.bazyk@deq.virginia.gov; hall.kristen@epa.gov; jeff.hurst@deq.virginia.gov; willard.erinm@epa.gov; stacy.bowers@deq.virginia.gov; David Cochran
<dcochran@bristolva.org>; mmaine@bristolva.org; Randall Eads <CityManager@bristolva.org>
Cc: Lock, Tom <TLock@scsengineers.com>; Dick, Bob <BDick@scsengineers.com>; Nachman, Lucas <LNachman@scsengineers.com>
Subject: Semi-Monthly Daily LFG Well Temperature and Status Update

Ms. Hall and Ms. Bazyk,
https://mail.google.com/mail/u/0/?ik=db59e6879f&view=pt&search=all&permthid=thread-f%3A1731740039176985330%7Cmsg-f%3A1732983115228938935&simpl=msg-f%3A1732983115228938935&…
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5/16/22, 8:39 AM

Commonwealth of Virginia Mail - FW: Semi-Monthly Daily LFG Well Temperature and Status Update

In accordance with EPA’s letter, “Approval of Higher Operating Temperature Values of Landfill Gas Wells and Submission of Gas Treatment Alternatives at the
Bristol Virginia Integrated Solid Waste Facility” from August 2021, I am providing the May 1, 2022 status report on the existing wells, expansion of the gas collection
system, and continuing operating and monitoring results, covering the period from April 16-30, 2022.

Let me know if you have any questions.

Thank you,

D. Brandon King
Project Manager
SCS Engineers
15521 Midlothian Turnpike
Suite 305
Midlothian, VA 23113
Office: (804) 378-7440
Office Direct: (804) 486-1902
Mobile: (804) 840-7846

Semi-monthly Daily LFG Well Temperature Update_5-13-22.pdf
1245K

https://mail.google.com/mail/u/0/?ik=db59e6879f&view=pt&search=all&permthid=thread-f%3A1731740039176985330%7Cmsg-f%3A1732983115228938935&simpl=msg-f%3A1732983115228938935&…
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SCS ENGINEERS

Environmental Consulting & Contracting

May 13, 2022
File No. 02218208.04

MEMORANDUM
TO: Kristin Hall, EPA Region III
Crystal Bayzk, VDEQ-SWRO
FROM: D. Brandon King, SCS Engineers
Robert E. Dick, SCS Engineers
SUBJECT: Semi-monthly Status Update – May 1st through May 13th, 2022
Bristol Integrated Waste Management Facility, Bristol, Virginia
In accordance with the Environmental Protection Agency (EPA) Region III letter, Approval of Higher
Operating Temperature Values for Landfill Gas Wells and Submission of Gas Treatment Alternatives
at the Bristol Virginia Integrated Solid Waste Management Facility, dated 8/23/21, SCS is
submitting this semi-monthly status update to satisfy the condition of compliance provision #2. This
compliance provision report includes daily temperature readings of the existing and new wells
installed. In addition, this report includes a summary of work accomplished during this reporting
period of 5/1/22 through 5/13/22, pursuant of compliance provision #2.

DAILY TEMPERATURE READINGS
Exhibit 1. Daily Temperature Readings
Mon

Tues

Wed

Thurs

Fri

Mon

Tues

Wed

Thurs

Fri

Well ID

5/2

5/3

5/4

5/5

5/6

5/9

5/10

5/11

5/12

5/13

GW-31R

149

148

144

NM

148

148

150

149

149

150

GW-35

82

85

86

NM

82

72

75

80

90

85

GW-37

152

150

146

NM

149

152

149

152

150

150

GW-39

112

110

109

NM

112

111

96

104

112

118

GW-40

112

109

108

NM

105

118

92

90

92

89

GW-46

89

92

99

NM

95

80

86

82

82

80

GW-47

79

77

80

NM

76

60

100

101

109

110

GW-49

132

NM

NM

NM

NM

130

128

130

128

130

GW-52

NM

NM

NM

NM

NM

Foam

Foam

Foam

129

NM

GW-53

110

NM

NM

NM

NM

NM

NM

85

86

79

GW-54

129

NM

NM

NM

NM

132

129

130

132

130

GW-55

168

NM

NM

NM

NM

NM

NM

112

92

NM

GW-58

110

NM

NM

NM

NM

110

98

90

92

85
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GW-59

109

NM

NM

NM

NM

98

105

108

106

130

GW-60

NM

NM

NM

NM

NM

NM

NM

NM

NM

NM

GW-61

138

NM

NM

NM

NM

110

126

128

126

125

GW-62

110

NM

NM

NM

NM

110

108

110

122

119

GW-64

132

NM

NM

NM

NM

140

139

138

139

140

GW-66

144

142

140

NM

141

NM

NM

NM

NM

92

GW-67

110

NM

NM

NM

NM

140

144

145

140

140

GW-68

NM

NM

NM

NM

NM

111

110

111

110

110

Note: All temperature data is reported in degrees Fahrenheit
Temperature HOV request letter sent to EPA dated 3/8/22 for temperature readings shown in red.
NM= No Measurements/ Not Monitored

LFG ANALYTICAL DATA REVIEW
The City and SCS are still awaiting the EPA’s evaluation of the Higher Operating Value for
Temperature Request letter submitted to EPA on 3/8/22. In May 2022, exceedance temperatures
persist in HOV requested wells GW-31R and GW-37 with SCS recording temperatures of 150F and
149F respectively on 5/4/22. This represents a decrease in temperature from the April readings. In
addition, SCS recorded a temperature of 180F at Well GW-55 on 5/4/22. SCS recorded CO samples
via 1.5L Summa Canisters at GW-31R, GW-37, and GW-55 on 5/4/22 and had the samples sent to
Enthalpy Analytical for EPA Method CO ALT 145 laboratory analysis. The three samples were
analyzed on 5/10/22 and the results showed CO concentrations below the minimal detection limit
(MDL) of 90 parts per million (ppm) for GW-31R and GW-37. Well GW-55 recorded a CO
concentration of 241 ppm. However, SCS conducted a retest of well GW-55 on 5/11/22 and
recorded a temperature of 118F. Therefore additional monitoring was not required per Subpart AAAA
as the temperature was below 145F. The laboratory analytical results for EPA Method CO ALT 145
from the report dated 5/13/22 are attached for reference.

NON-ROUTINE O&M
SCS Field Services (FS) O&M was on-site the week of 5/9/22 and removed the lateral LFG header
piping, pneumatic airline, and dewatering forcemain piping to LFG vertical well GW-57 on 5/9/22
and GW-40, GW-41, GW-46, GW-53, GW-56, GW-66, and horizontal collector HC-1 on 5/11/22 to
accommodate waste placement operations. SCS-FS raised GW-57 and GW-41. SCS-FS O&M
reinstalled LFG, air, and forcemain piping to LFG well GW-57 on 5/10/22 and GW-40, GW-41, GW46, GW-53, GW-56, GW-66, and horizontal collector HC-1 upon completion of waste placement
operations by the City in these respective areas on 5/13/22.
City personnel have been hauling cover soil into Permit #588 Landfill and spreading over exposed
areas of waste in non-active filling areas periodically in May. See reference photo below.
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EVALUATION OF LFG SYSTEM
There should be several functional dedicated pneumatic dewatering pumps available on standby to
be switched out in the event a well has a non-functioning pump. SCS-FS O&M recommends a
dedicated pneumatic pump testing and cleaning station be set up on-site in order to confirm the
operational status of dewatering pneumatic pumps at the Facility. SCS-FS O&M will be coordinating
with the City for the procurement and installation set up of a pump testing and cleaning station. SCSFS will provide the pump testing and cleaning station quote to the City by 5/16/22.
Furthermore, SCS Engineers advises the City to procure a QED AP4.5 Ultra High-Temperature
pneumatic pump with dedicated high temperature tubing bundle to compare overall performance
and time duration between pump maintenance (e.g. pump pulling and cleaning) to the One Pump by
Pump One. Looking further ahead, it will be important for the City to have at least 4 or 5 additional
dewatering pumps that are tested and confirmed to be operational to have on standby. SCS is
investigating other pumps that may require less maintenance in these conditions.
Please contact SCS or City personnel if you have any questions or require additional information.
cc:

Randall Eads, City of Bristol
David Cochran, City of Bristol
Michael Maine, City of Bristol
Erin Willard, EPA Region III
Jeff Hurst, VDEQ-SWRO
Stacy Bowers, VDEQ-SWRO
Tom Lock, SCS Field Services
Robert E. Dick, P.E., SCS Engineers
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1941 Reymet Road l Richmond, Virginia 23237 l Tel: (804)-358-8295 Fax: (804)-358-8297

Certificate of Analysis
Final Report
Laboratory Order ID 22E0429

SCS Field Services - Harrisburg, PA

Date Received:

May 6, 2022 10:08

4330 Lewis Road, Suite 1

Date Issued:

May 13, 2022 15:06

Harrisburg, PA 17111

Project Number:

07220028.00

Submitted To:

Scott Schoffner

Purchase Order:

Client Site I.D.:

Bristol

Client Name:

Enclosed are the results of analyses for samples received by the laboratory on 05/06/2022 10:08. If
you have any questions concerning this report, please feel free to contact the laboratory.
Sincerely,

Mandy Mishra
Laboratory Director
End Notes:

The test results listed in this report relate only to the samples submitted to the laboratory and as received by the
Laboratory.
Unless otherwise noted, the test results for solid materials are calculated on a wet weight basis.
Analyses for pH,
dissolved oxygen, temperature, residual chlorine and sulfite that are performed in the laboratory do not meet NELAC
requirements due to extremely short holding times. These analyses should be performed in the field. The results of field
analyses performed by the Sampler included in the Certificate of Analysis are done so at the client’s request and are not
included in the laboratory’s fields of certification nor have they been audited for adherence to a reference method or
procedure.
The signature on the final report certifies that these results conform to all applicable NELAC standards unless otherwise
specified. For a complete list of the Laboratory’s NELAC certified parameters please contact customer service.
This report shall not be reproduced
representative of Enthalpy Analytical, Inc.

except

in

full

without

the

expressed

and

written

approval

of

an

authorized

TNI Accredited
VELAP ID 460021
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ENTHALPY

6.1 0._ ANALYTICAL

1941 Reymet Road l Richmond, Virginia 23237 l Tel: (804)-358-8295 Fax: (804)-358-8297

Certificate of Analysis
Final Report
Laboratory Order ID 22E0429

Client Name:

SCS Field Services - Harrisburg, PA

Date Received:

May 6, 2022 10:08

4330 Lewis Road, Suite 1

Date Issued:

May 13, 2022 15:06

Project Number:

07220028.00

Harrisburg, PA 17111
Submitted To:
Client Site I.D.:

Purchase Order:

Scott Schoffner
Bristol

ANALYTICAL REPORT FOR SAMPLES
Sample ID

Laboratory ID

Matrix

Date Sampled

Date Received

31R

22E0429-01

Air

05/04/2022 15:18

05/06/2022 10:08

37

22E0429-02

Air

05/04/2022 15:12

05/06/2022 10:08

55

22E0429-03

Air

05/04/2022 15:32

05/06/2022 10:08
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ENTHALPY
'VI
e
6.1 0.__ ANALYTICAL
1941 Reymet Road l Richmond, Virginia 23237 l Tel: (804)-358-8295 Fax: (804)-358-8297

Certificate of Analysis
Final Report
Laboratory Order ID 22E0429

Client Name:

SCS Field Services - Harrisburg, PA
4330 Lewis Road, Suite 1

Date Received:
Date Issued:

May 6, 2022 10:08
May 13, 2022 15:06

Harrisburg, PA 17111
Submitted To:

Scott Schoffner

Project Number:

Client Site I.D.:

Bristol

Purchase Order:

07220028.00

ANALYTICAL RESULTS

Project Location:

Sample Description/Location:

Initial Vacuum(in Hg): 30

Field Sample #: 31R

Sub Description/Location:

Final Vacuum(in Hg):

Sample ID: 22E0429-01

Sample Matrix: Air

Canister ID: 063-00223: 10094

Receipt Vacuum(in Hg):

Canister Size: 1.4

Flow Controller Type: Passive
Flow Controller ID: LFCD1006

Sampled: 5/4/2022 15:18
Sample Type: LG
Volatile Organic Compounds by GC/TCD - Unadjusted, as received basis
ALT-145
ppmv
Analyte

Carbon Monoxide, as received

Result

MDL

ND

90.0

LOQ

90.0

Flag/Qual

Dilution

9

PF

1

Date/Time
Analyzed

Analyst

5/10/22 9:05

DFH

Page 3 of 13

ENTHALPY
'VI
e
6.1 0.__ ANALYTICAL
1941 Reymet Road l Richmond, Virginia 23237 l Tel: (804)-358-8295 Fax: (804)-358-8297

Certificate of Analysis
Final Report
Laboratory Order ID 22E0429

Client Name:

SCS Field Services - Harrisburg, PA
4330 Lewis Road, Suite 1

Date Received:
Date Issued:

May 6, 2022 10:08
May 13, 2022 15:06

Harrisburg, PA 17111
Submitted To:

Scott Schoffner

Project Number:

Client Site I.D.:

Bristol

Purchase Order:

07220028.00

ANALYTICAL RESULTS

Project Location:

Sample Description/Location:

Initial Vacuum(in Hg): 30

Field Sample #: 37

Sub Description/Location:

Final Vacuum(in Hg):

Sample ID: 22E0429-02

Sample Matrix: Air

Canister ID: 063-00212: 10220

Receipt Vacuum(in Hg):

Canister Size: 1.4

Flow Controller Type: Passive
Flow Controller ID: LFCD1006

Sampled: 5/4/2022 15:12
Sample Type: LG
Volatile Organic Compounds by GC/TCD - Unadjusted, as received basis
ALT-145
ppmv
Analyte

Carbon Monoxide, as received

Result

MDL

ND

90.0

LOQ

90.0

Flag/Qual

Dilution

9

PF

1

Date/Time
Analyzed

5/10/22 10:09

Analyst

DFH
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ENTHALPY
'VI
e
6.1 0.__ ANALYTICAL
1941 Reymet Road l Richmond, Virginia 23237 l Tel: (804)-358-8295 Fax: (804)-358-8297

Certificate of Analysis
Final Report
Laboratory Order ID 22E0429

Client Name:

SCS Field Services - Harrisburg, PA
4330 Lewis Road, Suite 1

Date Received:
Date Issued:

May 6, 2022 10:08
May 13, 2022 15:06

Harrisburg, PA 17111
Submitted To:

Scott Schoffner

Project Number:

Client Site I.D.:

Bristol

Purchase Order:

07220028.00

ANALYTICAL RESULTS

Project Location:

Sample Description/Location:

Initial Vacuum(in Hg): 30

Field Sample #: 55

Sub Description/Location:

Final Vacuum(in Hg):

Sample ID: 22E0429-03

Sample Matrix: Air

Canister ID: 063-00195: 11309

Receipt Vacuum(in Hg):

Canister Size: 1.4

Flow Controller Type: Passive
Flow Controller ID: LFCD1006

Sampled: 5/4/2022 15:32
Sample Type: LG
Volatile Organic Compounds by GC/TCD - Unadjusted, as received basis
ALT-145
ppmv
Analyte

Carbon Monoxide, as received

Result

MDL

LOQ

241

118

118

Flag/Qual

Dilution

11.8

PF

1

Date/Time
Analyzed

Analyst

5/10/22 11:13

DFH
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ENTHALPY
'VI
e
6.1 0.__ ANALYTICAL
1941 Reymet Road l Richmond, Virginia 23237 l Tel: (804)-358-8295 Fax: (804)-358-8297

Certificate of Analysis
Final Report
Laboratory Order ID 22E0429

SCS Field Services - Harrisburg, PA
4330 Lewis Road, Suite 1

Client Name:

Date Received:
Date Issued:

May 6, 2022 10:08
May 13, 2022 15:06

Harrisburg, PA 17111
Submitted To:

Scott Schoffner

Project Number:

Client Site I.D.:

Bristol

Purchase Order:

07220028.00

Analytical Summary
Sample ID

Preparation Factors
Initial / Final

Method

Batch ID

Sequence ID

Calibration ID

Volatile Organic Compounds by GC/TCD - Unadjusted, as received basis

Preparation Method:

22E0429-01

1.00 mL / 1.00 mL

ALT-145

BFE0363

SFE0326

No Prep VOC GC Air

AG00026

22E0429-02

1.00 mL / 1.00 mL

ALT-145

BFE0363

SFE0326

AG00026

22E0429-03

1.00 mL / 1.00 mL

ALT-145

BFE0363

SFE0326

AG00026
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ENTHALPY
'VI
e
6.1 0.__ ANALYTICAL
1941 Reymet Road l Richmond, Virginia 23237 l Tel: (804)-358-8295 Fax: (804)-358-8297

Certificate of Analysis
Final Report
Laboratory Order ID 22E0429

Client Name:

SCS Field Services - Harrisburg, PA
4330 Lewis Road, Suite 1

Date Received:
Date Issued:

May 6, 2022 10:08
May 13, 2022 15:06

Harrisburg, PA 17111
Submitted To:

Scott Schoffner

Project Number:

Client Site I.D.:

Bristol

Purchase Order:

07220028.00

Volatile Organic Compounds by GC/TCD - Unadjusted, as received basis - Quality Control

Enthalpy Analytical
Reporting
Analyte

Result

Spike

Source

Level

Result

%REC

Limit

Units

%REC

Limits

<

10.0

ppmv

Methane

4560

500

ppmv

5000

91.2

0-200

Carbon dioxide

4440

500

ppmv

5000

88.8

0-200

RPD
RPD

Limit

Qual

Batch BFE0363 - No Prep VOC GC Air
Prepared & Analyzed: 05/10/2022

Blank (BFE0363-BLK1)
Carbon Monoxide

Prepared & Analyzed: 05/10/2022

LCS (BFE0363-BS1)

Oxygen (O2)

4990

500

ppmv

5000

99.9

0-200

Nitrogen (N2)

5510

500

ppmv

5000

110

0-200

Hydrogen (H2)

5250

200

ppmv

5100

103

0-200

Carbon Monoxide

4680

10

ppmv

5000

93.7

0-200

Methane

236000

4500

ppmv

235000

0.225

25

Carbon dioxide

374000

4500

ppmv

373000

0.0873

25

Oxygen (O2)

7760

4500

ppmv

7730

0.503

25

Nitrogen (N2)

257000

4500

ppmv

256000

0.224

25

6670

1800

ppmv

6610

0.847

25

<

90.0

ppmv

<90.0

NA

25

Methane

115000

4500

ppmv

115000

0.159

25

Carbon dioxide

173000

4500

ppmv

172000

0.519

25

67200

4500

ppmv

67100

0.0382

25

3120

1800

ppmv

3050

2.37

25

502000

4500

ppmv

502000

0.00306

25

<

90.0

ppmv

<90.0

NA

25

Duplicate (BFE0363-DUP1)

Hydrogen (H2)
Carbon Monoxide

Source: 22E0429-01

Duplicate (BFE0363-DUP2)

Oxygen (O2)
Hydrogen (H2)
Nitrogen (N2)
Carbon Monoxide

Source: 22E0429-02

Duplicate (BFE0363-DUP3)
Carbon Monoxide

Source: 22E0429-03
287

118

ppmv

Prepared & Analyzed: 05/10/2022

Prepared & Analyzed: 05/10/2022

Prepared & Analyzed: 05/10/2022
241

17.2

25
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6.1 0.__ ANALYTICAL
1941 Reymet Road l Richmond, Virginia 23237 l Tel: (804)-358-8295 Fax: (804)-358-8297

Certificate of Analysis
Final Report
Laboratory Order ID 22E0429

Client Name:

SCS Field Services - Harrisburg, PA
4330 Lewis Road, Suite 1

Date Received:
Date Issued:

May 6, 2022 10:08
May 13, 2022 15:06

Harrisburg, PA 17111
Submitted To:

Scott Schoffner

Project Number:

Client Site I.D.:

Bristol

Purchase Order:

07220028.00

Volatile Organic Compounds by GC/TCD - Unadjusted, as received basis - Quality Control

Enthalpy Analytical
Reporting
Analyte

Result

Limit

Units

Spike

Source

Level

Result

%REC
%REC

Limits

RPD
RPD

Limit

Qual

Batch BFE0363 - No Prep VOC GC Air
Duplicate (BFE0363-DUP4)

Source: 22E0445-01

Prepared & Analyzed: 05/10/2022

Methane

453000

4500

ppmv

452000

0.192

25

Carbon dioxide

411000

4500

ppmv

411000

0.0374

25

Oxygen (O2)

<

4500

ppmv

<4500

NA

25

Nitrogen (N2)

6030

4500

ppmv

6060

0.445

25

Hydrogen (H2)

51300

1800

ppmv

51500

0.378

25

<

90.0

ppmv

<90.0

NA

25

Methane

327000

4500

ppmv

327000

0.0328

25

Carbon dioxide

435000

4500

ppmv

415000

4.70

25

Oxygen (O2)

<

4500

ppmv

<4500

NA

25

Nitrogen (N2)

<

4500

ppmv

<4500

NA

25

143000

1800

ppmv

143000

0.0186

25

<

90.0

ppmv

<90.0

NA

25

Carbon Monoxide

Duplicate (BFE0363-DUP5)

Hydrogen (H2)
Carbon Monoxide

Source: 22E0445-02

Duplicate (BFE0363-DUP6)

Source: 22E0445-03

Prepared & Analyzed: 05/10/2022

Prepared & Analyzed: 05/10/2022

Methane

317000

4500

ppmv

313000

1.20

25

Carbon dioxide

355000

4500

ppmv

380000

6.84

25

Oxygen (O2)

34100

4500

ppmv

32900

3.55

25

Hydrogen (H2)

73700

1800

ppmv

76500

3.79

25

Nitrogen (N2)

131000

4500

ppmv

127000

2.93

25

<

90.0

ppmv

94.3

NA

25

Methane

314000

4500

ppmv

314000

0.171

25

Carbon dioxide

176000

4500

ppmv

198000

11.5

25

87200

4500

ppmv

87100

0.147

25

<

1800

ppmv

<1800

NA

25

315000

4500

ppmv

315000

0.132

25

<

90.0

ppmv

<90.0

NA

25

Carbon Monoxide

Duplicate (BFE0363-DUP7)

Oxygen (O2)
Hydrogen (H2)
Nitrogen (N2)
Carbon Monoxide

Source: 22E0447-01

Prepared & Analyzed: 05/10/2022
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Certificate of Analysis
Final Report
Laboratory Order ID 22E0429

Client Name:

SCS Field Services - Harrisburg, PA
4330 Lewis Road, Suite 1

Date Received:
Date Issued:

May 6, 2022 10:08
May 13, 2022 15:06

Harrisburg, PA 17111
Submitted To:

Scott Schoffner

Project Number:

Client Site I.D.:

Bristol

Purchase Order:

07220028.00

Volatile Organic Compounds by GC/TCD - Unadjusted, as received basis - Quality Control

Enthalpy Analytical
Reporting
Analyte

Result

Limit

Units

Spike

Source

Level

Result

%REC
%REC

Limits

RPD
RPD

Limit

Qual

Batch BFE0363 - No Prep VOC GC Air
Duplicate (BFE0363-DUP8)

Source: 22E0502-01

Prepared & Analyzed: 05/10/2022

Methane

350000

4500

ppmv

351000

0.0576

25

Carbon dioxide

400000

4500

ppmv

382000

4.60

25

<

4500

ppmv

<4500

NA

25

Hydrogen (H2)

111000

1800

ppmv

112000

0.410

25

Nitrogen (N2)

43000

4500

ppmv

43000

0.0741

25

111

90.0

ppmv

117

5.06

25

Methane

369000

4500

ppmv

370000

0.0750

25

Carbon dioxide

309000

4500

ppmv

309000

0.265

25

Oxygen (O2)

<

4500

ppmv

<4500

NA

25

Nitrogen (N2)

137000

4500

ppmv

140000

2.41

25

Hydrogen (H2)

84000

1800

ppmv

83600

0.497

25

<

90.0

ppmv

<90.0

NA

25

Oxygen (O2)

Carbon Monoxide

Duplicate (BFE0363-DUP9)

Carbon Monoxide

Source: 22E0503-01

Duplicate (BFE0363-DUPA)

Source: 22E0503-02

Prepared & Analyzed: 05/10/2022

Prepared & Analyzed: 05/10/2022

Methane

369000

4500

ppmv

369000

0.0483

25

Carbon dioxide

403000

4500

ppmv

404000

0.323

25

Oxygen (O2)

<

4500

ppmv

<4500

NA

25

Nitrogen (N2)

21700

4500

ppmv

21700

0.0572

25

Hydrogen (H2)

96600

1800

ppmv

96700

0.189

25

128

90.0

ppmv

130

1.19

25

Methane

116000

4500

ppmv

117000

0.307

25

Carbon dioxide

174000

4500

ppmv

174000

0.388

25

Oxygen (O2)

61700

4500

ppmv

61900

0.257

25

Hydrogen (H2)

49300

1800

ppmv

49700

0.837

25

Nitrogen (N2)

341000

4500

ppmv

342000

0.484

25

91.2

90.0

ppmv

93.7

2.73

25

Carbon Monoxide

Duplicate (BFE0363-DUPB)

Carbon Monoxide

Source: 22E0503-03

Prepared & Analyzed: 05/10/2022
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Certificate of Analysis
Final Report
Laboratory Order ID 22E0429

Client Name:

SCS Field Services - Harrisburg, PA
4330 Lewis Road, Suite 1

Date Received:
Date Issued:

May 6, 2022 10:08
May 13, 2022 15:06

Harrisburg, PA 17111
Submitted To:

Scott Schoffner

Project Number:

Client Site I.D.:

Bristol

Purchase Order:

07220028.00

Certified Analytes included in this Report
Analyte

Certifications

Analyte

Certifications

Code

Description

Laboratory ID

Expires

MADEP

Massachusetts DEP

M-VA913

06/30/2022

MdDOE

Maryland DE Drinking Water

341

12/31/2022

NC

North Carolina DENR

495

07/31/2022

NCDEQ

North Carolina DEQ

495

12/31/2022

NCDOH

North Carolina Department of Health

51714

07/31/2022

NJDEP

NELAP-New Jersey DEP

VA015

06/30/2022

NYDOH

New York DOH Drinking Water

12096

04/01/2023

PADEP

NELAP-Pennsylvania Certificate #007

68-03503

10/31/2022

VELAP

NELAP-Virginia Certificate #11821

460021

06/14/2022

WVDEP

West Virginia DEP

350

11/30/2022

Qualifiers and Definitions
RPD

Relative Percent Difference

Qual

Qualifers

-RE

Denotes sample was re-analyzed

PF

Preparation Factor

MDL

Method Detection Limit

LOQ

Limit of Quantitation

ppbv

parts per billion by volume

TIC

Tentatively Identified Compounds are compounds that are identified by comparing the analyte mass spectral pattern with the
NIST spectral library. A TIC spectral match is reported when the pattern is at least 75% consistent with the published pattern.
Compound concentrations are estimated and are calculated using an internal standard response factor of 1.
All EPA method 3C results are reported as normalized values when the sum total of all evaluated constituents is outside ± 10%
of the absolute.
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THALPY
AIR ANALYSIS

Water & SO Laboratories

Equipment due 4/29/22

CHAIN OF CUSTODY

PROJECT NAME/Quote #:

Same

Bristol

COMPANY NAME: SCS Field Services - Harrisburg

INVOICE TO:

CONTACT:

INVOICE CONTACT:

SITE NAME: :,''.:, r l".k--,-A

ADDRESS:

INVOICE ADDRESS:

PHONE #:

INVOICE PHONE #:

PROJECT NUMBER::,) 7 ,:z .-- Li c ,.2. S'. {c,
P.O. #:
Pretreatment Program:

EMAIL:

FAX #:

SAMPLER NAME (PRINT): Q.,1 6,„

Canister Information

Flow
Controller
ID

Cal
Flow
(mUmin)

Canister ID

1)\

2)

(")--)1

3)

---,....3\.
\
.
,...)

,,,
.

LAB
LAB
Receiving
Outgoing
Canister
Canister
Vacuum (in Vacuum (in

Cleaning
Batch ID

...
5 Days)

10

Circle:

\..

or

Hg)

Initial
Canister
Start Time Vacuum (in
Start Date

Hg)

10095

1.4 3C220330-0;

30

c:\

10220

1.4 K220330-0::

30

e6

4

..,c)

(Q

05/A7

Barometric Pres. (in Hg):

Final
Canister
Stop Time Vacuum (in

Starting
Sample
Temp °F

Stop Date

',), (iI

)5D

sw,
. 1"2

'‘",„,,e4-1

i 5 KI

Hg)

(24hr clock)

i 7)

' / t)

) ,7 o

L g, -0-:,

Hg)

(24hr clock)

,
, , i

,6

b.

/..)/
2__

Ending
Sample
Temp °F

:6 D

ANALYST:

LG x

LG x

/c7,2-

.

.. .j.-

' ..ii

11309

1.4 3C220330-0

30

21
-1.z

0

,-,
'") ,c5-

0 -.15 •3c--

/3: ,7? i

7
1-,

) (6

LG x

2..,
4)

1.4 BC220330-0"Z

12856
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05/CLO
/
Z

1
1
LINQUISHED:

of
1
3

e_c-iJ7- X

DATE / TIME

4'

bATE / TIME

-e:

\

CY"VrY'

22

C5
,

Level I

❑

Level II

❑

Level III

❑

Li2

Level IV

0

LAB USE ONLY

063 -22°- 6)°n

kffe'

DATE / TIME

RECEIVED:
nn

QC Data Package

DATE / TIME

RECEIVED:

DATE / TIME

LINQUISHED:

geaP

LG x

30

RECEIVED:

RELINQUISHED:

Day

i

Sampling Stop Information

Sampling Start Information
Barometric Pres. (in Hg): -7 g, Q) —

,.._,

1

1)

S ize (L)

CLIENT
SAMPLE I.D.

Turn Around Time:

PWS I.D. #:

,,,,

Matrix Codes: AA=Indoor/Ambient Air SG=Soil Gas LV=LandfillNent Gas OT=Other

Regulator Info

/

SAMPLER SIGNATURE:

DejfeLrf"

YES (1\10-\

Is sample from a chlorinated supply?

Regulatory State: \..//__

Is sample for compliance reporting?()NO

Alt145CO

formerly Air,

Matrix(See Codes)

\ki

ANALYTICAL

SCS Field Services
Bristol
t.)

22E0429

Recd: 05/06/2 022 Due: 05/13/2 022
v130325002

I 0).xls

ENTHALPY

ANALYTICAL
8r Soil Laboratories

AIR ANALYSIS
CHAIN OF CUSTODY

formerly Air, Water

Equipment due 4129122
PROJECT NAME/Quote #:

COMPANY NAME: SCS Field Services - Harrisburg

INVOICE TO:

Same

CONTACT:

INVOICE CONTACT:

SITE NAME:

ADDRESS:

INVOICE ADDRESS:

PROJECT NUMBER:

PHONE*

INVOICE PHONE #:

P.O. #:
Pretreatment Program:

EMAIL:

FAX #:

'Regulatory State:

Is sample for compliance reporting? YES NO

Bristol

Is sample from a chlorinated supply?

NO

Turn Around Time:

SAMPLER SIGNATURE:

SAMPLER NAME (PRINT):

YES

PWS I.D. #:
Circle: 10

5 Days

or _

Day

CLIENT
SAMPLE I.D.

Canister Information

21
Flow
Cal
Controller Flow
?,,'
(mLhnin) Canister ID 0
ID

cleaning
Batch ID

Sampling Start Information

Sampling Stop Information

Barometric Pres. (in Hg):

Barometric Pres. (in Hg):

LAB
LAB
Initial
Outgoing Receiving
Canister Starting
Canister
Canister
Start Time Vacuum (in Sample
Vacuum (In Vacuum (In
Hg)
Start Date (24hr clock)
Hg)
Temp T
Hg)

Stop Date

Final
Canister
Ending
Stop Time Vacuum (In Sample
(24hr clock)

Hg)

Temp T

ANALYSI;
Alt 145CO

Regulator Info

Matrix (See Codes)

Matrix Codes: AA=Indoor/Amblent Air SG=Soll Gas LV=LandfillNent Gas OT=Other

1)

20001

1.4 BC220323-01

30

LG x

2)

12666

1.4 BC220401.0*

30

LG x

3)

4)

TILINQUISHED:
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-0
rs,
U3
cp
11F
of
FA

ec'rkh

e

RECEIVED:

,,,,„,,, 5169/ez

DATE / TIME

IbP

QC Data Package
Level I

LAB USE ONLY

0

3kC) /

ZI.7 ) Y10 KR', K) SW(

i
k.)

,.0

i Recd:

05/06/2022 Due: 05/13/2022
v130325002

air (10).xls
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Certificate of Analysis
Final Report
Laboratory Order ID 22E0429

Client Name:

SCS Field Services - Harrisburg, PA
4330 Lewis Road, Suite 1

Date Received:
Date Issued:

May 6, 2022 10:08
May 13, 2022 15:06

Harrisburg, PA 17111
Submitted To:

Scott Schoffner

Project Number:

Client Site I.D.:

Bristol

Purchase Order:

07220028.00

Sample Conditions Checklist
Samples Received at:
How were samples received?
Were Custody Seals used? If so, were they received intact?

21.70°C

FedEx Express
No

Are the custody papers filled out completely and correctly?

Yes

Do all bottle labels agree with custody papers?

Yes

Is the temperature blank or representative sample within acceptable limits or received on ice, and recently taken?

Yes

Are all samples within holding time for requested laboratory tests?

Yes

Is a sufficient amount of sample provided to perform the tests included?

Yes

Are all samples in appropriate containers for the analyses requested?

Yes

Were volatile organic containers received?

No

Are all volatile organic and TOX containers free of headspace?

NA

Is a trip blank provided for each VOC sample set? VOC sample sets include EPA8011, EPA504, EPA8260, EPA624,
EPA8015 GRO, EPA8021, EPA524, and RSK-175.

NA

Are all samples received appropriately preserved? Note that metals containers do not require field preservation but lab
preservation may delay analysis.

Yes
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EXHIBIT 11

COMMONWEALTH of VIRGINIA
DEPARTMENT OF ENVIRONMENTAL QUALITY
Matthew J. Strickler
Secretary of Natural Resources

SOUTHWEST REGIONAL OFFICE
355 - A Deadmore Street, Abingdon, Virginia 24210
(276) 676-4800 Fax (276) 676-4899
www.deq.virginia.gov

David K_ Paylor
Director
Jeffrey Hurst
Regional Director

January 11, 2021
Mr. Randall Eads
City Manager
300 Lee Street
City of Bristol, Virginia
Bristol, Virginia 24201
Deficiency Letter
Re:

Bristol Integrated Solid Waste Management Facility
Bristol Balefill
Solid Waste Permit ("SWP") Number 588

Dear Mr. Eads,
On December 21, 2020 the Virginia Department of Environmental Quality Southwest
Regional Office conducted a focused compliance inspection of the solid waste management
facility operating under SWP 588. During this inspection, the facility was evaluated for
compliance with the Virginia Waste management law and regulations, and your solid waste
permit. A copy of the inspection checklist is enclosed.
Based on review of observations, responses, and documents obtained during this
inspection, the Department has reason to believe that Bristol Integrated Solid Waste
Management Facility may be in violation of the Virginia Waste Management Act, Virginia Solid
Waste Management Regulations, or the permit. This information is noted on the enclosed
inspection checklist(s) and is summarized below:
1. Observations: The facility should develop an odor management plan per SOLID
WASTE PERMITTING SUBMISSION INSTRUCTION NO. 13; "LANDFILL GAS
MANAGEMENT, REMEDIATION, and ODOR PLANS FOR SOLID WASTE
DISPOSAL FACILITIES (attached), in response to the recent odor complaints
received.

Legal Requirements: Pursuant to 9VAC20-81-200.D of the Virginia Solid Waste
Management Regulations when an odor nuisance or hazard is created under
normal operating conditions and upon notification from the department, the
permittee shall, within 90 days, develop and implement an odor management plan to
address odors that may impact citizens beyond the facility boundaries. The
permittee shall place the plan in the operating record and a copy shall be submitted
to the departmentfor its records.

2. Observations: As of the time of the inspection, there have been more than 30
complaints received by the facility, DEQ and TDEC from mid-November to date.
Legal Requirements: Pursuant to 9VAC20-81-140.A of the Virginia Solid Waste
Management Regulations Odors and vectors shall be effectively controlled so they
do not constitute nuisances or hazards. Odors hazard or nuisances shall be
controlled in accordance with 9VAC20-81-200.D.

Please advise this office in writing within 20 calendar days of receipt of this letter if your
facility has taken or intends to take corrective action to address these issues, or if there is other
information that DEQ should consider. A schedule should be provided for any intended actions.
Your letter will assist our staff in maintaining a complete and accurate record of the
compliance status of your facility. Compliance may be verified by on-site inspection or other
appropriate means.

Pursuant to Va. Code § 10.1-1455(0), this letter is not a case decision under the Virginia
Administrative Process Act, Va. Code § 2.2-4000 et seq. (APA). In the event that discussions
with staff do not lead to a satisfactory conclusion concerning the contents of this letter, you may
elect to participate in DEQ’s Process for Early Dispute Resolution, or you may request in writing
that DEQ take all necessary steps to issue a final decision or fact finding under the APA on
whether or not a violation has occurred. If you have any questions, please contact me at (276)
676-4841.
------ ----------------Sincerely,

Stephan Martin
Solid Waste Compliance Inspector
Copy: G.Wallace McCulloch, P.E., Public Works Director
Daniel Manweiler, Dan Scott, SWRO
Facility File (SWP588)
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Commonwealth of Virginia
VIRGINIA DEPARTMENT OF ENVIRONMENTAL QUALITY
SOUTHWEST REGIONAL OFFICE
355-A Deadmore Street, Abingdon, Virginia 24210
(276) 676-4800
www.deq.virginia.gov
Ann F. Jennings
Secretary of Natural and Historic Resources

David K. Paylor
Director
(804) 698-4000
Jeffrey Hurst
Regional Director

December 7, 2021
Mr. Randall Eads
City Manager
City of Bristol, Virginia
300 Lee Street
Bristol, Virginia 24201

NOTICE OF VIOLATION
RE:

NOV No. NOV-002-1221-SW
Bristol Integrated Solid Waste Management Facility
Bristol Sanitary Landfill; 2655 Valley Drive, Bristol, Virginia
Solid Waste Permit (“SWP”) Number 588

Dear Mr. Eads:
This letter notifies you of information upon which the Department of Environmental
Quality (“Department” or “DEQ”) may rely in order to institute an administrative or judicial
enforcement action. Based on this information, DEQ has reason to believe that the Bristol
Integrated Solid Waste Management Facility (“Facility”) may be in violation of the Virginia
Waste Management Act, Va. Code § 10.1-1400 et seq. (“Act”), the Virginia Solid Waste
Management Regulations, 9 VAC 20-81-10 et seq. (“Regulations”), or SWP588 (the “Permit”).
This letter addresses conditions at the facility named above and also cites compliance
requirements of the Act, Regulations, and SWP588. Pursuant to Va. Code § 10.1-1455 (G), this
letter is not a case decision under the Virginia Administrative Process Act, Va. Code § 2.2-4000
et seq. (“APA”). DEQ requests that you respond within 10 days of the date of this letter to
arrange a time for discussion.

Bristol Integrated Solid Waste Management Facility
Bristol Sanitary Landfill; SWP No. 588
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OBSERVATIONS AND LEGAL REQUIREMENTS
On November 8, 2021, DEQ Southwest Regional Office staff conducted a site visit at the
Facility. A copy of the inspection checklist is attached. The following describe the staff’s
factual observations and identify the applicable legal requirements:
1. Observations: During an onsite compliance evaluation on April, 16, 2021, the
gradient control pump was observed to be functioning improperly. On May
27, 2021, the facility was issued a Warning Letter for an improperly
functioning gradient control pump. In a June 15, 2021 response letter, the
Facility stated it hoped to have the pump replaced within 60 days. On
November 8, 2021, DEQ staff met onsite with Facility representatives to
participate in the Bristol Landfill weekly update call and to observe site
operating conditions. During this site visit, it was observed that both pumps
intended to convey leachate and gradient control to the sanitary sewer system
were not functioning properly, and the gradient control pump had not been
replaced. Leachate and gradient control waters were being conveyed to the
sanitary system using a temporary, backup pump.
Legal Requirements: Regulation 9 VAC 20-81-100(B) states: “All solid
waste disposal facilities shall be maintained and operated in accordance
with the permit issued pursuant to this regulation, and in accordance
with the approved design and intended use of the facility.”
Permit Module I, Section I(B)(5), states, in part: “The permittee shall at
all times properly operate and maintain all units (and related
appurtenances) which are installed or used by the permittee to achieve
compliance with the operations manual and the conditions of this permit.
ENFORCEMENT AUTHORITY
Va. Code § 10.1-1455 of the Waste Management Act provides for an injunction for any
violation of the Waste Management Act, Waste Management Board regulations, an order, or
permit condition, and provides for a civil penalty up to $32,500 per day of each violation of the
Waste Management Act, regulation, order, or permit condition. In addition, Va. Code § 10.11455 (G) authorizes the Waste Management Board to issue orders to any person to comply with
the Waste Management Act and regulations, including the imposition of a civil penalty for
violations of up to $100,000. Also, Va. Code § 10.1-1186 authorizes the Director of DEQ to
issue special orders to any person to comply with the Waste Management Act and regulations.
Va. Code §§ 10.1-1455 (D) and 10.1-1455 (I) provide for other additional penalties.
FUTURE ACTIONS
DEQ staff wishes to discuss all aspects of their observations with you, including any
actions needed to ensure compliance with state law and regulations, any relevant or related
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measures you plan to take or have taken, and a schedule, as needed, for further activities. In
addition, please advise us if you dispute any of the observations recited herein or if there is other
information of which DEQ should be aware. In order to avoid adversarial enforcement
proceedings, the Bristol Integrated Solid Waste Management Facility may be asked to enter into
a Consent Order with the Department to formalize a plan and schedule of corrective action and to
settle any outstanding issues regarding this matter, including the assessment of civil charges.
In the event that discussions with staff do not lead to a satisfactory conclusion concerning
the contents of this letter, you may elect to participate in DEQ’s Process for Early Dispute
Resolution. Also, if informal discussions do not lead to a satisfactory conclusion, you may
request in writing that DEQ take all necessary steps to issue a final decision or fact finding under
the APA on whether or not a violation has occurred. For further information on the Process for
Early Dispute Resolution, please see Agency Policy Statement No. 8-2005 posted on the
Department’s website under “Permits & Regulations”, “Enforcement”, and “Resources”
(https://www.deq.virginia.gov/permits-regulations/enforcement) or ask the DEQ contact listed
below.
Please contact Jonathan Chapman at jonathan.chapman@deq.virginia.gov or (276) 5252557 within 10 days of the date of this letter to discuss this matter.
Sincerely,

Crystal C. Bazyk
Enforcement & Air Compliance/Monitoring Manager

Attachment
cc:

Jeffrey Hurst, Regional Director, DEQ-SWRO
Stacy Bowers, Land Protection Program Manager, DEQ-SWRO
Stephan Martin, Compliance Inspector, DEQ-SWRO
Jonathan Chapman, Enforcement Specialist, DEQ-SWRO
Priscilla Rohrer, Compliance Coordinator, DEQ-CO
Enforcement File (123-1)
File (SWP588)
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Commonwealth of Virginia
VIRGINIA DEPARTMENT OF ENVIRONMENTAL QUALITY
SOUTHWEST REGIONAL OFFICE
355-A Deadmore Street, Abingdon, Virginia 24210
(276) 676-4800 FAX (804) 698-4178
www.deq.virginia.gov
Travis A. Voyles
Acting Secretary of Natural and Historic Resources

Michael S. Rolband, PE, PWD, PWS Emeritus
Director
(804) 698-4020
Jeffrey Hurst
Regional Director

April 25, 2022
Mr. Randall Eads
City Manager
City of Bristol, Virginia
300 Lee Street
Bristol, Virginia 24201

NOTICE OF VIOLATION
RE:

NOV No. NOV-003-0422-SW
Bristol Integrated Solid Waste Management Facility; Bristol Sanitary Landfill
2655 Valley Drive, Bristol, Virginia
Solid Waste Permit (“SWP”) Number 498

Dear Mr. Eads:
This letter notifies you of information upon which the Department of Environmental
Quality (“Department” or “DEQ”) may rely in order to institute an administrative or judicial
enforcement action. Based on this information, DEQ has reason to believe that the Bristol
Sanitary Landfill SWP 498 (“Facility”) may be in violation of the Virginia Waste Management
Act, Va. Code § 10.1-1400 et seq. (“Act”), the Virginia Solid Waste Management Regulations, 9
VAC 20-81-10 et seq. (“Regulations”), or SWP498 (the “Permit”).
This letter addresses conditions at the facility named above and also cites compliance
requirements of the Act, Regulations, and SWP498. Pursuant to Va. Code § 10.1-1455 (G), this
letter is not a case decision under the Virginia Administrative Process Act, Va. Code § 2.2-4000
et seq. (“APA”). DEQ requests that you respond within 10 days of the date of this letter to
arrange a time for discussion.
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OBSERVATIONS AND LEGAL REQUIREMENTS
On March 1, 2022, the DEQ Southwest Regional Office received verbal notification of an
offsite discharge of storm water mixed with leachate from the Facility. On March 1, 2022, DEQ
Pollution Response Program (“PREP”), water and solid waste staff visited the Facility and spoke
with landfill staff. During this compliance evaluation, DEQ PREP, water and solid waste staff
were informed that, on February 25, 2022, landfill staff observed leachate levels in the pump
station reservoir at higher than normal levels. On February 28, 2022, in order to prevent an
overflow of the leachate reservoir, landfill staff closed a valve controlling the flow of storm
water runoff to the reservoir. Runoff collected in a trench berm containing and transporting the
runoff from the Facility. On March 1, 2022, landfill staff observed runoff from the Facility had
filled the trench berm and overflowed the bank towards the pump station. The discharge reached
storm water Outfall 001, which is permitted by VPDES Permit No. VAR050053 to discharge
storm water only, before it could be contained. The amount of runoff that was released offsite
was unknown.
On March 2, 2022, DEQ solid waste staff returned to the Facility to continue with the
compliance evaluation. The compliance evaluation was conducted to evaluate Facility
compliance with the applicable Regulations. The inspection checklist is attached. Staff also
reviewed documents provided to DEQ during the course of this inspection. The following
describe the staff’s factual observations and identify the applicable legal requirements:
1. Observations: On March 1, 2022, DEQ Southwest Regional Office received
notification of an offsite discharge of storm water mixed with leachate from
the Facility. On March 4, 2022, DEQ received a written response from
Draper Aden Associates on behalf of the City of Bristol pertaining to the
offsite discharge from the Facility. The written response stated, in part, that
the trench berm containing and transporting runoff from landfill 498 filled and
overflowed over the bank and towards the pump station. The majority of the
release was believed to be storm water, but landfill staff observed 4 to 6
leachate seeps on landfill 498 joining with the storm water flowing through
the trench berm. The release reached storm water outfall 001 before being
contained, and an unknown amount of runoff was released offsite.
Legal Requirements: Regulation 9 VAC 20-81-140(A)(6) states, in part:
“Landfills shall not: a. Allow leachate from the landfill to drain or
discharge into surface waters except when treated onsite and discharged
into surface water as authorized under a VPDES Permit (9VAC25-31).”
Regulation 9 VAC 20-81-210(F)(3) states: “If a leachate seep(s) occurs,
the owner or operator shall repair the seep(s) and do the following: 3.
Any leachate released outside the lined area permitted for waste disposal
shall be properly collected and disposed.”
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2. Observations: During the March 2, 2022 site evaluation, DEQ solid waste
staff observed leachate seeps around the landfill just above the trench berm.
The leachate seeps were observed in areas where intermediate cover was in
place. Some leachate seeps showed signs of staining and a sheen. Leachate
seepage was observed flowing into the trench berm. Some soils in the trench
berm below the leachate seeps were observed to be stained orange to brown in
color.
Legal Requirements: Regulation 9 VAC 20-81-210(F)(2) states: “If
leachate seep(s) occurs, the owner or operator shall repair the seep(s) and
do the following: 2. Take immediate action to minimize, control, or
eliminate the seep, and to contain and properly manage the leachate at
the source of the seep.”
3. Observations: During the March 2, 2022 site evaluation, solid waste staff
observed exposed and uncovered solid waste in the northern and southern
portions of the landfill. Facility staff indicated landfill mining activities have
been idle since the previous DEQ site visit on November 4, 2021. During the
November 4, 2021 site visit, landfill mining activities were reported to have
been idle for at least the previous 45 days, while city personnel and resources
were dedicated to the SWP 588 quarry site.
Legal Requirements: Regulation 9 VAC 20-81-140(B)(1)(c) states, in part:
“Daily cover consisting of at least six inches of compacted soil or other
approved material shall be placed upon and maintained on all exposed
solid waste prior to the end of each operating day, or at more frequent
intervals if necessary, to control disease vectors, fires, odors, blowing
litter, and scavenging…”
Regulation 9 VAC 20-81-140(B)(1)(d) states: “Intermediate cover of at
least six inches of additional compacted soil shall be applied and
maintained whenever an additional lift of refuse is not to be applied
within 30 days. Further, all areas with intermediate cover exposed shall
be inspected as needed, but not less than weekly. Additional cover
material shall be placed on all cracked, eroded, and uneven areas as
required to maintain the integrity of the intermediate cover system.”
4. Observations: During the March 2, 2022 site evaluation, DEQ solid waste
staff observed areas of shallow ponding on several areas of the southern
portion of the landfill. Shallow ponding was also observed on portions of the
landfill by DEQ staff during the November 4, 2021 site visit.
Legal Requirements: Regulation 9 VAC 20-81-140(A)(7) states: “Owners
or operators shall maintain the run-on/runoff control systems designed
and constructed in accordance with 9VAC20-81-130 H.”
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Regulation 9 VAC 20-81-130(H)(3) states: “Drainage structures shall be
installed and continuously maintained to prevent ponding and erosion,
and to minimize infiltration of water into solid waste cells.”
5. Observations: DEQ requested, and was provided, monthly self-inspection
records for the twelve months prior to the March 2, 2022 site evaluation.
DEQ reviewed monthly self-inspection records for the period of March 1,
2021 through March 1, 2022 for the Facility. DEQ observed the following
major aspects of facility operations missing from each monthly inspection
record during March 1, 2021 through March 1, 2022: erosion and sediment
controls, storm water conveyance system, safety and emergency equipment,
internal roads, and operating equipment.
Legal Requirements: Regulation 9 VAC 20-81-140(A)(16) states: “SelfInspection. Each landfill shall implement an inspection routine including
a schedule for inspecting all applicable major aspects of facility
operations necessary to ensure compliance with the requirements of this
chapter. Records of these inspections must be maintained in the
operating record and available for review. At a minimum, the following
aspects of the facility shall be inspected on a monthly basis: erosion and
sediment controls, storm water conveyance system, leachate collection
system, safety and emergency equipment, internal roads, and operating
equipment. The groundwater monitoring system and gas management
system shall be inspected at a rate consistent with the system’s
monitoring frequency.”
ENFORCEMENT AUTHORITY
Va. Code § 10.1-1455 of the Waste Management Act provides for an injunction for any
violation of the Waste Management Act, Waste Management Board regulations, an order, or
permit condition, and provides for a civil penalty up to $32,500 per day of each violation of the
Waste Management Act, regulation, order, or permit condition. In addition, Va. Code § 10.11455 (G) authorizes the Waste Management Board to issue orders to any person to comply with
the Waste Management Act and regulations, including the imposition of a civil penalty for
violations of up to $100,000. Also, Va. Code § 10.1-1186 authorizes the Director of DEQ to
issue special orders to any person to comply with the Waste Management Act and regulations.
Va. Code §§ 10.1-1455 (D) and 10.1-1455 (I) provide for other additional penalties.
FUTURE ACTIONS
DEQ staff wishes to discuss all aspects of their observations with you, including any
actions needed to ensure compliance with state law and regulations, any relevant or related
measures you plan to take or have taken, and a schedule, as needed, for further activities. In
addition, please advise us if you dispute any of the observations recited herein or if there is other
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information of which DEQ should be aware. In order to avoid adversarial enforcement
proceedings, the Bristol Integrated Solid Waste Management Facility may be asked to enter into
a Consent Order with the Department to formalize a plan and schedule of corrective action and to
settle any outstanding issues regarding this matter, including the assessment of civil charges.
In the event that discussions with staff do not lead to a satisfactory conclusion concerning
the contents of this letter, you may elect to participate in DEQ’s Process for Early Dispute
Resolution. Also, if informal discussions do not lead to a satisfactory conclusion, you may
request in writing that DEQ take all necessary steps to issue a final decision or fact finding under
the APA on whether or not a violation has occurred. For further information on the Process for
Early Dispute Resolution, please see Agency Policy Statement No. 8-2005 posted on the
Department’s website under “Permits & Regulations”, “Enforcement”, and “Resources”
(https://www.deq.virginia.gov/permits-regulations/enforcement) or ask the DEQ contact listed
below.
Please contact Jonathan Chapman at jonathan.chapman@deq.virginia.gov or (276) 5252557 within 10 days of the date of this letter to discuss this matter.
Sincerely,

Crystal C. Bazyk
Enforcement & Air Compliance/Monitoring Manager

Attachment

cc:

Jeffrey Hurst, Regional Director, DEQ-SWRO
Stacy Bowers, Land Protection Program Manager, DEQ-SWRO
Stephan Martin, Compliance Inspector, DEQ-SWRO
Jonathan Chapman, Enforcement Specialist, DEQ-SWRO
Priscilla Rohrer, Compliance Coordinator, DEQ-CO
Willard Keene, Water Compliance Manager, DEQ-SWRO
Mark Kidd, Pollution Response Specialist, DEQ-SWRO
Enforcement File (123-1)
File (SWP498)
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Commonwealth of Virginia
VIRGINIA DEPARTMENT OF ENVIRONMENTAL QUALITY
SOUTHWEST REGIONAL OFFICE
355-A Deadmore Street, Abingdon, Virginia 24210
(276) 676-4800 FAX (804) 698-4178
www.deq.virginia.gov
Travis A. Voyles
Acting Secretary of Natural and Historic Resources

Michael S. Rolband, PE, PWD, PWS Emeritus
Director
(804) 698-4020
Jeffrey Hurst
Regional Director

May 3, 2022
Mr. Randall Eads
City Manager
300 Lee Street
City of Bristol, Virginia
Bristol, Virginia 24201
WARNING LETTER
Re: WL-005-0522-SW
Bristol Integrated Solid Waste Management Facility
2655 Valley Drive, Bristol Virginia
Solid Waste Permit ("SWP") Number 588
Dear Mr. Eads,
The Department of Environmental Quality (“DEQ” or “Department”) has reason to
believe that the Bristol Sanitary Landfill SWP 588 (“Facility”) may be in violation of the
Virginia Waste Management Act, Va. Code § 10.1-1400 et seq. (“Act”), the Virginia Solid
Waste Management Regulations, 9 VAC 20-81-10 et seq. (“Regulations”), and/or SWP
588.
This letter addresses conditions at the facility named above and also cites compliance
requirements of the Act, Regulations, and/or SWP 588. Pursuant to Va. Code § 10.1-1455
(G), this letter is not a case decision under the Virginia Administrative Process Act, Va.
Code § 2.24000 et seq. (“APA”).
OBSERVATIONS AND LEGAL REQUIREMENTS
On April 21, 2022 DEQ Southwest Regional Office (SWRO) solid waste staff
conducted an onsite compliance evaluation. The compliance evaluation was conducted as
the result of DEQ receiving 36 odor complaints about the facility from April 18, 2022
through April 21, 2022. A copy of the inspection checklist is attached. Staff also reviewed
documents provided to DEQ during the course of this evaluation. The following describe
the staff’s factual observations and identify the applicable legal requirements.
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1. Observation: The active working face was observed to be large and unconfined
to the smallest area practicable.
Legal Requirements: Regulation 9 VAC 20-81-140.B.1.a states “unless
provided otherwise in the permit, solid waste shall be spread into two foot
layers or less and compacted at the working face, which shall be confined to
the smallest area practicable”.
2. Observation: To the south of and immediately adjacent to the active working
face, DEQ observed uncovered and exposed solid waste that had been previously
placed and compacted earlier in the week. This area was observed without any
daily soil cover, any daily posi-shell cover or tarps applied to it. No soil cover
material was observed stockpiled at or near the working face or inside the
disposal area. No soil cover was observed being hauled to the working face or
readily available. Facility posi-shell records provided to DEQ during the course
of this evaluation indicate posi-shell was applied as daily cover to solid waste on
the following dates so far this month: April 1, 8, 13, 14 and 22.
Legal Requirements: Regulation 9 VAC 20-81-140.B.1.c states “Daily cover
consisting of at least 6 inches of compacted soil or other approved material
shall be placed upon and maintained on all exposed solid waste at the end of
each operating day, or at more frequent intervals if necessary, to control
disease vectors, fires, odors, blowing litter and scavenging. Alternate
materials of an alternate thickness may be approved by the department if it
has been demonstrated that the alternate material and thickness control
disease vectors, fires, odors, blowing litter, and scavenging without
presenting a threat to human health and the environment. At least three
days of acceptable cover soil or approved material at the average usage rate
shall be maintained at the landfill or readily available at all times.”
3. Observation: Exposed and uncovered solid waste was observed in the north and
south areas of the landfill where intermediate soil cover was in place.
Legal Requirements: Regulation 9 VAC 20-81-140.B.1.d states
“Intermediate cover of at least six inches of additional compacted soil shall
be applied and maintained whenever an additional lift of refuse is not to be
applied within 30 days. Further, all areas with intermediate cover exposed
shall be inspected as needed, but not less than weekly. Additional cover
material shall be placed on all cracked, eroded, and uneven areas as
required to maintain the integrity of the intermediate cover system”.
4.

Observation: The facility has developed an Odor Management Plan, dated June
7, 2021. The Odor Management Plan list remedial actions that can be taken by
the facility in a few days of receiving an odor complaint. Between April 18, 2022
and April 21, 2022, approximately 58 odor complaints were documented as
received by the facility. During the site visit on 04/21/22, solid waste south of
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and immediately adjacent to the active working face was observed to be exposed,
uncovered and lacking any daily cover material. Daily or intermediate cover had
not been applied to the solid waste in this area despite being placed and
compacted earlier in the week. Exposed and uncovered solid waste was observed
in areas of the landfill where intermediate soil cover was in place. The active
working face was also observed to be large and not confined to the smallest area
practicable.
Legal Requirements: Regulation 9 VAC 20-81-200.D states the permittee
shall, within 90 days, develop and implement an odor management plan to
address odors that may impact citizens beyond the facility boundaries.
The Odor Management Plan for the Bristol Quarry Landfill SWP 588,
Section 4.0 Remedial Measures states in part the following are remedial
actions that could be taken within a few days of an odor complaint:
• Install intermediate cover or increase the thickness of daily cover in
the Permit 588 area,
• Reduce the size of the working face.

ENFORCEMENT AUTHORITY
Va. Code § 10.1-1455 of the Waste Management Act provides for an injunction for
any violation of the Waste Management Act, Waste Management Board regulations, an
order, or permit condition, and provides for a civil penalty up to $32,500 per day of each
violation of the Waste Management Act, regulation, order or permit condition. In addition,
Va. Code § 10.11455 (G) authorizes the Waste Management Board to issue orders to any
person to comply with the Waste Management Act and regulations, including the
imposition of a civil penalty for violations of up to $100,000. Also, Va. Code § 10.1-1186
authorizes the Director of DEQ to issue special orders to any person to comply with the
Waste Management Act and regulations. Va. Code §§ 10.1-1455(D) and 10.1-1455(1)
provide for other additional penalties.

FUTURE ACTIONS
After reviewing this letter, please respond in writing to DEQ within 20 days of the
date of this letter detailing actions you have taken or will be taking to ensure compliance
with state law and regulations. If corrective action will take longer than 90 days to
complete, you may be asked to sign a Letter of Agreement or enter into a Consent Order
with the Department to formalize the plan and schedule. It is DEQ policy that
appropriate, timely corrective action undertaken in response to a Warning Letter will
avoid adversarial enforcement proceedings and the assessment of civil charges or
penalties.
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Please advise us if you dispute any of the observations recited herein or if there is
other information of which DEQ should be aware. In the event that discussions with staff
do not lead to a satisfactory conclusion concerning the contents of this letter, you may
elect to participate in DEQ’s Process for Early Dispute Resolution. If you complete the
Process for Early Dispute Resolution and are not satisfied with the resolution, you may
request in writing that DEQ take all necessary steps to issue a case decision where
appropriate. If you complete the Process for Early Dispute Resolution and are not satisfied
with the resolution, you may request in writing that DEQ take all necessary steps to issue a
case decision where appropriate. For further information on the Process for Early Dispute
Resolution, please see Agency Policy Statement No. 8-2005 posted on the Department’s
website under “Permits & Regulations” and “Enforcement”
(https://www.deq.virginia.gov/permits-regulations/enforcement) or ask the DEQ contact listed
below.
Your contact at DEQ in this matter is Stephan Martin. Please direct written
materials to his attention. If you have questions or wish to arrange a meeting, you may
reach him directly at 276-608-8803 or stephan.martin@deq.virginia.gov.

Sincerely,

Stacy A. Bowers
Land Program Manager
Attachment

cc:

Jeff Hurst, SWRO Regional Director
Crystal Bazyk, SWRO Air Compliance and Enforcement
Stacy Bowers, SWRO Land Program Manager
Stephan Martin, SWRO Solid Waste Compliance Inspector
Mark Kidd, SWRO PREP
Priscilla Rohrer, CO Solid Waste Compliance Coordinator
Facility File, SWP 588
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EXHIBIT 16

January 31, 2022
Ms. Crystal Bazyk
Enforcement and Air Compliance/Monitoring Manager
Virginia Department of Environmental Quality
Southwest Regional Office
355-A Deadmore Street
Abingdon, VA 24210
RE:

Bristol Virginia Integrated Solid Waste Management Facility – Registration No. 11184
Western Chimney Landfill Gas Pilot Mitigation Program
Draper Aden Associates Project No. B11145B-14D

Dear Ms. Bazyk:
On behalf of the Bristol Virginia Integrated Solid Waste Management Facility (Facility), Draper Aden
Associates is providing an update on a pilot project the facility is undertaking to mitigate the landfill gas
(LFG) emanating from a void space between the sidewall liner and the quarry wall on the western side
of the quarry landfill (heretofore called the western chimney).
Background
The western chimney became significantly noticeable during the summer of 2021. Water vapor
contained in the LFG could be seen flowing up between the liner and the quarry wall on the western
side of the quarry wall in a small localized area (Photo No. 1). Facility staff has noticed that the LFG
from the chimney produces significant odors. In an effort to mitigate the impacts of the chimney odors,
the staff has developed a project to attempt to capture and treat the LFG. There are several other
chimneys located elsewhere along the quarry walls. As the mitigation project for the western chimney is
the first; and may be duplicated at other chimneys as appropriate, this is considered a pilot project.
The intent of this project is to collect the chimney LFG behind the liner; direct it to a blower through a
gas header system and direct the exhaust from the blower to a solar powered flare for treatment.
Gas Header Connections Through the Liner
As the LFG from the chimney produces significant odors and potential health and safety concerns, it
was determined that access to the LFG would be best at points through the liner below the discharge
point. Photo No.’s 2 and 3 show trial connections to test the concept, using PVC fittings. After the

Ms. Crystal Bazyk
January 31, 2022
Page 2 of 3
trial showed that the connections were relatively air-tight, holes slightly smaller than 2 inches were cut
into the sidewall liner just above the level of the waste. Two-inch PVC fittings were inserted through the
holes cut in the liner. A total for four connections were installed just above the waste level on the slope
beneath the chimney exhaust.
Installation of Gas Headers up the Quarry Wall
The four connections were connected to two, 2-inch PVC gas headers that were then connected to 2inch flexible hoses that were extended up the quarry wall to a flat area at the top (Photo No.’s 4 and
5).
Blower and Solar Powered Flare Installation
On top of the wall, the two 2-inch headers were connected to one 4-inch PVC header, which delivers
the LFG to the inlet of a blower. The blower is an explosion proof, 2 HP, Rotron regenerative blower.
The blower exhaust is directed to an LCS CF-10 solar powered flare. Photo No. 6 presents the blower
and the flare base before the flare was installed. The system was tested to show that the blower would
collect the LFG and direct gas to the flare, and the results are shown in Photo No. 7, which shows LFG
from the chimney being exhausted from the flare base. Photo No. 8 presents the installed flare.
Current Considerations and Future Actions
Low Methane - The flare has not yet been started. Attachment No. 2 includes the analytical results of a
sample of the LFG taken from the chimney on January 19th. This sample was taken before the blower
was started, so the sample may have been diluted by air. However, the analysis indicates a very low
methane concentration of 1.68% by volume. This low concentration indicates that the chimney LFG will
not burn on its own. Therefore, it is being considered that the staff will install a system to augment the
methane with propane.
Not Collecting all the LFG from the Chimney – Since operation of the blower began, the staff has
noted that not all of the LFG from the chimney is being collected by the collection system. Some LFG is
still escaping from the top of the chimney. Draper Aden Associates and the Facility staff are considering
additional actions to capture more the gas. This may include draping a section of liner over the top of
the chimney with an expansion of the gas collection system beneath it.
Draper Aden Associates and the Facility staff will continue to inform you of the progress with this pilot
project. Please let me know if you have any questions, comments or require additional information.
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Chimney Mitigation.docx

Ms. Crystal Bazyk
January 31, 2022
Page 3 of 3

Sincerely,
Draper Aden Associates

Don Marickovich, PE
Senior Design Engineer
Attachments
CC:

Randall Eads, Bristol City Manager
Sam Hess, Bristol Solid Waste Manager
Ernie Hoch – Draper Aden Associates
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Chimney Mitigation.docx

ATTACHMENT NO. 1
Photos

Photo No. 1 – Western Chimney
T:\WRE\Bristol 3-2021\Correspondence\22 01 - Letter to the DEQ for the Western Chimney Mitigation\22 0131 - Bazyk (DEQ) - Bristol ISWMF - Western
Chimney Mitigation.docx

Photo No. 2 – Trial Liner Connection
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Photo No. 3 – Trial Liner Connection
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Photo NO. 4 – First Lateral – Two Liner Connections
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Photo No. 5 – Both Laterals – Four Connections
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Photo No. 6 – Inlet Header to Blower – Exhaust Header to Solar Powered Flare Base
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Photo No. 7 – Captured LFG Exhausting from the Flare Base
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Photo No. 8 – Solar Powered Flare
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ATTACHMENT NO. 2
January 19, 2022 Chimney LFG Analysis Results
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1941 Reymet Road l Richmond, Virginia 23237 l Tel: (804)-358-8295 Fax: (804)-358-8297

Certificate of Analysis
Final Report
Laboratory Order ID 22A0884

SCS Field Services - Harrisburg, PA

Date Received:

January 20, 2022 13:55

4330 Lewis Road, Suite 1

Date Issued:

January 25, 2022 17:11

Harrisburg, PA 17111

Project Number:

[none]

Submitted To:

Scott Schoffner

Purchase Order:

07-SO04251

Client Site I.D.:

Bristol LF Chimney

Client Name:

Enclosed are the results of analyses for samples received by the laboratory on 01/20/2022 13:55. If
you have any questions concerning this report, please feel free to contact the laboratory.
Sincerely,

Ted Soyars
Technical Director
End Notes:

The test results listed in this report relate only to the samples submitted to the laboratory and as received by the
Laboratory.
Unless otherwise noted, the test results for solid materials are calculated on a wet weight basis.
Analyses for pH,
dissolved oxygen, temperature, residual chlorine and sulfite that are performed in the laboratory do not meet NELAC
requirements due to extremely short holding times. These analyses should be performed in the field. The results of field
analyses performed by the Sampler included in the Certificate of Analysis are done so at the client’s request and are not
included in the laboratory’s fields of certification nor have they been audited for adherence to a reference method or
procedure.
The signature on the final report certifies that these results conform to all applicable NELAC standards unless otherwise
specified. For a complete list of the Laboratory’s NELAC certified parameters please contact customer service.
This report shall not be reproduced
representative of Enthalpy Analytical, Inc.

except

in

full

without

the

expressed

and

written

approval

of

an

authorized
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Certificate of Analysis
Final Report
Laboratory Order ID 22A0884

Client Name:

SCS Field Services - Harrisburg, PA

Date Received:

January 20, 2022 13:55

4330 Lewis Road, Suite 1

Date Issued:

January 25, 2022 17:11

Project Number:

[none]

Purchase Order:

07-SO04251

Harrisburg, PA 17111
Submitted To:
Client Site I.D.:

Scott Schoffner
Bristol LF Chimney

ANALYTICAL REPORT FOR SAMPLES
Sample ID

Western Chimney

Laboratory ID

22A0884-01

Matrix

Air

Date Sampled

01/19/2022 13:34

Date Received

01/20/2022 13:55
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Certificate of Analysis
Final Report
Laboratory Order ID 22A0884

Client Name:

SCS Field Services - Harrisburg, PA
4330 Lewis Road, Suite 1

Date Received:
Date Issued:

January 20, 2022 13:55
January 25, 2022 17:11

Harrisburg, PA 17111
Submitted To:

Scott Schoffner

Project Number:

[none]

Client Site I.D.:

Bristol LF Chimney

Purchase Order:

07-SO04251

ANALYTICAL RESULTS

Project Location:

Sample Description/Location:

Initial Vacuum(in Hg): 30

Field Sample #: Western Chimney

Sub Description/Location:

Final Vacuum(in Hg): 3.4

Sample ID: 22A0884-01

Sample Matrix: Air

Canister ID: 11079

Receipt Vacuum(in Hg): 3.4

Canister Size: 1.4

Flow Controller Type: Passive
Flow Controller ID: LFGST004

Sampled: 1/19/2022 13:34
Sample Type: LF
Sulfur Volatile Organic Compounds by GCMS
EPA TO-15
ppbv
ug/M³
Analyte

Results

MDL

Carbon Disulfide, as received

ND

16200

Hydrogen Sulfide, as received

ND

1-Propanethiol, as received

ND

2-Propanethiol, as received

ND

LOQ

Flag/Qual

PF

Date/Time
Analyzed

1620

1

1/24/22 21:16

DFH

23000

1620

1

1/24/22 21:16

DFH

50000

1620

1

1/24/22 21:16

DFH

50000

1620

1

1/24/22 21:16

DFH

Results

MDL

LOQ

16200

ND

50000

50000

16200

16200

ND

23000

16200

16200

ND

50000

16200

16200

ND

50000

Dilution

Analyst

Carbonyl sulfide, as received

ND

16200

16200

ND

40000

40000

1620

1

1/24/22 21:16

DFH

Dimethyl sulfide, as received

189000

48600

48600

480000

120000

120000

4860

1

1/25/22 10:03

DFH

Ethyl mercaptan, as received

ND

16200

16200

ND

41000

41000

1620

1

1/24/22 21:16

DFH

Methyl mercaptan, as received

ND

16200

16200

ND

32000

32000

1620

1

1/24/22 21:16

DFH

189000

48600

48600

260000

68000

68000

4860

1

1/25/22 10:03

DFH

Total Reduced Sulfurs, as received
Surrogate(s)

% Recovery

1,4-Difluorobenzene (Surr), as
received
1,4-Difluorobenzene (Surr), as
received

% Recovery Limits

95.9

80-120

1/24/22 21:16

93.4

80-120

1/25/22 10:03

Volatile Organic Compounds by GC/TCD - Unadjusted, as received basis
EPA 3C
Vol%
Analyte

LOQ

Flag/Qual

Dilution

PF

Date/Time
Analyzed

Analyst

Result

MDL

Methane, as received

1.68

0.45

0.45

9

1

1/20/22 15:25

DFH

Carbon dioxide, as received

7.95

0.45

0.45

9

1

1/20/22 15:25

DFH

Oxygen (O2), as received

17.3

0.45

0.45

9

1

1/20/22 15:25

DFH

Hydrogen (H2), as received

1.26

0.18

0.18

9

1

1/20/22 15:25

DFH

Nitrogen (N2), as received

62.0

0.90

0.90

18

1

1/20/22 16:27

DFH

Carbon Monoxide, as received

ND

0.009

0.009

9

1

1/20/22 15:25

DFH
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Certificate of Analysis
Final Report
Laboratory Order ID 22A0884

Client Name:

SCS Field Services - Harrisburg, PA
4330 Lewis Road, Suite 1

Date Received:
Date Issued:

January 20, 2022 13:55
January 25, 2022 17:11

Harrisburg, PA 17111
Submitted To:

Scott Schoffner

Project Number:

[none]

Client Site I.D.:

Bristol LF Chimney

Purchase Order:

07-SO04251

ANALYTICAL RESULTS

Project Location:

Sample Description/Location:

Initial Vacuum(in Hg): 30

Field Sample #: Western Chimney

Sub Description/Location:

Final Vacuum(in Hg): 3.4

Sample ID: 22A0884-01

Sample Matrix: Air

Canister ID: 11079

Receipt Vacuum(in Hg): 3.4

Canister Size: 1.4

Flow Controller Type: Passive
Flow Controller ID: LFGST004

Sampled: 1/19/2022 13:34
Sample Type: LF

ppbv
Analyte

Volatile Organic Compounds by GCMS
EPA TO-15
ug/M³

Results

MDL

LOQ

1,1,1-Trichloroethane

ND

86.4

1,1,1,2-Tetrachloroethane

ND

1,1,2,2-Tetrachloroethane

ND

1,1,2-Trichloro-1,2,2-trifluoroethane

ND

Flag/Qual

PF

Date/Time
Analyzed

432

1

1/21/22 13:08

RJW

1500

432

1

1/21/22 13:08

RJW

1500

432

1

1/21/22 13:08

RJW

660

1700

432

1

1/21/22 13:08

RJW

Results

MDL

LOQ

216

ND

470

1200

86.4

216

ND

590

86.4

216

ND

590

86.4

216

ND

Dilution

Analyst

1,1,2-Trichloroethane

ND

86.4

216

ND

470

1200

432

1

1/21/22 13:08

RJW

1,1-Dichloroethane

ND

86.4

216

ND

350

870

432

1

1/21/22 13:08

RJW

1,1-Dichloroethylene

ND

86.4

216

ND

340

860

432

1

1/21/22 13:08

RJW

1,2,4-Trimethylbenzene

134

86.4

216

660

420

1100

432

1

1/21/22 13:08

RJW

J

1,2-Dibromoethane (EDB)

ND

86.4

216

ND

660

1700

432

1

1/21/22 13:08

RJW

1,2-Dichlorobenzene

ND

86.4

216

ND

520

1300

432

1

1/21/22 13:08

RJW

1,2-Dichloroethane

ND

86.4

216

ND

350

870

432

1

1/21/22 13:08

RJW

1,2-Dichloropropane

ND

86.4

216

ND

400

1000

432

1

1/21/22 13:08

RJW

1,2-Dichlorotetrafluoroethane

ND

86.4

216

ND

600

1500

432

1

1/21/22 13:08

RJW

1,3,5-Trimethylbenzene

ND

86.4

216

ND

420

1100

432

1

1/21/22 13:08

RJW

1,3-Butadiene

ND

86.4

216

ND

190

480

432

1

1/21/22 13:08

RJW

1,3-Dichlorobenzene

ND

86.4

216

ND

520

1300

432

1

1/21/22 13:08

RJW

1,4-Dichlorobenzene

ND

86.4

216

ND

520

1300

432

1

1/21/22 13:08

RJW

1,4-Dioxane

955

86.4

216

3400

310

780

432

1

1/21/22 13:08

RJW

21800

259

648

64000

760

1900

1300

1

1/21/22 18:29

RJW

2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)

324

86.4

216

3700

990

2500

432

1

1/21/22 13:08

RJW

Allyl chloride

ND

86.4

216

ND

270

680

432

1

1/21/22 13:08

RJW

35300

518

1300

110000

1700

4100

2590

1

1/24/22 11:32

RJW

Benzyl Chloride

ND

86.4

216

ND

450

1100

432

1

1/21/22 13:08

RJW

Bromodichloromethane

ND

86.4

216

ND

580

1400

432

1

1/21/22 13:08

RJW

Bromoform

ND

86.4

216

ND

890

2200

432

1

1/21/22 13:08

RJW

Bromomethane

ND

86.4

216

ND

340

840

432

1

1/21/22 13:08

RJW

Carbon Disulfide

ND

216

216

ND

670

670

432

1

1/21/22 13:08

RJW

Benzene
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Client Name:

SCS Field Services - Harrisburg, PA
4330 Lewis Road, Suite 1

Date Received:
Date Issued:

January 20, 2022 13:55
January 25, 2022 17:11

Harrisburg, PA 17111
Submitted To:

Scott Schoffner

Project Number:

[none]

Client Site I.D.:

Bristol LF Chimney

Purchase Order:

07-SO04251

ANALYTICAL RESULTS

Project Location:

Sample Description/Location:

Initial Vacuum(in Hg): 30

Field Sample #: Western Chimney

Sub Description/Location:

Final Vacuum(in Hg): 3.4

Sample ID: 22A0884-01

Sample Matrix: Air

Canister ID: 11079

Receipt Vacuum(in Hg): 3.4

Canister Size: 1.4

Flow Controller Type: Passive
Flow Controller ID: LFGST004

Sampled: 1/19/2022 13:34
Sample Type: LF

ppbv
Analyte

Carbon Tetrachloride

Volatile Organic Compounds by GCMS
EPA TO-15
ug/M³

Results

MDL

LOQ

ND

86.4

216

Flag/Qual

Results

MDL

ND

540

LOQ

1400

Dilution

432

PF

Date/Time
Analyzed

1

1/21/22 13:08

Analyst

RJW

Chlorobenzene

ND

86.4

216

ND

400

990

432

1

1/21/22 13:08

RJW

Chloroethane

259

86.4

216

680

230

570

432

1

1/21/22 13:08

RJW

Chloroform

ND

86.4

216

ND

420

1100

432

1

1/21/22 13:08

RJW

Chloromethane

644

86.4

216

1300

180

450

432

1

1/21/22 13:08

RJW

cis-1,2-Dichloroethylene

ND

86.4

216

ND

340

860

432

1

1/21/22 13:08

RJW

cis-1,3-Dichloropropene

ND

86.4

216

ND

390

980

432

1

1/21/22 13:08

RJW

Cyclohexane

ND

86.4

216

ND

300

740

432

1

1/21/22 13:08

RJW

Dichlorodifluoromethane

ND

216

216

ND

1100

1100

432

1

1/21/22 13:08

RJW

Ethyl acetate

588

86.4

216

2100

310

780

432

1

1/21/22 13:08

RJW

Ethylbenzene

795

86.4

216

3500

380

940

432

1

1/21/22 13:08

RJW

Heptane

112

86.4

216

J

460

350

890

432

1

1/21/22 13:08

RJW

Hexane

99.4

86.4

216

J

350

300

760

432

1

1/21/22 13:08

RJW

Isopropylbenzene

ND

86.4

216

ND

420

1100

432

1

1/21/22 13:08

RJW

m+p-Xylenes

484

173

432

2100

750

1900

432

1

1/21/22 13:08

RJW

Methyl methacrylate

ND

86.4

216

ND

350

880

432

1

1/21/22 13:08

RJW

Methylene chloride

ND

216

432

ND

750

1500

432

1

1/21/22 13:08

RJW

Methyl-t-butyl ether (MTBE)

ND

86.4

216

ND

310

780

432

1

1/21/22 13:08

RJW

Naphthalene

177

86.4

216

J

930

450

1100

432

1

1/21/22 13:08

RJW

J

o-Xylene

156

86.4

216

Propylene

7140

86.4

216

Styrene

ND

86.4

216

ND

370

920

432

1

1/21/22 13:08

RJW

TBA

860

216

216

2600

650

650

432

1

1/21/22 13:08

RJW

Tetrachloroethylene (PCE)

680

380

940

432

1

1/21/22 13:08

RJW

12000

150

370

432

1

1/21/22 13:08

RJW

ND

86.4

216

ND

590

1500

432

1

1/21/22 13:08

RJW

Tetrahydrofuran

9100

86.4

216

27000

250

640

432

1

1/21/22 13:08

RJW

Toluene

1620

86.4

216

6100

330

810

432

1

1/21/22 13:08

RJW

ND

86.4

216

ND

340

860

432

1

1/21/22 13:08

RJW

trans-1,2-Dichloroethylene
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Scott Schoffner

Project Number:

[none]

Client Site I.D.:

Bristol LF Chimney

Purchase Order:

07-SO04251

ANALYTICAL RESULTS

Project Location:

Sample Description/Location:

Initial Vacuum(in Hg): 30

Field Sample #: Western Chimney

Sub Description/Location:

Final Vacuum(in Hg): 3.4

Sample ID: 22A0884-01

Sample Matrix: Air

Canister ID: 11079

Receipt Vacuum(in Hg): 3.4

Canister Size: 1.4

Flow Controller Type: Passive
Flow Controller ID: LFGST004

Sampled: 1/19/2022 13:34
Sample Type: LF

ppbv
Analyte

trans-1,3-Dichloropropene

Volatile Organic Compounds by GCMS
EPA TO-15
ug/M³

Results

MDL

LOQ

ND

86.4

216

Flag/Qual

Results

MDL

ND

390

LOQ

980

Dilution

432

PF

Date/Time
Analyzed

1

1/21/22 13:08

Analyst

RJW

Trichloroethylene

ND

86.4

216

ND

460

1200

432

1

1/21/22 13:08

RJW

Trichlorofluoromethane

ND

216

216

ND

1200

1200

432

1

1/21/22 13:08

RJW

Vinyl acetate

ND

86.4

216

ND

300

760

432

1

1/21/22 13:08

RJW

Vinyl bromide

ND

86.4

216

ND

380

940

432

1

1/21/22 13:08

RJW

Vinyl chloride

ND

86.4

216

ND

220

550

432

1

1/21/22 13:08

RJW

Xylenes, Total

639

259

648

2800

1100

2800

432

1

1/21/22 13:08

RJW

Surrogate(s)

% Recovery

J

% Recovery Limits

4-Bromofluorobenzene (Surr)

105

80-120

1/21/22 13:08

4-Bromofluorobenzene (Surr)

103

80-120

1/21/22 18:29

4-Bromofluorobenzene (Surr)

103

80-120

1/24/22 11:32

Page 6 of 19

1941 Reymet Road l Richmond, Virginia 23237 l Tel: (804)-358-8295 Fax: (804)-358-8297

Certificate of Analysis
Final Report
Laboratory Order ID 22A0884

SCS Field Services - Harrisburg, PA
4330 Lewis Road, Suite 1

Client Name:

Date Received:
Date Issued:

January 20, 2022 13:55
January 25, 2022 17:11

Harrisburg, PA 17111
Submitted To:

Scott Schoffner

Project Number:

[none]

Client Site I.D.:

Bristol LF Chimney

Purchase Order:

07-SO04251

Analytical Summary
Sample ID

Preparation Factors
Initial / Final

Method

Sulfur Volatile Organic Compounds by GCMS

Batch ID
Preparation Method:

Sequence ID

Calibration ID

No Prep VOC Air

22A0884-01

100 mL / 100 mL

EPA TO-15

BFA0685

SFA0669

AL10057

22A0884-01RE1

100 mL / 100 mL

EPA TO-15

BFA0685

SFA0670

AL10057

Sample ID

Preparation Factors
Initial / Final

Method

Batch ID

Sequence ID

Calibration ID

Volatile Organic Compounds by GC/TCD - Unadjusted, as received basis

Preparation Method:

22A0884-01

1.00 mL / 1.00 mL

EPA 3C

BFA0569

SFA0546

AG00026

22A0884-01RE1

1.00 mL / 1.00 mL

EPA 3C

BFA0569

SFA0546

AG00026

Sample ID

Preparation Factors
Initial / Final

Method

Batch ID

Sequence ID

Calibration ID

Volatile Organic Compounds by GCMS

Preparation Method:

No Prep VOC GC Air

No Prep VOC Air

22A0884-01

400 mL / 400 mL

EPA TO-15

BFA0601

SFA0577

AF10138

22A0884-01RE1

400 mL / 400 mL

EPA TO-15

BFA0601

SFA0577

AF10138

22A0884-01RE2

400 mL / 400 mL

EPA TO-15

BFA0601

SFA0624

AF10138
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Volatile Organic Compounds by GCMS - Quality Control

Enthalpy Analytical
Reporting
Analyte

Result

Limit

Units

Spike

Source

Level

Result

%REC
%REC

Limits

RPD
RPD

Limit

Qual

Batch BFA0601 - No Prep VOC Air
Prepared & Analyzed: 01/21/2022

Blank (BFA0601-BLK1)
1,1,1-Trichloroethane

<

0.50

ppbv

1,1,1,2-Tetrachloroethane

<

0.50

ppbv

1,1,2,2-Tetrachloroethane

<

0.50

ppbv

1,1,2-Trichloro-1,2,2-trifluoroetha
ne
1,1,2-Trichloroethane

<

0.50

ppbv

<

0.50

ppbv

1,1-Dichloroethane

<

0.50

ppbv

1,1-Dichloroethylene

<

0.50

ppbv

1,2,4-Trimethylbenzene

<

0.50

ppbv

1,2-Dibromoethane (EDB)

<

0.50

ppbv

1,2-Dichlorobenzene

<

0.50

ppbv

1,2-Dichloroethane

<

0.50

ppbv

1,2-Dichloropropane

<

0.50

ppbv

1,2-Dichlorotetrafluoroethane

<

0.50

ppbv

1,3,5-Trimethylbenzene

<

0.50

ppbv

1,3-Butadiene

<

0.50

ppbv

1,3-Dichlorobenzene

<

0.50

ppbv

1,4-Dichlorobenzene

<

0.50

ppbv

1,4-Dioxane

<

0.50

ppbv

2-Butanone (MEK)

<

0.50

ppbv

4-Methyl-2-pentanone (MIBK)

<

0.50

ppbv

Allyl chloride

<

0.50

ppbv

Benzene

<

0.50

ppbv

Benzyl Chloride

<

0.50

ppbv

Bromodichloromethane

<

0.50

ppbv

Bromoform

<

0.50

ppbv

Bromomethane

<

0.50

ppbv

Carbon Disulfide

<

0.50

ppbv

Carbon Tetrachloride

<

0.50

ppbv

Chlorobenzene

<

0.50

ppbv

Chloroethane

<

0.50

ppbv

Chloroform

<

0.50

ppbv
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Volatile Organic Compounds by GCMS - Quality Control

Enthalpy Analytical
Reporting
Analyte

Result

Limit

Units

Spike

Source

Level

Result

%REC
%REC

Limits

RPD
RPD

Limit

Qual

Batch BFA0601 - No Prep VOC Air
Prepared & Analyzed: 01/21/2022

Blank (BFA0601-BLK1)
Chloromethane

<

0.50

ppbv

cis-1,2-Dichloroethylene

<

0.50

ppbv

cis-1,3-Dichloropropene

<

0.50

ppbv

Cyclohexane

<

0.50

ppbv

Dichlorodifluoromethane

<

0.50

ppbv

Ethyl acetate

<

0.50

ppbv

Ethylbenzene

<

0.50

ppbv

Heptane

<

0.50

ppbv

Hexane

<

0.50

ppbv

Isopropylbenzene

<

0.50

ppbv

m+p-Xylenes

<

1.00

ppbv

Methyl methacrylate

<

0.50

ppbv

Methylene chloride

<

1.00

ppbv

Methyl-t-butyl ether (MTBE)

<

0.50

ppbv

Naphthalene

<

0.50

ppbv

o-Xylene

<

0.50

ppbv

0.36

0.50

ppbv

Styrene

<

0.50

ppbv

TBA

<

0.50

ppbv

Tetrachloroethylene (PCE)

<

0.50

ppbv

Tetrahydrofuran

<

0.50

ppbv

Toluene

<

0.50

ppbv

trans-1,2-Dichloroethylene

<

0.50

ppbv

trans-1,3-Dichloropropene

<

0.50

ppbv

Trichloroethylene

<

0.50

ppbv

Trichlorofluoromethane

<

0.50

ppbv

Vinyl acetate

<

0.50

ppbv

Vinyl bromide

<

0.50

ppbv

Vinyl chloride

<

0.50

ppbv

Xylenes, Total

<

1.50

ppbv

Propylene

Surr: 4-Bromofluorobenzene
(Surr)

5.08

ppbv

5.00

102

80-120
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Volatile Organic Compounds by GCMS - Quality Control

Enthalpy Analytical
Reporting
Analyte

Result

Spike

Source

Limit

Units

Level

Result

%REC
%REC

Limits

RPD
RPD

Limit

Qual

Batch BFA0601 - No Prep VOC Air
Prepared & Analyzed: 01/21/2022

LCS (BFA0601-BS1)
1,1,1-Trichloroethane

5.21

0.5

ppbv

5.00

104

70-130

1,1,2,2-Tetrachloroethane

5.59

0.5

ppbv

5.00

112

70-130

1,1,2-Trichloro-1,2,2-trifluoroetha
ne
1,1,2-Trichloroethane

5.11

0.5

ppbv

5.00

102

70-130

5.44

0.5

ppbv

5.00

109

70-130

1,1-Dichloroethane

5.25

0.5

ppbv

5.00

105

70-130
70-130

1,1-Dichloroethylene

5.10

0.5

ppbv

5.00

102

1,2,4-Trimethylbenzene

5.67

0.5

ppbv

5.00

113

70-130

1,2-Dibromoethane (EDB)

5.75

0.5

ppbv

5.00

115

70-130
70-130

1,2-Dichlorobenzene

5.75

0.5

ppbv

5.00

115

1,2-Dichloroethane

5.34

0.5

ppbv

5.00

107

70-130

1,2-Dichloropropane

5.53

0.5

ppbv

5.00

111

70-130
70-130

1,2-Dichlorotetrafluoroethane

5.02

0.5

ppbv

5.00

100

1,3,5-Trimethylbenzene

5.54

0.5

ppbv

5.00

111

70-130

1,3-Butadiene

4.64

0.5

ppbv

5.00

92.8

70-130

1,3-Dichlorobenzene

5.61

0.5

ppbv

5.00

112

70-130

1,4-Dichlorobenzene

5.75

0.5

ppbv

5.00

115

70-130

1,4-Dioxane

5.41

0.5

ppbv

5.00

108

70-130

2-Butanone (MEK)

5.23

0.5

ppbv

5.00

105

70-130

4-Methyl-2-pentanone (MIBK)

5.49

0.5

ppbv

5.00

110

70-130

Allyl chloride

4.57

0.5

ppbv

5.00

91.4

70-130
70-130

Benzene

5.53

0.5

ppbv

5.00

111

Benzyl Chloride

4.73

0.5

ppbv

5.00

94.6

70-130

Bromodichloromethane

5.26

0.5

ppbv

5.00

105

70-130

Bromoform

5.67

0.5

ppbv

5.00

113

70-130

Bromomethane

5.02

0.5

ppbv

5.00

100

70-130

Carbon Disulfide

4.60

0.5

ppbv

5.00

92.0

70-130

Carbon Tetrachloride

5.10

0.5

ppbv

5.00

102

70-130
70-130

Chlorobenzene

5.41

0.5

ppbv

5.00

108

Chloroethane

4.86

0.5

ppbv

5.00

97.2

70-130

Chloroform

4.96

0.5

ppbv

5.00

99.2

70-130

Chloromethane

4.68

0.5

ppbv

5.00

93.6

70-130

cis-1,2-Dichloroethylene

5.43

0.5

ppbv

5.00

109

70-130

cis-1,3-Dichloropropene

5.29

0.5

ppbv

5.00

106

70-130
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Volatile Organic Compounds by GCMS - Quality Control

Enthalpy Analytical
Reporting
Analyte

Result

Spike

Source

Limit

Units

Level

Result

%REC
%REC

Limits

RPD
RPD

Limit

Qual

Batch BFA0601 - No Prep VOC Air
Prepared & Analyzed: 01/21/2022

LCS (BFA0601-BS1)
Cyclohexane

5.25

0.5

ppbv

5.00

105

Dichlorodifluoromethane

4.84

0.5

ppbv

5.00

96.8

70-130
70-130

Ethyl acetate

4.94

0.5

ppbv

5.00

98.8

70-130

Ethylbenzene

5.71

0.5

ppbv

5.00

114

70-130

Heptane

5.35

0.5

ppbv

5.00

107

70-130

Hexane

5.31

0.5

ppbv

5.00

106

70-130

m+p-Xylenes

11.1

1

ppbv

10.0

111

70-130
70-130

Methylene chloride

4.91

1

ppbv

5.00

98.2

Methyl-t-butyl ether (MTBE)

5.10

0.5

ppbv

5.00

102

70-130

Naphthalene

5.85

0.5

ppbv

5.00

117

60-140

o-Xylene

5.47

0.5

ppbv

5.00

109

70-130

Propylene

5.69

0.5

ppbv

5.00

114

70-130

Styrene

5.79

0.5

ppbv

5.00

116

70-130

Tetrachloroethylene (PCE)

5.67

0.5

ppbv

5.00

113

70-130

Tetrahydrofuran

5.78

0.5

ppbv

5.00

116

70-130

Toluene

5.54

0.5

ppbv

5.00

111

70-130

trans-1,2-Dichloroethylene

5.36

0.5

ppbv

5.00

107

70-130

trans-1,3-Dichloropropene

5.20

0.5

ppbv

5.00

104

70-130

Trichloroethylene

5.24

0.5

ppbv

5.00

105

70-130

Trichlorofluoromethane

4.83

0.5

ppbv

5.00

96.6

70-130

Vinyl acetate

3.82

0.5

ppbv

5.00

76.4

70-130

Vinyl bromide

5.15

0.5

ppbv

5.00

103

70-130

Vinyl chloride

4.73

0.5

ppbv

5.00

94.6

70-130

Surr: 4-Bromofluorobenzene
(Surr)

5.33

ppbv

5.00

107

70-130

Prepared & Analyzed: 01/21/2022

LCS Dup (BFA0601-BSD1)
1,1,1-Trichloroethane

5.19

0.5

ppbv

5.00

104

70-130

0.385

25

1,1,2,2-Tetrachloroethane

5.53

0.5

ppbv

5.00

111

70-130

1.08

25

1,1,2-Trichloro-1,2,2-trifluoroetha
ne
1,1,2-Trichloroethane

5.04

0.5

ppbv

5.00

101

70-130

1.38

25

5.40

0.5

ppbv

5.00

108

70-130

0.738

25

1,1-Dichloroethane

5.26

0.5

ppbv

5.00

105

70-130

0.190

25

1,1-Dichloroethylene

5.02

0.5

ppbv

5.00

100

70-130

1.58

25

1,2,4-Trimethylbenzene

5.71

0.5

ppbv

5.00

114

70-130

0.703

25
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Enthalpy Analytical
Reporting
Analyte

Result

Spike

Source

Limit

Units

Level

Result

%REC
%REC

Limits

RPD
RPD

Limit

Qual

Batch BFA0601 - No Prep VOC Air
Prepared & Analyzed: 01/21/2022

LCS Dup (BFA0601-BSD1)
1,2-Dibromoethane (EDB)

5.71

0.5

ppbv

5.00

114

70-130

0.698

1,2-Dichlorobenzene

5.75

0.5

ppbv

5.00

115

70-130

0.00

25
25

1,2-Dichloroethane

5.41

0.5

ppbv

5.00

108

70-130

1.30

25

1,2-Dichloropropane

5.51

0.5

ppbv

5.00

110

70-130

0.362

25

1,2-Dichlorotetrafluoroethane

5.07

0.5

ppbv

5.00

101

70-130

0.991

25

1,3,5-Trimethylbenzene

5.53

0.5

ppbv

5.00

111

70-130

0.181

25

1,3-Butadiene

4.59

0.5

ppbv

5.00

91.8

70-130

1.08

25

1,3-Dichlorobenzene

5.61

0.5

ppbv

5.00

112

70-130

0.00

25

1,4-Dichlorobenzene

5.80

0.5

ppbv

5.00

116

70-130

0.866

25

1,4-Dioxane

5.42

0.5

ppbv

5.00

108

70-130

0.185

25

2-Butanone (MEK)

5.24

0.5

ppbv

5.00

105

70-130

0.191

25

4-Methyl-2-pentanone (MIBK)

5.54

0.5

ppbv

5.00

111

70-130

0.907

25

Allyl chloride

4.58

0.5

ppbv

5.00

91.6

70-130

0.219

25

Benzene

5.52

0.5

ppbv

5.00

110

70-130

0.181

25

Benzyl Chloride

4.78

0.5

ppbv

5.00

95.6

70-130

1.05

25

Bromodichloromethane

5.23

0.5

ppbv

5.00

105

70-130

0.572

25

Bromoform

5.56

0.5

ppbv

5.00

111

70-130

1.96

25
25

Bromomethane

4.95

0.5

ppbv

5.00

99.0

70-130

1.40

Carbon Disulfide

4.76

0.5

ppbv

5.00

95.2

70-130

3.42

25

Carbon Tetrachloride

5.16

0.5

ppbv

5.00

103

70-130

1.17

25
25

Chlorobenzene

5.46

0.5

ppbv

5.00

109

70-130

0.920

Chloroethane

4.75

0.5

ppbv

5.00

95.0

70-130

2.29

25

Chloroform

4.94

0.5

ppbv

5.00

98.8

70-130

0.404

25

Chloromethane

4.66

0.5

ppbv

5.00

93.2

70-130

0.428

25

cis-1,2-Dichloroethylene

5.38

0.5

ppbv

5.00

108

70-130

0.925

25

cis-1,3-Dichloropropene

5.34

0.5

ppbv

5.00

107

70-130

0.941

25

Cyclohexane

5.29

0.5

ppbv

5.00

106

70-130

0.759

25

Dichlorodifluoromethane

4.82

0.5

ppbv

5.00

96.4

70-130

0.414

25

Ethyl acetate

5.04

0.5

ppbv

5.00

101

70-130

2.00

25

Ethylbenzene

5.69

0.5

ppbv

5.00

114

70-130

0.351

25

Heptane

5.41

0.5

ppbv

5.00

108

70-130

1.12

25

Hexane

5.31

0.5

ppbv

5.00

106

70-130

0.00

25

m+p-Xylenes

11.1

1

ppbv

10.0

111

70-130

0.540

25

Methylene chloride

4.90

1

ppbv

5.00

98.0

70-130

0.204

25
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Volatile Organic Compounds by GCMS - Quality Control

Enthalpy Analytical
Reporting
Analyte

Result

Spike

Source

Limit

Units

Level

Result

%REC
%REC

Limits

RPD
RPD

Limit

Qual

Batch BFA0601 - No Prep VOC Air
Prepared & Analyzed: 01/21/2022

LCS Dup (BFA0601-BSD1)
Methyl-t-butyl ether (MTBE)

5.09

0.5

ppbv

5.00

102

70-130

0.196

Naphthalene

5.95

0.5

ppbv

5.00

119

60-140

1.69

25
25

o-Xylene

5.48

0.5

ppbv

5.00

110

70-130

0.183

25

Propylene

5.69

0.5

ppbv

5.00

114

70-130

0.00

25

Styrene

5.81

0.5

ppbv

5.00

116

70-130

0.345

25

Tetrachloroethylene (PCE)

5.70

0.5

ppbv

5.00

114

70-130

0.528

25

Tetrahydrofuran

5.79

0.5

ppbv

5.00

116

70-130

0.173

25

Toluene

5.48

0.5

ppbv

5.00

110

70-130

1.09

25

trans-1,2-Dichloroethylene

5.34

0.5

ppbv

5.00

107

70-130

0.374

25

trans-1,3-Dichloropropene

5.26

0.5

ppbv

5.00

105

70-130

1.15

25

Trichloroethylene

5.25

0.5

ppbv

5.00

105

70-130

0.191

25

Trichlorofluoromethane

4.71

0.5

ppbv

5.00

94.2

70-130

2.52

25

Vinyl acetate

3.93

0.5

ppbv

5.00

78.6

70-130

2.84

25

Vinyl bromide

5.10

0.5

ppbv

5.00

102

70-130

0.976

25

Vinyl chloride

4.72

0.5

ppbv

5.00

94.4

70-130

0.212

25

Surr: 4-Bromofluorobenzene
(Surr)

5.29

ppbv

5.00

106

70-130
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Volatile Organic Compounds by GC/TCD - Unadjusted, as received basis - Quality Control

Enthalpy Analytical
Reporting
Analyte

Result

Limit

Units

Spike

Source

Level

Result

%REC
%REC

Limits

RPD
RPD

Limit

Qual

Batch BFA0569 - No Prep VOC GC Air
Prepared & Analyzed: 01/20/2022

Blank (BFA0569-BLK1)
Methane

<

0.05

Vol%

Carbon dioxide

<

0.05

Vol%

Oxygen (O2)

<

0.05

Vol%

Hydrogen (H2)

<

0.02

Vol%

Nitrogen (N2)

<

0.05

Vol%

Carbon Monoxide

<

0.001

Vol%

Methane

4570

0.05

ppmv

5000

91.4

70-130

Carbon dioxide

4100

0.05

ppmv

5000

82.0

70-130

Prepared & Analyzed: 01/20/2022

LCS (BFA0569-BS1)

Oxygen (O2)

4830

0.05

ppmv

5000

96.6

70-130

Hydrogen (H2)

5060

0.02

ppmv

5100

99.2

70-130

Nitrogen (N2)

4990

0.05

ppmv

5000

99.8

70-130

Carbon Monoxide

4690

0.001

ppmv

5000

93.9

70-130

Duplicate (BFA0569-DUP1)

Source: 22A0884-01

Prepared & Analyzed: 01/20/2022

Methane

1.68

0.45

Vol%

1.68

0.110

5

Carbon dioxide

7.93

0.45

Vol%

7.95

0.263

5

Oxygen (O2)

17.3

0.45

Vol%

17.3

0.217

5

Hydrogen (H2)

1.23

0.18

Vol%

1.26

2.10

5

<

0.009

Vol%

<0.009

NA

5

Carbon Monoxide
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Sulfur Volatile Organic Compounds by GCMS - Quality Control

Enthalpy Analytical
Reporting
Analyte

Result

Limit

Units

Spike

Source

Level

Result

%REC
%REC

Limits

RPD
RPD

Limit

Qual

Batch BFA0685 - No Prep VOC Air
Prepared & Analyzed: 01/24/2022

Blank (BFA0685-BLK1)
Carbon Disulfide

<

10.0

ppbv

Hydrogen Sulfide

<

10.0

ppbv

1-Propanethiol

<

10.0

ppbv

2-Propanethiol

<

10.0

ppbv

Carbonyl sulfide

<

10.0

ppbv

Dimethyl sulfide

<

10.0

ppbv

Ethyl mercaptan

<

10.0

ppbv

Methyl mercaptan

<

10.0

ppbv

Total Reduced Sulfurs

<

10.0

ppbv

Surr: 1,4-Difluorobenzene
(Surr)

18.5

ppbv

20.0

92.6

80-120

Prepared & Analyzed: 01/24/2022

LCS (BFA0685-BS1)
Carbon Disulfide

25.8

10

ppbv

20.0

129

70-130

Hydrogen Sulfide

18.2

10

ppbv

20.0

91.0

70-130

1-Propanethiol

22.0

10

ppbv

20.0

110

70-130

2-Propanethiol

26.8

10

ppbv

20.0

134

70-130

L

Carbonyl sulfide

29.0

10

ppbv

20.0

145

70-130

L

Dimethyl sulfide

24.9

10

ppbv

20.0

125

70-130

Ethyl mercaptan

27.4

10

ppbv

17.3

158

70-130

L

Methyl mercaptan

25.4

10

ppbv

17.7

144

70-130

L

Surr: 1,4-Difluorobenzene
(Surr)

19.3

ppbv

20.0

96.6

70-130
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Certified Analytes included in this Report
Analyte

Certifications

Analyte

Certifications

Dichlorodifluoromethane

VELAP

VELAP

Ethyl acetate

VELAP

Oxygen (O2)

VELAP

Ethylbenzene

VELAP

Nitrogen (N2)

VELAP

Heptane

VELAP

Hexane

VELAP

Isopropylbenzene

VELAP

m+p-Xylenes

VELAP

Methyl methacrylate

VELAP

Methylene chloride

VELAP

Methyl-t-butyl ether (MTBE)

VELAP

Naphthalene

VELAP

o-Xylene

VELAP

Propylene

VELAP

Styrene

VELAP

TBA

VELAP

Tetrachloroethylene (PCE)

VELAP

Tetrahydrofuran

VELAP

Toluene

VELAP

trans-1,2-Dichloroethylene

VELAP

EPA 3C in Air

Methane

EPA TO-15 in Air

Carbon Disulfide

VELAP

1,1,1-Trichloroethane

VELAP

1,1,1,2-Tetrachloroethane

VELAP

1,1,2,2-Tetrachloroethane

VELAP

1,1,2-Trichloro-1,2,2-trifluoroethane

VELAP

1,1,2-Trichloroethane

VELAP

1,1-Dichloroethane

VELAP

1,1-Dichloroethylene

VELAP

1,2,4-Trimethylbenzene

VELAP

1,2-Dibromoethane (EDB)

VELAP

1,2-Dichlorobenzene

VELAP

1,2-Dichloroethane

VELAP

1,2-Dichloropropane

VELAP

1,2-Dichlorotetrafluoroethane

VELAP

1,3,5-Trimethylbenzene

VELAP

1,3-Butadiene

VELAP

1,3-Dichlorobenzene

VELAP

1,4-Dichlorobenzene

VELAP

1,4-Dioxane

VELAP

2-Butanone (MEK)

VELAP

4-Methyl-2-pentanone (MIBK)

VELAP

Allyl chloride

VELAP

Benzene

VELAP

Benzyl Chloride

VELAP

Bromodichloromethane

VELAP

Bromoform

VELAP

Bromomethane

VELAP

Carbon Disulfide

VELAP

Carbon Tetrachloride

VELAP

Chlorobenzene

VELAP

Chloroethane

VELAP

Chloroform

VELAP

Chloromethane

VELAP

cis-1,2-Dichloroethylene

VELAP

cis-1,3-Dichloropropene

VELAP

Cyclohexane

VELAP

trans-1,3-Dichloropropene

VELAP

Trichloroethylene

VELAP

Trichlorofluoromethane

VELAP

Vinyl acetate

VELAP

Vinyl bromide

VELAP

Vinyl chloride

VELAP

Xylenes, Total

VELAP
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Code

Description

Laboratory ID

Expires

MADEP

Massachusetts DEP

M-VA913

06/30/2022

MdDOE

Maryland DE Drinking Water

341

12/31/2022

NC

North Carolina DENR

495

07/31/2022

NCDEQ

North Carolina DEQ

495

12/31/2022

NCDOH

North Carolina Department of Health

51714

07/31/2022

NHDES

NELAP-New Hampshire Certificate #224221

2242

02/25/2022

NJDEP

NELAP-New Jersey DEP

VA015

06/30/2022

NYDOH

New York DOH Drinking Water

12096

04/01/2022

PADEP

NELAP-Pennsylvania Certificate #007

68-03503

10/31/2022

VELAP

NELAP-Virginia Certificate #11539

460021

06/14/2022

WVDEP

West Virginia DEP

350

02/28/2022

Qualifiers and Definitions
J

The reported result is an estimated value.

L

LCS recovery is outside of established acceptance limits

RPD

Relative Percent Difference

Qual

Qualifers

-RE

Denotes sample was re-analyzed

PF

Preparation Factor

MDL

Method Detection Limit

LOQ

Limit of Quantitation

ppbv

parts per billion by volume

TIC

Tentatively Identified Compounds are compounds that are identified by comparing the analyte mass spectral pattern with the
NIST spectral library. A TIC spectral match is reported when the pattern is at least 75% consistent with the published pattern.
Compound concentrations are estimated and are calculated using an internal standard response factor of 1.
All EPA method 3C results are reported as normalized values when the sum total of all evaluated constituents is outside ± 10%
of the absolute.
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Sample Conditions Checklist
Samples Received at:

19.60°C

AWS Courier

How were samples received?
Were Custody Seals used? If so, were they received intact?

No

Are the custody papers filled out completely and correctly?

Yes

Do all bottle labels agree with custody papers?

Yes

Is the temperature blank or representative sample within acceptable limits or received on ice, and recently taken?

Yes

Are all samples within holding time for requested laboratory tests?

Yes

Is a sufficient amount of sample provided to perform the tests included?

Yes

Are all samples in appropriate containers for the analyses requested?

Yes

Were volatile organic containers received?

No

Are all volatile organic and TOX containers free of headspace?

NA

Is a trip blank provided for each VOC sample set? VOC sample sets include EPA8011, EPA504, EPA8260, EPA624,
EPA8015 GRO, EPA8021, EPA524, and RSK-175.

NA

Are all samples received appropriately preserved? Note that metals containers do not require field preservation but lab
preservation may delay analysis.

Yes

Work Order Comments
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EXHIBIT 17

EPA Conducts Additional Air
Monitoring In Bristol Area
October 2021
Key Information
•

As a result of odor complaints, received Summer 2021, EPA conducted real-time air monitoring in
both Bristol, VA and Bristol, TN to determine if the air contains hazardous substances, and if those
substances are found at levels that could cause a concern for human health and the environment.
This effort was part of a Removal Site Evaluation conducted by EPA Region 3.

•

EPA Region 3 continues coordinating closely with EPA Region 4, the Virginia Department of
Environmental Quality (VADEQ), Tennessee Department of Environment and Conservation
(TDEC), Agency for Toxic Substances (ATSDR), both Cities of Bristol, and Community Leaders.

•

EPA finalized and published the data summary report on October 8, 2021. For this report and
previous fact sheets, see https://response.epa.gov/11184BristolAir.

Current EPA Activities
Continued conversations with the Agencies and Community Leaders indicate that the odors may have
increased in intensity and/or duration. As a result, EPA agreed to conduct additional monitoring in the
area.

Location of Air Monitors
Locations for the air monitors were selected based on a number of factors, but mostly on the advice of
community leaders. After identifying geographic areas for the monitors, specific locations with favorable
conditions for collecting quality data were identified. These include locations with access to power and
locations easily accessible, yet secure enough to avoid tampering, theft or vandalism. Additionally,
EPA conducted periodic mobile air monitoring using hand held instruments.

What Compounds Did EPA Monitor With The Instruments?
Fixed locations monitored for the
following:

Mobile monitoring monitored for the following:

• Hydrogen Sulfide

• Oxygen

• Ammonia
• Sulfur Dioxide
• Volatile Organic Compounds (VOCs)
• Methyl Mercaptan

• Volatile Organic Compounds (VOCs)
• Carbon Monoxide
• Benzene
• Methane

?
.

Weather data such as wind speed, direction, humidity, and temperature were also tracked via weather
station. Monitoring weather conditions may be helpful in understanding if certain conditions contribute to
odors.
The air monitors ran from October 19 - October 28, 2021. The monitors were remotely monitored and
recorded data 24 hours a day. EPA personnel maintained notes of any trends or anomalies that may have
occured.
To ensure proper function, the monitoring equipment was checked and re-calibrated as needed.
During these times, EPA also conducted mobile air monitoring in the evening and/or early morning
hours in and around neighborhoods where odor complaints were common.
As the agencies gather information, additional compounds may be added to the monitoring program.

Air Sampling
VADEQ will collect additional air samples at the designated monitoring locations, as needed. Samples will
typically be collected in the evening when high odors are usually reported. These air samples will run for a
minimum time of 8-hours to produce a sufficient data set to be used for public health evaluation purposes.

Can Environmental Odors Make Me Sick?
Everyone reacts to odors differently. Some people are more sensitive to environmental odors than
others. When you are more sensitive to an odor, you may smell the odor in the air, even at very low
concentrations. In general, as concentration levels increase, more people will be able to smell the
odor. The air monitoring equipment being used by EPA can detect compounds at very low levels,
which help us understand the air quality concerns in this community better.

Next Steps
• EPA and the coordinating agencies will continually evaluate the readings and results during the
monitoring period.
• EPA will provide the data collected to ATSDR to assist in evaluating if the odors contain
hazardous substances and if they pose a risk to human health.
• Once the data has been reviewed and evaluated, it will be made available to the public.
• EPA will coordinate and provide the data to other salient EPA programs for review.

Key Contacts
Myles Bartos

Lora Werner

EPA On-Scene Coordinator

Agency for Toxic Substances
and Disease Registry (ATSDR)

215-814-3342

215-814-3141

bartos.myles@epa.gov

lkw9@cdc.gov
(For Health Related Questions)

EXHIBIT 18

December 13, 2021
Mr. Myles Bartos
On-Scene Coordinator
U.S. Environmental Protection Agency, Region 3
1650 Arch Street
Philadelphia, Pennsylvania 19103
Subject:

Air Monitoring Report for October 19 to 28, 2021, Revision 0
11184 Bristol Air Site, Bristol, Virginia
EPA Contract No. 68-HE-0320-D0003
Technical Direction (TD) No. T601-21-05-004
Document Tracking No. 0294

Dear Mr. Bartos:
Tetra Tech, Inc. (Tetra Tech) is submitting the enclosed Air Monitoring Report for October 19-28, 2021,
Revision 0 for the 11184 Bristol Air Site, Bristol, Virginia for your review and approval.
If you have any questions regarding this report, please contact me by office phone at (740) 867-0968, cell
phone at (740) 744-2104, or e-mail at gene.nance@tetratech.com
Sincerely,

Gene Nance
Project Manager
Enclosure (1)
cc:

TD file
Maria Magilton, Program Manager, Tetra Tech

Tetra Tech, Inc.
240 Continental Drive, Unit 200, Newark, Delaware 19713
Tel 302.738.7551 Fax 302.454.5988 tetratech.com

AIR MONITORING REPORT FOR OCTOBER 19-28, 2021
REVISION 0
11184 BRISTOL AIR SITE
BRISTOL, VIRGINIA
EPA Contract No. 68-HE-0320-D0003
Technical Direction No. T601-21-05-004
Document Tracking No. 0294
Prepared for:

U.S. Environmental Protection Agency Region 3
Superfund and Emergency Management Division
1650 Arch Street
Philadelphia, Pennsylvania 19103
Prepared by:

Tetra Tech
240 Continental Drive, Suite 200
Newark, DE 19713
December 2021

AIR MONITORING REPORT – OCTOBER 19-28, 2021
REVISION 0
11184 BRISTOL AIR SITE
BRISTOL, VIRGINIA

Tetra Tech START – TD Project Manager – Gene Nance

10/06/2021
Date

Tetra Tech START – Quality Assurance Officer – Carla Buriks

10/08/21
Date
1/5/22

EPA – On-Scene Coordinator – Myles Bartos

Date
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Air Monitoring Report for October 19-28, 2021, Revision 0
January 11, 2022
DTN: 0294

i

Tetra Tech, Inc.
11184 Bristol Air Site
TD No. T601-21-05-004

1.0

INTRODUCTION

Under the Superfund Technical Assessment and Response Team (START) Contract No. 68-HE-0320D0003, Technical Direction (TD) No. T601-21-05-004, U.S. Environmental Protection Agency (EPA)
Region 3 tasked Tetra Tech, Inc. (Tetra Tech) to provide technical assistance in preparing an air monitoring
plan (AMP), conducting air monitoring, and calibrating instruments as necessary at the 11184 Bristol Air
Site (the Site) in Bristol, Virginia and Bristol, Tennessee (Appendix A, Figure 1). The purpose of the air
monitoring efforts was to: (1) investigate areas where odor complaints had been received to determine if
hazardous substances were present and associated with the odors; (2) determine levels or concentrations of
hazardous substances, if present; and (3) provide data for evaluating and determining locations to collect
air samples.

The first round of air monitoring and sampling was conducted at the Site from June 9 to July 22, 2021.
Subsequently, EPA decided to conduct a second round of air monitoring and sampling. This report
summarizes air monitoring and air sampling activities for the second round of air monitoring and sampling
conducted at the Site from October 19 to 28, 2021. Specifically, this report summarizes Site background
information in Section 2.0; outlines Site activities and air monitoring results in Section 3.0; and presents
analytical results in Section 4.0. References cited in the text are listed in Section 5.0 and figures for this
report are provided in the Appendix A. Air monitoring locations and air monitoring results are presented in
Appendices B through E. Tabulated analytical results for air samples are presented in Appendix F along
with graphs of MultiRAE volatile organic compounds (VOC) monitoring data for the sampling periods.
Mobile air monitoring results are provided in Appendix G. Virginia Department of Environmental Quality
(VADEQ) air sample information and analytical result data sheets are presented in Attachments 1 and 2.
Weather graphs and weather station data are provided in Attachments 3 and 4.

Air Monitoring Report for October 19-28, 2021, Revision 0
January 11, 2022
DTN: 0294

i

Tetra Tech, Inc.
11184 Bristol Air Site
TD No. T601-21-05-004

2.0
2.1

SITE BACKGROUND

SITE LOCATION AND DESCRIPTION

The Site is located in Bristol, Virginia and Bristol, Tennessee. The Site consists of a broad area in the
eastern portion of the cities of Bristol, Virginia and Bristol, Tennessee where odor complaints have been
received from residents (Appendix A, Figure 1).
2.2

SITE HISTORY

VADEQ requested assistance from EPA in conducting air monitoring to investigate areas within Bristol,
Virginia and Bristol, Tennessee for which odor complaints have been received. In addition to VADEQ,
EPA Region 3 coordinated with other stakeholders including EPA Region 4, the State of Tennessee, both
cities of Bristol, and the Agency for Toxic Substances and Disease Registry (ATSDR). All parties provided
input and perspective for the Site.
EPA conducted the first round of 24-hour per day air monitoring at six stationary monitoring locations in
eastern Bristol, Virginia and Bristol, Tennessee from June 9 to July 22, 2021. VADEQ collected a total of
15 air samples at the stationary air monitoring locations between June 14 and July 7, 2021. The air samples
were collected in SUMMA canisters using flow controllers calibrated to collect samples over approximately
8- or 24-hour periods. The air monitoring and air sampling were conducted in areas for which frequent odor
complaints had been received. A description of air monitoring sampling activities and results were reported
in the “Final Air Monitoring Report for the 11184 Bristol Air Site” (Tetra Tech 2021b). Stationary and
mobile air monitoring locations for both the June-July and October are shown in Appendix A, Figure 3.

3.0

SITE ACTIVITIES

From October 19 to 28, 2021, EPA conducted a second round of 24-hour per day air monitoring at stationary
monitoring locations in eastern Bristol, Virginia and Bristol, Tennessee in areas for which frequent odor
complaints had been received. VADEQ proposed potential locations to conduct stationary air monitoring
and sampling for the second round. EPA evaluated the proposed locations and in conjunction with VADEQ,
selected three locations. In addition to the locations and frequency of past odor complaints, siting selection
criteria included: (1) security of air monitoring equipment; (2) potential sources in the area; (3) availability
of 120-volt power supplies for the equipment; (4) potential for human exposure; (5) topography; and (6)
geographic coverage of the area.
On October 19, 2021, EPA and the EPA Environmental Response Team (ERT) installed stationary air
monitoring equipment at two locations in Bristol, Tennessee and one in Bristol, Virginia. The air monitoring
units were calibrated and/or tested prior to deployment at each location. The air monitoring equipment was
integrated into the VIPER system, a network-based communications system designed to enable real-time
transmission of data from field sensors to local or remote computers or server and provide data
management, analysis, and visualization. On the morning of October 20, 2021, EPA and Tetra Tech
conducted mobile air monitoring from 0549 to 0639. The mobile air monitoring was conducted using handheld air monitoring equipment near the stationary monitoring locations and in other areas for which frequent
odor complaints had been received. Stationary and mobile air monitoring locations are shown in Appendix
A, Figure 2.
Air sampling locations and time periods were determined based on online VIPER air monitoring data and
the trends of elevated concentrations detected for monitoring parameters. VADEQ collected a total of seven
air samples, including two before EPA commenced the second round of air monitoring. A summary of
VADEQ air sampling locations and descriptions is presented in Attachment 1.
Tetra Tech conducted a Site visit on October 24 and 25 to test and recalibrate sensors at the three stationary
air monitoring locations and to conduct mobile air monitoring. Mobile air monitoring was conducted using
hand-held air monitoring equipment near the stationary air monitoring locations and in other areas for which
frequent odor complaints had been received. These air monitoring locations are shown in Appendix A,
Figure 2. The stationary air monitoring equipment was taken down at the completion of the air monitoring
activities on October 28, 2021. EPA and Tetra Tech also conducted additional mobile air monitoring after
the stationary equipment had been removed. Tetra Tech conducted monitoring activities in accordance with

the approved “Final Air Monitoring Plan (AMP) – Addendum 1” (Tetra Tech 2021c) and the “Uniform
Federal Policy Quality Assurance Project Plan” for the EPA Region III Superfund Technical Assessment
and Response Team (START-6 Contract) (Tetra Tech 2021a).
3.1

AIR MONITORING PARAMETERS

Air monitoring equipment and sensors employed during the second round of air monitoring are presented
in Table 1 below.
TABLE 1
AIR MONITORING EQUIPMENT AND SENSORS
Monitoring Device

Sensors

MultiRAE Pro

Volatile organic compounds (VOC) by photoionization
detector (PID), methyl mercaptan, hydrogen sulfide, sulfur
dioxide, and lower explosive limit (LEL)

(stationary monitoring)
Honeywell Analytics
Single-Point Monitor (SPM) Flex
(stationary monitoring)
MultiRAE Pro
(mobile monitoring)
UltraRAE 3000
(mobile monitoring)
TVA 2020
(mobile monitoring)
Meteorological Station
(at Location #9)

Hydrides (for hydrogen sulfide), amines (for ammonia),
and sulfur dioxide
VOC by PID, hydrogen sulfide, carbon monoxide, and
oxygen
VOC as benzene

VOC by flame ionization detector (FID)
Temperature, barometric pressure, wind direction/speed,
precipitation

Table 2 provides the monitoring parameters, detection ranges, and resolution of each instrument. The
detection range is the range of concentrations (high and low) at which a parameter can be detected. The
resolution is the increment at which the parameter concentrations are reported on the instrument.
TABLE 2
AIR MONITORING PARAMETER DETECTION RANGES
Monitoring Parameter/Instrument

Detection Range

Resolution

0.000 – 9.999 ppm

0.001 ppm

0.00 – 150 ppm

0.01 ppm

0 – 20 ppm

0.1 ppm

0 – 2,000 ppm

10 ppb

0 – 200 ppm

0.01 ppm

0 – 50,000 ppm

0.1 ppm

Methyl mercaptan (MultiRAE Pro)

0 – 10 ppm

0.1 ppm

Carbon monoxide (MultiRAE Pro)

0 – 2,000

1 ppm

Hydrogen sulfide (MultiRAE Pro)

0 – 100 ppm

0.1 ppm

0 – 30%

0.1 %

Hydrogen sulfide (SPM Flex)
Ammonia (SPM Flex)
Sulfur dioxide (SPM Flex)
VOC (MultiRAE Pro)
VOC as benzene (UltraRAE w/ benzene tube)
VOC by FID (TVA 2020)

Oxygen (MultiRAE Pro)
Notes:
% = Percent
FID = Flame Ionization Detector
ppb = parts per billion
ppm = parts per million
SPM = Single-Point Monitor
TVA = Toxic Vapor Analyzer
VOC = Volatile Organic Compound

Prior to installing and starting stationary air monitoring equipment, the equipment was tested, calibrated,
and/or zeroed, as appropriate. Prior to conducting mobile air monitoring, the instruments were bump-tested,
zeroed, and re-calibrated, if necessary. The MultiRAE Pro was bump-tested/calibrated using 100 parts per
million (ppm) isobutylene span gas for VOC and zeroed using a zeroing tube. Other sensors installed in the
MultiRAE were also bump-tested and re-calibrated if necessary (including those for carbon monoxide,
hydrogen sulfide, and oxygen). The UltraRAE 3000 with benzene tube was calibrated using 5 ppm benzene
span gas and zeroed using a zeroing tube. The TVA 2020 with flame ionization detector (FID) was
calibrated using a 500 ppm methane span gas and zeroed using zero air gas.

3.2

AIR MONITORING LOCATIONS

Air monitoring activities included (1) 24-hour per day air monitoring at three stationary air monitoring
locations and (2) mobile air monitoring at a number of other locations in the area for short durations using
portable hand-held monitoring equipment. Air monitoring locations are discussed in the following sections.
3.2.1

Stationary Air Monitoring Locations

Stationary air monitoring locations were set up on residential properties in eastern Bristol, Virginia and
Bristol, Tennessee. Locations #7 and #8 were in Bristol, Tennessee and Location #9 was in Bristol, Virginia.
The stationary air monitoring locations are shown in Appendix A, Figure 2. Air monitoring location
numbers, instruments, sensors, instrument identification numbers (ID), geographic coordinates, addresses,
monitoring periods, and descriptions of each stationary air monitoring location are presented in Appendix
B.
3.2.2

Mobile Air Monitoring Locations

Portable, hand-held air monitoring equipment was used to conduct mobile air monitoring at the stationary
air monitoring locations (Locations #7, #8, and #9) during equipment set up and/or in conjunction with the
Site visit to test stationary equipment. Mobile air monitoring was primarily conducted in other locations in
the general areas for which odor complaints had been received. The mobile air monitoring was normally
conducted at night or early in the mornings when odors were frequently reported. These were also the times
when odors were most frequently noted by personnel conducting Site visits to set up and test the stationary
air monitoring equipment. Hand-held monitoring equipment included: a MultiRAE Pro with a
photoionization detector (PID) for VOC, methyl mercaptan, carbon monoxide, hydrogen sulfide, and
oxygen sensors; an UltraRAE 3000 PID with a benzene tube; and TVA 2020 with a FID for VOC. The
TVA 2020 with an FID sensor cannot detect VOC at the low levels that a MultiRAE Pro can achieve, but
it has the ability to detect methane, which cannot be detected using a PID sensor. Tables 1 and 2 present
sensor types and detection capabilities and ranges. General areas/locations where mobile/short-term air
monitoring was conducted are described below.
Bristol, Virginia locations:

Intersection of Whitten Way/Kings Mill Pike; Woodland Circle; near

intersection of Kings Mill Pike/Valley Drive; near intersection of Harlow Street/New Hampshire Avenue;
Booher Lane; Kings Mill Pike near Northstar Baptist Church; multiple locations along Shakesville Road
north of intersection with Kings Mill Pike (including monitoring at storm drain inlets); and multiple
locations along Booher Road/Booher Springs Road.

Bristol, Tennessee locations: Florida Avenue between the intersections with Pine Street and Spruce Street
(including at storm water inlets and sewer manhole cover at intersection of Florida Avenue/Spruce Street);
Sparkling Brook Drive/Spanish Oak Drive; Fire Station #2 on Kings Mill Pike; intersection of Taylor
Street/Georgia Avenue (including storm water inlet); and multiple locations along Booher Road/Booher
Springs Road.
Mobile air monitoring was conducted at one or more of the above locations on the following dates in
October 2021: 20, 24, 25, 27, and 28. Mobile air monitoring locations and results are presented in Appendix
G.
3.3

AIR MONITORING RESULTS

Air monitoring results are overviewed in Sections 3.3.1 and 3.3.2 below. More detailed discussions of air
monitoring results and graphical presentations of the data for the individual stationary air monitoring
locations are presented in Appendices C through E. Some of the air monitoring parameters were for specific
chemical compounds such as hydrogen sulfide, sulfur dioxide, and ammonia. However, air monitoring for
VOC using a PID measures the approximate total concentration for a large number of VOC based on
calibration of the instrument with isobutylene calibration gas. The PID does not differentiate or identify
specific chemical compounds and the measured concentrations could differ from the actual concentrations
due to differing response factors of individual compounds relative to isobutylene. Therefore, air monitoring
data for total VOC using the PID is considered to be “screening data.” Screening data can support an
intermediate or preliminary decision but should be supported by “definitive data” before a project is
complete (EPA 2005). Quality assurance procedures were incorporated into the mobile air monitoring
activities, such as calibration, zeroing, bump testing, and recalibration as needed; however, these procedures
are not as extensive as the quality assurance/quality control (QA/QC) procedures applied for laboratory
analysis of air samples by EPA Method TO-15. The VADEQ laboratory analytical results for VOC using
EPA Method TO-15 are considered definitive data. Definitive data are held to more rigorous quality
standards and are used to make final decisions. In general, definitive data refers to analytical data of known
quality, concentration, and level of uncertainty, and those levels of quality and uncertainty are consistent
with the specifications for the decision to be made (EPA 2005). As mentioned previously, the stationary air
monitoring data were applied to help guide where and when VADEQ would collect air samples for
laboratory analysis (in addition to monitoring for trace levels of hydrogen sulfide, sulfur dioxide, and
ammonia, which could also trigger air sampling).

Air monitoring results in the following sections are reported in ppm or parts per billion (ppb). Parts per
million is the number of units of mass of a contaminant per million units of total mass in air or other
environmental media. One ppm equals 1,000 ppb and 1 ppb equals 0.001 ppm.
3.3.1

Stationary Air Monitoring Results

All three stationary monitoring locations were located on residential properties. All three locations had the
same air monitoring instruments and sensors (see Tables 1 and 2). However, the MultiRAE at Location #7
provided VOC data in ppm, while the MultiRAE units at Locations #8 and #9 provided VOC data in ppb.
The MultiRAE units also had sensors for monitoring hydrogen sulfide, sulfur dioxide, and lower explosive
limit (LEL). There were no detections of LEL above 0 percent (%) at any location during the monitoring
period. MultiRAE sulfur dioxide and hydrogen sulfide results are briefly discussed in Appendices C through
E; however, SPM flex units also measured sulfur dioxide and hydrogen sulfide and are more accurate with
lower detection limits. Therefore, MultiRAE results for these compounds are not presented in this report
because SPM units served as the primary monitors for these compounds. A brief discussion of air
monitoring results for the stationary air monitoring equipment is presented in the following paragraphs. A
more detailed discussion of stationary air monitoring results and graphical presentations of the data are
provided in Appendices C through E.
Location #7 was in a residential yard on Sparkling Brook Drive in Bristol, Tennessee. VOC detections up
to 0.1 ppm were detected daily through the monitoring period except for October 26 and 28 when there
were no detections. The maximum concentration of 1.7 ppm, which occurred as a short-term spike that
lasted less than one minute, occurred at 2001 on October 27. The next highest concentration detected was
0.3 ppm on October 24.
Methyl mercaptan was detected at 0.1 ppm on October 20 and again on October 24 and was detected
continuously at concentrations of 0.1 ppm or greater from 2120 on the October 24 through the remaining
sampling period that ended on October 28. The highest detection level was 0.3 ppm, detected as short-term
spikes at 1324 and 1344 on October 25.
Hydrogen sulfide and sulfur dioxide were not detected on the SPM flex units at this location during the
monitoring period.

Ammonia was detected on the SPM Flex units on several occasions during the monitoring period. The
maximum concentration detected was 0.36 ppm at 0942 on October 20. Daily peak ammonia detections
for the remaining period ranged from 0.02 ppm on October 22 to 0.16 ppm on October 25. A more detailed
discussion of air monitoring results and graphical presentation of the data for Location #7 are provided in
Appendix C.
Location #8 was in a residential yard near the intersection of Florida Avenue and Spruce Street in Bristol,
Tennessee. VOC detections occurred continuously from October 19 at 1350 until October 25 at 2249. The
highest concentrations were detected soon after startup on October 19 through 1212 on October 20. These
higher levels are attributable to the tubing being disconnected from the MultiRAE; therefore, levels inside
the Pelican case were monitored during that time frame. VOC concentrations dropped back to 0 ppb initially
after the tubing was reconnected. However, the VOC levels subsequently began to increase again but to
much lower levels than were observed while the tubing was disconnected. After reconnecting the tubing,
VOC levels generally remained at or below 100 ppb, with a few short-term spike detections up to 2249 on
October 25. There were no VOC detections from October at 2329 to October 27 at 2117 and from October
27 at 2117 through the end of the monitoring period on October 28. Daily peak concentrations after the
MultiRAE tubing was reconnected ranged from 90 ppb on October 22 to 410 ppb on October 23. There
were no VOC detections observed on October 26 or 28. Methyl mercaptan was detected continuously from
October 20 at 1226 to October 24 at 1903 at concentrations ranging from 0.1 to 0.3 ppm. The peak
concentration of 0.3 ppm was observed on October 20 from 1258 to 1800. The only other detection was a
short-term spike at 0.1 ppm on October 25 at 1407.
Hydrogen sulfide was detected sporadically by the SPM Flex unit throughout the monitoring period, with
detections generally occurring in late evening and almost continuously until the following morning. Daily
peak concentrations of hydrogen sulfide ranged from 0.003 ppm on October 28 to 0.017 ppm on October
20. There were no detections of hydrogen sulfide on October 26 and from October 21 at 0808 to October
24 at 2138.
Ammonia was detected by the SPM Flex unit throughout much of the monitoring period, with
concentrations generally between 0.01 to 0.02 ppm, with sporadic periods of elevated levels. The maximum
concentrations detected were 0.52 ppm at 0952 on October 20 and 0.35 ppm at 1023 on October 27. Other
daily peak detections ranged from 0.01 ppm on October 23 and 0.08 ppm on October 25.

Sulfur dioxide was not detected by the SPM Flex unit at this location during the monitoring period. A more
detailed discussion of air monitoring results and graphical presentation of the data for Location #8 are
provided in Appendix D.
Location #9 was in a residential yard on Booher Springs Road in Bristol, Virginia. There were no VOC
detections during the monitoring period at Location 9.
Methyl mercaptan was detected at low levels ranging from 0.1 ppm to 0.3 ppm almost continuously from
October 19 at 1538 until October 21 at 0022. Subsequently, methyl mercaptan was only periodically
detected at 0.1 ppm for the remainder of the monitoring period. The peak concentration detected was 0.3
ppm on October 19. There were no detections on October 22 or from October 25 through 28.
Hydrogen sulfide was detected by the SPM Flex unit daily throughout the monitoring period (except for
October 26). In general, detections normally began in late evenings between 2000 and 2130 and continued
into the next morning, ending between 0930 to 1100. The maximum concentration detected was 0.025 ppm,
which occurred at 2226 on October 24. Other daily peak concentrations ranged from 0.002 ppm on October
22 to 0.023 ppm on October 19.
Ammonia was detected almost continually by the SPM Flex unit from 0951 to 1133 on October 20, with a
peak concentration of 0.44 ppm detected at 0954. Ammonia was not detected at any other time during the
monitoring period at this location.
Sulfur dioxide was not detected at this location during the monitoring period. A more detailed discussion
of air monitoring results and graphical presentation of the data for Location #9 are provided in Appendix
E.
3.3.2

Mobile Air Monitoring Results

Mobile air monitoring conducted with the MultiRAE Pro identified only low concentrations of VOC
detections (10 to 30 ppb). Odors were normally detected when the VOC readings above zero were
identified, but VOC readings of zero were frequently identified even when significant odors were noted.
There were no MultiRAE detections for hydrogen sulfide (measuring to 0.0 ppm) or carbon monoxide
(measuring to 0 ppm) and all readings for oxygen were 20.9%. Mobile air monitoring for benzene with the
UltraRAE 3000 (with a benzene tube) yielded no detections (measuring to 0.00 ppm). FID VOC readings

above background were identified on several occasions. On October 25, FID VOC readings were identified
on Booher Springs Road in Virginia (near Location #9) at 12.7 ppm, at Fire Station #2 on King College
Road in Tennessee at 8.8 ppm, and on Shakesville Road in Virginia at 4 ppm. Odors were also not at these
locations. On October 27, FID VOC readings up to 4 ppm were identified along Booher Springs Road, near
the Virginia – Tennessee state line and along Florida Avenue near Spruce Street in Tennessee, including
measurements at storm water drain inlets and a sewer manhole cover near the intersection of Florida Avenue
and Spruce Street. On the morning of October 28 between 0918 and 1007, the EPA On-Scene Coordinator
(OSC) and Tetra Tech conducted air monitoring along Shakesville Road in Virginia, between the
intersection of Shakesville Road and Kings Mill Pike. The highest FID reading for ambient air was
documented near 2125 Shakesville Road at 20 ppm. The ambient air FID concentrations varied between 3
to 6.5 ppm, with the 6.5 ppm reading identified near the storm water inlet across from the Bristol, Virginia
Public Works facility. FID readings were also documented at the headspace of storm water inlets beginning
at the inlet across the road from the Public Works facility and proceeding downgradient to Kings Mill Pike.
The highest storm inlet FID reading was 800 ppm at the inlet across the street from Public Works facility
and the second highest reading was 250 ppm at the next inlet downgradient (northward). The remaining
downgradient inlets had FID readings at ambient air background levels in the area (3 to 4 ppm).
3.4

VADEQ AIR SAMPLING

During a conference call on June 14, 2021 before the first round of air monitoring and (attended by the EPA
OSC, ERT, VADEQ, ATSDR, and Tetra Tech), it was determined that air sampling would be conducted
based on continued monitoring of online VIPER air monitoring data and observations of trends of detections
of elevated concentrations of air monitoring parameters. VADEQ air sampling include (1) two air samples
that it collected before EPA’s second round of air monitoring and sampling and (2) five samples collected
concurrent with EPA’s second round of air monitoring.
Two Samples from September 30 to October 2, 2021: VADEQ collected two air samples before EPA began
its second round of air monitoring on October 19. The air samples were collected in SUMMA canisters
using flow controllers calibrated to collect samples over approximately 24-hour periods. VADEQ collected
the first sample from September 30 to October 2 (a 29 hour, 40 minute sample) at Location #6 (sample
#543). VADEQ collected a second sample on Taylor Street, near the Maryland Avenue intersection in
Bristol, Tennessee (sample #522) from October 1 to 2 (a 29 hour, 44 minute sample).
Five Samples from October 20 to 28, 2021: VADEQ collected five air samples at stationary air monitoring
Locations #8 and #9 concurrent with EPA’s second round of sampling. Three air samples were collected at

Location #8 and two at Location #9. The air samples were collected in SUMMA canisters using flow
controllers calibrated to collect samples over approximately 8- or 24-hour periods. The actual sample
collection periods for these samples ranged from 8 hours 17 minutes to 27 hours 42 minutes for these
samples.
Specific information on the VADEQ air samples is presented in Attachment 1, including the sampling
locations, SUMMA canister serial numbers, start and stop times of the samples, and sampling duration. The
samples were analyzed for VOC using EPA Method TO-15 by the Commonwealth of Virginia Division of
Consolidated Laboratory Services (DCLS) in Richmond, Virginia. Laboratory result data sheets for the air
samples are provided in Attachment 2. A tabulation of the analytical results is presented in Appendix F.
3.5

WEATHER DATA

START used a Davis Vantage Pro 2 weather station to measure and log localized weather conditions during
the air monitoring activities. The weather station logged a number of weather parameters, including:
temperature, barometric pressure, wind direction and speed, precipitation, and relative humidity. The data
logger was set up to log weather parameters at 15-minute intervals throughout the period from October 19
to 28, 2021. The weather station was placed at stationary air monitoring Location #9. The weather station
data is presented in Attachment 4. Graphical presentations of the weather data for the full air monitoring
period from October 19 to 28, 2021 are provided in Attachment 3. Graphs of the same data for periods
when VADEQ was collecting air samples at Location #9 are also presented in Attachment 3.

4.0

ANALYTICAL RESULTS

VADEQ collected seven air samples (including two samples collected prior to the start of second round air
monitoring) and analyzed the samples for VOC by EPA Method TO-15 (see Section 3.4). For this report,
samples will be identified based on the SUMMA canister serial number, as SUMMA canister samplers
were used only once over the course of this investigation. This section provides a brief summary of
analytical results. Complete analytical results are provided in Appendix F and the laboratory data sheets are
presented in Attachment 2. Graphs of AreaRAE VOC data for the locations and duration of the respective
VADEQ air sampling periods are also presented in Appendix F.
4.1

ANALYTICAL RESULTS FOR VADEQ AIR SAMPLES

Analytical results received from the DCLS were reported in parts per billion volume (ppbv) (Attachment
2). Tetra Tech prepared a table to present the VADEQ data (see Appendix F). The table reports the data in
both ppbv and the equivalent concentrations in micrograms per cubic meter (µg/m3).
Several petroleum-related constituents were detected in almost all samples, including benzene, toluene,
xylenes, ethylbenzene, heptane, and hexane. In addition to being constituents in petroleum products, these
chemicals can be produced as products of incomplete combustion (PIC) during fires and from the operation
of motor vehicles. Benzene was detected in all the air samples at concentrations ranging from 0.37 ppbv
(1.18 µg/m3) to 9.53 ppbv (30.40 µg/m3). Toluene was detected in all samples at concentrations ranging
from 0.2 ppbv (0.75 µg/m3) to 1.3 ppbv (4.90 µg/m3). Ethylbenzene was detected at concentrations ranging
from 0.08 ppbv (0.35 µg/m3) to 1.09 ppbv (4.73 µg/m3). Xylenes and other petroleum-related compounds
were also detected at low concentrations in one or more air samples.
Other compounds that were detected at low concentrations in most or all samples consisted of refrigerant
gases, including chloromethane (which is also naturally occurring), dichlorodifluoromethane (also known
as, Freon 12), 1,1,2-trichlorotrifluoroethane, and Freon 11 (also known as, trichlorofluoromethane). The
respective compounds were detected at similar concentrations in all the samples. Chloromethane was
detected at concentrations ranging from 0.22 ppbv (0.46 µg/m3) to 0.82 ppbv (1.70 µg/m3).
Dichlorodifluoromethane was detected at concentrations ranging from 0.29 ppbv (1.44 µg/m3) to 0.66 ppbv
(3.27 µg/m3) and Freon 11 was detected at concentrations from 0.16 ppbv (0.90 µg/m3) and 0.3 ppbv (1.69
µg/m3).

A number of other compounds were detected in a number of samples, including acrolein, which was
detected in five of the seven air samples at concentrations ranging from 0.44 AC1 ppbv (1.01 µg/m3) to
2.05 ppbv (4.69 µg/m3). Complete analytical results are presented in Appendix F and in Attachment 2.
The analytical results have been forwarded to ATSDR for evaluation to determine if the concentrations of
detected compounds are at levels that may pose a public health concern.

5.0
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