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Environmental Assessment

Purpose and Need for Action
The Tennessee Valley Authority (TVA) proposes to enter into a power purchase agreement
(PPA) with INGENCO Renewable Development, LLC (INGENCO) to purchase electric
power generated at the City of Bristol (see Figure 1), Virginia’s integrated solid waste
management facility (landfill) in Washington County, Virginia (Attachment A). The landfill is
located in Washington County, Virginia (see Figure 1) near Bristol, Virginia. The PPA,
executed through TVA’s Renewable Standard Offer (RSO) program, would be for 20 years.
INGENCO plans to install 18 Detroit Series 60, 12.7 liter landfill gas (LFG) fueled engines in
2014. The engines would be grouped into three separate, six-engine module sets. The
combustion gases from each module set would exit the building through a separate 37 foot
exhaust stack. Each exhaust stack would contain a silencer, muffler and stack extension.
Only 12 of the 475 horsepower engines would be initially used to generate power for
INGENCO’s RSO contract which is based on a gross nameplate capacity of 4,500 kilowatts
(kW). Six (6) of the engines would be available as stand-by spares and for future
generation opportunities. With all 18 engines in operation, the site would have a gross
nameplate capacity of 6,300 kW.
TVA produces or obtains electricity from a diverse portfolio of energy sources such as
nuclear, fossil, hydro, solar, wind, and biomass. In order to help fulfill the objectives of its
2011 Integrated Resource Plan (TVA 2011), 2007 Strategic Plan (TVA 2007), and 2008
Environmental Policy (TVA 2008), TVA has undertaken efforts to expand the contribution of
renewable and low greenhouse gas-emitting sources in its generation portfolio.

Figure 1. Project Vicinity at Bristol Virginia
The landfill is on land owned by the City of Bristol and the generation facility would be
constructed and operated by INGENCO. TVA prepared this environmental assessment
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(EA) under the National Environmental Policy Act (NEPA) and TVA’s procedures
implementing NEPA.
The generation of LFG occurs during decomposition of solid waste. The utilization of LFG
for the production of electricity would qualify as a renewable power source in the RSO
program. The more energy generated from renewable resources such as LFG, the less
energy would need to be generated from nonrenewable resources such as fossil fuels. The
proposed facility would utilize LFG as a fuel source to generate electricity. Otherwise the
LFG would be combusted by flares and emitted into the atmosphere.
Proposed Action
Under the proposed action, TVA would execute a PPA with INGENCO under the RSO
program that would result in the installation of a 6.3 megawatt (MW) electric generating
facility fueled by LFG that is produced at the landfill. Only 4.5 MW of the installed capacity
will be used to generate power for the RSO program in the near term. The current PPA
would allow TVA to purchase electricity from the 4.5 MW of capacity for a 20-year period.
The landfill is operated by the City of Bristol. It presently operates an open flare to burn
excess LFG emitted from the decomposing buried waste. The flare is connected to a gas
collection and control system (GCCS) in the landfill, and to filtration systems to remove
particulate matter.
Implementation of the proposal would reduce the amount of LFG being incinerated in the
flare or escaping directly into the air (i.e., fugitive emissions) and reduce methane (a
greenhouse gas) emissions from the landfill. The new generating units would be placed
within a new 6,500 square foot (sq ft) building on a concrete pad adjacent to the existing
GCCS and flare on a 2.5-acre compound leased by INGENCO. The leased property is a
previously graded area within the landfill boundaries. The proposed additions and
modifications include the following:
•

Construction of facility site foundation including; upgrading electric service, LFG
feed line, access road and parking area.

•

Installation of a 6,500 sq ft building to house the generation units and associated
equipment.

•

Installation of 18 power generation units, 475 horsepower and 350 kW each, fueled
by LFG. The 18 units have a combined fuel heat input total of 66.2 million British
thermal units per hour. The units would each have a Detroit Diesel Series 60, 12.7
liter engine manufactured in the period1995 – 1998, one electrical generator,
auxiliary systems to connect with the GCCS, and a treatment system consisting of
filtration system to remove particulate matter (10 microns and larger) and to
compress and dehydrate the gas before use.
Additionally, any LFG not used as fuel for the engines will be controlled by the
existing open flare.

•

Installation of oil fuel storage tanks with loading facilities and containment. Initially
one 12,000 gallon diesel tank would be installed. A second tank for alternate or
“green diesel or biodiesel fuel” may be installed in the future; a foundation pad for
the additional tank would be constructed.
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Background
TVA supplies this power through several different generation methods - nuclear, fossil,
hydro, solar, wind, and biomass (including LFG) sources. The more energy that can be
generated from renewable resources such as LFG, the less energy needs to be generated
from non-renewable resources.
The landfill facility consists of three permitted landfill units located on one contiguous
property. The first landfill unit (Solid Waste Permit Number 221) accepted waste from 1977
to 1986 and is currently closed. According to the Initial Design Capacity Report, submitted
on June 2, 1998, the unit has a design capacity of 694,700 cubic yards (yd3). The landfill
facility is designed to accept municipal solid waste, commercial waste, and some industrial
waste from local industries. The facility does not accept bulk liquids, hazardous, radioactive,
infectious or medical hospital wastes, or asbestos wastes.
The second landfill unit (Solid waste Permit No. 498) is still open but currently receiving no
new waste; it accepted waste from 1986 to 2002. The second landfill has a design capacity
of about 1,199,224 yd3 and is equipped with a leachate collection system. As approved by
Virginia Department of Environmental Quality (VDEQ), wastes in the second landfill unit are
being reclaimed through landfill mining. Excavated material is screened to separate the
waste from daily/intermediate cover. The waste is then disposed in the third landfill unit.
Once all waste has been excavated from the second landfill unit, the area would be used
for a Construction and Demolition Debris Landfill in the mined waste footprint.
The third landfill unit (Solid waste Permit Number. 588) is active and has operated since
March 1998. This landfill unit was created through the reclamation of an abandoned mining
quarry. Waste delivered to the landfill facility is sorted and then mechanically baled to
increase waste compaction. The design capacity of the third landfill unit is 7,700,000 yd3.
Total capacity for the entire landfill facility is 9,593,924 yd3.
Presently, the LFG produced from the landfill is being captured collected and combusted
using an open flare unit to control the non-methane organic compound emissions from
LFG. The flare capacity is 2,400 standard cubic feet per minute (scfm). The U.S.
Environmental Protection Agency (USEPA) estimates that a land fill gas-to-energy (LFGTE)
project can capture up to 60-90 percent of the LFG being emitted from a landfill; the
remainder escapes as fugitive emissions to the atmosphere (USEPA LFG Energy Project
Development Handbook). As solid waste continues to be added to the landfill and the
existing and future waste decomposes, more LFG will be generated. The facility is not
classified as a major hazardous air pollutant facility, and the installation of generating
engines would not change its classification.
LFG containing methane is a potential odor nuisance; it is also a health hazard and
potentially explosive in high concentrations. Methane is considered a compound of concern
to air quality because of its potency as a greenhouse gas. Because of these properties, it is
important for landfills to keep methane at safe levels. This is accomplished by capturing
and burning the LFG (methane) in a flare as it is released from the landfill.
Combustion (i.e., burning) breaks methane down into water, nitrogen oxides (NOX) and
CO2. Depending on the make-up of the LFG, the other by-products of combustion of LFG
include sulfur dioxide (SO2) and particulate matter. These compounds are regulated by
state and federal laws, and facilities generating these compounds must obtain air permits to
construct and operate those facilities.
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Number 2 heating oil would be used for engine startup; however, the basic annual average
fuel ratio is expected to be 95 percent LFG or greater on an energy input basis.

Other Environmental Reviews and Documentation
This EA tiers from the final environmental impact statement for TVA’s Integrated Resource
Plan (IRP; TVA 2011).

Permits, Licenses, and Approvals
The landfill consists of three units located on one contiguous property, and currently
operates under provisions of the VDEQ Solid Waste Disposal Facility Permit Numbers 221,
498, and 588.
The landfill facility is subject to the New Source Performance Standards, 40 CFR 60,
Subpart WWW, for Municipal Solid Waste Landfills. This facility is also subject to the
hazardous air pollutant requirements of 40 CFR Part 63, Subpart AAAA – National Emission
Standards for Hazardous Air Pollutants (NESHAPs): Municipal Solid Waste Landfills.
The City of Bristol has a Title V Operating Permit for the operation of the existing flare
(Number 11174), which was effective March, 2011. INGENCO received a VDEQ air
operating permit for the proposed engines on October 15, 2013 (see draft Attachment B).
These new engines will be subject to 40 CFR Part 63 - Subpart ZZZZ - NESHAPs for
Reciprocating Internal Combustion Engines.

Alternatives
The study area for this EA includes the area where the generating units and associated
components would be installed. The archaeological area of potential effect (APE) is the
footprint of the proposed facilities where ground disturbance would occur and the
architectural APE is a 0.5-mile radius around the proposed new facilities.
TVA is considering two alternatives: the No Action Alternative and Action Alternative.
The No Action Alternative
Under the No Action Alternative, TVA would not purchase the power from this proposed
facility, and the LFG-fueled engine system may not be installed by INGENCO. The excess
LFG produced by the landfill would continue to be flared to the atmosphere (current rate is
up to 2,400 scfm). LFG levels will continue to rise as additional waste is added to the
landfill and the older waste decomposes. This would increase the amount of LFG that
would need to be combusted by the flare if the generating facility were not installed.
The Action Alternative
Under the Action Alternative, TVA would enter into a 20-year PPA with INGENCO to
purchase electric power generated from the proposed facility under the RSO program. In
order to generate electricity for sale to TVA, the LFG/Heating oil-fueled engine systems
would be installed in 2014 along with site preparation, and associated facilities. The LFG
produced by the landfill would be used in the engine to produce up to 4.5 MW of power
initially. Up to 6.3 MW of power could be produced for TVA at a later date; however,
INGENCO would need to execute a separate PPA to sell the additional 1.8 MW of power to
TVA. LFG collected from the landfill would fuel the generating facility with the balance sent
to the existing flare.
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The Detroit Series 60, 12.7 liter engines are capable of firing in single-fuel mode using only
No. 2 fuel oil, or in a dual-fuel mode using a pilot charge of No. 2 fuel oil and LFG. At a 350
kW generator output, the engines have a fuel heat input rate of 3.325 million Btu per hour
(MMBtu/hr) burning No. 2 fuel oil, or 3.68 MMBtu/hr under dual-fuel burning conditions.
Engines in each module would have a common cooling system, a proprietary control
system, and a switch gear serving and controlling the module that is designed and built by
INGENCO for operations with LFG. The proposed INGENCO LFG generation facility would
each of the three engine modules would have a small cooling tower which would have a
total water recirculation of 180 gallons per minute. Based on the fuel heat input rate, each
engine has the potential to combust up to 118 scfm of LFG containing 50 percent methane
by volume at maximum load, for a total capacity to burn 2,135 scfm of LFG.
Preferred Alternative
TVA’s Preferred Alternative is the Action Alternative under which TVA would execute a PPA
with INGENCO to purchase up to 4.5 MW of power generated from the LFG engine
systems at the City of Bristol’s landfill under the RSO program.

Affected Environment and Anticipated Impacts
Site Description
Located in Washington County, Virginia, the Bristol Landfill and surrounding areas are
found within the Southern Limestone Dolomite Valleys and Low Rolling Hills region of the
Ridge and Valley Eco-region of Virginia (Griffith et al. 1998). This region occurs between
the Blue Ridge Mountains on the east and the Cumberland Plateau on the west, and is a
relatively low lying area made up of roughly parallel ridges and valleys that were formed
through extreme folding and faulting events in past geologic time. The Southern
Limestone/Dolomite Valleys and Rolling Hills is a heterogeneous region composed
predominantly of limestone and cherty dolomite. Landforms are mostly undulating valleys
and rounded ridges and hills, with many caves and springs. Soils vary in their productivity,
and land cover includes oak-hickory and oak-pine forests, pasture, intensive agriculture,
and urban and industrial (Griffith et al. 1998).
Impacts Evaluated
Through internal scoping of the proposed action, TVA has determined that there are no
wetlands, floodplains, or streams present on the proposed site. No new hazardous and
non-hazardous wastes would be generated. No Wild and Scenic Rivers or natural areas
are present in the vicinity and the visual resources would not change from the existing
surroundings. Consequently the proposed action is consistent with Executive Order (EO)
11990 (Protection of Wetlands) and EO 11988, (Floodplain Management).
The project’s potential impact on terrestrial plants and animals, water quality, noise,
transportation, and environmental justice were found to be minimal. These resources,
along with socioeconomics and environmental justice are evaluated in the following
sections. With the following analysis, this review satisfies the requirements for compliance
with EO 13112 (Invasive Species), EO 13186 (Responsibilities of Federal Agencies to
Protect Migratory Birds), and EO 11514 (Protection and Enhancement of Environmental
Quality). The impacts of the proposed project on threatened and endangered species,
cultural resources, hazardous materials, and air quality and climate change were evaluated
in greater detail because of the potential for these resources to be affected
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Vegetation and Wildlife. The proposed project footprint is confined to the existing landfill
area which has been heavily impacted by previous and current landfill operations. Much of
the project area is either already devoid of natural vegetation (a large landfill, associated
buildings, parking lots, etc.) or consists of early successional habitats dominated by
herbaceous vegetation (construction parking, transport routes, portions of landfill area).
There are no forested habitats within the project footprint. Within the footprint of the
proposed action, most of the native vegetation has been cleared and herbaceous weedy
species dominate the landscape. No designated critical habitats for plant species are
known from within five miles of the proposed project.
Although diverse wildlife communities are present in the area surrounding the landfill, few
wildlife species occur within the landfill and project site. Those that are present include
native and non-native species attracted to the early successional habitats and the food
source provided by the garbage dumped at the landfill. Wildlife use of habitat within the
project footprint likely is limited to highly maintained areas frequented by human activity
such as; American crow, European starling, house sparrow, mourning dove and northern
mockingbird. Black and turkey vultures also may be nearby. Mammals including coyote,
raccoon, white-tailed deer, and Virginia opossum may use the area as a travel corridor
between adjacent forest habitats. The project area also may be used by common rodents
such as white-footed mouse, woodland vole, and insectivores including short-tailed shrew.
Reptiles such as eastern fence lizard, garter snake, and rat snake that may be present in
adjacent forest habitat or along the stream located within the forest habitat to the east and
may utilize the open area within the project footprint for sunning on warm days. Noise and
movement associated with mobilization, equipment operations, and human presence have
the potential to displace any wildlife present to adjacent areas. It is expected that some
wildlife would return to the project area upon completion of construction activities.
Since the action area has been previously cleared of all native vegetation, only minor
additional impacts to terrestrial plant communities would be expected. Construction and
operation of the proposed generators would have minimal impacts on vegetation or wildlife.
Water Quality. The proposed facility would be located on a previously disturbed area
associated with the existing landfill. The facility would not directly impact any perennial
streams. During construction, ground disturbance would be minimized and all work done in
accordance to best management practices (BMPs). The project site is already cleared of
vegetation, meaning that an increase of storm water runoff from an increase in impervious
surface area from the proposed facilities would be minimal and potential impacts minor and
insignificant. Operation of the facility would not result in the generation of any additional
liquid wastes.
Noise. The addition of the engine systems would increase noise generation at the landfill.
There would be a temporary increase in noise during construction. Engine noise from
operations may be audible due to the opening in the stack vent, used for releasing exhaust
to the outside. Employees would wear standard hearing protection consistent with the
United States Occupational Safety and Health Administration standards.
Because of the proximity of the project location to the active landfill and the lack of nearby
noise sensitive receptors, noise from operations would not significantly alter the
environment from its present noise conditions.
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Transportation. The new engines would be moved to the project site using commercial
trailer trucks on the existing local road network. There would be a temporary increase in
the number of workers at the site during installation for a short period of one or two weeks.
Also approximately twelve daily automobile trips would be related to the new permanent
employees. In addition there would be occasional deliveries of No.2 hearing oil to the
storage tanks. This would result in only a minor increase in vehicle traffic over the normal
busy traffic of trucks coming in and out of the landfill to drop off waste.
Socioeconomics and Environmental Justice. The construction of the generating facility
would create temporary short-term jobs. As the maintenance and operation the facility
would require 24-hour attention there would be three work shifts daily for a total of six
permanent jobs. The creation of so small a number of jobs at an existing landfill facility
would not cause any disproportionate effects on low-income or minority populations in
Washington County. There would be no change in current operations of the landfill that
could affect nearby residences as a result of this project. Therefore, there would be minor
impacts to socioeconomics and no disproportionate impacts to disadvantaged or minority
populations.
Threatened and Endangered Species
Affected Environment - A review of the TVA Heritage Database (database) indicated there
are no federally listed species, but three Tennessee state-listed plant species are known to
occur within five miles of the landfill; see Table 1 in Attachment C. In addition the Virginia
Heritage Program reports a record of Carex roanensis, a sedge considered to be a species
of concern, as occurring in Washington County. Habitat to support these state-listed
species does not occur within or adjacent to the project area. Since no known occurrences
of federal or state-listed plant species or habitat to support these species are known on or
immediately adjacent to the proposed Action area, no impacts to sensitive plant species are
expected to occur from the Action Alternative.
The database (queried in October 2013) indicated records of 10 federal and/or state-listed
aquatic animal species known from within a 10-mile radius of the proposed INGENCO LFG
Facility. These records include one insect, seven fishes, and two freshwater mussels
(Table 2, Attachment C). Of these records, the marbled darter and tan riffleshell are
federally listed as endangered; however, these two species are considered extirpated
(currently absent) from this portion of their former range. The spotfin chub is federally listed
as threatened. Records of 29 additional federal and/ or state-listed aquatic species and
designated critical habitat for spotfin chub (in the North Fork Holston River) occur within
Washington County, Virginia. Because Beaver Creek and Boone Lake-South Fork Holston
watersheds are not connected to the other watersheds in Washington County, these
additional species were not included in this evaluation. Since no streams or aquatic habitat
occurs within the project area and no indirect effects (i.e., runoff) from the project footprint
and operation would affect any nearby permanent aquatic habitat, adoption of the action
alternative would not result in impacts to aquatic threatened and endangered species.
One federally protected species (bald eagle) and two federally endangered species (gray
bat and Virginia northern flying squirrel) have been documented in Washington County,
Virginia (Table 3, Attachment C). Gray bat also has been documented in adjacent Sullivan
County, Tennessee. Although the Indiana bat is not documented for the relevant counties,
guidance issued in 2013 from the U. S. Fish and Wildlife Service (USFWS) directs federal
action agencies to review projects occurring within the known range of the federally
endangered Indiana bat (USFWS 2013a). No Virginia or Tennessee state-listed terrestrial
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animal species have been documented within a three-mile radius of the City of Bristol
Landfill.
Bald eagles and their nests are protected by the Bald and Golden Eagle Protection Act of
1940 and managed under the National Bald Eagle Management Guidelines (USFWS
2007). Bald eagles typically establish nests in the crowns of large trees with prominent
views that are located near large waterways over which they forage. The closest
documented nest is greater than three miles from the City of Bristol Landfill, near Hidden
Valley Lake in Hidden Valley Wildlife Management Area, close to the border between
Russell and Washington counties. Suitable nesting habitat is not present in the footprint of
the project area.
Gray bats inhabit caves throughout the year, migrating between caves used for hibernation
during winter and caves used for summer roosting and maternity (Tuttle 1976). Foraging
and travel typically occur over aquatic features, including streams, ponds, rivers and
reservoirs (Best et al. 1995). The closest documented occurrence of gray bat is summer
use (i.e., roosting) within a manmade subsurface concrete structure (culvert) approximately
two miles from the City of Bristol’s landfill. Four caves have been documented within three
miles of the project area. All are greater than 1.5 miles from the project area. Suitable
foraging or travel habitat is not found within the footprint of the project area.
Indiana bats hibernate during winter in caves and migrate to roost in trees during spring and
summer. Roosting during spring and summer primarily occurs under exfoliating bark or
cracks and crevices of snags, but use of exfoliating bark, cracks, crevices, and hollows of
live trees also has been documented. Indiana bats change roost trees frequently within an
area during summer months, yet still maintain some site fidelity to areas used during the
summer, returning to those areas in subsequent years (USFWS 2013b). Foraging typically
occurs along the tree canopy and stream and forested road corridors and used for travel.
Suitable habitat for Indiana bat does not occur within the footprint of the project area.
Virginia northern flying squirrels inhabit spruce, fir, spruce-hardwood, and northern
hardwood forests, with a well-developed understory. Occurrence of this species in
hardwood forest generally is associated with presence of a spruce/fir forest nearby.
Virginia northern flying squirrel primarily occurs in moist forests with widely spaced mature
trees and an abundance of snags, lichens and fungi (primary food source) available.
Cavities in mature trees are preferred as den sites (NatureServe 2013). Suitable habitat for
this species is not present in the project area.
Environmental Consequences - No suitable habitat for federally or state-listed aquatic, or
terrestrial animal and plant species occur within the project area. Under either alternative,
there would be no direct, indirect, or cumulative impacts to federally or state-listed
endangered or threatened species or their habitats as a result of the implementation of
either alternative. The requirements of Section 7 of the Endangered Species Act are
therefore satisfied.
Cultural Resources
Affected Environment - For below-ground cultural resources the affected environment is
defined by the proposed lease boundary. There are no previously recorded archaeological
resources within the affected environment. The National Register of Historic Places
database includes no archaeological properties within the affected area. The proposed
lease boundary, and the entire existing landfill, has been constructed on a former natural
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depression. Because the affected environment consists of a previously disturbed and
graded area within the landfill boundaries, the probability of undocumented archaeological
resources is nil.
For historic architectural resources, the affected environment is defined by a circle of 0.5mile radius surrounding the proposed 6,500 sq ft building, fuel storage tanks, and exhaust
stacks. The center and the southwestern quadrant of this area is highly disturbed and
contains no historic architectural resources. It consists of the existing landfill, the re-graded
clay borrow area, and the open quarry and associated facilities. Large parts of the affected
environment, especially in the southeastern and northwestern quadrants, consist of
undeveloped forest lands and scrub/shrub. The northern half of the affected area is a
combination of such lands (undeveloped forest lands and scrub/shrub) and residential
communities along Shakesville Road, Kings Mill Pike, Pendergrass Road, and smaller
dead-end lanes. No structures are shown within the affected area on the 1897 U.S.
Geological Service (USGS) Bristol Virginia-Tennessee Sheet 1:125,000 topographic
quadrangle. The 1934 USGS Bristol Virginia-Tennessee 1:24,000 topographic quadrangle
shows six structures within a 0.5-mile radius of the proposed facilities, all located along
Shakesville Road. Comparison with recent aerial photos at www.bing.com indicates that
three of these structures are no longer extant. The three remaining structures appear to be
residential dwellings. A search of the National Register of Historic Places database
identified no listed properties within the affected area.
Environmental Consequences - The No Action Alternative would have no impacts on
archaeological sites or historic architectural resources because this alternative involves no
physical work.
Under the Action Alternative, all construction activity would take place within the extent of
the existing landfill, which is highly disturbed and lacks intact subsurface cultural deposits.
Therefore, no archaeological sites could potentially be affected by the proposed
undertaking. There appears to be no direct line of sight from any of the three, extant pre1935 structures to the proposed facilities due to the effects of topography and a thick stand
of trees. The Action Alternative would result in no physical changes outside the proposed
lease boundary. Therefore, the Action Alternative has no potential to impact historic
architectural resources. Pursuant to 36 CFR Part 800.3(a)(1) of the regulations
implementing section 106 of the National Historic Preservation Act, TVA finds that the
proposed undertaking does not have the potential to affect historic properties and as such,
has no further obligations under section 106.
Air Quality and Climate Change
Affected Environment - The air shed of Washington County, Virginia is in attainment with
respect to the National Ambient Air Quality Standards for fine particulate matter of 2.5
microns and smaller (PM2.5) and ozone (the 8-hour standard). The proposed action can
increase NOX emissions and particulate emissions and, thus, impact the levels of ozone
and PM2.5 in and around Washington County. Particulate matter of 10 microns and larger
(PM10) levels could also increase under the proposed action. Nonmethane organic
compounds (NMOCs), NOx, and carbon monoxide (CO), the secondary pollutants resulting
from combusting LFG, can react chemically in the atmosphere to form ozone [40 CFR Part
52, §52.21(b)]. Nitrogen oxides and SO2 can react chemically to form PM2.5. The New
Source Review permitting program ensures that air quality in attainment areas is not
degraded from the addition of a new or modified emission sources.
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LFG emissions from landfills cannot be stopped, because they are a natural part of the
breakdown of waste. LFG is formed by bacteria breaking down the waste material during
the decomposition process. The LFG is comprised of about 50 percent methane, 50
percent CO2 with less than one percent of NMOCs and trace amounts of organic
compounds (USEPA 2010a). Uncontrolled, this LFG seeps out of cracks and fractures in
the ground to the atmosphere as gas pressure builds within the landfill from the
decomposition process.
Methane is considered a compound of concern for climate change because of its potency
as a greenhouse gas. When compared to CO2, methane is more than 20 times more
powerful in its ability to warm the atmosphere (USEPA 2010a). Methane’s odor makes it a
potential nuisance. It is also a health hazard and potentially explosive in high
concentrations. Because of these properties, landfills are required to capture and control
methane emissions once the estimated emission level exceeds 50 mega grams or 50
metric tons per year (40 CFR Part 60 Subpart WWW - Standards of Performance for
Municipal Solid Waste Landfills). Methane emissions are controlled by burning the gas in a
flare as it is released from the landfill. Combustion breaks methane down into water and
CO2. Other compounds in the LFG are broken down into NOX, SO2 and PM2.5.
Carbon monoxide, NOX, SO2 and PM2.5 are considered “secondary pollutant emissions,”
which means that they are pollutants formed by the destruction of a more dangerous
pollutant, in this case, methane. These compounds are regulated by state and federal
laws, and facilities generating these compounds over a certain threshold amount must
obtain permits to operate. The increase in measurable emissions would place the landfill
into a category requiring a minor source permit from the state of Virginia. If the proposed
additions are constructed, the facility will have the potential to emit 236 tons per year (tpy)
of CO and 113 tpy of NOX. The installation of the 18 LFG engines and generators and the
burning of the LFG in the engines instead of the flare results in an increase in CO and NOX
emissions. This is due to lower combustion temperatures and larger amounts of air
consumed by engines compared to the flare.
Burning LFG in flares achieves the same methane safety goals as burning it in an engine
system, but a flare does not utilize the energy available within the gas source. LFGTE
projects are considered to be environmentally favorable because of the reduction in
methane release, and because these projects produce energy that can replace energy
generated by nonrenewable resources, such as fossil fuels. The combustion of both fossil
fuels and LFG produce CO2, which is a greenhouse gas. In practical terms however, the
USEPA does not consider CO2 emitted from LFGTE projects to be a climate change
contributor, “because the carbon was contained in recently living biomass and would have
been emitted through the natural decomposition process” (USEPA 2010b). In other words,
it would have been released as part of the natural cycle of breaking down carbon that was
“fixed” in living organisms. Since oil and coal do not decompose, CO2 from fossil fuels
would not be released to the atmosphere, unless the fuel source is burned.
USEPA considers the indirect avoidance of fossil fuel combustion (and the secondary
pollutants from the burning of those fossil fuels) to be a favorable trade-off for the slight
increase in emissions that occurs when changing from a flare to an engine. In other words,
the benefit of using the energy contained within LFG outweighs the increased NOX and
emissions. Overall, there is a substantial improvement to air quality by using a LFGTE
system (USEPA 2010b). This is a result of the reduction of methane and hazardous air
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pollutant emissions, and an indirect reduction in the use of non-renewable fossil fuels that
are more polluting than LFG.
Presently, the LFG released from the landfill is controlled using a flare. The air permit for
the landfill, from VDEQ, has reference number 11174. The last effective date was March
11, 2011. The VDEQ issued a Stationary Source Permit to Construct and Operate the
proposed LFGTE project on October 15, 2013t. Based on the potential emissions from this
new facility, it is considered a minor source for air pollutants.
The draft permit is for the three groups of six engines with each group of six engines being
exhausted through a separate stack (i.e. three stacks total). Each engine is rated at 475
horsepower or 350 kW. The total output of the 18 engines will be 6,300 kW. The proposed
engines are affected facilities under the Maximum Achievable Control Technology
standards of 40 CFR 63, Subpart ZZZZ – NESHAPs for Stationary Reciprocating Internal
Combustion Engines. The permit lists the following requirements for controlling pollutant
emissions.
1. On an average annual operating basis, fuel for the engines can contain no less than
2 parts No. 2 heating oil per 100 parts LFG.
2. During normal operation, the LFG fraction must be at least 88 percent LFG. For
INGENCO’s proposed PPA with TVA, the LFG fraction must be at least 95 percent
LFG to avoid this project being considered a co-firing project.
3. The engines can be run no more than 500 hours per year on 100 percent No. 2
heating oil?. Operation of engines at less than 88 percent LFG will be counted as
part of the 500 hours of operation on diesel fuel.
4. Particulate matter emissions will be controlled by filtering the LFG through 10 micron
filters and using only ultra-low sulfur fuel.
5. Nitrogen oxide emissions will be controlled by after charge air cooling, air-to-fuel
ratio control, and inlet air temperature control. The temperature of charge air to
each engine shall not exceed 140 degrees Fahrenheit
6. Carbon monoxide emissions from each engine will be controlled by turbocharging
and air-to-fuel ratio control.
7. Volatile organic compound emissions from each engine will be controlled by good
combustion practices.
8. All of the engines must be provided with adequate access for inspection. The types
and amount of fuel must be continuously monitored. Also, the inlet charge air
temperature must be monitored to insure that it remains below 140 degrees
Fahrenheit and the pressure drop across the biogas filter must be monitored to
ensure that it is working properly.
The permit also specifies the types of emissions testing, monitoring, and record keeping
that will be required to ensure compliance with the permit and hazardous air pollutant
regulations.
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Environmental Consequences - Under the No Action Alternative, the three sets of
reciprocating engines with electrical generation systems may not be installed, and the
existing flare would continue to combust all the collected LFG. TVA would also not
purchase the energy from this project. Pollutant emissions from the incineration of LFG
coming from the natural decomposition of waste materials placed in the landfill would
continue to be generated, and the volume of LFG would increase as the landfill
accumulates more waste that decomposes.
Under the Action Alternative, the proposed engines would be installed in 2014, pollutant
emissions from the operation of the LFG to energy systems is expected to be below the
major source threshold of 250 tons per year (tpy) 1 (236 tpy of CO, 113 tpy of NOX, 54.6 tpy
of volatile organic compounds,, 2.5 tpy of SO2, and 27.3 tpy each of PM10 and PM2.5). Each
of the eighteen engines would be capable of combusting approximately 125 cubic feet per
minute of LFG that would otherwise be flared or escape the landfill uncontrolled. There
would be benefits associated with the replacement of fossil fuel fired electrical generation
with renewable LFG.
Air quality compliance would continue to be accomplished through the Federal Clean Air
Act and the VDEQ clean air regulations.
Any increases in air emissions from operation of the engines would be considered favorable
in contrast with increased methane levels that would otherwise escape from the landfill as
waste decomposition continues and LFG levels increase. The generation of these
emissions may also be somewhat offset by the potential replacement of fossil fuel power
generation.
Hazardous Materials
The hazardous material of concern for this project is diesel fuel and, to a lesser extent,
gasoline. Both diesel fuel and gasoline are shipped as hazardous materials under the U. S.
Department of Transportation (USDOT) regulations, based on their flammability or
combustibility (USDOT 2013). Because of the likely volumes involved much greater
emphasis will be placed on the diesel fuel.
It is likely that during the project construction phase there will be limited quantities of diesel
fuel and gasoline stored onsite for the use of construction-related equipment. Since the
area that is newly disturbed by the construction activity would be greater than one acre
then the requirement for a permit stipulating a stormwater pollution prevention plan
(SWPPP) is triggered (USEPA 2012). The SWPPP emphasizes the minimization of soil
transport associated with stormwater by the employment of measures for the prevention of
erosion and control of sedimentation. However, the requirements in the applicable State
and Federal regulations for the management and storage of onsite chemicals, including
gasoline and diesel, are such that the likelihood that these chemicals will contaminate
stormwater is significantly reduced.
During operation of the engines planned diesel fuel storage tank system, which would have
a capacity of 20,000 gallons and the potential to contaminate waters of the U.S., must be
managed in accordance with the Oil Pollution Prevention regulations (USEPA 2013). These
regulations call for the preparation of a Spill Prevention Control and Countermeasure
1

This threshold applies to all industrial facilities that are not included in the list of 28 industrial classifications
subject to a 100-tpy threshold.
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(SPCC) Plan for the site. The SPCC plan specifies a number of mechanical and
administrative controls to reduce the potential for the occurrence of a spill of various types
of oil (including diesel fuel and gasoline), and to manage and clean up the spill, if one does
occur. Mechanical controls include barriers such as secondary containment with a capacity
to contain at least the entire contents of the tank. Administrative controls include specified
inspections, testing, and preventative maintenance.
With the adoption of the required BMPs in accordance with the regulatory requirements by
SWPPP and SPCC referenced above, the potential contamination by diesel fuel and/or
gasoline would be minimized. Environmental impacts from hazardous materials would be
minimal.

Mitigation Measures
As a standard practice, under the Action Alternative, BMPs would be implemented to
minimize potential environmental effects associated with the construction and operation of
the proposed facility. VDEQ regulations for air emissions, water quality, and hazardous
material storage; which impose compliance requirements and ensures monitoring
compliance would be implemented. TVA does not require any additional mitigation
measures for this project.
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Acronyms and Abbreviations
APE
BMPs
CO
CO2
EA
EO
GCCS
kW
landfill
LFG
LFGTE
MW
NEPA
NESHAPs
NMOCs
NOX
PM10
PM2.5
PPA
RSO
scfm
SO2
SPCC
sq ft
SWPPP
tpy
TVA
USDOT
USEPA
VDEQ
USFWS
USGS

Area of Potential Effect
Best Management Practices
Carbon monoxide
Carbon dioxide
Environmental Assessment
Executive Order
Gas Collection and Control System
Kilowatt
City of Bristol Sanitary Landfill
Landfill Gas
Landfill Gas-to-Energy
Megawatt
National Environmental Policy Act
National Emission Standards for Hazardous Air Pollutants
Non-Methane Organic Compounds
Nitrogen oxides
Particulate Matter of 10 microns and larger
Particulate Matter 2.5 microns and smaller
Power Purchase Agreement
Renewable Standard Offer
Standard Cubic Feet per Minute
Sulfur dioxide
Spill Prevention Control and Countermeasure
Square Foot (Feet)
Storm Water Pollution Prevention Plan
Tons per Year
Tennessee Valley Authority
United States Department of Transportation
United States Environmental Protection Agency
Virginia Department of Environmental Quality
United States Fish and Wildlife Service
United States Geological Service
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TVA Preparers
Michael F. Broder
Position: Atmospheric Analyst
Involvement: Air Resources
Michael G. Browman
Position: Environmental Engineer
Involvement: Hazardous Materials
Stephen C. Cole
Position: Archaeologist (Contractor)
Involvement: Cultural Resources Analysis
Patricia B. Cox
Position: Specialist, Botanical
Involvement: Threatened and Endangered Plant Species and Plant Communities
Charles S. Howard
Position: Specialist, Aquatic Endangered Species Biologist
Involvement: Threatened and Endangered Aquatic Species and Aquatic Ecology
Holly G. LeGrand
Position: Terrestrial Zoologist
Involvement: Threatened and Endangered Animal Species and Terrestrial Ecology
Craig L. Phillips
Position: Aquatic Community Ecologist
Involvement: Aquatic Ecology
Kim Pilarski-Hall
Position: Specialist, Wetlands
Involvement: Wetland Resources and Natural Areas
Ed Stephens
Position: Project Manager
Involvement: Project Coordination
Richard L. Toennisson
Position: Contract NEPA Specialist
Involvement: NEPA Compliance and Document Preparation
Mathew Valente
Position: Natural Areas (Contractor)
Involvement: Natural Areas
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Table 1. Plants of conservation concern known from within 5 miles of the Bristol
Landfill and in Washington County, VA.
Federal
TN State
TN State
Common Name
Scientific name
Status
Status
Rank
American ginseng
-S-CE
S3S4
Panax quinquefolius
Roan sedge
SOC
SLNS (VA)
S1 (VA)
Carex roanensis
Skunk cabbage
-END
S1
Symplocarpus foetidus
Twisted rosy stalk
-THR
S1
Streptopus amplexifolius
Federal status abbreviations: SOC=species of concern
State status abbreviations: SLNS =state listed, no status
State rank abbreviations: S1=critically imperiled with less than five occurrences; S2 =imperiled with
six to twenty occurrences; S3 =rare or uncommon with 21 to 100 occurrences; S#S#=occurrence
numbers are uncertain

Table 2. Records of federal and state-listed aquatic animal species within ten
miles of the proposed project.1
Element Federal
State
Common Name
Scientific Name
Rank2
Status3
Status3
INSECT
Cherokee Clubtail
FISHES
Blotchside Logperch
Blueside Darter
Longhead Darter
Marbled Darter
Popeye Shiner
Spotfin Chub
Tennessee Dace
MUSSELS
Tan Riffleshell
Tennessee Pigtoe

State
Rank4

Gomphus consanguis

BC

TRKD

S2

Percina burtoni
Etheostoma jessiae
Percina macrocephala
Etheostoma marmorpinnum
Notropis ariommus
Erimonax monachus
Phoxinus tennesseensis

E
H
H
X?
E
E
E

SPCO
TRKD
THR
END
SPCO
THR
NMGT

S1
S1
S2
S1
S2S3
S1
S3

Epioblasma florentina walkeri
Fusconaia barnesiana

X
H

END
SPCO

S1
S2

1

END
THR

END

Source: TVA Natural Heritage Database, queried on 10/09/2013
Heritage Element Occurrence Rank; E = extant record ≤25 years old; BC = Good or fair estimated viability;
H = historical record >25 years old; X = extirpated; ? = inexact or uncertain.
3
Status Codes: END = Endangered; THR = Threatened; NMGT = In Need of Management; SPCO = Listed
Special Concern; TRKD = Tracked by state natural heritage program (no legal status)
4
State Ranks: S1 = Critically Imperiled; S2 = Imperiled; S3 = Vulnerable; S2S3 = Denotes a range of ranks
because the exact rarity of the element is uncertain.
2
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Table 3. Species of Conservation Concern within Washington County, VA, and/or
Sullivan County, Tennessee, and/or within a 3-mile Radius of the City
of Bristol, Virginia, Landfill1
Status
Common Name
Scientific Name
State
2
Federal
(Rank3)
Birds
Bald eagle4
DM
S2S3 (THR)
Haliaeetus leucocephalus
Mammals
Gray bat
LE
S1S2 (END)
Myotis grisescens
Indiana bat5
LE
S1 (END)
Myotis sodalis
4
Virginia northern flying squirrel
LE
S1 (END)
Glaucomys sabrinus fuscus
1

TVA Natural Heritage Data, 10/11/2013
Status Codes: DM = Delisted, recovering, and in need of monitoring; END = State-listed as Endangered; LE =
Listed Endangered; NMGT = In Need of Management; PS = Partial Status; SPCO = Species of Special Concern
in Virginia; THR = State-listed as Threatened;
3
State Ranks: S1 = Extremely rare and critically imperiled; S2 = Very rare and imperiled; S3 = Rare and
uncommon; S4 = Widespread, abundant and apparently secure, but with cause for long-term concern
4
Documented in Washington County, Virginia, but not within 3 miles of project area.
5
Has not been documented in counties relevant to the project, but 2013 guidance from the U. S. Fish and
Wildlife Service directs federal action agencies to review projects occurring within known range of the species.
2
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