K Wisconsin Initiative for m?
Sustainable Remediation "<&
and Redevelopment
- WISRR -

January 2012

Site Specific Sustainability Analyses

Refuse Hideaway Landfill

Site Specific PUB-RR-921 Wisconsin Department
Sustainability Analysis of Natural Resources



Wisconsin Department of Natural Resources
P.O. Box 7921
Madison, W1 53707

WISCONSIN DEPARTMENT OF NATURAL RESOURCES

Cathy Stepp
Secretary

Matt Moroney
Deputy Secretary

Scott Gunderson
Executive Assistant

Pat Stevens
Administrator — Division of Air and Waste

Mark F. Giesfeldt
Director — Bureau for Remediation and Redevelopment



PURPOSE AND BACKGROUND

This document is intended for use by Department of Natural Resources (DNR), other state agency staff, and
responsible parties (RPs), consultants or other interested parties. The primary purpose of this document is to
provide information on sustainable cleanup practices at contaminated properties. This document is written to
address both new sites and sites where existing systems are operating. It may be used along with published
references and guidance documents, information from training courses and current professional journals. The
material presented is based on available information and the knowledge and experience of the authors and the
peer reviewers. The reader is referred to the DNR’s Remediation and Redevelopment Program NR 700 rule
series, along with supporting Brownfields redevelopment and technical guidance on soil and groundwater
contamination site investigation, remediation and case closure.

DISCLAIMER

This document is intended solely as guidance, and does not contain any mandatory requirements except where
requirements found in statute or administrative rule are referenced. This document does not establish or affect
legal rights or obligations, and is not finally determinative of any of the issues addressed. This document does
not create any rights enforceable by any party in litigation with the State of Wisconsin or the Department of
Natural Resources. Any regulatory decisions made by the Department of Natural Resources in any matter
addressed by this document will be made by applying the governing statutes and administrative rules to the
relevant facts.

This document may be more complete when used in conjunction with other documents prepared by the
Remediation and Redevelopment program staff. These documents are found at:
http://dnr.wi.gov/org/aw/rr/archives/pub index.html Use the publications browser option on the left of screen to
find by number. Guidance documents may also be obtained by sending a request to Public Information
Requests, Bureau for Remediation and Redevelopment, Department of Natural Resources, P.O. Box 7921,
Madison WI 53707.

This document will be updated as needed. Comments and concerns may be sent to “WISRR Site Specific
Sustainability Analyses”, Tom Coogan — RR/5, WDNR, P.O. Box 7921, Madison, W1 53707, or to
Thomas.coogan@wisconsin.gov .
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INTRODUCTION

This document is a companion volume to the Wisconsin Initiative for Sustainable Remediation and
Redevelopment (WISRR) Guidance Document. It contains four site specific sustainability analyses that
apply green and sustainable remediation (GSR) concepts, methods, and processes presented in the
guidance document (shown below) to derive more sustainable remediation alternatives for each site.

GSR PROCESS FLOW CHART

Sites selected by the Wisconsin Department of Natural Resources (WDNR) for this project were either
State Lead Sites or sites where the State of Wisconsin had significant current or future financial
obligations. Sites that were selected addressed a variety of technologies and contaminant types.

Each site specific sustainability analysis is included as a separate section within the document. The
sections are as follows:

Section 2: Delafield Landfill
Section 3: Refuse Hideaway Landfill
Section 4: Penta Wood Superfund Site

Section 5: N.W. Mauthe Chromium Site
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1.0 INTRODUCTION

The purpose of this document is to provide a Site Specific Sustainable Remediation System
Evaluation for the Delafield Landfill site located at South Service Road, Delafield, Wisconsin
(Figure 1). To evaluate current site conditions, and the effect of any potential changes, a
sustainability baseline was created that included current carbon footprint, energy usage, current
operational costs and contaminant mass removal. A limited Remedial Process Optimization
(RPO) was conducted for the site to identify major items that could be addressed to improve the
sustainability and efficiency of the existing remedial system, and to reduce operation and
maintenance (O&M) costs. An alternative energy evaluation was conducted to see if alternative
energy could be used to offset current energy usage at the site. Potential sustainable activities
were evaluated to enhance the reduction of contaminant levels and lower costs. Three
sustainable activities were selected and a sustainability matrix was generated outlining costs
and benefits of each activity in terms of various sustainability metrics, such as the increase or
decrease in carbon footprint, energy usage, resource usage, waste generation and cost. The
purpose of the sustainability matrix is to provide/quantify effects of the potential changes in
terms of the sustainability metrics.

This document was generated using information supplied by the Wisconsin Department Natural
of Resources (WDNR), including utility and operation and maintenance costs, monitoring
reports and as builts where available, a site walk through and interviews with the WDNR site
project manager. Due to the age of the site in some cases information was limited.

Section 2 1-1 AECOM
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2.0 SITE DESCRIPTION

The Delafield Landfill (a/k/a Delafield San Transfer LF #719) is a former municipal landfill that
operated from approximately 1970 into the early 1980s. The current landfill property is
approximately 48 acres in size, and was previously part of a larger 138-acre parcel. Of the

48 acres, an estimated 42 acres was waste fill area. The landfill is relatively flat to gently
sloping on the top with steep slopes to the south and southeast. The landfill is generally
bordered by residential properties to the west and south and commercial/industrial properties to
the east and north. The landfill is not secured by a fence and is subject to trespassing. A site
location map is shown on Figure 1.

The landfill is located in what was an old gravel pit. The landfill is unlined and does not have a
full clay cap at the surface of the landfill. It has been assumed that some landfill cap material
may have been leftover materials from pit operations. The landfill cover is well vegetated with
grass, and is generally open space with very few trees. The remedial system is shown on
Figure 2. The landfill flare is shown on Figure 3.

The remedial system includes a landfill gas (LFG) and leachate collection system. The LFG
flare station and a small equipment building are located in the southeast corner of the property.
The leachate loading area is located along the south property boundary and includes a concrete
pad with a drain piped back to three leachate underground storage tanks (USTs). The flare
station is surrounded by chain link fence with a locked access gate. The locked equipment/
storage building is located adjacent to the flare station.

A review of Waukesha County tax records currently identifies the site owner as the Walter
Nickel Trust; however, site remediation efforts are 100 percent state funded.

Section 2 2-1 AECOM
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3.0 CURRENT CONDITIONS

The current remedial approach at the Delafield Landfill site is long-term monitoring along with
O&M of a LFG and leachate collection system.

Landfill monitoring consists of methane gas readings at 10 gas probes located along the
perimeter of the landfill on a monthly basis. The WDNR also has a contract with Liesch
Environmental to conduct private well sampling at residences surrounding the landfill on a semi-
annual basis. There is currently no groundwater monitoring wells located at the site. All
monitoring wells and/or piezometers previously installed at the site have been abandoned or
destroyed.

The LFG collection system consists of 30 LFG extraction wells positioned in a loop near the
perimeter of the landfill, with branches into the center of the landfill. The LFG extraction wells
are completed in a vault at ground surface where conveyance piping connects to a control
valve, orifice plate, and common header piping. The piping between the wellhead and header
piping is flexible hose to allow some shifting/movement between the wells and header piping to
occur. In some well vaults, the flexible hose section is reportedly too short, causing the flexible
hose to shear/tear when movement occurs. This poor design and/or construction have resulted
in pipe failure at several wells.

LFG is drawn from the extraction wells to the flare station via below grade 3- to 8-inch diameter
high density polyethylene (HDPE) piping by vacuum created from a 5 horse power (Hp) New
York blower. Where the HDPE pipe extends aboveground surface, the pipe diameter reduces
to 4 inches. A knockout tank positioned before the blower removes any condensate, if present.
A magnehelic pressure gauge, located on the 4 inch pipe before the knockout tank, indicates
approximately 16 inches of water column (w.c.). The magnehelic pressure gauge on the
knockout tank indicates approximately 7 inches w.c.

The drain on the knockout tank gravity flows to the leachate storage tank. The drain pipe is
wrapped with electric heat tape for winter operation. During the winter of 2008/2009, the heat
tape failed, and the drain line froze. Repairs and/or replacement of the heat tape are
anticipated to be completed prior to the 2009/2010 winter.

An automated control valve, digital flow meter/temperature gauge, and flame arrestor are
located between the blower and flare. A thermocouple control at the flare closes the automated
control valve and shuts down the blower, in the event the flame at the flare goes out. A
telemetry system is activated when an alarm condition exists in the system. Flow is
approximately 260 standard cubic feet per minute (scfm). A magnehelic pressure gauge across
the flame arrestor indicates approximately 2 inches w.c. Two 20-pound liquid propane (LP)
tanks, connected in tandem, supply propane gas to the flare to ignite the flare when necessary.
These tanks are changed out approximately once per year.

Influent methane gas levels measured at the flare station generally range from approximately
15 to 25 percent. Some historical methane gas measurements are: 3-20-08; 22.0 percent
methane, 4-15-08; 24.2 percent methane, 4-30-08; 20.3 percent methane, 7-10-08;

18.5 percent methane, and 3-27-09; 17.9 percent methane. Methane levels are reportedly
higher in winter months versus summer months. The elevated winter methane levels have been

Section 2 3-1 AECOM
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attributed to snow cover and/or frost providing an improved cap/seal resulting in more of the
methane gas being drawn into the LFG extraction system. It is assumed that methane gas
escapes the landfill cover during warmer months because of a poorly designed or non-existent
landfill “cap”.

The landfill cover generally appears to be well vegetated and in good condition. There are
several areas of minor erosion and settlement resulting in ponding of surface water. As
indicated above, the site is not secured by a perimeter fence, and is subject to trespassing.
There are some signs of trespassing, including tracks in the grass, which appear to be from all
terrain vehicles (ATVSs).

Remedial equipment in the building generally consists of an Ingersoll-Rand air compressor with
120-gallon tank and two 5 Hp motors, Ingersoll-Rand air dryer system, and electrical panels
associated with all of the remedial equipment in the building and flare station. The building
appears to be a pre-fabricated 10-foot by 12-foot building set on a concrete pad. The building is
insulated and the walls and ceiling are covered with drywall. A Dayton electric heater,
suspended from the ceiling, provides heat in the winter. The building has three 2-bulb
fluorescent light fixtures.

There is one passive and one turbine roof vent on the equipment building. There are also two
large louvered vents on the walls of the building. The building reportedly gets very warm in the
summer due to heat generated by the air compressor motors. During winter months, one of the
louvered vents is covered with insulation board, while the rest of the vents remain operational.

The perimeter LFG header pipe includes three condensate drains. Each drain discharges by
gravity to one of three sumps. A pneumatic pump in each sump discharges into a 1-inch
diameter HDPE condensate force main, which rings the landfill. Based on drawings provided by
the WDNR, the condensate force main appears to have been installed along the side of the
perimeter LFG header pipe. The pumps are driven by the air compressor in the equipment
building. The pneumatic pumps are reportedly problematic and require frequent maintenance to
keep them operational. The condensate force main discharges into the leachate system near
the leachate loading pad, located on the south side of the landfill.

The leachate collection system consists of a loading pad, three USTs (2,000, 6,000, and
10,000 gallons), and a leachate pumping station; all located on the south side of the landfill. All
of these structures are connected by below grade piping.

Leachate is picked up approximately 20 times per month, removing an average of a total of
approximately 100,000 gallons per month (1.2 million gallons annually). Leachate is pumped
into 5,500-gallon tanker trucks and transported to the Waukesha Wastewater Treatment Plant
(WWTP) for disposal. Leachate accumulation is highly variable and is likely a function of
surface water infiltration through the cap.

A below grade sewer line, located in close proximity to the leachate collection system, is
operated jointly by the Cities of Delafield and Hartland (a/k/a Del-Hart Wastewater Treatment
Facility). The WDNR attempted to gain approval to discharge leachate to the Del-Hart facility.
However, the approval was denied because chloride concentrations in the leachate are too
high. The Del-Hart facility already processes wastewater with elevated chloride levels attributed
to use of private water softener systems throughout their communities. The Del-Hart facility
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refused to accept the leachate over concerns that the leachate would add to the already
elevated chloride levels. The WDNR has recently resampled the leachate and will be
requesting the Del-Hart facility to reevaluate acceptance of the leachate to their facility.

Section 2 3-3 AECOM
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4.0 BASELINE EVALUATION

A baseline analysis was conducted for the Delafield Landfill site. The baseline is a
guantification of current site conditions using various sustainability metrics. This allows costs
and benefits of potential changes to the system to be measured using the same set of
sustainability metrics.

4.1 CARBON FOOTPRINT

The Delafield Landfill is typical old landfill site with primary contaminants of concern being
methane gas and leachate. The site is currently in a long-term O&M mode. An analysis of site
operations has identified applicable items associated with Scope 1 (direct discharge), Scope 2
(electricity) and Scope 3 (other indirect) at the site.

Scope 1 items identified at the site are propane usage for the flare station and methane in the
LFG that is combusted by the flare station. Based on data collected from the site and a LFG
system flow rate of 264 scfm, approximately 3,930,000 cubic meters per year (m®/yr) of total
LFG are discharged annually. With influent methane concentrations ranging from approximately
15 percent to 25 percent at the flare station, this equates to approximately 589,500 m*/yr to
982,500 m®/yr of methane discharged per year with the balance comprised of carbon dioxide,
oxygen, and other organic compounds. Approximately 40 pounds of propane are used to
supplement the flare station annually.

Scope 2 items consist of electricity consumed by the leachate collection system and flare
station. This information is taken directly from utility bills provided by the WDNR.

Scope 3 items consist of fugitive methane emitted by the landfill, diesel fuel used in trucks used
to haul leachate and unleaded gas used by O&M personnel at the site. For Scope 3, it was
assumed 12 site visits per year were required for site sampling and O&M activities at 50 miles
per visit (roundtrip) and leachate is hauled off-site 20 times per month at 30 miles per round trip.

To calculate fugitive methane emissions, the volume of methane being generated by the landfill,
the United State Environmental Protection Agency’s (USEPA's) Landfill Gas Emissions Model
(LandGEM) was utilized. Because limited historical information is available for the landfill site,
several assumptions needed to be made to utilize LandGEM. Assumptions that were made for
the Delafield Landfill site and the LandGEM output are included in Appendix A.

The LandGem model predicts, that based on the assumptions outlined in Appendix A, the LFG
generation from the landfill likely averages about 525 scfm. This indicates that the Delafield
Landfill LFG extraction system is approximately 50 percent efficient. This means approximately
589,500 m®/yr to 982,500 m*/yr of fugitive methane is discharged per year.

The total annual carbon footprint generated by the Delafield Landfill site is estimated to be
33,771 tons carbon dioxide equivalents (CO.e). The carbon footprint analysis is included in
Appendix B.

Section 2 4-1 AECOM
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4.2 ENERGY

Electric service at the site is provided by WE Energies, and is required to operate the remedial
system components and provide indoor lighting in the equipment building. According to the
WDNR project manager responsible for the site, there are two electric service accounts. One
account was identified as serving the LFG system and the other account is for the leachate
system.

For the 12-month time period from April 2008 to March 2009 the total costs for electricity for the
LFG system and leachate system was $5,071 and $528, respectively. The total average
monthly cost for electricity is approximately $466. Total electrical service requirements for the
April 2008 to March 2009 operational year equals energy consumption of approximately
44,212 kilowatt hours (kWh) for the LFG system and approximately 3,824 kWh for the leachate
system. Total costs average $0.115 per kWh at the LFG system and $0.138 per kWh at the
leachate system.

The equipment building is heated with a small Dayton electric heater and has three 2-bulb
fluorescent light fixtures. It is unclear which account these items fall under, and what portion of
the total electric costs they contribute to.

4.3 OPERATIONAL COSTS

In additional to the electrical services discussed above, other operation costs associated with
the LFG and leachate system operation and monitoring includes leachate transport and
disposal, subcontractor costs, plowing, supply and equipment costs, telephone service, WDNR
management costs, LP gas, etc.

The WDNR currently has a contract with the Waukesha WWTP for the disposal of leachate
collected from the landfill. Total costs for the transport and disposal of leachate in 2008 was
$51,200. The total cost for transport and disposal of the leachate for the first six months of 2009
(through June) is $24,000. Year around access is required to be maintained for the site, as
leachate removal is conducted about 20 times per month. Plowing is required during winter
months. Cost of plowing is dependant on snowfall and as a result costs are highly variable.
Plowing costs at the site range, for the period 2006 through 2008, averaged approximately
$7,500 annually. Telephone charges for the telemetry system ranged from $20 to $40 per
month. As indicated above, the two LP tanks are exchanged approximately once per year at a
cost of approximately $40 to $50 per year.

Total costs for private well sampling conducted by Leisch Environmental are $ 14,200 semi-
annually. This includes costs for both consulting and laboratory analysis. WDNR management
costs were not provided for this site, but WDNR personnel have the primary O&M responsibility
at the site.

Total operational costs for the year 2008 were $86,780, not including WDNR personnel costs
associated with O&M.

Section 2 4-2 AECOM
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4.4 CONTAMINANT MASS REMOVAL

The contaminants of concern at the Delafield Landfill site consist of methane gas produced by
the landfill waste and leachate exhibiting high chloride concentrations.

Based on a flow rate of 264 scfm, the LFG system discharges approximately 3,930,000 m3/yr of
total landfill gas. With influent methane concentrations ranging from approximately 15 to

25 percent at the flare station, approximately 589,500 m®/yr to 982,500 m®/yr of methane is
discharged per year with the balance of LFG comprised of carbon dioxide, oxygen, and other
organic compounds.

An average of 1.2 million gallons of high chloride leachate is disposed of annually at the
Waukesha WWTP.

Section 2 4-3 AECOM
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5.0 LIMITED REMEDIAL PROCESS OPTIMIZATION STUDY

RPO is a specific process that examines overall system effectiveness including incremental
changes or system replacement to include considerations of new technologies, as well as
alternative regulatory approaches. Optimization must be implemented within the confines of the
existing decision document for the site.

The purpose of the limited RPO study is to identify possible changes to the site or remedial
system that would significantly improve the system with regards to overall remedial
sustainability. This includes decreasing the costs of operating the system and/or increasing the
efficiency of contaminant mass removal. The limited RPO study is based on the current
conditions previously noted in this document.

The following RPO recommendations were based on the assumption that the current
technology will continue to be employed as the remedy at the site for 25 years. This is an
arbitrary value selected for the purpose of comparing remedial options.

5.1 REPAIR LFG EXTRACTION WELLHEADS

Several of the LFG extraction wellheads are currently constructed with a short section of flexible
hose located between the tee fitting at the top of the wellhead and the header pipe connections.
As the landfill settles, the connection from the hose to the header pipe could potentially separate
causing significant leaks in the LFG system. The short segment of flexible hose is necessary
because of the direct-straight line connection between the tee and header pipe. Rotating the
tee connection at wellhead to a different position for a longer segment of flexible hose would
alleviate this issue. It is estimated that it would cost approximately $500 per wellhead to make
the repair.

5.2 LFG SYSTEM BALANCING

Many older LFG collection systems, such as the one at Delafield, were designed for a condition
that existed at the time that the system was installed. As the landfill ages, LFG generation rate
declines. If the operation of the LFG collection system is not balanced to account for the
declining methane production, the LFG collection system may pull too hard and draw air into the
LFG system through the cover or through defects in the LFG system such as deteriorated well
seals, broken pipe, cracked hose, or leaky pipe joints. This ultimately causes a decrease in the
volume of landfill gas being removed from the landfill. It is recommended that the system be
rebalanced to improve efficiency of the LFG collection system and raise the concentration of
methane collected by the system. It is estimated that it would take approximately 20 visits to the
site over a four to six week period to rebalance the system to current conditions. It is estimated
that this would cost approximately $15,000 to $25,000 to complete the rebalancing. Some
modifications to the site vacuum blower may be required to complete the rebalancing. It is
estimated that this could potentially increase the efficiency of the LFG system from the current
50 percent removal efficiency to about 70 percent. This could also increase the LFG quality
(methane content). An increase quantity and quality of LFG would be required to make the
methane to energy alternatives viable at the site.
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5.3 ADDITION OF LFG EXTRACTION WELLS

The LFG collection system at the Delafield Landfill is primarily designed to prevent methane
from migrating outside of the boundaries of the landfill. Adding 10 additional LFG extraction
wells to the interior of the landfill would significantly reduce the amount of fugitive methane that
is emitted to the atmosphere. Each LFG extraction well that is added would cost approximately
$8,000 to $10,000 dollars per installed extraction well or $80,000 to $100,000 total. It is
estimated the additional LFG extraction wells could raise the efficiency of the current collection
system from 50 percent to 75 percent and also increase the quality of the landfill gas. An
increase in quantity and quality of LFG would be required to make the methane to energy
alternatives viable at the site.

54 REGRADING OF SITE

Site grading is recommended to fill settlement areas and promote positive drainage off the
landfill cover. Directing surface water flow off the landfill cover will reduce the amount of
precipitation infiltrating into the landfill. This could potentially reduce the amount of moisture
drawn into the LFG extraction wells reducing the condensate volume in the leachate collection
system. It is estimated that filling in areas of the landfill that have settled would cost
approximately $200,000 to $300,000.

5.5 EVALUATE CONDITION AND OPERATION OF PNEUMATIC PUMPS

Evaluate the condition of the pneumatic condensation and leachate pumps at the site. Itis
generally preferred that landfill pumps extract leachate and condensate at a slow steady rate
versus rapid pumping that may cause silt and sediment to accumulate in the well/pump that
caused by rapid evacuation of the well.

5.6 LEACHATE EVAPORATION

LFG can be used to evaporate leachate, reducing or eliminating the cost of off-site leachate
disposal. Specially designed leachate evaporators can be purchased. However, enclosed LFG
flares have also been successfully modified to accomplish leachate evaporation. Based on the
volume and quality of LFG being collected from the site, an on-site leachate evaporation system
may be able to handle about 1,500 gallons of leachate per day. This is about 45 percent of the
leachate generated by the Delafield Landfill.

Due to the cost of installing a leachate evaporator or a specially modified enclosed flare (the
current flare is a utility flare), it does not make sense to install leachate evaporation equipment
for less than half of the volume of leachate generated by the site. It is estimated that a leachate
evaporation system would cost approximately $1,000,000 to $1,200,000.

A modified enclosed flare could be installed to accomplish leachate reduction as well. A study
would need to be conducted to determine how much leachate could be reduced using this
method. The cost for the modified flare would range between $125,000 and $200,000.
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6.0 ALTERNATIVE ENERGY ANALYSIS

An alternative energy analysis was conducted at the Delafield Landfill site. The analysis
includes the evaluation of various methane to energy alternatives, solar power and wind power.

6.1 METHANE GAS TO ENERGY

The most significant concern for any use of the collected LFG (including flaring) is the apparent
low methane content of the LFG (stated previously to be 15 to 25 percent methane by volume).
To ensure complete combustion (thereby, ensuring that emissions to the air are minimized)
federal regulations (40 CFR 60.18 (c)(3)(ii)) require that flare fuel gas must have a minimum
heat value of 200 British thermal unit per standard cubic foot (BTU/scf) (about 20 percent
methane by volume).

The low methane content of the LFG observed at the Delafield site is typical of many older
landfills, because the LFG collection system is designed for a condition that no longer exists.

As the landfill ages and the LFG generation rate declines, the operation of the LFG collection
system must be modified (if possible) to accommodate the declining LFG generation rate. If this
is not or cannot be accomplished, then the LFG collection system will pull in air through the
landfill cover and waste mass or through defects in the LFG collection system (such as failed
well seals, broken pipe, cracked hose, or leaky joints). Initially, this air intrusion simply dilutes
the LFG. However, prolonged periods of air intrusion can inhibit the anaerobic decomposition of
the waste in the landfill and slow or stop LFG generation. Air intrusion also presents the risk of
subsurface oxidation in the landfill. LFG that has been diluted to a methane content of

15 percent generally also consists of about 13 percent carbon dioxide, 14 percent oxygen, and
58 percent nitrogen. In other words, it is about 72 percent air by volume. This indicates a
significant air intrusion problem.

If the methane content of the LFG is sufficient (generally greater than 35 to 40 percent methane
by volume), the LFG can be used for one or more beneficial purposes. Potential end uses of
LFG include:

° Flaring to destroy hazardous air pollutants

. Generating electric power for internal (on landfill) use

. Generating electric power for export to the utility grid

. Direct use as a low to medium BTU fuel gas (for example as a boiler fuel to reduce the

use of natural gas)
° Produce pipeline quality gas
. Compressed or liquefied gas vehicle fuel
In general, any of these uses require a minimum methane content of about 35 to 45 percent by

volume. Therefore, unless the methane content of the LFG can be substantially improved
(increased to at least 40 percent by volume), the only viable LFG utilization alternative for this
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site will be flaring. However, if the quality of the collected LFG can be improved sufficiently by
reducing air intrusion, then beneficial use of the LFG can be considered. Each of the various
LFG beneficial use scenarios is described briefly in the following paragraphs.

There are several different types of equipment used to generate electric power with LFG.

These include: reciprocating engines, microturbines, Stirling engines, and turbines. The primary
difference between these systems is the amount of LFG they consume and the amount of
electric power they produce. For example:

LFG fueled microturbines generally provide about 20 to 250 kilowatt (kW) of generating
capacity, consume about 6,750-14,500 BTU/kWh, require a minimum fuel heat value
about 350 BTU/scf, require LFG drying, and siloxane removal, and may require LFG
compression (to about 85 pounds per square inch gauge (psig)) and sulfur removal.
LFG, at 20 percent methane, has a heat value of about 200 BTU/scf. Heat recovery
systems can significantly increase the thermal efficiency of microturbine based systems.

The site has an average electric demand of approximately 5.5 kW. To account for peak
demand, an output of 10 to 15 kW may be required. Therefore, one microturbine should
be able to generate more than enough power to operate the on-site LFG and leachate
collection systems. Any power generated that was not used on-site would be exported
to the utility grid and would generate income for the state. However, unless it can be
demonstrated that the methane content of the LFG can be increased to at least

35 percent by volume, generating electric power using microturbines will not be
considered further.

Stirling engines generally provide 30 to 50 kW of generating capacity, consume about
9,600 BTU/kWh, require a minimum fuel heat value about 350 BTU/scf, require only low
pressure (less than 2 psig) compression, and do not require LFG drying, sulfur removal,
and siloxane removal. Heat recovery systems can significantly increase the thermal
efficiency of Stirling engine based systems.

The site has an average electric demand of approximately 5.5 kW. To account for peak
demand, an output of 10 to 15 kW may be required. Therefore, one Stirling engine
should be able to generate more than enough power to operate the LFG and leachate
collection systems. Any power generated that was not used on-site would be exported
to the utility grid and would generate income for the state. However, unless it can be
demonstrated that the methane content of the LFG can be increased to at least

35 percent by volume, generating electric power using Stirling engines will not be
considered further.

Reciprocating engines provide approximately 250 to 1,600 kW of generating capacity.
The engines generally require a minimum fuel heat value about 400 BTU/scf, require
only low pressure (less than 2 psig compression), and may not require LFG drying,
sulfur removal, and siloxane removal. Heat recovery systems can significantly increase
the thermal efficiency of reciprocating engine based systems.

The site does not collect enough LFG to economically operate a reciprocating engine. In
addition, unless it can be demonstrated that the methane content of the LFG can be
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increased to at least 40 percent by volume, generating electric power using a
reciprocating engine will not be considered further.

o Turbines generally provide 700 to 21,000 kW of generating capacity, consume 8,700 to
14,100 BTU/KWh, require a minimum fuel heat value about 400 BTU/scf and high
pressure (greater than 200 psig) compression, and may not require LFG drying, and
siloxane removal. Heat recovery systems can significantly increase the thermal
efficiency of turbine based systems.

The site does not collect enough LFG to operate a turbine. In addition, unless it can be
demonstrated that the methane content of the LFG can be increased to at least

40 percent by volume, generating electric power using turbines will not be considered
further.

Most landfills generate more LFG than can be used on-site (except when a flare or leachate
evaporation system is installed). Therefore, off-site sale of the LFG or the power generated
using the LFG is often considered. When there is an end user of gas within about 6 to 12 miles
of the site, it is often most economical to sell the LFG for fuel to reduce the end users
consumption of natural gas or propane. This is due to the fact that there is generally less capital
equipment and on going O&M expense associated with direct use than with other alternatives.

Although there are several commercial establishments located north and east of the site, their
primary load would be seasonal heating. During the summer, they would likely not have need
for the LFG, so the site would have to maintain and operate the existing LFG flare as a back-up
system.

Manufacturing pipeline quality gas from LFG typically requires the raw LFG to have less than
0.2 percent oxygen and less than 3 percent nitrogen. This is very high quality LFG. The
existing LFG system is estimated to be collecting gas that is approximately 14 percent oxygen
and 58 percent nitrogen. Even if the performance of the site LFG collection system can be
improved to minimize air intrusion, it is (in our experience) unlikely that the improved LFG could
qualify as pipeline quality gas; therefore, this alternative will not be considered further.

Manufacturing compressed or liquefied vehicle fuels, or chemical feed stocks requires much the
same equipment needed to produce pipeline quality gas. This equipment is expensive to
purchase, and to operate and maintain. This alternative generally requires a large landfill
producing high quality LFG to develop a cost-effective project. In addition, the vehicle fuels
alternatives require a fleet that has been converted to operate on compressed gas or non-
petroleum liquid fuels. This site is relatively isolated from a state-owned vehicle pool, and it may
be difficult to convince others who are not involved with this project to convert their vehicles.
Therefore, vehicle fuels will not be considered further for this project.

6.2 SOLAR ENERGY

Solar energy can be used through several methods including direct or indirect heating and
lighting systems, photovoltaics (PV), or concentrating solar power. The NERL National
Photovoltaic Resource Map indicates that in the vicinity of the site PV power averages about
4.4 kilowatt hour square meter per day (kWh m%day). The average electric power consumption
on-site is about 48,000 kilowatt hour per year (kWh/yr), or about 132 kWh/day. To power the
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Delafield system as currently configured, a PV system with an average efficiency of about

2.5 percent would require a collector area of about 1,200 m? to meet the site’s average demand.
To account for peak demand and to generate power to be stored for periods when the PV
system cannot meet the average demand, you might need two to three times that much output
(or about 260-400 kWh/day). Any power generated that was not used or stored on-site would
be exported to the utility grid and would generate income for the state. The majority of the site
faces south-southeast, and the topography of the site and the surrounding area is such that
shadowing should not be a limiting factor.

The most significant concern for such a system would be vandalism on the unsecured site.
6.3  WIND ENERGY

Conduct a wind resource assessment to determine the potential for using wind energy.
Wisconsin Focus on Energy Wind Resource Map indicates that, in the vicinity of the site, the
wind power density at an altitude of 40 meters (m) is 100-200 watt per square meter (W/m?).
Then state that the average electric power consumption on-site is about 48,000 kWh/yr, or
about 5.5 kW. A wind turbine with a constant output of about 6 kW could meet the site’s
average demand. To account for peak demand and to generate power to be stored for periods
when the wind turbine cannot meet the average demand, you might need two to three times that
much output (or about 15 to 20 kW). From the wind resource map, a wind turbine with a swept
area of about 150 to 200 m? (or a blade diameter of about 14 to 16 m) would meet the average
demand. Any power generated that was not used or stored on-site would be exported to the
utility grid and would generate income for the state.

The most significant concern with a wind power system is the proximity of the nearby homes
and the potential for shadow flicker and generator noise.
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7.0 POTENTIAL SUSTAINABLE ACTIVITIES

Because the site is privately owned by the Walter Nickel Trust, some recommended sustainable
activities may require permission by the Trust, despite the fact that site remediation efforts are
100 percent state funded.

Implementing the recommended RPOs will result in a more effective and efficient remedial
system and achieve objectives quicker and at a lower cost (i.e., sustainable). In addition to the
items mentioned in the RPO section of this document, some additional sustainable activities that
may be considered are discussed below.

7.1 RECYCLING USED EQUIPMENT

The unused remedial equipment (flare, blower, and motor) on-site should be salvaged or
recycled dependant upon condition. Although the market for used remedial equipment is small,
the equipment could be sold and reused by another consultant at a different site. The
equipment could also be reused by the WDNR at another state-funded site if equipment needs
matched. If reuse is not possible, the equipment should be recycled or properly disposed of.

7.2 CREATION OF GREENSPACE/DOG PARK

The Delafield site is located in a mixed commercial and residential area. It is unlikely that the
parcel can be redeveloped for this purpose in the near future. Evaluate the potential and
community interest in using the site as green space/dog park.

7.3 USE SITE TO GENERATE ALTERNATIVE ENERGY SOLAR

As mentioned in the Alternative Energy evaluation, the Delafield site has potential for generating
solar power to sell back to the utility. The majority of the site faces south-southeast, and the
topography of the site and the surrounding area is such that shadowing should not be a limiting
factor. A feasibility study would need to be conducted prior to implementing any alternative
energy options at the site.
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8.0 SUSTAINABILITY MATRIX

A sustainability matrix was created that compared sustainability metrics for the current
operational baseline verses three potential modifications that could be made to the system. The
selected options were rebalancing of the existing LFG system, addition of 10 LFG extraction
wells and leachate reduction by use of a modified flare. Alternative energy (methane to energy)
alternatives were not included in the matrix as these technologies are not viable given the
current LFG quality. This could change if some of the RPO recommendations are implemented.
The sustainability matrix for the Delafield site is presented in Table 1.

It should be noted that the best or most applicable sustainable alternative at the site may be a
combination of the proposed options.
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Table 1

Sustainability Matrix Delafield Landfill Site

Baseline®

Option 1
Landfill Gas Extraction System Rebalancing

Option 2

lation of 10 LFG Extraction Wells and Associated Header

l Option 3

Sustainability Metrics™ Annual Life Cycle Annual Life Cycle Annual Life Cycle Annual Life Cycle
Stewardship I

Tanafll gas system is removing 50 percent of Tanam gas Modfied tandfil gas system would remove 70 percent of Modfied tandfil gas system would remove 75 percent of
System Optimization (Qualitative)  |being generated. landfill gas being generated. landfill gas being generated. Will not increase the effectiveness of the remedy.
Restoration Timeframe (yrs) NA | 25 NA | 25 NA | 25 NA | 25
Carbon Footprint/Air Emissions
Tons CO,e 33,776 844,400 22,952 573,800 20,246 506,580 33,771 844,275
[Tons CO,e from Combusted
Methane 3,344 83,600 4,682 117,050 5,016 125,400 3,344 83,600
[Tons CO,e from Combusted
Methane 30,404 760,100 18,242 456,050 15,202 380,050 30,404 760,100
Energy Usage
Electricity (kwWh) 48,036 1,200,900 48,036 1,200,900 48,036 1,200,900 48,036 1,200,900
Propane (Pounds) 40 1,000 40 1,000 40 1,000 40 1,000
Cost
0&M Cost (dollars) $86,870 $2,171,750 $86,870 $2,171,750 $86,870 $2,171,750 $72,870 $1,821,750
Cost of Modification (dollars) NA NA NA $15,000 to $25,000 NA $80,000 to $100,000 NA $125,000 to $200,000
Cost per Ton CO,e Reduced
(dollars) NA NA $2.30 $0.09 $7.40 $0.30 $40,000 $1,600
Land & Ecosystems
Community Benefits (qualitative) | NA | NA Reduction in fugitive methane emitted Reduction in fugitive methane emitted | Reduction in leachate discharged to WWTP
Materials & Waste Generation
Leachate Generation (gallons) | 1,200,000 | 30,022,500 1,200,000 | 30,022,500 1,200,000 | 30,022,500 | 672,000 | 16,800,000

! Metrics may be either qualitative not applicable (NA) or quantitative based on available information and scope of project.

2 Metrics may be added or deleted based on site specific conditions.

3Baseline: As the system is currently

being operated.

* Assume upper limit costs are used for cost per ton CO,e reduced.

llation of Modified Flare for the Purpose of Leachate Redu|
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WDNR Sustainability Project

Delafield Landfill Evaluation

September 20, 2009

By:

Objective:

Method:

Paul Wintheiser

Estimate current year landfill gas (LFG) generation rate.

United states Environmental Protection Agency (US EPA) Landfill Gas

Emissions Model (LandGEM).

Assumptions:

1)

2)
3)
4)
5)

6)

7)

8)

9)

10)
11)
12)

13)

Waste fill area covers approximately 42 acres (based on review of historical
aerial photographs presented on Waukesha County interactive mapping web
site).

Waste filling began prior to date of 1970 aerial photo presented on Waukesha
County interactive mapping web site.

Waste filling ended after date of 1980 aerial photo presented on Waukesha
County interactive mapping web site.

Site fill life was approximately 11 years.

Final cover high point elevation is approximately 1,063 ft MSL (based on
review of current surface elevations presented on Waukesha County
interactive mapping web site).

Final cover perimeter elevation averages approximately 1027 ft MSL (based
on review of historical aerial photographs, and current surface elevations
presented on Waukesha County interactive mapping web site).

Waste bottom elevation is probably approximately 990 ft MSL (based on
review of historical aerial photographs, groundwater elevation, and current
surface elevations presented on Waukesha County interactive mapping web
site).

Waste fill depth is probably approximately 49 feet (based on items 5, 6, and 7,
above; and on review of LFG system drawings provided by the Wisconsin
Department of Natural Resources (WDNR). The WDNR drawings indicate
an average installed LFG well depth of approximately 36 ft).

Waste fill volume is approximately 3,320,240 cubic yards (cy).

Waste fill density is approximately 1,200 pounds per cubic yard (Ib/cy).
Waste filling rate was an average of approximately 181,100 tons per year.
Run LandGEM for a range representing Clean Air Act, “inventory
conventional”, and wet conditions.

There are 30 LFG wells on site (based on review of AECOM notes of meeting
with WDNR site personnel).



14)

15)

Results:

1)

2)

3)

Because the majority of the existing LFG wells are located at the perimeter of
the waste fill, the existing LFG system was probably intended primarily to
control LFG migration rather than to minimize surface emissions.

The current average LFG collection rate is approximately 264 standard cubic
feet per minute (scfm), based on review of AECOM notes of meeting with
WDNR site personnel.

Thirty LFG wells over 38 acres (approximately 3 acres are currently under a
Home Depot parking lot) is an average of 1 well per 1.27 acres. This results
in an average radius of influence (ROI) of approximately 133 feet (without
overlapping ROI), or about 166 ft with 20% ROI overlap. This range
compares favorably with current WDNR LFG well spacing requirements.
Year 2009 LFG generation rate ranges from approximately 403 standard cubic
feet per minute (scfm) to approximately 984 scfm, and likely averages
approximately 525 scfm.

Based on a current average LFG generation rate of approximately 525 scfm,
the current average LFG collection efficiency is about 50%. Based on
information presented in Section 2.4.4.2 of AP-42, LFG collection efficiency
ranges from 60 — 85%, and averages 75%. Therefore, for an old landfill with
a LFG collection system intended primarily to control LFG migration, a LFG
collection efficiency of about 50% is reasonable.
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RESULTS

landgem-v302 caa 20 percent ch4.xls

Landfill Name or Identifier: Delafield

Closure Year (with 80-year limit) =

1981

Please choose a third unit of measure to represent all of

the emission rates below.

9/20/2009

Methane = 20 % by volume User-specified Unit:
Year Waste Accepted Waste-In-Place Total landfill gas Methane Carbon dioxide NMOC
(Mg/year) | (short tons/year) (Mg) (short tons) (Mglyear) (m* lyear) (av ft*3/min) (Mglyear) (m* lyear) (av ft*3/min) (Mglyear) (m* lyear) (av ft"3/min) (Mglyear) (m* lyear) (av ft*3/min)

1970 164,636 181,100 0 0 0 0 0 0 0 0 0 0 0 0
1971 164,636 181,100 164,636 181,100 7.175E+03 6.842E+06 4.597E+02 9.129E+02 1.368E+06 9.194E+01 1.002E+04 5.474E+06 3.678E+02 9.810E+01 2.737E+04 1.839E+00
1972 164,636 181,100 329,273 362,200 1.400E+04 1.335E+07 8.970E+02 1.781E+03 2.670E+06 1.794E+02 1.955E+04 1.068E+07 7.176E+02 1.914E+02 5.340E+04 3.588E+00
1973 164,636 181,100 493,909 543,300 2.049E+04 1.954E+07 1.313E+03 2.607E+03 3.908E+06 2.626E+02 2.862E+04 1.563E+07 1.050E+03 2.802E+02 7.817E+04 5.252E+00
1974 164,636 181,100 658,545 724,400 2.667E+04 2.543E+07 1.709E+03 3.393E+03 5.086E+06 3.417E+02 3.724E+04 2.034E+07 1.367E+03 3.646E+02 1.017E+05 6.835E+00
1975 164,636 181,100 823,182 905,500 3.254E+04 3.103E+07 2.085E+03 4.141E+03 6.206E+06 4.170E+02 4.544E+04 2.483E+07 1.668E+03 4.449E+02 1.241E+05 8.340E+00
1976 164,636 181,100 987,818 1,086,600 3.813E+04 3.636E+07 2.443E+03 4.852E+03 7.272E+06 4.886E+02 5.325E+04 2.909E+07 1.954E+03 5.213E+02 1.454E+05 9.772E+00
1977 164,636 181,100 1,152,455 1,267,700 4.345E+04 4.143E+07 2.784E+03 5.528E+03 8.286E+06 5.567E+02 6.067E+04 3.314E+07 2.227E+03 5.940E+02 1.657E+05 1.113E+01
1978 164,636 181,100 1,317,091 1,448,800 4.850E+04 4.625E+07 3.108E+03 6.171E+03 9.250E+06 6.215E+02 6.773E+04 3.700E+07 2.486E+03 6.631E+02 1.850E+05 1.243E+01
1979 164,636 181,100 1,481,727, 1,629,900 5.331E+04 5.084E+07 3.416E+03 6.783E+03 1.017E+07 6.832E+02 7.445E+04 4.067E+07 2.733E+03 7.289E+02 2.034E+05 1.366E+01
1980 164,636 181,100 1,646,364 1,811,000 5.789E+04 5.520E+07 3.709E+03 7.365E+03 1.104E+07 7.418E+02 8.084E+04 4.416E+07 2.967E+03 7.915E+02 2.208E+05 1.484E+01
1981 0 0 1,811,000 1,992,100 6.224E+04 5.935E+07 3.988E+03 7.919E+03 1.187E+07 7.975E+02 8.691E+04 4.748E+07 3.190E+03 8.510E+02 2.374E+05 1.595E+01
1982 0 0 1,811,000 1,992,100 5.920E+04 5.646E+07 3.793E+03 7.533E+03 1.129E+07 7.586E+02 8.267E+04 4.516E+07 3.035E+03 8.095E+02 2.258E+05 1.517E+01
1983 0 0 1,811,000 1,992,100 5.632E+04 5.370E+07 3.608E+03 7.165E+03 1.074E+07 7.216E+02 7.864E+04 4.296E+07 2.887E+03 7.700E+02 2.148E+05 1.443E+01
1984 0 0 1,811,000 1,992,100 5.357E+04 5.108E+07 3.432E+03 6.816E+03 1.022E+07 6.865E+02 7.481E+04 4.087E+07 2.746E+03 7.324E+02 2.043E+05 1.373E+01
1985 0 0 1,811,000 1,992,100 5.096E+04 4.859E+07 3.265E+03 6.484E+03 9.718E+06 6.530E+02 7.116E+04 3.887E+07 2.612E+03 6.967E+02 1.944E+05 1.306E+01
1986 0 0 1,811,000 1,992,100 4.847E+04 4.622E+07 3.106E+03 6.167E+03 9.244E+06 6.211E+02 6.769E+04 3.698E+07 2.485E+03 6.627E+02 1.849E+05 1.242E+01
1987 0 0 1,811,000 1,992,100 4.611E+04 4.397E+07 2.954E+03 5.867E+03 8.794E+06 5.908E+02 6.439E+04 3.517E+07 2.363E+03 6.304E+02 1.759E+05 1.182E+01
1988 0 0 1,811,000 1,992,100 4.386E+04 4.182E+07 2.810E+03 5.580E+03 8.365E+06 5.620E+02 6.125E+04 3.346E+07 2.248E+03 5.997E+02 1.673E+05 1.124E+01
1989 0 0 1,811,000 1,992,100 4.172E+04 3.978E+07 2.673E+03 5.308E+03 7.957E+06 5.346E+02 5.826E+04 3.183E+07 2.138E+03 5.704E+02 1.591E+05 1.069E+01
1990 0 0 1,811,000 1,992,100 3.969E+04 3.784E+07 2.543E+03 5.049E+03 7.569E+06 5.085E+02 5.542E+04 3.027E+07 2.034E+03 5.426E+02 1.514E+05 1.017E+01
1991 0 0 1,811,000 1,992,100 3.775E+04 3.600E+07 2.419E+03 4.803E+03 7.200E+06 4.837E+02 5.271E+04 2.880E+07 1.935E+03 5.161E+02 1.440E+05 9.675E+00
1992 0 0 1,811,000 1,992,100 3.591E+04 3.424E+07 2.301E+03 4.569E+03 6.848E+06 4.601E+02 5.014E+04 2.739E+07 1.841E+03 4.910E+02 1.370E+05 9.203E+00
1993 0 0 1,811,000 1,992,100 3.416E+04 3.257E+07 2.189E+03 4.346E+03 6.514E+06 4.377E+02 4.770E+04 2.606E+07 1.751E+03 4.670E+02 1.303E+05 8.754E+00
1994 0 0 1,811,000 1,992,100 3.249E+04 3.098E+07 2.082E+03 4.134E+03 6.197E+06 4.164E+02 4.537E+04 2.479E+07 1.665E+03 4.442E+02 1.239E+05 8.327E+00
1995 0 0 1,811,000 1,992,100 3.091E+04 2.947E+07 1.980E+03 3.932E+03 5.894E+06 3.960E+02 4.316E+04 2.358E+07 1.584E+03 4.226E+02 1.179E+05 7.921E+00
1996 0 0 1,811,000 1,992,100 2.940E+04 2.804E+07 1.884E+03 3.741E+03 5.607E+06 3.767E+02 4.105E+04 2.243E+07 1.507E+03 4.020E+02 1.121E+05 7.535E+00
1997 0 0 1,811,000 1,992,100 2.797E+04 2.667E+07 1.792E+03 3.558E+03 5.334E+06 3.584E+02 3.905E+04 2.133E+07 1.433E+03 3.824E+02 1.067E+05 7.167E+00
1998 0 0 1,811,000 1,992,100 2.660E+04 2.537E+07 1.704E+03 3.385E+03 5.073E+06 3.409E+02 3.715E+04 2.029E+07 1.364E+03 3.637E+02 1.015E+05 6.818E+00
1999 0 0 1,811,000 1,992,100 2.530E+04 2.413E+07 1.621E+03 3.220E+03 4.826E+06 3.243E+02 3.534E+04 1.930E+07 1.297E+03 3.460E+02 9.652E+04 6.485E+00
2000 0 0 1,811,000 1,992,100 2.407E+04 2.295E+07 1.542E+03 3.063E+03 4.591E+06 3.084E+02 3.361E+04 1.836E+07 1.234E+03 3.291E+02 9.181E+04 6.169E+00
2001 0 0 1,811,000 1,992,100 2.290E+04 2.183E+07 1.467E+03 2.913E+03 4.367E+06 2.934E+02 3.197E+04 1.747E+07 1.174E+03 3.130E+02 8.733E+04 5.868E+00
2002 0 0 1,811,000 1,992,100 2.178E+04 2.077E+07 1.395E+03 2.771E+03 4.154E+06 2.791E+02 3.041E+04 1.662E+07 1.116E+03 2.978E+02 8.308E+04 5.582E+00
2003 0 0 1,811,000 1,992,100 2.072E+04 1.976E+07 1.327E+03 2.636E+03 3.951E+06 2.655E+02 2.893E+04 1.580E+07 1.062E+03 2.833E+02 7.902E+04 5.310E+00
2004 0 0 1,811,000 1,992,100 1.971E+04 1.879E+07 1.263E+03 2.507E+03 3.758E+06 2.525E+02 2.752E+04 1.503E+07 1.010E+03 2.694E+02 7.517E+04 5.051E+00
2005 0 0 1,811,000 1,992,100 1.875E+04 1.788E+07 1.201E+03 2.385E+03 3.575E+06 2.402E+02 2.618E+04 1.430E+07 9.609E+02 2.563E+02 7.150E+04 4.804E+00
2006 0 0 1,811,000 1,992,100 1.783E+04 1.700E+07 1.143E+03 2.269E+03 3.401E+06 2.285E+02 2.490E+04 1.360E+07 9.140E+02 2.438E+02 6.802E+04 4.570E+00
2007 0 0 1,811,000 1,992,100 1.696E+04 1.617E+07 1.087E+03 2.158E+03 3.235E+06 2.174E+02 2.369E+04 1.294E+07 8.694E+02 2.319E+02 6.470E+04 4.347E+00
2008 0 0 1,811,000 1,992,100 1.613E+04 1.539E+07 1.034E+03 2.053E+03 3.077E+06 2.068E+02 2.253E+04 1.231E+07 8.270E+02 2.206E+02 6.154E+04 4.135E+00
2009 0 0 1,811,000 1,992,100 1.535E+04 1.464E+07 9.834E+02 1.953E+03 2.927E+06 1.967E+02 2.143E+04 1.171E+07 7.867E+02 2.098E+02 5.854E+04 3.933E+00
2010 0 0 1,811,000 1,992,100 1.460E+04 1.392E+07 9.354E+02 1.858E+03 2.784E+06 1.871E+02 2.039E+04 1.114E+07 7.483E+02 1.996E+02 5.569E+04 3.742E+00
2011 0 0 1,811,000 1,992,100 1.389E+04 1.324E+07 8.898E+02 1.767E+03 2.649E+06 1.780E+02 1.939E+04 1.059E+07 7.118E+02 1.899E+02 5.297E+04 3.559E+00
2012 0 0 1,811,000 1,992,100 1.321E+04 1.260E+07 8.464E+02 1.681E+03 2.519E+06 1.693E+02 1.845E+04 1.008E+07 6.771E+02 1.806E+02 5.039E+04 3.386E+00
2013 0 0 1,811,000 1,992,100 1.257E+04 1.198E+07 8.051E+02 1.599E+03 2.397E+06 1.610E+02 1.755E+04 9.586E+06 6.441E+02 1.718E+02 4.793E+04 3.220E+00
2014 0 0 1,811,000 1,992,100 1.195E+04 1.140E+07 7.658E+02 1.521E+03 2.280E+06 1.532E+02 1.669E+04 9.119E+06 6.127E+02 1.634E+02 4.559E+04 3.063E+00
2015 0 0 1,811,000 1,992,100 1.137E+04 1.084E+07 7.285E+02 1.447E+03 2.168E+06 1.457E+02 1.588E+04 8.674E+06 5.828E+02 1.555E+02 4.337E+04 2.914E+00
2016 0 0 1,811,000 1,992,100 1.082E+04 1.031E+07 6.930E+02 1.376E+03 2.063E+06 1.386E+02 1.510E+04 8.251E+06 5.544E+02 1.479E+02 4.125E+04 2.772E+00
2017 0 0 1,811,000 1,992,100 1.029E+04 9.811E+06 6.592E+02 1.309E+03 1.962E+06 1.318E+02 1.437E+04 7.848E+06 5.273E+02 1.407E+02 3.924E+04 2.637E+00
2018 0 0 1,811,000 1,992,100 9.786E+03 9.332E+06 6.270E+02 1.245E+03 1.866E+06 1.254E+02 1.367E+04 7.466E+06 5.016E+02 1.338E+02 3.733E+04 2.508E+00
2019 0 0 1,811,000 1,992,100 9.309E+03 8.877E+06 5.964E+02 1.184E+03 1.775E+06 1.193E+02 1.300E+04 7.102E+06 4.772E+02 1.273E+02 3.551E+04 2.386E+00
2020 0 0 1,811,000 1,992,100 8.855E+03 8.444E+06 5.674E+02 1.127E+03 1.689E+06 1.135E+02 1.237E+04 6.755E+06 4.539E+02 1.211E+02 3.378E+04 2.269E+00
2021 0 0 1,811,000 1,992,100 8.423E+03 8.032E+06 5.397E+02 1.072E+03 1.606E+06 1.079E+02 1.176E+04 6.426E+06 4.317E+02 1.152E+02 3.213E+04 2.159E+00
2022 0 0 1,811,000 1,992,100 8.012E+03 7.640E+06 5.134E+02 1.019E+03 1.528E+06 1.027E+02 1.119E+04 6.112E+06 4.107E+02 1.095E+02 3.056E+04 2.053E+00
2023 0 0 1,811,000 1,992,100 7.622E+03 7.268E+06 4.883E+02 9.697E+02 1.454E+06 9.766E+01 1.064E+04 5.814E+06 3.907E+02 1.042E+02 2.907E+04 1.953E+00
2024 0 0 1,811,000 1,992,100 7.250E+03 6.913E+06 4.645E+02 9.224E+02 1.383E+06 9.290E+01 1.012E+04 5.531E+06 3.716E+02 9.912E+01 2.765E+04 1.858E+00
2025 0 0 1,811,000 1,992,100 6.896E+03 6.576E+06 4.419E+02 8.775E+02 1.315E+06 8.837E+01 9.630E+03 5.261E+06 3.535E+02 9.429E+01 2.630E+04 1.767E+00
2026 0 0 1,811,000 1,992,100 6.560E+03 6.255E+06 4.203E+02 8.347E+02 1.251E+06 8.406E+01 9.160E+03 5.004E+06 3.362E+02 8.969E+01 2.502E+04 1.681E+00
2027 0 0 1,811,000 1,992,100 6.240E+03 5.950E+06 3.998E+02 7.940E+02 1.190E+06 7.996E+01 8.714E+03 4.760E+06 3.198E+02 8.532E+01 2.380E+04 1.599E+00
2028 0 0 1,811,000 1,992,100 5.936E+03 5.660E+06 3.803E+02 7.552E+02 1.132E+06 7.606E+01 8.289E+03 4.528E+06 3.042E+02 8.115E+01 2.264E+04 1.521E+00
2029 0 0 1,811,000 1,992,100 5.646E+03 5.384E+06 3.618E+02 7.184E+02 1.077E+06 7.235E+01 7.885E+03 4.307E+06 2.894E+02 7.720E+01 2.154E+04 1.447E+00
2030 0 0 1,811,000 1,992,100 5.371E+03 5.122E+06 3.441E+02 6.834E+02 1.024E+06 6.882E+01 7.500E+03 4.097E+06 2.753E+02 7.343E+01 2.049E+04 1.376E+00
2031 0 0 1,811,000 1,992,100 5.109E+03 4.872E+06 3.273E+02 6.500E+02 9.744E+05 6.547E+01 7.134E+03 3.897E+06 2.619E+02 6.985E+01 1.949E+04 1.309E+00
2032 0 0 1,811,000 1,992,100 4.860E+03 4.634E+06 3.114E+02 6.183E+02 9.268E+05 6.227E+01 6.786E+03 3.707E+06 2.491E+02 6.644E+01 1.854E+04 1.245E+00
2033 0 0 1,811,000 1,992,100 4.623E+03 4.408E+06 2.962E+02 5.882E+02 8.816E+05 5.924E+01 6.455E+03 3.527E+06 2.369E+02 6.320E+01 1.763E+04 1.185E+00
2034 0 0 1,811,000 1,992,100 4.397E+03 4.193E+06 2.817E+02 5.595E+02 8.386E+05 5.635E+01 6.140E+03 3.355E+06 2.254E+02 6.012E+01 1.677E+04 1.127E+00
2035 0 0 1,811,000 1,992,100 4.183E+03 3.989E+06 2.680E+02 5.322E+02 7.977E+05 5.360E+01 5.841E+03 3.191E+06 2.144E+02 5.719E+01 1.595E+04 1.072E+00
2036 0 0 1,811,000 1,992,100 3.979E+03 3.794E+06 2.549E+02 5.062E+02 7.588E+05 5.099E+01 5.556E+03 3.035E+06 2.039E+02 5.440E+01 1.518E+04 1.020E+00
2037 0 0 1,811,000 1,992,100 3.785E+03 3.609E+06 2.425E+02 4.816E+02 7.218E+05 4.850E+01 5.285E+03 2.887E+06 1.940E+02 5.175E+01 1.444E+04 9.700E-01
2038 0 0 1,811,000 1,992,100 3.600E+03 3.433E+06 2.307E+02 4.581E+02 6.866E+05 4.613E+01 5.027E+03 2.746E+06 1.845E+02 4.922E+01 1.373E+04 9.227E-01
2039 0 0 1,811,000 1,992,100 3.425E+03 3.266E+06 2.194E+02 4.357E+02 6.531E+05 4.388E+01 4.782E+03 2.613E+06 1.755E+02 4.682E+01 1.306E+04 8.777E-01
2040 0 0 1,811,000 1,992,100 3.258E+03 3.106E+06 2.087E+02 4.145E+02 6.213E+05 4.174E+01 4.549E+03 2.485E+06 1.670E+02 4.454E+01 1.243E+04 8.349E-01
2041 0 0 1,811,000 1,992,100 3.099E+03 2.955E+06 1.985E+02 3.943E+02 5.910E+05 3.971E+01 4.327E+03 2.364E+06 1.588E+02 4.237E+01 1.182E+04 7.941E-01
2042 0 0 1,811,000 1,992,100 2.948E+03 2.811E+06 1.889E+02 3.750E+02 5.622E+05 3.777E+01 4.116E+03 2.249E+06 1.511E+02 4.030E+01 1.124E+04 7.554E-01
2043 0 0 1,811,000 1,992,100 2.804E+03 2.674E+06 1.796E+02 3.567E+02 5.347E+05 3.593E+01 3.915E+03 2.139E+06 1.437E+02 3.833E+01 1.069E+04 7.186E-01
2044 0 0 1,811,000 1,992,100 2.667E+03 2.543E+06 1.709E+02 3.393E+02 5.087E+05 3.418E+01 3.724E+03 2.035E+06 1.367E+02 3.647E+01 1.017E+04 6.835E-01
2045 0 0 1,811,000 1,992,100 2.537E+03 2.419E+06 1.625E+02 3.228E+02 4.838E+05 3.251E+01 3.543E+03 1.935E+06 1.300E+02 3.469E+01 9.677E+03 6.502E-01
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RESULTS

landgem-v302 caa 20 percent ch4.xls

Landfill Name or Identifier: Delafield

Closure Year (with 80-year limit) =

1981

Please choose a third unit of measure to represent all of

the emission rates below.

9/20/2009

Methane = 20 % by volume User-specified Unit:
Year Waste Accepted Waste-In-Place Total landfill gas Methane Carbon dioxide NMOC
(Mg/year) | (short tons/year) (Mg) (short tons) (Mglyear) (m* lyear) (av ft*3/min) (Mglyear) (m 3/y_eatr) (av ft*3/min) (Mglyear) (m* lyear) (av ft"3/min) (Mglyear) (m 3{y_eatr) (av ft*3/min)

2046 0 0 1,811,000 1,992,100 2.413E+03 2.301E+06 1.546E+02 3.071E+02 4.603E+05 3.092E+01 3.370E+03 1.841E+06 1.237E+02 3.300E+01 9.205E+03 6.185E-01
2047 0 0 1,811,000 1,992,100 2.296E+03 2.189E+06 1.471E+02 2.921E+02 4.378E+05 2.942E+01 3.206E+03 1.751E+06 1.177E+02 3.139E+01 8.756E+03 5.883E-01
2048 0 0 1,811,000 1,992,100 2.184E+03 2.082E+06 1.399E+02 2.778E+02 4.165E+05 2.798E+01 3.049E+03 1.666E+06 1.119E+02 2.986E+01 8.329E+03 5.596E-01
2049 0 0 1,811,000 1,992,100 2.077E+03 1.981E+06 1.331E+02 2.643E+02 3.961E+05 2.662E+01 2.901E+03 1.585E+06 1.065E+02 2.840E+01 7.923E+03 5.323E-01
2050 0 0 1,811,000 1,992,100 1.976E+03 1.884E+06 1.266E+02 2.514E+02 3.768E+05 2.532E+01 2.759E+03 1.507E+06 1.013E+02 2.701E+01 7.536E+03 5.064E-01
2051 0 0 1,811,000 1,992,100 1.879E+03 1.792E+06 1.204E+02 2.391E+02 3.584E+05 2.408E+01 2.625E+03 1.434E+06 9.634E+01 2.570E+01 7.169E+03 4.817E-01
2052 0 0 1,811,000 1,992,100 1.788E+03 1.705E+06 1.145E+02 2.275E+02 3.410E+05 2.291E+01 2.497E+03 1.364E+06 9.164E+01 2.444E+01 6.819E+03 4.582E-01
2053 0 0 1,811,000 1,992,100 1.701E+03 1.622E+06 1.090E+02 2.164E+02 3.243E+05 2.179E+01 2.375E+03 1.297E+06 8.717E+01 2.325E+01 6.487E+03 4.358E-01
2054 0 0 1,811,000 1,992,100 1.618E+03 1.543E+06 1.036E+02 2.058E+02 3.085E+05 2.073E+01 2.259E+03 1.234E+06 8.292E+01 2.212E+01 6.170E+03 4.146E-01
2055 0 0 1,811,000 1,992,100 1.539E+03 1.467E+06 9.859E+01 1.958E+02 2.935E+05 1.972E+01 2.149E+03 1.174E+06 7.887E+01 2.104E+01 5.869E+03 3.944E-01
2056 0 0 1,811,000 1,992,100 1.464E+03 1.396E+06 9.378E+01 1.862E+02 2.792E+05 1.876E+01 2.044E+03 1.117E+06 7.503E+01 2.001E+01 5.583E+03 3.751E-01
2057 0 0 1,811,000 1,992,100 1.392E+03 1.328E+06 8.921E+01 1.772E+02 2.655E+05 1.784E+01 1.944E+03 1.062E+06 7.137E+01 1.904E+01 5.311E+03 3.568E-01
2058 0 0 1,811,000 1,992,100 1.324E+03 1.263E+06 8.486E+01 1.685E+02 2.526E+05 1.697E+01 1.849E+03 1.010E+06 6.789E+01 1.811E+01 5.052E+03 3.394E-01
2059 0 0 1,811,000 1,992,100 1.260E+03 1.201E+06 8.072E+01 1.603E+02 2.403E+05 1.614E+01 1.759E+03 9.611E+05 6.458E+01 1.722E+01 4.805E+03 3.229E-01
2060 0 0 1,811,000 1,992,100 1.198E+03 1.143E+06 7.678E+01 1.525E+02 2.286E+05 1.536E+01 1.673E+03 9.142E+05 6.143E+01 1.638E+01 4.571E+03 3.071E-01
2061 0 0 1,811,000 1,992,100 1.140E+03 1.087E+06 7.304E+01 1.450E+02 2.174E+05 1.461E+01 1.592E+03 8.696E+05 5.843E+01 1.559E+01 4.348E+03 2.922E-01
2062 0 0 1,811,000 1,992,100 1.084E+03 1.034E+06 6.948E+01 1.380E+02 2.068E+05 1.390E+01 1.514E+03 8.272E+05 5.558E+01 1.483E+01 4.136E+03 2.779E-01
2063 0 0 1,811,000 1,992,100 1.031E+03 9.836E+05 6.609E+01 1.312E+02 1.967E+05 1.322E+01 1.440E+03 7.869E+05 5.287E+01 1.410E+01 3.934E+03 2.643E-01
2064 0 0 1,811,000 1,992,100 9.812E+02 9.356E+05 6.286E+01 1.248E+02 1.871E+05 1.257E+01 1.370E+03 7.485E+05 5.029E+01 1.341E+01 3.742E+03 2.515E-01
2065 0 0 1,811,000 1,992,100 9.333E+02 8.900E+05 5.980E+01 1.188E+02 1.780E+05 1.196E+01 1.303E+03 7.120E+05 4.784E+01 1.276E+01 3.560E+03 2.392E-01
2066 0 0 1,811,000 1,992,100 8.878E+02 8.466E+05 5.688E+01 1.130E+02 1.693E+05 1.138E+01 1.240E+03 6.773E+05 4.551E+01 1.214E+01 3.386E+03 2.275E-01
2067 0 0 1,811,000 1,992,100 8.445E+02 8.053E+05 5.411E+01 1.075E+02 1.611E+05 1.082E+01 1.179E+03 6.442E+05 4.329E+01 1.155E+01 3.221E+03 2.164E-01
2068 0 0 1,811,000 1,992,100 8.033E+02 7.660E+05 5.147E+01 1.022E+02 1.532E+05 1.029E+01 1.122E+03 6.128E+05 4.118E+01 1.098E+01 3.064E+03 2.059E-01
2069 0 0 1,811,000 1,992,100 7.641E+02 7.287E+05 4.896E+01 9.723E+01 1.457E+05 9.792E+00 1.067E+03 5.829E+05 3.917E+01 1.045E+01 2.915E+03 1.958E-01
2070 0 0 1,811,000 1,992,100 7.269E+02 6.931E+05 4.657E+01 9.248E+01 1.386E+05 9.314E+00 1.015E+03 5.545E+05 3.726E+01 9.938E+00 2.772E+03 1.863E-01
2071 0 0 1,811,000 1,992,100 6.914E+02 6.593E+05 4.430E+01 8.797E+01 1.319E+05 8.860E+00 9.655E+02 5.275E+05 3.544E+01 9.453E+00 2.637E+03 1.772E-01
2072 0 0 1,811,000 1,992,100 6.577E+02 6.272E+05 4.214E+01 8.368E+01 1.254E+05 8.428E+00 9.184E+02 5.017E+05 3.371E+01 8.992E+00 2.509E+03 1.686E-01
2073 0 0 1,811,000 1,992,100 6.256E+02 5.966E+05 4.008E+01 7.960E+01 1.193E+05 8.017E+00 8.736E+02 4.773E+05 3.207E+01 8.554E+00 2.386E+03 1.603E-01
2074 0 0 1,811,000 1,992,100 5.951E+02 5.675E+05 3.813E+01 7.572E+01 1.135E+05 7.626E+00 8.310E+02 4.540E+05 3.050E+01 8.136E+00 2.270E+03 1.525E-01
2075 0 0 1,811,000 1,992,100 5.661E+02 5.398E+05 3.627E+01 7.203E+01 1.080E+05 7.254E+00 7.905E+02 4.318E+05 2.902E+01 7.740E+00 2.159E+03 1.451E-01
2076 0 0 1,811,000 1,992,100 5.385E+02 5.135E+05 3.450E+01 6.851E+01 1.027E+05 6.900E+00 7.519E+02 4.108E+05 2.760E+01 7.362E+00 2.054E+03 1.380E-01
2077 0 0 1,811,000 1,992,100 5.122E+02 4.884E+05 3.282E+01 6.517E+01 9.769E+04 6.564E+00 7.153E+02 3.907E+05 2.625E+01 7.003E+00 1.954E+03 1.313E-01
2078 0 0 1,811,000 1,992,100 4.872E+02 4.646E+05 3.122E+01 6.199E+01 9.292E+04 6.243E+00 6.804E+02 3.717E+05 2.497E+01 6.662E+00 1.858E+03 1.249E-01
2079 0 0 1,811,000 1,992,100 4.635E+02 4.420E+05 2.969E+01 5.897E+01 8.839E+04 5.939E+00 6.472E+02 3.536E+05 2.376E+01 6.337E+00 1.768E+03 1.188E-01
2080 0 0 1,811,000 1,992,100 4.409E+02 4.204E+05 2.825E+01 5.609E+01 8.408E+04 5.649E+00 6.156E+02 3.363E+05 2.260E+01 6.028E+00 1.682E+03 1.130E-01
2081 0 0 1,811,000 1,992,100 4.194E+02 3.999E+05 2.687E+01 5.336E+01 7.998E+04 5.374E+00 5.856E+02 3.199E+05 2.150E+01 5.734E+00 1.600E+03 1.075E-01
2082 0 0 1,811,000 1,992,100 3.989E+02 3.804E+05 2.556E+01 5.076E+01 7.608E+04 5.112E+00 5.570E+02 3.043E+05 2.045E+01 5.454E+00 1.522E+03 1.022E-01
2083 0 0 1,811,000 1,992,100 3.795E+02 3.618E+05 2.431E+01 4.828E+01 7.237E+04 4.862E+00 5.299E+02 2.895E+05 1.945E+01 5.188E+00 1.447E+03 9.725E-02
2084 0 0 1,811,000 1,992,100 3.610E+02 3.442E+05 2.313E+01 4.593E+01 6.884E+04 4.625E+00 5.040E+02 2.754E+05 1.850E+01 4.935E+00 1.377E+03 9.251E-02
2085 0 0 1,811,000 1,992,100 3.433E+02 3.274E+05 2.200E+01 4.369E+01 6.548E+04 4.400E+00 4.795E+02 2.619E+05 1.760E+01 4.694E+00 1.310E+03 8.799E-02
2086 0 0 1,811,000 1,992,100 3.266E+02 3.114E+05 2.093E+01 4.156E+01 6.229E+04 4.185E+00 4.561E+02 2.492E+05 1.674E+01 4.465E+00 1.246E+03 8.370E-02
2087 0 0 1,811,000 1,992,100 3.107E+02 2.963E+05 1.991E+01 3.953E+01 5.925E+04 3.981E+00 4.338E+02 2.370E+05 1.592E+01 4.248E+00 1.185E+03 7.962E-02
2088 0 0 1,811,000 1,992,100 2.955E+02 2.818E+05 1.893E+01 3.760E+01 5.636E+04 3.787E+00 4.127E+02 2.254E+05 1.515E+01 4.040E+00 1.127E+03 7.574E-02
2089 0 0 1,811,000 1,992,100 2.811E+02 2.681E+05 1.801E+01 3.577E+01 5.361E+04 3.602E+00 3.925E+02 2.144E+05 1.441E+01 3.843E+00 1.072E+03 7.204E-02
2090 0 0 1,811,000 1,992,100 2.674E+02 2.550E+05 1.713E+01 3.402E+01 5.100E+04 3.427E+00 3.734E+02 2.040E+05 1.371E+01 3.656E+00 1.020E+03 6.853E-02
2091 0 0 1,811,000 1,992,100 2.544E+02 2.426E+05 1.630E+01 3.236E+01 4.851E+04 3.259E+00 3.552E+02 1.940E+05 1.304E+01 3.478E+00 9.702E+02 6.519E-02
2092 0 0 1,811,000 1,992,100 2.420E+02 2.307E+05 1.550E+01 3.079E+01 4.614E+04 3.100E+00 3.379E+02 1.846E+05 1.240E+01 3.308E+00 9.229E+02 6.201E-02
2093 0 0 1,811,000 1,992,100 2.302E+02 2.195E+05 1.475E+01 2.928E+01 4.389E+04 2.949E+00 3.214E+02 1.756E+05 1.180E+01 3.147E+00 8.779E+02 5.898E-02
2094 0 0 1,811,000 1,992,100 2.189E+02 2.088E+05 1.403E+01 2.786E+01 4.175E+04 2.805E+00 3.057E+02 1.670E+05 1.122E+01 2.993E+00 8.351E+02 5.611E-02
2095 0 0 1,811,000 1,992,100 2.083E+02 1.986E+05 1.334E+01 2.650E+01 3.972E+04 2.669E+00 2.908E+02 1.589E+05 1.067E+01 2.847E+00 7.943E+02 5.337E-02
2096 0 0 1,811,000 1,992,100 1.981E+02 1.889E+05 1.269E+01 2.520E+01 3.778E+04 2.538E+00 2.766E+02 1.511E+05 1.015E+01 2.708E+00 7.556E+02 5.077E-02
2097 0 0 1,811,000 1,992,100 1.884E+02 1.797E+05 1.207E+01 2.398E+01 3.594E+04 2.415E+00 2.631E+02 1.437E+05 9.658E+00 2.576E+00 7.187E+02 4.829E-02
2098 0 0 1,811,000 1,992,100 1.792E+02 1.709E+05 1.148E+01 2.281E+01 3.418E+04 2.297E+00 2.503E+02 1.367E+05 9.187E+00 2.451E+00 6.837E+02 4.594E-02
2099 0 0 1,811,000 1,992,100 1.705E+02 1.626E+05 1.092E+01 2.169E+01 3.252E+04 2.185E+00 2.381E+02 1.301E+05 8.739E+00 2.331E+00 6.503E+02 4.370E-02
2100 0 0 1,811,000 1,992,100 1.622E+02 1.547E+05 1.039E+01 2.064E+01 3.093E+04 2.078E+00 2.265E+02 1.237E+05 8.313E+00 2.217E+00 6.186E+02 4.157E-02
2101 0 0 1,811,000 1,992,100 1.543E+02 1.471E+05 9.885E+00 1.963E+01 2.942E+04 1.977E+00 2.154E+02 1.177E+05 7.908E+00 2.109E+00 5.885E+02 3.954E-02
2102 0 0 1,811,000 1,992,100 1.468E+02 1.399E+05 9.403E+00 1.867E+01 2.799E+04 1.881E+00 2.049E+02 1.120E+05 7.522E+00 2.006E+00 5.598E+02 3.761E-02
2103 0 0 1,811,000 1,992,100 1.396E+02 1.331E+05 8.944E+00 1.776E+01 2.662E+04 1.789E+00 1.949E+02 1.065E+05 7.155E+00 1.909E+00 5.325E+02 3.578E-02
2104 0 0 1,811,000 1,992,100 1.328E+02 1.266E+05 8.508E+00 1.690E+01 2.532E+04 1.702E+00 1.854E+02 1.013E+05 6.806E+00 1.815E+00 5.065E+02 3.403E-02
2105 0 0 1,811,000 1,992,100 1.263E+02 1.204E+05 8.093E+00 1.607E+01 2.409E+04 1.619E+00 1.764E+02 9.636E+04 6.474E+00 1.727E+00 4.818E+02 3.237E-02
2106 0 0 1,811,000 1,992,100 1.202E+02 1.146E+05 7.698E+00 1.529E+01 2.291E+04 1.540E+00 1.678E+02 9.166E+04 6.159E+00 1.643E+00 4.583E+02 3.079E-02
2107 0 0 1,811,000 1,992,100 1.143E+02 1.090E+05 7.323E+00 1.454E+01 2.180E+04 1.465E+00 1.596E+02 8.719E+04 5.858E+00 1.563E+00 4.359E+02 2.929E-02
2108 0 0 1,811,000 1,992,100 1.087E+02 1.037E+05 6.966E+00 1.383E+01 2.073E+04 1.393E+00 1.518E+02 8.294E+04 5.572E+00 1.486E+00 4.147E+02 2.786E-02
2109 0 0 1,811,000 1,992,100 1.034E+02 9.861E+04 6.626E+00 1.316E+01 1.972E+04 1.325E+00 1.444E+02 7.889E+04 5.301E+00 1.414E+00 3.945E+02 2.650E-02
2110 0 0 1,811,000 1,992,100 9.837E+01 9.380E+04 6.303E+00 1.252E+01 1.876E+04 1.261E+00 1.374E+02 7.504E+04 5.042E+00 1.345E+00 3.752E+02 2.521E-02
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RESULTS

landgem-v302 inventory conventional 20 percent ch4.xls

Landfill Name or Identifier: Delafield

Closure Year (with 80-year limit) =

1981

Please choose a third unit of measure to represent all of

the emission rates below.

9/20/2009

Methane = 20 % by volume User-specified Unit:
Year Waste Accepted Waste-In-Place Total landfill gas Methane Carbon dioxide NMOC
(Mg/year) | (short tons/year) (Mg) (short tons) (Mglyear) (m* lyear) (av ft*3/min) (Mglyear) (m* lyear) (av ft*3/min) (Mglyear) (m* lyear) (av ft"3/min) (Mglyear) (m* lyear) (av ft*3/min)

1970 164,636 181,100 0 0 0 0 0 0 0 0 0 0 0 0
1971 164,636 181,100 164,636 181,100 3.392E+03 3.234E+06 2.173E+02 4.315E+02 6.468E+05 4.346E+01 4.736E+03 2.587E+06 1.738E+02 4.637E+01 1.294E+04 8.692E-01
1972 164,636 181,100 329,273 362,200 6.650E+03 6.342E+06 4.261E+02 8.462E+02 1.268E+06 8.522E+01 9.287E+03 5.073E+06 3.409E+02 9.092E+01 2.537E+04 1.704E+00
1973 164,636 181,100 493,909 543,300 9.781E+03 9.327E+06 6.267E+02 1.245E+03 1.865E+06 1.253E+02 1.366E+04 7.462E+06 5.014E+02 1.337E+02 3.731E+04 2.507E+00
1974 164,636 181,100 658,545 724,400 1.279E+04 1.220E+07 8.194E+02 1.627E+03 2.439E+06 1.639E+02 1.786E+04 9.756E+06 6.555E+02 1.749E+02 4.878E+04 3.278E+00
1975 164,636 181,100 823,182 905,500 1.568E+04 1.495E+07 1.005E+03 1.995E+03 2.990E+06 2.009E+02 2.190E+04 1.196E+07 8.037E+02 2.144E+02 5.981E+04 4.018E+00
1976 164,636 181,100 987,818 1,086,600 1.846E+04 1.760E+07 1.183E+03 2.348E+03 3.520E+06 2.365E+02 2.577E+04 1.408E+07 9.460E+02 2.523E+02 7.040E+04 4.730E+00
1977 164,636 181,100 1,152,455 1,267,700 2.112E+04 2.014E+07 1.353E+03 2.688E+03 4.029E+06 2.707E+02 2.950E+04 1.611E+07 1.083E+03 2.888E+02 8.057E+04 5.414E+00
1978 164,636 181,100 1,317,091 1,448,800 2.369E+04 2.259E+07 1.518E+03 3.014E+03 4.518E+06 3.035E+02 3.308E+04 1.807E+07 1.214E+03 3.239E+02 9.035E+04 6.071E+00
1979 164,636 181,100 1,481,727, 1,629,900 2.615E+04 2.494E+07 1.675E+03 3.327E+03 4.987E+06 3.351E+02 3.652E+04 1.995E+07 1.340E+03 3.575E+02 9.975E+04 6.702E+00
1980 164,636 181,100 1,646,364 1,811,000 2.852E+04 2.719E+07 1.827E+03 3.628E+03 5.439E+06 3.654E+02 3.982E+04 2.175E+07 1.462E+03 3.899E+02 1.088E+05 7.308E+00
1981 0 0 1,811,000 1,992,100 3.079E+04 2.936E+07 1.973E+03 3.918E+03 5.872E+06 3.946E+02 4.300E+04 2.349E+07 1.578E+03 4.210E+02 1.174E+05 7.891E+00
1982 0 0 1,811,000 1,992,100 2.958E+04 2.821E+07 1.895E+03 3.764E+03 5.642E+06 3.791E+02 4.131E+04 2.257E+07 1.516E+03 4.045E+02 1.128E+05 7.582E+00
1983 0 0 1,811,000 1,992,100 2.842E+04 2.710E+07 1.821E+03 3.616E+03 5.421E+06 3.642E+02 3.969E+04 2.168E+07 1.457E+03 3.886E+02 1.084E+05 7.284E+00
1984 0 0 1,811,000 1,992,100 2.731E+04 2.604E+07 1.750E+03 3.475E+03 5.208E+06 3.499E+02 3.813E+04 2.083E+07 1.400E+03 3.734E+02 1.042E+05 6.999E+00
1985 0 0 1,811,000 1,992,100 2.624E+04 2.502E+07 1.681E+03 3.338E+03 5.004E+06 3.362E+02 3.664E+04 2.002E+07 1.345E+03 3.587E+02 1.001E+05 6.724E+00
1986 0 0 1,811,000 1,992,100 2.521E+04 2.404E+07 1.615E+03 3.207E+03 4.808E+06 3.230E+02 3.520E+04 1.923E+07 1.292E+03 3.447E+02 9.615E+04 6.461E+00
1987 0 0 1,811,000 1,992,100 2.422E+04 2.310E+07 1.552E+03 3.082E+03 4.619E+06 3.104E+02 3.382E+04 1.848E+07 1.241E+03 3.311E+02 9.238E+04 6.207E+00
1988 0 0 1,811,000 1,992,100 2.327E+04 2.219E+07 1.491E+03 2.961E+03 4.438E+06 2.982E+02 3.250E+04 1.775E+07 1.193E+03 3.182E+02 8.876E+04 5.964E+00
1989 0 0 1,811,000 1,992,100 2.236E+04 2.132E+07 1.433E+03 2.845E+03 4.264E+06 2.865E+02 3.122E+04 1.706E+07 1.146E+03 3.057E+02 8.528E+04 5.730E+00
1990 0 0 1,811,000 1,992,100 2.148E+04 2.048E+07 1.376E+03 2.733E+03 4.097E+06 2.753E+02 3.000E+04 1.639E+07 1.101E+03 2.937E+02 8.194E+04 5.505E+00
1991 0 0 1,811,000 1,992,100 2.064E+04 1.968E+07 1.322E+03 2.626E+03 3.936E+06 2.645E+02 2.882E+04 1.574E+07 1.058E+03 2.822E+02 7.872E+04 5.290E+00
1992 0 0 1,811,000 1,992,100 1.983E+04 1.891E+07 1.271E+03 2.523E+03 3.782E+06 2.541E+02 2.769E+04 1.513E+07 1.016E+03 2.711E+02 7.564E+04 5.082E+00
1993 0 0 1,811,000 1,992,100 1.905E+04 1.817E+07 1.221E+03 2.424E+03 3.634E+06 2.441E+02 2.661E+04 1.453E+07 9.766E+02 2.605E+02 7.267E+04 4.883E+00
1994 0 0 1,811,000 1,992,100 1.831E+04 1.746E+07 1.173E+03 2.329E+03 3.491E+06 2.346E+02 2.556E+04 1.396E+07 9.383E+02 2.503E+02 6.982E+04 4.691E+00
1995 0 0 1,811,000 1,992,100 1.759E+04 1.677E+07 1.127E+03 2.238E+03 3.354E+06 2.254E+02 2.456E+04 1.342E+07 9.015E+02 2.405E+02 6.708E+04 4.507E+00
1996 0 0 1,811,000 1,992,100 1.690E+04 1.611E+07 1.083E+03 2.150E+03 3.223E+06 2.165E+02 2.360E+04 1.289E+07 8.661E+02 2.310E+02 6.445E+04 4.331E+00
1997 0 0 1,811,000 1,992,100 1.624E+04 1.548E+07 1.040E+03 2.066E+03 3.096E+06 2.080E+02 2.267E+04 1.239E+07 8.322E+02 2.220E+02 6.193E+04 4.161E+00
1998 0 0 1,811,000 1,992,100 1.560E+04 1.487E+07 9.994E+02 1.985E+03 2.975E+06 1.999E+02 2.178E+04 1.190E+07 7.995E+02 2.133E+02 5.950E+04 3.998E+00
1999 0 0 1,811,000 1,992,100 1.499E+04 1.429E+07 9.602E+02 1.907E+03 2.858E+06 1.920E+02 2.093E+04 1.143E+07 7.682E+02 2.049E+02 5.717E+04 3.841E+00
2000 0 0 1,811,000 1,992,100 1.440E+04 1.373E+07 9.226E+02 1.832E+03 2.746E+06 1.845E+02 2.011E+04 1.098E+07 7.381E+02 1.969E+02 5.492E+04 3.690E+00
2001 0 0 1,811,000 1,992,100 1.383E+04 1.319E+07 8.864E+02 1.760E+03 2.639E+06 1.773E+02 1.932E+04 1.055E+07 7.091E+02 1.892E+02 5.277E+04 3.546E+00
2002 0 0 1,811,000 1,992,100 1.329E+04 1.268E+07 8.517E+02 1.691E+03 2.535E+06 1.703E+02 1.856E+04 1.014E+07 6.813E+02 1.817E+02 5.070E+04 3.407E+00
2003 0 0 1,811,000 1,992,100 1.277E+04 1.218E+07 8.183E+02 1.625E+03 2.436E+06 1.637E+02 1.783E+04 9.743E+06 6.546E+02 1.746E+02 4.871E+04 3.273E+00
2004 0 0 1,811,000 1,992,100 1.227E+04 1.170E+07 7.862E+02 1.561E+03 2.340E+06 1.572E+02 1.713E+04 9.361E+06 6.289E+02 1.678E+02 4.680E+04 3.145E+00
2005 0 0 1,811,000 1,992,100 1.179E+04 1.124E+07 7.554E+02 1.500E+03 2.248E+06 1.511E+02 1.646E+04 8.994E+06 6.043E+02 1.612E+02 4.497E+04 3.021E+00
2006 0 0 1,811,000 1,992,100 1.133E+04 1.080E+07 7.257E+02 1.441E+03 2.160E+06 1.451E+02 1.582E+04 8.641E+06 5.806E+02 1.549E+02 4.321E+04 2.903E+00
2007 0 0 1,811,000 1,992,100 1.088E+04 1.038E+07 6.973E+02 1.385E+03 2.076E+06 1.395E+02 1.520E+04 8.302E+06 5.578E+02 1.488E+02 4.151E+04 2.789E+00
2008 0 0 1,811,000 1,992,100 1.046E+04 9.971E+06 6.699E+02 1.330E+03 1.994E+06 1.340E+02 1.460E+04 7.977E+06 5.360E+02 1.430E+02 3.988E+04 2.680E+00
2009 0 0 1,811,000 1,992,100 1.005E+04 9.580E+06 6.437E+02 1.278E+03 1.916E+06 1.287E+02 1.403E+04 7.664E+06 5.149E+02 1.374E+02 3.832E+04 2.575E+00
2010 0 0 1,811,000 1,992,100 9.652E+03 9.204E+06 6.184E+02 1.228E+03 1.841E+06 1.237E+02 1.348E+04 7.363E+06 4.947E+02 1.320E+02 3.682E+04 2.474E+00
2011 0 0 1,811,000 1,992,100 9.274E+03 8.843E+06 5.942E+02 1.180E+03 1.769E+06 1.188E+02 1.295E+04 7.075E+06 4.753E+02 1.268E+02 3.537E+04 2.377E+00
2012 0 0 1,811,000 1,992,100 8.910E+03 8.497E+06 5.709E+02 1.134E+03 1.699E+06 1.142E+02 1.244E+04 6.797E+06 4.567E+02 1.218E+02 3.399E+04 2.284E+00
2013 0 0 1,811,000 1,992,100 8.561E+03 8.163E+06 5.485E+02 1.089E+03 1.633E+06 1.097E+02 1.195E+04 6.531E+06 4.388E+02 1.170E+02 3.265E+04 2.194E+00
2014 0 0 1,811,000 1,992,100 8.225E+03 7.843E+06 5.270E+02 1.047E+03 1.569E+06 1.054E+02 1.149E+04 6.275E+06 4.216E+02 1.125E+02 3.137E+04 2.108E+00
2015 0 0 1,811,000 1,992,100 7.903E+03 7.536E+06 5.063E+02 1.005E+03 1.507E+06 1.013E+02 1.104E+04 6.029E+06 4.051E+02 1.080E+02 3.014E+04 2.025E+00
2016 0 0 1,811,000 1,992,100 7.593E+03 7.240E+06 4.865E+02 9.661E+02 1.448E+06 9.730E+01 1.060E+04 5.792E+06 3.892E+02 1.038E+02 2.896E+04 1.946E+00
2017 0 0 1,811,000 1,992,100 7.295E+03 6.956E+06 4.674E+02 9.282E+02 1.391E+06 9.348E+01 1.019E+04 5.565E+06 3.739E+02 9.974E+01 2.783E+04 1.870E+00
2018 0 0 1,811,000 1,992,100 7.009E+03 6.684E+06 4.491E+02 8.918E+02 1.337E+06 8.981E+01 9.788E+03 5.347E+06 3.593E+02 9.583E+01 2.673E+04 1.796E+00
2019 0 0 1,811,000 1,992,100 6.734E+03 6.422E+06 4.315E+02 8.568E+02 1.284E+06 8.629E+01 9.404E+03 5.137E+06 3.452E+02 9.207E+01 2.569E+04 1.726E+00
2020 0 0 1,811,000 1,992,100 6.470E+03 6.170E+06 4.145E+02 8.232E+02 1.234E+06 8.291E+01 9.035E+03 4.936E+06 3.316E+02 8.846E+01 2.468E+04 1.658E+00
2021 0 0 1,811,000 1,992,100 6.216E+03 5.928E+06 3.983E+02 7.910E+02 1.186E+06 7.966E+01 8.681E+03 4.742E+06 3.186E+02 8.499E+01 2.371E+04 1.593E+00
2022 0 0 1,811,000 1,992,100 5.973E+03 5.695E+06 3.827E+02 7.599E+02 1.139E+06 7.654E+01 8.340E+03 4.556E+06 3.061E+02 8.166E+01 2.278E+04 1.531E+00
2023 0 0 1,811,000 1,992,100 5.738E+03 5.472E+06 3.677E+02 7.301E+02 1.094E+06 7.353E+01 8.013E+03 4.378E+06 2.941E+02 7.846E+01 2.189E+04 1.471E+00
2024 0 0 1,811,000 1,992,100 5.513E+03 5.258E+06 3.533E+02 7.015E+02 1.052E+06 7.065E+01 7.699E+03 4.206E+06 2.826E+02 7.538E+01 2.103E+04 1.413E+00
2025 0 0 1,811,000 1,992,100 5.297E+03 5.051E+06 3.394E+02 6.740E+02 1.010E+06 6.788E+01 7.397E+03 4.041E+06 2.715E+02 7.243E+01 2.021E+04 1.358E+00
2026 0 0 1,811,000 1,992,100 5.090E+03 4.853E+06 3.261E+02 6.476E+02 9.707E+05 6.522E+01 7.107E+03 3.883E+06 2.609E+02 6.959E+01 1.941E+04 1.304E+00
2027 0 0 1,811,000 1,992,100 4.890E+03 4.663E+06 3.133E+02 6.222E+02 9.326E+05 6.266E+01 6.829E+03 3.730E+06 2.506E+02 6.686E+01 1.865E+04 1.253E+00
2028 0 0 1,811,000 1,992,100 4.698E+03 4.480E+06 3.010E+02 5.978E+02 8.960E+05 6.020E+01 6.561E+03 3.584E+06 2.408E+02 6.424E+01 1.792E+04 1.204E+00
2029 0 0 1,811,000 1,992,100 4.514E+03 4.305E+06 2.892E+02 5.744E+02 8.609E+05 5.784E+01 6.304E+03 3.444E+06 2.314E+02 6.172E+01 1.722E+04 1.157E+00
2030 0 0 1,811,000 1,992,100 4.337E+03 4.136E+06 2.779E+02 5.518E+02 8.271E+05 5.558E+01 6.056E+03 3.309E+06 2.223E+02 5.930E+01 1.654E+04 1.112E+00
2031 0 0 1,811,000 1,992,100 4.167E+03 3.974E+06 2.670E+02 5.302E+02 7.947E+05 5.340E+01 5.819E+03 3.179E+06 2.136E+02 5.697E+01 1.589E+04 1.068