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EXECUTIVE SUMMARY

This Emission Summary and Dispersion Modelling (ESDM) report was prepared in support of an
application for a Renewable Energy Application (REA) for the proposed Lindsay/Ops Landfill site’s
Renewable Energy Generation Facility located at 51 Wilson Road in Kawartha Lakes, Ontario. This
ESDM Report has been prepared in a format to support an amendment to the existing Certificate of
Approval (Air & Noise) CofA No. 5211-8A5RRU to allow for the operation of the generator and is being
submitted to achieve compliance of the Lindsay/Ops Landfill site operations with the requirements of
Section 9 of the Environmental Protection Act (EPA), R.S.0. 1990. The Facility is owned and operated by
the Corporation of the City of Kawartha Lakes.

This ESDM report is being submitted to reflect the proposed upgrades to the Lindsay/Ops Landfill Gas
Utilization Plant as follows:

1) Modifications to the landfill gas system (replacement of candlestick flare with an enclosed flaring
system); and

2) Installation and operation of a 335 kW GE Jenbacher Landfill Gas Generator Engine.

The Lindsay/Ops Landfill Facility is a waste disposal facility which operates a gas collection, flaring, and
utilization system. Landfill gas (LFG) is produced by the biodegradation of the waste materials in the
landfill mound. 70% of the landfill gas generated is collected by the gas collection system. This gas is
sent to either the enclosed flare (with a 98% destruction efficiency) or the landfill gas-fired generator (with
a 97% destruction efficiency) for destruction and utilization purposes.

A total of 61 contaminants were identified with respect to the facility, emitted from a total of 3 sources. Of
the identified contaminants, 30 do not have existing Schedule 3 Limits under O. Reg. 419/05, and 52
were discharged in negligible amounts. None of the identified sources were determined to be
insignificant.

For the purposes of estimating emissions from the facility, a maximum operating scenario was
considered. This scenario examined the maximum landfill gas generation rate and gas utilization rates
that the landfill and gas utilization facility could be expected to achieve. This consists of the simultaneous
operation of all on-site sources at maximum capacity; including the enclosed landfill gas flare and the
landfill gas-fired generator. The assessment also concurrently considered the maximum level of fugitive
releases from the landfill mound, as it is emitting “like” emissions. This scenario was used as the basis for
the dispersion modelling analysis, which was conducted for the 30-minute, 1-hour and 24-hour averaging
times. Emission rates were determined through the following estimation techniques; mass balance,
emission factors, source testing and engineering calculations.

The Lindsay/Ops Landfill site is zoned for rural land use and is surrounded by prime agricultural,
environmental protection, industrial and tourist commercial land uses. The local terrain is flat and this was
considered in the dispersion modelling analysis.

Concentrations at points of impingement were predicted using the U.S. EPA’s AERMOD dispersion
model. Modelling input and output files have been provided in Appendix A. Since the use of the AERMOD
model required the facility to speed up to Schedule 3, the maximum predicted concentrations were
compared to Schedule 3 POI limits, where available. Predicted concentrations for all of the contaminants
of significance were found to be less than their respective Standards or guidelines under O. Reg. 419/05
at all receptors in the area. The contaminant with the greatest percentage of the O. Reg. 419/05 Standard
was predicted to be acrylonitrile with a value of 10%. Therefore, Lindsay/Ops Landfill is expected to be in
compliance with the requirements of O. Reg. 419/05.
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1. INTRODUCTION AND FACILITY DESCRIPTION

1.1 PURPOSE AND SCOPE OF ESDM REPORT

This Emission Summary and Dispersion Modelling (ESDM) report was prepared in support of an
application for a Renewable Energy Application (REA) for the proposed Lindsay/Ops Landfill site’s
Renewable Energy Generation Facility located at 51 Wilson Road in Kawartha Lakes, Ontario. This
ESDM Report has been prepared in a format to support an amendment to the existing Certificate of
Approval (Air & Noise) CofA No. 5211-8A5RRU to allow for the operation of the generator and is being
submitted to achieve compliance of the Lindsay/Ops Landfill site operations with the requirements of
Section 9 of the Environmental Protection Act (EPA), R.S.0. 1990. The Facility is owned and operated by
the Corporation of the City of Kawartha Lakes.

This ESDM report is being submitted to reflect the proposed upgrades to the Lindsay/Ops Landfill Gas
Utilization Plant as follows:

e Modifications to the landfill gas system (replacement of candlestick flare with an enclosed
flaring system; and

e |Installation and operation of a 335 kW GE Jenbacher Landfill Gas Generator Engine.

This CofA amendment considers the combined impact from all sources at the Lindsay/Ops Landfill:
fugitive emission from the landfill mound, and the proposed landfill gas-fired generator and enclosed flare.

1.2 DESCRIPTION OF PROCESS AND NAICS CODE(S)

The Lindsay/Ops Landfill Facility is a waste disposal facility which operates a gas collection and utilization
system consisting of a landfill gas-fired generator and an enclosed flare. The enclosed flare has a
destruction efficiency of 98% and the generator has a destruction efficiency of 97%.

Landfill gas (LFG) is produced by the biodegradation of the waste materials in the landfill mound. To
mitigate the landfill gas releases to the atmosphere, 70% of the LFG generated is captured by the gas
collection system. The LFG collection system consists of a series of vertical extraction wells connected by
buried sub-lateral, lateral and header piping. The sub-lateral, lateral and header piping are sloped
towards a condensate chamber. The LFG is extracted by a skid mounted gas blower when the peak
amount of landfill gas is being produced and collected, approximately 62% of the collected gas will be
directed to the enclosed landfill gas flare and 38% of the collected gas will be directed to the landfill gas
fired generator. The remaining 30% of the LFG which is not captured by the gas collection system is
emitted as fugitive emissions from the landfill mound.
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At the Lindsay/Ops landfill, a siloxane purge process will occur for the treatment of siloxane filters.
Siloxane filters will be installed prior to the landfill gas-fired generators to remove the potential for siloxane
compounds found in the LFG from entering into the generator. To maintain high efficiencies, the filters are
regenerated and the emissions will be directed to the enclosed flare for combustion. During this process,
LFG will be released into the flare to ensure proper combustion of the compounds stripped out of the filter
media during the regeneration of the filters.

The North American Industry Classification System (NAICS) code that best applies to the facility is
562210 Waste Treatment and Disposal.

1.3 DESCRIPTION OF PRODUCTS AND RAW MATERIALS

The raw material for the landfilling operations consists of municipal wastes. Other than electricity, the
landfill operations do not generate any products; instead LFG is generated as a by-product of the landfill
operations.

Contaminants to be emitted from the enclosed flare include residual LFG constituents (NMOC — non
methane organic compounds) and combustion products. In addition, seven (7) siloxane compounds were
considered to be potentially released through the enclosed flare from the siloxane filter purge process.
The generator is used to produce electricity, and also emits undestroyed LFG constituents and
combustion products.

1.4 PROCESS FLOW DIAGRAM

Figure 1.4 in the Figures Section provides a simplified process flow diagram for the facility.

1.5 OPERATING SCHEDULE

The facility operates 9:00 to 18:00 on Monday, Tuesday, Thursday and Friday and 9:00 to 15:00 on
Saturday. The LFG collection system, enclosed flare and landfill gas-fired generator, will however operate
24 hours a day, 7 days a week. The landfill mound has the potential to release contaminants continuously
on a 24 hour basis.

The siloxane purge occurs on an intermittent basis as required for the maintenance of the siloxane filters.
For the purposes of this application and as a conservative approach, the siloxane purge has been
assumed to occur 24 hours per day and 7 days per week.
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2. INITIAL IDENTIFICATION OF SOURCES AND CONTAMINANTS

Table 2.1 in the Tables Section provides the Source and Contaminants Identification Table. A list of the
sources included in this ESDM Report is provided below:

2.1 NEW OR MODIFIED SOURCES REQUIRING APPROVAL

e One (1) enclosed flare system (Source ID: “Flare”) with siloxane filter purging, used to incinerate
the LFG constituents supplied by the LFG collection system at a maximum volumetric gas flow
rate of 0.12 cubic metres per second with a methane content of 50 percent by volume. The LFG
flare exhausts into the atmosphere at a maximum volumetric rate of 4.84 cubic metres per
second through a stack, having an exit diameter of 1.12 metres, which extends 12.22 metres
above grade; and,

e One (1) landfill gas-fired GE Jenbacher generator engine (Source ID: “Gen”) having a maximum
output rating of 335 kilowatts (kW), used to produce electricity from the LFG supplied from the
collection system at a maximum gas flow rate of 0.05 cubic metres per second with a methane
content of 50 percent by volume. The generator exhausts to the atmosphere at an approximate
volumetric flow rate of 1.13 cubic metre per second through a stack with an exit diameter of 0.25
metres, which extends 5.01 metres above grade.

2.2 SOURCES NOT REQUIRING APPROVAL

The landfill mound is a source that does not require approval but was included in the model, as it emits
“like” emissions to the sources that do require approval.

e One (1) landfill mound (Source ID: “Mound”) used for the landfilling of solid waste materials. The
landfill mound produces gas, the majority of which is collected and sent to the flares for
destruction or the LFG generator to produce electricity. The LFG that is not collected is released
from the mound as fugitive emissions.
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3.1 IDENTIFICATION OF NEGLIGIBLE SOURCES

3.1.1 Insignificant Sources

None of the identified sources at the Lindsay/Ops Landfill facility were determined to be insignificant.

3.2 IDENTIFICATION OF INSIGNIFICANT CONTAMINANTS

3.2.1 Insignificant Contaminants

The following contaminants were determined to be insignificant:
o Contaminants that were less than the emission threshold or de minimus concentrations based on

the use of the MOE’s conservative dispersion factor, including:

o

O 0O O OO O0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0

1,1,1-Trichloroethane (CAS #71-55-6)
1,1-Dichloroethane (CAS #75-34-3)
1,2-Dichloroethane (CAS #107-06-2)
1,2-Dichloropropane (CAS #78-87-5)
2-Propanol (CAS #67-63-0)

Acetone (CAS #67-64-1)

Butane (CAS #106-97-8)

Benzene (CAS# 010-7186)

Carbon disulfide (CAS #75-15-0)
Carbon tetrachloride (CAS #56-23-5)
Carbonyl sulfide (CAS #463-58-1)
Chlorobenzene (CAS #108-90-7)
Chlorodifluoromethane (CAS #75-45-6)
Chloroethane (CAS #75-00-3)
Chloroform (CAS #67-66-3)
Chloromethane (CAS #74-87-3)
Dichlorobenzene (CAS #95-50-1)
Dichlorodifluoromethane (CAS #75-71-8)
Dichloromethane (CAS #75-09-2)
Dimethyl sulfide (CAS #75-18-3)
Ethane (CAS #74-84-0)

Ethanol (CAS #64-17-5)

Ethylbenzene (CAS #100-41-4)
Ethylene dibromide (CAS #106-93-4)
Fluorotrichloromethane (CAS #75-69-4)
Hexane (CAS #110-54-3)

Hydrogen sulfide (CAS #7783-06-4)
Mercury (total) (CAS #7439-97-6)
Methyl ethyl ketone (CAS #78-93-3)
Methyl isobutyl ketone (CAS #108-10-1)
Methyl mercaptan (CAS #74-93-1)
Pentane (CAS #109-66-0)
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Perchloroethylene (CAS #127-18-4)

Propane (CAS #74-98-6)

Toluene (CAS #108-88-3)

Trichloroethylene (CAS #79-01-6)

Xylenes (CAS #1330-20-7)

Hexamethylsiloxane (CAS # 107-46-0)
Hexamethylcyclosiloxane (CAS # 541-05-9)
Decamethylcyclopentasiloxane (CAS #541-02-6)

O 0 O O O O O O

Contaminants that were less than the de minimus concentrations based on the results of the
AERMOD dispersion modelling, including:
o 1,1,2,2-Tetrachloroethane (CAS#79-34-5)
Dichlorofluoromethane (CAS#75-43-4)
Ethyl mercaptan (CAS#75-08-1)
t-1,2-Dichloroethene (CAS#146-60-5)
Octamethyltrisiloxane  (CAS #107-51-7)
Decamethyltetrasiloxane (CAS #141-62-8)
Dodecamethylpentasiloxane (CAS # 141-63-9)

O O 0O 0O 0 O

3.2.2 Rationale for Assessment
3.2.2.1 Insignificant Contaminants

Aggregate facility-wide emissions of a contaminant may be compared to a calculated site-specific
emission threshold to evaluate whether the contaminant is significant. The Emission Threshold is
calculated using a conservative dispersion factor (ug/m®per g/s emission) and the relevant standard under
O. Reg. 419/05. For chemicals without standards or guidelines under O. Reg. 419/05, the MOE de
minimus POI concentrations (24-hour average basis) presented in Appendix B of the MOE guidance
document can be applied [MOE, Procedure for Preparing an ESDM Report, Version 3.0, March 2009].

Emission rates were calculated for all significant sources. The total site wide emission rates for each
compound were used to assess the negligibility for each contaminant, using the methodology described
above. The dispersion factor used to calculate the emission threshold is based on the separation distance
between the sources and the nearest POI. At the Lindsay/Ops Landfill, the sources are located in various
areas of the facility; therefore the rural dispersion factor of 10,000 ug/m3 per g/s emission rate was used
based on the minimum separation distance of 20 metres between any source and the nearest POI
location. All contaminants deemed to be negligible based on this approach were not carried forward to the
modelling analysis. If the results of the AERMOD dispersion modelling predicted concentrations that were
less than the de minimus POI concentrations (for contaminants without standards of guidelines), these
contaminants were also deemed to be negligible.

Further details regarding the negligibility assessment are provided in Appendix B.
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4. OPERATING CONDITIONS, EMISSIONS ESTIMATING AND DATA
QUALITY

Section 10 of O. Reg. 419/05 states that, for the purposes of an ESDM report, an acceptable operating
scenario to consider is one that would result, for a given contaminant, in the highest concentration of that
contaminant at POI’s that the facility is capable of causing. To satisfy this requirement, a maximum LFG
generation scenario was developed in consultation with Comcor employees. This scenario examined the
maximum LFG generation rate and gas collection rates that the Facility could be expected to achieve.
This consists of the simultaneous operation of all on-site sources at maximum capacity; including the
enclosed LFG flare, and the landfill gas-fired generator. The assessment also concurrently considered the
maximum level of fugitive emissions released from the landfill mound.

4.1 DESCRIPTION OF OPERATING CONDITIONS

In the dispersion model, the fugitive LFG emissions are assumed to be released continuously over 24
hours a day and 365 days of the year, in concurrence with the emission from the enclosed flare and the
generator, which were assumed to be operating at maximum capacity and continuously for 24 hours a
day, 365 days a year.

For the assessment of dioxins and furans (D&F), nitrogen oxides (NO,), carbon monoxide (CO) and
particulate matter (PM) emissions, the scenario considered the simultaneous operation of all significant
combustion equipment at 100% capacity. Since the emission rates for these contaminants are based on
total amount of fuel consumed, the assessment for these compounds considered the equipment
operating at the maximum fuel inlet flow rate.

For the assessment of LFG constituents, SO, and HCI, the scenario was based on the total amount of
landfill gas generated by the landfill in the future operation year of 2033. Since the emission rates for
these contaminants are based on the total amount of each contaminant generated by the landfill, the
assessment for these compounds considered the combustion equipment operating at the maximum
capacity, as limited by the LFG generation rate. The year 2033 is the first year after closure of the
Lindsay/Ops Landfill, which represents the worst-case year in terms of landfill gas generation rates (i.e.,
the LFG generation rate is highest during the first year of post-closure). The flare and generator, or landfill
gas point sources were considered to emit contaminants continuously and concurrently with the fugitive
emissions from the landfill mound area source.

For the siloxane purge process, 100% of the siloxanes collected on the filters were conservatively
released through the flare. Therefore, a destruction efficiency of 0% of the siloxane compounds for the
flare.

Each piece of equipment with it maximum capacity and operating conditions summarized in the following
sections. Further detail regarding the operation of enclosed flares and generator can be found in following
section.

Reputation Resources Results Canada | USA | UK | UAE | India | China www.rwdiair.com



Comcor Environmental Limited — Lindsay/Ops Landfill Gas Utilization Plant
Emission Summary and Dispersion Modelling Report

RWDI#1101604

July 26, 2011

Page 7

4 1.1 Landfill Gas Emissions

Landfill gas emissions are a result of the biodegradation of solid wastes, and are related to the amount of
solid wastes landfilled in the mound. The LFG collection system is expected to achieve a collection
efficiency of 70% of the LFG generated in the mound. The other 30% of the LFG is released as fugitive
emissions through the surface of the landfill mound. Comcor Environmental Ltd. Suggests that the
amount of landfill gas that can be collected is less than the amount produced due to the inefficiencies in
the landfill gas collection system and site characteristics. Comcor has suggested that a collection
efficiency on the order of 70% may be attainable at the Lindsay/Ops Landfill site.

The 70% collection efficiency is not calculated based on the generator and flare maximum inlet fuel flow
rates used for conservative purposes, but rather a more realistic inlet fuel flow rate.

4 1.2 Landfill Gas-Fired Generator

The operating conditions of the landfill gas-fired generator with a maximum fuel flow rate of 0.05 m%s (or
115 cfm) of LFG. The gas contains a maximum concentration of 50% methane by volume. Please refer
to Appendix D for additional details.

4.1.3 Enclosed Landfill Gas Flare

The operating conditions of the enclosed flare include an operating temperature of 871°C (based on an
Enclosed Flare with similar flow rate) and a fuel inlet flow rate of 0.12 m®%s (or 250 cfm) of LFG. For
conservative purposes the maximum capacity of the landfill gas flare was used. The gas contains a
maximum concentration of 50% methane by volume. It should be noted that this is a very conservative
estimate, based on the operating capacity of the enclosed flare and that if the engine is operating at full
load, the enclosed flare will likely combust only on the order of 0.09 cubic metres per second (or 185
cubic feet per minute) of landfill gas since only 70% of the landfill gas produced will likely be collected.
Please refer to Appendix D for additional details.
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4.2 EXPLANATION OF METHOD USED TO CALCULATE THE EMISSION RATE

Emission rates were determined using the following methodologies.

4.2.1 Landfill Gas Emissions

The maximum LFG generation rate from the biodegradation of solid wastes was determined using the
United States Environmental Protection Agency’s (U.S. EPA) Landfill Gas Emissions Model (LANDGEM).
The model is currently recommended by the MOE to assess gas generation from municipal solid waste
(MSW) and non-hazardous industrial, commercial and institutional waste.

Site-specific characteristics such as the capacity of the landfill site and the waste acceptance history are
required inputs into LANDGEM. The MOE suggested values for k, with a value of 0.04/yr, and L,, with a
value of 125 m%tonne of waste, were used. These default values have been adopted by the MOE for
most landfill assessments in Southern Ontario.

LANDGEM uses the landfill gas generation rate and concentration for each of the compounds of interest
within the landfill gas stream to predict the annual emission rates for each compound. Default LANDGEM
concentrations were used for the concentration of each compound of interest. LANDGEM inputs and
outputs are provided in Appendix C.

Combustion of the LFG works to destroy the constituents present in the LFG. Based on AP-42
Document, Chapter 2.4 Municipal Solid Waste Landfills, the destruction efficiency of the enclosed flare
was estimated at 98% and the destruction efficiency of the generator was estimated at 97% for sulphur-
containing and NMOC compounds. Emission rates for the LFG constituents were calculated using the
LANDGEM program. LANDGEM default concentrations were used. Sample LANDGEM output files are
provided in Appendix C1. Based on the emission rates calculated, the source contribution or percent of
overall emissions for each source was determined (see Source Summary Table 5.1).

Seventy percent of the LFG emissions generated are collected by the LFG collection system. The other
30% of LFG emissions is released fugitively through the LFG mound. To obtain a conservative estimate
of the residual LFG constituents emitted through the flare and generator, the emissions were estimated
based on the equipment’s maximum capacity. The flare consumes a maximum of 0.118 m?%s (or 250 cfm)
of LFG, destroys 98% of the LFG constituents, and in result, emits 4% of the total emissions. The
generator consumes a maximum of 0.05 m?%s (or 115 cfm) of LFG, destroys 97% of the LFG constituents,
and in result, emits 2% of the total emissions.

To model the landfill gas constituents, the source contribution of LFG emissions were input into the model
as follows: 4% emitted through the flare, 2% emitted through the generator and 94% emitted through the
landfill mound. The emission rates for the contaminants were scaled based on the model results.
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4.2.2 Landfill Gas-Fired Generator — Combustion Emissions

of nitrogen oxides (NO,), particulate matter (PM), carbon monoxide (CO) were calculated based on
emission factors provided in US EPA’s AP-42 Document, Chapter 2.4 Municipal Solid Waste Landfills,
1998. There are no published dioxins and furans emission factors in the Chapter 2.4 Municipal Solid
Waste Landfills, 1998 or the draft version that was released in 2008. Dioxins and furans emission rates
were, therefore calculated based on average dioxin & furan concentrations in the engine exhaust from
validated source testing results of larger landfill gas-fired generator engines, for a conservative estimate.
The supporting documents can be found in Appendix D.

4.2.3 Landfill Enclosed Flare — Combustion Emissions

Emissions of NO,, PM and CO were calculated based on emission factors provided in US EPA’s AP-42
Document, Chapter 2.4 Municipal Solid Waste Landfills, 1998. As there are no emission factors for
dioxins and furans in the 1998 version, emissions of dioxins and furans were calculated based on
emission factors provided in US EPA’s AP-42 Document, Chapter 2.4 Municipal Solid Waste Landfills,
Draft 2008. Further details are provided in Appendix D.

The siloxane compounds emissions, potentially released through the flare during the siloxane filter purge
were estimated based on gas measurements from raw landfill gas samples leading to the siloxane filters,
in a similar landfill facility.

4.3 SAMPLE CALCULATION FOR EACH METHOD

4.3.1 Landfill Gas-Fired Generator — Combustion Emissions

Calculation of NO, emission from the LFG-fired generator:

EmissionRate . = GeneratorGasFlowRate* LandfillGasMethane% * EmissionFactor

dscm % 50% methane * 4,000kg " 1,000¢g

s 10°dsem kg
EmissionRate,, =1.09E -01g/s

EmissionRate,,, =0.05

Further information regarding the combustion emission calculations is provided in Appendix D.

4.3.2 Enclosed Landfill Gas Flare — Combustion Emissions

Calculation of NO, emission from the existing LFG flare:
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EmissionRate,,, = FlareGasFlowRate* LandfillGasMethane% * EmissionFactor

dscm % 50% methane * 650kg , 1,000g

s 10°dscm kg
EmissionRate,, =3.83E—-02g/s

EmissionRate,, =0.118

Gas measurements were from raw landfill gas samples leading to the siloxane filters, in a similar landfill
facility.

Calculations of Hexamethylsiloxane Emisions:

EmissionRate = MaxSourceConcentration* flaregasflowrate
EmissionRate =8.6E™*g /m>*0.118m’ / s
EmissionRate =1.01E*g / s

Further Information regarding the Flare emission calculations is provided in Appendix D.

4.3.3 Landfill Gas Emissions

For the purpose of providing sample calculations, the acrylonitrile is used as an example. The total
controlled emission flux rate of the landfill mound was calculated as follows:

EmissionFluxRate = LandgemEmissionRate | AreaOfLand(fill * (1 — GasCollectionEfficiency)

= 0.088 M8 ) pppq + 10000008, Lyr
yr 1Mg 31,536,000s

=8.45E*g/s/221,148m>
=883Eg/m’ /s

acrylonitrile

EmissionFluxRate *(1-0.70)

acrylonitrile

EmissionFluxRate

acrylonitrile

EmissionFluxRate

acrylonitrile

The acrylonitrile emission rate from the enclosed flare is calculated as follows:

FlareEmissions ,,, ... = LandgemEmissionRate * GasCollectionEfficiencyforFlare * (1 — DestructionEfficiency
M 1,000,000 1

FlareEmissions, . =0.088—2*0.58 * (1 - 0.977) * Ew_ W
yr IMg 31,536,000s

FlareEmissions ., onie =3-TTE Pgls
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The acrylonitrile emission rate from the generator is calculated in a similar fashion:

Genemissions .., = LandgemEmissionRate * GasCollectionEfficiencyforGen * (1 — DestructionEfficiency)
M 1,000,000 1

GenEmissions ., =0.088—5-%0.27 % (1-0.972) * Eu_ W
yr IMg 31,536,000s

GenEmissions ., oniie = 2-16E Pgls

The site wide total emission rate for acrylonitrile is:
TotalEmissions = LandfillMoundEmissions + FlareEmissions + LandfillMoundEmissions
=191E*g/s+3.77E g /s+2.76E g /s

=2.56E*g/s

acrylonitrile

TotalEmissions

acrylonitrile

TotalEmissions

acrylonitrile

Further information regarding the LFG emission calculations is provided in Appendix C.

4.4 ASSESSMENT OF DATA QUALITY FOR EACH EMISSION RATE

The assessment of data quality for each emission rate is provided in the Source Summary Table, and is
based on the AP-42 data quality ratings. In AP-42 Chapter 2.4 “Municipal Solid Waste Landfills”, there are
Emission Factor Ratings for the default concentrations used in LANDGEM to determine emission rates
and Control Efficiency Ratings. The Control Efficiency Ratings apply to the flare and generator, to account
for the equipment’s ability to remove the LFG constituents from the gas stream. For each of the significant
LFG contaminants, the final Data Quality Rating is chosen to be the lowest of the Emissions Factor
Rating and the Control Efficiency Rating.

Data Quality Ratings for the combustion by-products, with the exception of SO, and HCI, from the flare
and generator were also taken from the AP-42 Chapter 2.4. SO, and HCI emission rates were estimated
using mass balance calculations, outlined in the AP-42 Chapter 2.4, and the emission rates were given
Data Quality Ratings of Average.

The dioxins and furans emission rates for the flare were calculated based on AP-42 Chapter 2.4. The
dioxins and furans emission rates for the generator were calculated based on average dioxin & furan
concentrations in the engine exhaust from source testing results of larger landfill gas-fired generators. . .
Similarly, the siloxane emission rates were calculated based on source testing at a similar facility. In
accordance with Section 8.3.4 of the MOE Procedure for Preparing an ESDM, emission rate estimates
using un-validated source testing are considered to be Marginal Data Quality.
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5. SOURCE SUMMARY TABLE AND PROPERTY PLAN

5.1 SOURCE SUMMARY TABLE

Table 5.1 in the Tables Section provides the Source Summary Table for the facility.

5.2 SITE PLAN (SCALEABLE)

Figure 5.2 in the Figures Section provides the site plan for the facility.

6. DISPERSION MODELLING

6.1 DISPERSION MODELLING INPUT SUMMARY TABLE

Table 6.1 in the Tables Section provides the Dispersion Modelling Input Summary Table for the facility.
Additional information on specific elements of the modelling analysis is provided in the following sections.

The U.S. EPA’s AERMOD dispersion model was used to predict maximum concentrations resulting from
the Lindsay/Ops Landfill facility emissions. AERMOD is a steady-state Gaussian model that is capable of
handling multiple emission sources. Within the model, receptor grids as well as discrete receptor locations
of interest can be considered.

Eight separate model runs were conducted as part of the Lindsay/Ops Landfill facility assessment. The
first seven model runs were used to predict maximum concentrations for each of the seven combustion
by-products (NOx, CO, PM, SO,, HCI and dioxins/furans) and siloxane compounds. The eighth model run
was used to predict the maximum concentration of the LFG emitted from the sources, using a site-wide
unit emission rate and the source contributions. The concentration for each of the LFG constituents were
scaled off the model runs results using LFG constituents’ emission rate. All model runs considered
emissions from all the sources: the enclosed flare, the landfill gas-fired generator and landfill mound.

6.1.1 Meteorological Conditions

A meteorological data set consisting of five years (1996-2000) of hourly readings for surface air
conditions was used in the AERMOD model. The MOE regional meteorological data set recommended
for this site is for the Eastern Region. This data set is based on surface data from the Ottawa International
Airport and upper air data from Maniwaki, Quebec. The “Crops” land-use was selected to reflect the area
surrounding the facility.
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6.1.2 Area of Modelling Coverage

The area of modelling coverage was designed to meet the requirements outlined in O. Reg. 419/05, s 14.
A multi-tiered receptor grid was developed with reference to Section 7.2 of the Air Dispersion Modelling
Guideline for Ontario, Version 2.0, March 2009; therefore, interval spacing was dependent on the
receptor distance from on-site sources.

The property line of the Lindsay/Ops Landfill facility was defined in the AERMOD dispersion model. In
addition to the gridded receptors, discrete receptors were placed along the property line at 10-metre
intervals. Those receptors in the aforementioned grid that fell within the Lindsay/Ops Landfill property line
were eliminated from consideration in the modelling.

6.1.3  Stack Height for Certain New Sources of Contaminant

The enclosed flare stack is not located on a building; however, the landfill gas-fired generator is located
within a standard 40’ ISO steel container and the generator stack exhausts above the container. Based
on the container geometry, the good engineering practices stack height is 7.5 m (i.e., 2.5 x 3m building
height). The actual stack height for the generator stacks is less than 7.5 m; therefore, actual heights are
used in the modelling assessment.

6.1.4 Terrain Data

Terrain information for the area surrounding the Lindsay/Ops Landfill was obtained from the MOE Ontario
Digital Elevation Model Data web site. The terrain data is based on the North American Datum 1983
(NAD83) horizontal reference datum. This data was run through the AERMAP terrain pre-processor to
estimate base elevations for receptors and to help the model account for changes in elevation of the
surrounding terrain.

6.1.5 Averaging Periods Used

Emissions were modelled for 24-hour, 1-hour, and 30-minute averaging times, to correspond with the POI
Limits for the various contaminants. This approach is consistent with the MOE’s Schedule 3 standards.
Those contaminants that do not have POI Limits were modelled using a 24-hour averaging period.

6.2 LAND USE DESIGNATION PLAN

Figure 6.2 in the Figures Section provides the zoning documentation. The Lindsay/Ops Landfill site is
zoned for rural land use and is surrounded by prime agricultural, environmental protection, industrial and
tourist commercial land uses.
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6.3 DISPERSION MODELLING INPUT AND OUTPUT FILES

Copies of the input and output files are provided in Appendix A.

7. EMISSION SUMMARY TABLE AND CONCLUSIONS

7.1 EMISSION SUMMARY TABLE

Table 7.1 in the Tables Section provides the Emission Summary Table for the facility.

7.2 CONTAMINANTS WITHOUT STANDARDS OR GUIDELINES UNDER O. REG.
419/05

Thirty (30) of the contaminants identified in the emission inventory do not have established Standards or
guidelines under O. Reg. 419/05. Of the 30 contaminants without established standards, 28 of the
contaminants were deemed insignificant.

The two significant contaminants without standards were: Bromodichloromethane (CAS #72-27-4) and
Octamethylcyclotetrasiloxane (CAS# 556-67-2). Octamethylcyclotetrasiloxane was compared to its
respective JSL value.

7.3 CONCLUSIONS

Concentrations at points of impingement were predicted using the U.S. EPA’s AERMOD dispersion
model. Modelling input and output files have been provided in Appendix A. Since the use of the AERMOD
model required the facility to speed up to Schedule 3, the maximum predicted concentrations were
compared to Schedule 3 POI limits, where available. Predicted concentrations for all of the contaminants
of significance were found to be less than their respective Standards or guidelines under O. Reg. 419/05
at all receptors in the area. The contaminant with the greatest percentage of the O. Reg. 419/05 Standard
was predicted to be acrylonitrile with a value of 10%. Therefore, Lindsay/Ops Landfill is expected to be in
compliance with the requirements of O. Reg. 419/05.
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Lubricating system
Gear-type lube oil pump to supply all moving parts with filtered lube oil, pressure control valve, pressure relief
valve and full-flow filter cartridges. Cooling of the lube oil is arranged by a heat exchanger.

Engine cooling system
Jacket water pump complete with distribution pipework and manifolds.

Exhaust system
Turbocharger and exhaust manifold

Exhaust gas temperature measuring
Thermocouple for each cylinder

Electric actuator
For electronic speed and output control

Electronic speed monitoring for speed and output control
By magnetic inductive pick up over ring gear on flywheel

Starter motor
Engine mounted electric starter motor

1.01.02 Engine accessories

Insulation of exhaust manifold:
Insulation of exhaust manifold is easily installed and removed

Sensors at the engine:

¢ Jacket water temperature sensor

e Jacket water pressure sensor

¢ Lube oil temperature sensor

¢ Lube oil pressure sensor

¢ Mixture temperature sensor

e Charge pressure sensor

e Minimum and maximum lube oil level switch
e Exhaust gas thermocouple for each cylinder
e Knock sensors

e Carburetor position control

Actuator at the engine:

e Actuator - throttle valve

e Bypass-valve for turbocharger
e Carburetor drive
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1.01.02 Engine accessories — Commissioning spare parts

Commissioning spare parts:

First equipment with necessary spare parts for operation after commissioning.
e Qil filter cartridge (1 piece)

e Spark plug sealing rings (8 pieces)

e Spark plug (1 piece)

e Spark plug carrier (1 piece)

e Ignition coil (1 piece)

e Thermoelement (Cylinder exhaust gas temperature — 1 piece)

e Sealing ring (1 piece)

1.01.03 Standard tools (1/plant)

e Tools for spark plugs (special socket, extension, torque wrench)
e Tools for removal of oil filter cartridges

e Feeler gauge 0.35 mm

e 1 wrench 17 x 19

e Screwdriver 10

e Grease gun

e Measuring device for valve wear

¢ Oscilloscope

e Adapter for measurements (BNC-BNC, MIL-ZZP)
e Ultra-Therm 50 spray

¢ Pointed pliers (cornered)

¢ Box for tools

e Stroboscope

1.02 Self-excited self-regulated three phase generator

The generator consists of the main generator (built as rotating field machine), the exciter machine (built as
rotating armature machine) and the voltage regulator with cos. phi-regulator, which is powered by a

permanent magnet pilot exciter.

Main components
e Main stator with frame
e Main stator with 2/3 pitch winding to eliminate neutral currents of 3rd order

e Terminal box includes main terminals plus auxiliary terminals for thermistor connection and control of

regulator
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¢ Main rotor with sufficiently sized shaft dynamically balanced as per VDI 2060, Grade Q1
¢ Drive end bracket with bearing

¢ Non-drive end bracket with bearing

e Exciter unit with permanent pilot exciter

e Power factor controller

¢ Voltage regulator

Electrical data and features

¢ Voltage adjustment: +/- 5% rated voltage (+/- 10% short-time for synchronizing)

e Static voltage accuracy: +/- 1% at no load to full load and power factor 0.8-1

e speed variation +/- 3%, cold and hot machine

e Maximum deviation of wave form according to VDE is 5% phase to phase at open circuit

e Generator suitable for parallel operating with mains and other generators

e Sustained short circuit current at 3-pole terminal short circuit: minimum 3 times rated current for 5 seconds.
e Overload capacity according. to IEC 34 - I/VDE 0530

e According to VDE 0530 the overspeed test ensues with 1.2 times of rated speed for 2 minutes.

Additional components:

¢ Electronic voltage regulator

e Electronic power factor regulator

¢ 3 thermistors for winding temperature monitoring

1.03 Module accessories

Base frame
Welded of structural steel to accommodate engine, generator and heat exchangers.

Flexible coupling
With torque limiter to couple engine with generator. The coupling isolates the major subharmonics of engine
firing impulses from the generator.

Bell housing
To connect engine with generator housing. With two ventilation and control windows.

Anti-vibration mounts
Arranged between engine/generator assembly and base frame. Insulating pads (SYLOMER) for placement
between base frame and foundation, delivered loose.

Exhaust gas connection
Connection of exhaust gas turbocharger; including flexible connection to compensate for expansions and

vibrations.

Combustion air filter
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Dry type air filter with replaceable filter cartridges, including flexible connection to carburetor and service
indicator.

Interface panel

Totally enclosed sheet steel cubicle with front door, wired to terminals, ready to operate. Cable entry at
bottom.

Painting: RAL 7035

Protection: IP 54 external IP 10 internal (protection against direct contact with alive parts)

Design according to IEC 439-1 (EN 60 439-1/1990) and DIN VDE 0660 part 500, respectively.
Ambient temperature 41 - 104 °F (5 - 40 °C), Relative humidity 70 %

Dimensions:

¢ Height: 39 in (1000 mm)
e Width: 32in (800 mm)
e Depth: 12 in (300 mm)

Power supply from the starter battery charger.

Power distribution to the engine mounted auxiliaries (power input from the supplier of the auxiliaries power

supply):
3 x600/347 V, 60 Hz, 16 A

Essential components installed in interface panel:

e Terminal strip

e Decentralized input and output cards, connected by an RS 485 interface to the central engine control of the
module control panel.

e Speed monitoring with switch point for overspeed (monitored by overspeed relays and the central engine
control)

¢ Relays, contacts, fuses, engine contact switch to control valves and auxiliaries

e Measuring transducer for excitation voltage

1.03.01 Engine jacket water system

Engine cooling jacket system

Closed cooling circuit, consisting of:

e Expansion tank

e Filling device (check and pressure reducing valves, pressure gauge)
o Safety valve(s)

e Thermostatic valve

e Required pipework on module

¢ Vents and drains
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¢ Jacket water pump, including check valve
e Jacket water preheat device

1.03.02 Automatic lube oil replenishing system incl. extension tank

Automatic lube oil replenishing system:

Includes float valve in lube oil feed line, including inspection glass. Electric monitoring system will be provided
for engine shut-down at lube oil levels "MINIMUM" and "MAXIMUM?". Solenoid valve in oil feed line is only
activated during engine operation. Manual override of the solenoid valve, for filling procedure during oil
changes is included.

Oil drain
By set mounted cock

Oil sump extension tank
To increase the time between oil changes

Aftercooling oil pump:

Mounted on the module base frame; it is used for the aftercooling of the turbocharger; period of operation of
the pump is 15 minutes from engine stop.

Consisting of:

e Oil pump 250 W, 600/347 V

e Oil filter

e Necessary pipework

1.05 Gas train

Consisting of:

e Manual ball valve

e Gas filter, filter fineness <3 um

e Gas admission pressure regulator

e Pressure gauge with push button valve
¢ Solenoid valves

¢ Leakage detector

e Gas pressure switch (min.)

e Gas pressure regulator

The gas train complies with DIN - DVGW regulations.

1.07 Painting
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e Quality: Oil resistant prime layer
Synthetic resin varnish finishing coat

e Color: Engine: RAL 6018 (green)
Base frame: RAL 6018 (green)
Generator: RAL 6018 (green)
Module interface
panel: RAL 7035 (light gray)
Control panel: RAL 7035 (light gray)

1.11 Engine generator control panel — DIA.NE XT

Dimensions:

¢ Height: 87 in (2200 mm) [including 8 in (200 mm) pedestal]
o Width: 32 in (800 mm)

e Depth: 24 in (600 mm)

External supply of control power from starter and control batteries.
Battery is rated at 24 V DC (tolerance: min. 22 V, max. 30 V, including waviness U, max. 3.6 V)

Supply of power for auxiliaries from auxiliary power panel:
3 x 600/347 V, 60 Hz, 35 A

Consisting of:
DIA.NE XT (Dialog Network new generation) motor management system

System elements visualisation with central engine and module control

1) Visualisation:

Industrial control with 7“ VGA TFT colour graphics display and 8 function keys.

10-key numeric keyboard for parameter input.

Keys for START, STOP, display selection keys and special functions.

Interfaces:

e Ethernet (twisted pair) for connection to DIA.NE WIN server

e CAN-Bus: bus connection to the intelligent sensors and actuators

e Power Link: bus connection to the control in- and outputs

e OPTION: Interfacing with the customer’s plant management according to GE JENBACHER list of options
(3964R, Jenbacher-RK 128, MODBUS-RTU, PROFIBUS-DP)

Protection class: IP 65 (front)

Dimensions: W x H x D = approx. 8,4 x 10 x 3,75 in (212 x 255 x 3,75 mm)

A clear and functional graphic compilation of measured values is displayed on the screen. User prompts are
by means of direct-acting display selection keys and function keys.
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Main displays:

e Generator interconnection, with electrically measured variables and display of excitation voltage
(generator winding temperature and generator bearing temperature displays)

¢ Oil and engine cooling water circuits, with displays of oil pressure and temperature, and cooling water
pressure and temperature.

e Exhaust gas temperatures in a column graph which also displays the average temperature.

e Main engine controller

e Module auxiliary controller

o Auxiliary systems (status display)

e Operational data, i.e. operating hours, service hours, number of starts, active power demand (kwh),
reactive power demand (kVArh), and measured values for operational logbook.

e System display, i.e. time, password, brightness, contrast, diagnostics.

Recipe handling:
Setting, display and storage of all module parameters

Alarm management:
Efficient diagnostic instrumentation listing all active fault messages both tabular and chronologically, with the
recorded time.

2) Central engine and module control:
A real-time, modular industrial control system which handles all jobs for module and engine-side sequencing
control (start preparation, start, stop, after-cooling, control of auxiliaries), as well as all control functions.

Control functions:

e Speed control in no-load and isolated operation

e Power output control in parallel operation system; job-specific with respect to internal and external set
point values.

o LEANOX control system for control of boost pressure; dependent upon the generator terminal power and
the mixture temperature via the engine-driven air-gas mixer

e Knocking control: adjustment of the ignition point, power output and (insofar as is locally possible) the
mixture temperature in the event of detection of knocking.

¢ Load sharing between several modules in isolated operation

¢ Linear reduction of power output in the event of excessive mixture temperature and ignition failures

e Interface relays as per the interface list
e Multi-transducer, to record the following electrically measured variables of the generator:
e Phase current (with slave pointer)
¢ Neutral conductor current
¢ Voltages Ph/Ph and Ph/N
e Active power (with slave pointer)
e Reactive power
e Apparent power
e Power factor
e Frequency
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An additional 0 - 20 mA output is produced for active power, as well as a pulse output for active power
demand.
The following alternator supervisions are integrated with the multi-transducer (max. 8 functions
simultaneous):
e Overload/short-circuit [51], [50]
e Under voltage [27]
e Qver voltage [59]
o Asymmetric voltage [64], [59N]
e Unbalance current [46]
e Failure Exitation [40]
e Overfrequency [81>]
e Underfrequency [81<]
¢ Lockable operation mode selector switch positions:
e "OFF"
No operation is possible, running set will shut down;
e "MANUAL"
Manual operation using start stop buttons; set is not available for fully automatic operation.
e "AUTOMATIC"
Fully automatic operation, according to remote demand signal:
o Automatic start
Fully automatic operation at full load
e Stop with cooling down run for 1 minute
Continuous operation of auxiliaries for 5 minutes after engine shutdown
e Demand switch with the positions:
e External demand OFF
¢ External demand
¢ Override external demand
e Supply disconnecting device for auxiliaries with lockable circuit breaker

Shut-down functions with display:
e Low lube oil pressure

e Low lube oil level

¢ High lube oil level

¢ High lube oil temperature

e Low jacket water pressure

¢ High jacket water pressure

¢ High jacket water temperature
e Overspeed

e Emergency stop/safety loop

¢ Gas train failure

o Start failure

e Stop failure

e Engine start blocked

e Engine operation blocked

e Misfiring

e High mixture temperature
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e Measuring signal failure

¢ Overload/output signal failure

e Generator overload/short circuit
e Generator over/undervoltage

e Generator over/underfrequency
e Generator asymmetric voltage
e Generator unbalanced load

e Generator reverse power

¢ High generator winding temperature
¢ Synchronising failure

e Knocking failure

Warning functions with display:
e Low jacket water temperature
e CPU battery failure

Operational functions with display:
¢ Ready to start

¢ Operation (engine running)

e Generator circuit breaker "ON"

Interfaces — engine generator control panel
Remote signals

1INO = 1 normally open
INC =1 normally closed
1 COC =1 change over contact

e Ready for automatic start (to Master control) INO
e Operation (engine runs) INO
¢ Collective signal "shut down" INC
¢ Collective signal "warning" INC

External (by others) provided command/status signals:
e Engine starting demand (from Master control) INO

1.11.03 Remote Data-Transfer with DIA.NE XT - HERMES

General
HERMES is the remote data transfer solution for DIA.NE XT. HERMES is available via three connection
methods and two applications.

Connections methods
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1.) Modem
Site - Customer connection via a Modem (analogue, ISDN, GSM).

Scope of supply

e DIA.NE WIN — Server (Industrial PC without display, keyboard or mouse, built into the control panel,
including operating system)

e Modem (analogue, ISDN, GSM)

Customer Requirements

e Modem (analogue, ISDN, GSM) in the customers PC

e Public telephone connection with connection port for the DIA.NE WIN — Server (in the control panel)
including over-voltage protection corresponding to the local telecommunication regulations.

¢ Public telephone connection with connection port for the customer’s PC corresponding to the local
telecommunication regulations.

2.) LAN
Site - Customer connection via a local network.

Scope of supply

e DIA.NE WIN — Server (Industrial PC without display, keyboard or mouse, built into the control panel,
including operating system)

e Ethernet — Network card (10/100 BASE T)

Customer Requirements
e Ethernet — Network card (10/100 BASE T)
e Ethernet — Cabling between the DIA.NE WIN — Server the customers PC.

3.) Internet (OPTION)
Site — Customer connection via secure Internet access
See comments under Technical instruction T1 2300 - 0006

Scope of Supply

e DIA.NE WIN — Server (Industrial PC without display, keyboard or mouse, built into the control panel,
including operating system)

e Ethernet—Network card (10/100 BASE T)

¢ Firewall-Appliance with connection feasibility to a customer network with a maximum of 10 Hosts
(Installation and service by GE Jenbacher; during warranty period included, afterwards as a service
package with costs) (built into the control panel)

e Feature — service package (access monitoring, clock synchronization for server)

Customer Requirements

e Broad band Internet access with at least two official IP addresses.
Connection feasibility for the Firewall-Appliance to the Internet-Router via Ethernet
(RJ45 Connector, Network Address Translation (NAT) is not permitted)
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Applications

1.) DIA.NE WIN (OPTION)

DIA.NE WIN is the Windows based ,man-machine interface" for GE Jenbacher gas engines. The system
offers extensive facilities for commissioning, monitoring, servicing and analysis of the site. The option DIA.NE
WIN extends the visualization of DIA.NE XT with respect to user friendliness, historical analysis and remote
use. Several service stations can be independently operated in parallel. The system consists of a central PC
(DIA.NE WIN — Server) which is built in to the control panel and one or more service stations (DIA.NE WIN —
Clients). The system runs on a Microsoft Internet Explorer platform.

Function

Service and monitoring, trend analysis, alarm management, parameter management, long-term data
analysis, multi-user system, remote control, OPC (OLE for process control), print and export functions,
operating data protocols, available in several languages.

Scope of supply
o Software package DIA.NE WIN on the DIA.NE WIN — Server
¢ DIA.NE WIN — Client License (Right to access of the user to the server on site)

Customer requirements

e Standard PC with keyboard, mouse and monitor (min. resolution 1024*768)
e 120 V supply for the customers’ PC

e Operating system Windows 98, Windows NT, Windows 2000 or Windows XP
¢ Microsoft Internet Explorer (min. Version 6.0) including Java support

2.) DIA.NE RMC (OPTION)

DIA.NE RMC (Remote Message Control) is the automatic alarm system for DIA.NE XT. DIA.NE RMC can
fully automatically transmit essential operational information from the DIA.NE XT Alarm Management to a
remote station. The messages can be forwarded to an e-mail address, fax machine or mobile phone (SMS).
Furthermore the stored messages can be visualized at the remote station. The system consists of a central
PC (DIA.NE WIN — Server) which is built into the control panel and one or more customer remote stations.

Function

Automatically transfer of messages to the customer via email, fax or SMS. Display and printing of the
messages (also distributed via LAN). Automatically and manually transfer of messages, trend data and
operating data protocols.

Scope of supply

o Software package DIA.NE message on the DIA.NE WIN — Server

e Software package DIA.NE control and DIA.NE report on the remote station

Only for connection method “Internet”:

¢ Firewall-Appliance for customer computer with connection feasibility to a customer network with a
maximum of 10 Hosts (Installation and service by GE Jenbacher; during warranty period included,
afterwards as a service package with costs)
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Customer requirements
e Standard PC with keyboard, mouse and monitor (min. resolution 1024*768)
e 120 V supply for the customers’ computer.
e Operating system Windows 2000 (Professional and Server), Windows XP Professional or
Windows Server 2003.
e Internet connection (provider account) for the case that messages from the RMC should be forwarded to an
email receiver (incl. SMS for mobiles and pagers). (Mobiles and pagers to be provided by the customer).
e Customer fax software for message forwarding via fax
Only for connection method “Internet”:
¢ Broad band Internet access with at least two official IP addresses.
Connection feasibility for the Firewall-Appliance to the Internet—Router via Ethernet
(RJ45 Connector, Network Address Translation (NAT) is not permitted)

1.20.01 Starting system

Starter battery:
2 piece Pb battery with 12 cells, 24 V, 148 Ah (according to DIN 72311), complete with cover plate, terminals
and acid tester.

Battery voltage monitoring:
Monitoring by an under voltage relay.

Battery charging equipment:

Capable for charging the starter battery with 1/U characteristic and for the supply of all connected D.C.
consumers.

Charging device is mounted inside of the module interface panel or module control panel.

e General data:

o Power supply to be confirmed

e max. power consumption 1060 W

e Nominal D.C. voltage 24 V(+/-1%)

¢ Voltage setting range 24V to 28,8V ( adjustable)

e Nominal current (max.) 40 A

e Dimensions ca. 10 x 5 x 5inch (240 x 125 x 125 mm)
¢ Degree of protection IP20 to IEC 529

e Operating temperature 32°F—-140°F (0 °C - 60 °C)
¢ Protection class 1

e Humidity class 3K3, no condensation.

o Natural air convection

¢ Standards EN60950,EN50178

UL/cUL (UL508/CSA 22.2)
Signalling:
Green Led: Output voltage > 20,5V
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Yellow Led: Overload, Output Voltage < 20,5V
Red Led: shutdown
1 ammeter 0 - 60 A (mounted inside the module interface- or module control panel)

Control accumulator:
e Pb battery 24 VDC/18 Ah

1.20.03 Electric jacket water preheating

Installed in the jacket water cooling circuit, consisting of:
¢ Heating elements
e Water circulating pump

The jacket water temperature of a stopped engine is maintained between 133 °F (56°C) and 140°F (60°C), to
allow for immediate loading after engine start.

2.00 Electrical equipment

Totally enclosed floor mounted sheet steel cubicle with front door wired to terminals. Ready to operate, with
cable entry at bottom. Naturally ventilated.

Protection: IP 40 external, NEMA 12
IP 10 internal (protection against direct contact with live parts)

Design according to IEC 439-1 ( EN 60439-1/1990 ), DIN VDE 0660 part 500, and
DIN 6280, part 7.
Ambient temperature 41 - 104 °F (5 - 40 °C), 70 % Relative humidity

Standard painting: Panel: RAL 7035
Pedestal: RAL 7020

2.01 Single synchronizing Automatic
With voltage balance

For automatic synchronizing of 1 module with the mains utility by PLC- technology, integrated with the
module control panel.

Consisting of:
e Lockable synchronizing mode selector switch, with positions "MANUAL - OFF - AUTOMATIC"
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¢ AUTOMATIC:
Automatic module synchronization, after synchronizing release from the control panel
¢ MANUAL:
Manual initiation of synchronizing by push button. Speed adjustment and closing of the circuit breaker is
automatically controlled via microprocessor
o OFF:
Synchronization is disabled

¢ Additional PLC hardware for the fully automatic synchronizing of each module, and monitoring of the
"CIRCUIT BREAKER CLOSED" signal.

Logic for monitoring of:
¢ Non-logic breaker positions
e Switch "ON” trouble
¢ Switch "OFF” trouble

e Automatic synchronizing device with three-point output for electronic speed governor adjustment with
double voltmeter, double frequency meter and synchronoscope

e Automatic voltage balance by electronic balance circuit (at Stamford generator)

e Luminous headed push button for synchronizing selection. To indicate the synchronizing selection with
synchronizing mode selector switch in the AUTOMATIC position. To select synchronization with
synchronizing mode selector switch in the MANUAL position

e Control switch for manual opening of the generator circuit breaker with the mode selector switch in the
MANUAL position

¢ Required relays for control and monitoring

¢ Voltage relay for monitoring of bussbar voltage (only for island operation)

Operational indications for:

e Generator circuit breaker CLOSED
¢ Synchronizing selection

e Mains power available

Fault indications for:
¢ Circuit breaker closing or opening fault

Remote signals
e Dry contacts

¢ 1 NO =1 normally open
e 1 NC =1 normally closed

e Generator circuit breaker CLOSED 1 NO

The following signals must be made available by the supplier of the generator switchgear:

Generator circuit breaker CLOSED 1 NO
Generator circuit breaker OPEN 1NC
Utility tie breaker CLOSED 1NO
Utility tie breaker OPEN 1NC

Generator circuit breaker READY TO CLOSE 1 NO
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¢ Mains voltage 3 x 120 V
e Bussbar voltage 3 x 120V
e Generator voltage 3 x 600 V

The following signals are wired potential free to terminals by GE Jenbacher for the supplier of the
generator switchgear:
e CLOSING/OPENING command for generator circuit breaker
(permanent contact) 1NO+1NC
e Trip signal connected to undervoltage trip of C.B. 1NO

Voltage converter at star-star connection with min. 50 VA and KI.1.

2.02 Grid monitoring device

Function:
For immediate disconnection of the generator from the grid in case of grid failures.

Consisting of:

¢ High/low voltage monitoring

¢ High/low frequency monitoring

¢ Protection monitoring against micro-interruptions of the grid

Scope of supply:
Digital grid protecting relay with storage of defect datas, indication of reference dimensions as well as

monitoring by itself.

The 3 x 100 V voltage signal must be made available by the customer to the GE JENBACHER terminal strip.

2.04 Generator switchgear

Dimensions:

e Height: 87 in (2200 mm) (including 8 in [200 mm] pedestal)

e Width: 24 in (600 mm)

e Depth: 24 in (600 mm) (32 in [BO0O mm] if telescopic circuit breakers are used)

Essential components installed in power cubicle:
o Power part
¢ 1 motorized 3-phase circuit breaker with integrated electronic overload and short circuit relays,
containing:
Adjustable overload protection
Adjustable short circuit protection with short time delay
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Breaking capacity: 40 kA
Peaking capacity: 84 kA

e Undervoltage trip coil 24 V DC

e 3 x 1 FS 5 current transformers, for measuring (.../5A)

¢ 1 x 4-wire copper bussbar system (L1, L2, L3, PEN), with connection facilities for incoming and outgoing
cables

o Control and auxiliary relays, terminal block for control cables, Plexiglas protection for live parts, spare
space for additional relays

¢ Panel ventilator

Remote signals (potential free contacts):

e Overload / short circuit generator circuit breaker 1NC
e Generator circuit breaker ON 1 NO
e Generator circuit breaker OFF 1NC

e Generator transformer current 3x 5 A, 1 FS 5, 15 VA
e Generator voltage (measuring voltage) / V, 10 A

¢ Voltage for auxiliaries / V, 20 A

e Generator voltage for synchronizing system /V, 10 A
¢ Voltage of bussbar for synchronizing system /V, 10 A

Terminals are provided at the synchronizing device for the incoming signal "GENERATOR-CIRCUIT
BREAKER ON"

2.12 Gas warning device

Function:

The gas warning device continuously monitors the radiated air in the engine room and warns against gases
which are injurious to persons’ health and against explosive gas concentrations.

The measuring head (catalytic sensor) is attached on the covering or nearby the ground, dependent upon the
gas source.

Scope of supply:
e Alarm unit voltage: 24V
frequency: 60 Hz
e 2 Gas sensors)
e Measuring line 3-phase cable, between sensor and alarm unit

2.13 Smoke warning device

Function:
The smoke warning device in combination with the smoke detector(s) which are mounted on the ceiling can
provide extensive early warning signals via the high-quality optoelectronic system.
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Design:
The device has an optical display for alarm and operation and also has a reset key. The smoke warning
device is installed in a plastic housing.

Scope of supply:
e Alarm unit voltage: 24V
frequency: 60 Hz
e 2 Smoke detectors
e Connection lines between smoke detector and alarm unit

3.01 Lube oil system

Consisting of:

¢ 300 | fresh oil tank

¢ 300 I lube oil tank

e Combined electric driven fresh oil and waste oil pump
e Level switches

¢ Shut-off devices

e Complete pipe work between oil tanks and module

Through simple switch over of the pumps following functions are given:
e Filling of the fresh oil tank from a cask

e Filling of the lube oil tank from a cask

e Filling of the oil pan from a cask

e Emptying of the oil pan into a cask

e Emptying of the waste oil tank into a cask

3.03.01 Exhaust gas silencer

Material:
Stainless steel

Consisting of:
e Exhaust gas silencer
e Flanges, seals, fixings

Insulation:

The insulation for reducing surface irradiations (heat and sound) of the exhaust gas silencer is not included in
our scope of supply and must be provided locally. The insulation (4 inch (100 mm) rock wool covered with
0,03 inch (0,75 mm) galvanized steel sheet) is required to keep the sound pressure level (65 dB(A) in 32 ft
(10 m)) of the container.
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3.05 Air intake and outlet system

Function:

e Supply of the required combustion air for the gas engines

e Supply and exhaust of the required cooling air to purge the radiated heat, especially the heat of the engine
and the generator

The air intake system (louver) consists of:
e Weather protection
e Birdscreen, to protect against rain and/or inclement weather
e Louver damper
e Motor operated
¢ Noise attenuating system
¢ Air intake fan, including E-motor, 600/347 V, 60 Hz, frequency controlled

The air outlet system consists of:

e Weather protection

e Birdscreen, to protect against rain and/or inclement weather
e Louver damper
e Motor operated

¢ Noise attenuating system

The air intake jalousie flap opens automatically upon engine start.
The air outlet jalousie flap only opens if the room temperature reaches the setpoint at which the air intake fan
must start.

3.10 Cooling system — Two-circuits-radiator

The heat produced by the engine (jacket water, lube oil, intercooler) is dumped through a radiator, installed
outside.

Consisting of:

e Radiator

e Pump

e Electrical control
e Expansion tank

The radiator is designed for an ambient temperature of 90°F (32°C). Special versions for higher ambient
temperatures are available upon request.
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3.20 Container

40' ISO STEEL CONTAINER, Module Installation

Dimensions:

e Length: 40 ft (12192 mm)

o Width: 8 ft (2438 mm)

¢ Height: 8 ft, 6 in (2591 mm)

Sound pressure level
65 dB (A) at 32 ft (10 m) (surface sound pressure level according to DIN 45635)
See comments under MC 3.03.01

Ambient temperature:
The container is designed for a ambient temperature from —4°F (-20°C) to 90°F (32°C).
Other temperatures are available upon request.

Base frame:
Self-supporting, i.e. the base frame is designed to withstand static loads from the installation of parts such as
the engine, control panels, exhaust gas silencer and radiator.

Construction:

Trapezoidal corrugated steel sheeting welded between the base frame and the top frame.
The sound absorbent surfaces are comprised of rock wool covered with perforated plating.
The container is of a weatherproof design and the roof is suitable for construction work.

A double door to bring in the engine is situated at the front of the container beside the air outlet.
There is a door into the control room at the front wall on the side of air inlet.
A door into the engine room is situated at the long side of the container.

The doors (engine room resp. control room) are designed with the same cylinder locks. The doors are design
as emergency doors which could be opened in direction of the escape route. They are identified as such and
can be opened from inside without other assistance (panic lock).

Dimension of door: appr. 1000 mm x 2200 mm (W x H)

Engine room:
The floor is designed as an oil pan.
Connections from/to the engine room consist of:
e Top: Cooling water in/outlet; welded flange
Exhaust gas outlet; shuted tightly
¢ Roof:
Suspensions for cable trough, gas train, gas pipes, ....
o Wall:
Gas inlet; welded flange
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Control room:

The control room is ventilated by a closeable air intake opening. The air is aspirated by the fans of the engine
room. For the cables a recess at the floor of the control room is planned. The control room is equiped with a
plastic covering.

Module and container installation are essentially performed as follows:

e Installation and setup of the module

e Installation of the control equipment in a separate control equipment room

e Installation of the gas train

e Installation of the lube oil equipment

e Installation of the air intake and outlet ventilation system

e Installation of the exhaust silencer on the roof

e Installation of the radiator on the roof

e Installation of lighting in the container

e Installation of the auxiliary electrical installations

e Completion of exhaust, fuel, oil and water piping, according to the defined scope of supply, including all
necessary fittings, flexible connections and reinforcements.

e Footboard above the tubes

¢ Rain drain

e Total signposting

Coating:
e Installation:

¢ Oil resistant base

¢ Synthetic resin as coating varnish
e Color:

RAL7035 (gray)

4.00 Delivery, installation and commissioning

4.01 Carriage
Ex works GE JENBACHER.

4.02 Unloading
Unloading, moving of equipment to point of installation, mounting and adjustment of delivered equipment on
intended foundations is not included in GE Jenbacher limit of delivery.

4.03 Assembly and installation
Assembly and installation of all GE Jenbacher -components is not included in GE Jenbacher limit of delivery.

4.04 Storage
The customer is responsible for secure and appropriate storage of all delivered equipment.

4.05 Start-up and commissioning
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Start-up and commissioning with the GE Jenbacher start-up and commissioning checklist must be ordered
separately, but is included as part of DDACE Power systems offering.

4.06 Trial run
After start-up and commissioning, the plant will be tested in an 8-hour trial run. The operating personnel will
be introduced simultaneously to basic operating procedures.

4.07 Emission measurement (exhaust gas analyser)
Emission measurement by GE Jenbacher personnel, to verify that the guaranteed toxic agent emissions have
been achieved (costs for measurement by an independent agency will be an extra charge).

5.01 Limits of delivery - Container

Electrical
e Module:
At terminals of generator circuit breaker

Warm water
At inlet and outlet flanges on container

Exhaust gas
At exhaust gas outlet flange on top of the container; special stack provided locally

Combustion air
The air filters are set mounted, no external ductwork is necessary

Fuel gas
At inlet flange of the container

Lube oil
At lube oil connections on container

Condensate
At the condensate drains on container.

Insulation
Insulation of heat exchangers, pipework and exhaust gas silencer is not included in our scope of supply and
must be provided locally.

First filling
The first filling of module, (lube oil, engine jacket water, anti freeze-, anti corrosive agent, battery acid) is
included in our scope of supply. Filling of external hydraulic systems or oil storage tanks are not included.
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The composition and quality of the used consumables are to be strictly monitored in accordance with the
"Technical Instructions" of GE JENBACHER.

Suitable bellows and flexible connections must be provided locally for all connections.
Cables from the module must be flexible.

5.02 Factory tests and inspections
The individual module components shall undergo the following tests and inspections:

5.02.01 Engine tests

Carried out according to DIN 3046 at GE Jenbacher test bench. The following tests are made at 100%, 75%
and 50% load, and the results are reported in a test certificate:

e Engine output

e Fuel consumption

¢ Jacket water temperatures

e Lube oil pressure

e Lube oil temperatures

e Boost pressure

e Exhaust gas temperatures, for each cylinder

5.02.02 Generator tests
Carried out on the premises of the generator supplier.

5.02.03 Module tests
The engine will be tested with natural gas (Russian Natural gas with methane number 94). The technical data
according to the specification can only be demonstrated to a certain extent with the available natural gas.
Carried out commonly with module control panel at GE Jenbacher test bench, according to ISO 8528, DIN
6280. The following tests are made and the results are reported in a test certificate:
Visual inspection of scope of supply per specifications.
¢ Functional tests per technical specification of control system.
e Starting in manual and automatic mode of operation
e Power control in manual and automatic mode of operation
¢ Function of all safety systems on module
e Measurements at 100%, 75% and 50% load:
e Frequency
¢ Voltage
e Current
Generator output
Power factor
Fuel consumption
Lube oil pressure
Jacket water temperature
Boost pressure
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e Mixture temperature
e Exhaust emission (NOXx)

In cases where the generator to be delivered is a middle voltage generator, and/or when necessary on the

grounds of delivery date, the aggregate test run will be carried out with a test generator. To prove

characteristics of the above components, which are not tested on the test bench by GE JENBACHER, the

manufacturers’ certificate will be provided.

5.03 Documentation

¢ 60 days after receipt of a technically and commercially clarified order:
¢ Module drawing
e Technical diagram
e Drawing of control panel
o List of electrical interfaces
e Technical specification of control system
¢ Technical drawing auxiliaries (if included in GE Jenbacher-limit of delivery)
o At delivery:
e Wiring diagrams
e Cable list
e At start-up and commissioning (or on clients request):
e Operating and maintenance manual
e Spare parts manual
e Operation report log
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