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SECTION 3

EMISSION INVENTORY

3.1 CFB BOILER EMISSIONS

The emissions from the CFB boilers are presented in Tables 3-1and 3-2 and are based on emission
guarantees from SHI, the CFB boiler manufacturer, and BPE, the supplier of the CFB Scrubber, the fabric
filter and the RSCR system. These vendor guarantees will be supported by the appropriate commercial
language in the purchase contracts between CRE and the respective supplier(s}. Worst-case emission
estimates are being used for air quality modeling analysis to provide the most conservative estimates.
Emissions levels for the criteria pollutants were determined as follows:

Sulfur Dioxide: TDF has an average sulfur content of approximately 1.92%. Each CFB combustion
chamber will utilize limestone to help tie-up sulfur in the TDF. Toward the back of each CFB unit, a CFB
Scrubber will use ash reinjection and lime to collect sulfur prior to the exhaust gas entering each fabric
filter. As a result of these combined measures, SO, emissions are expected to be 0.031 |bs/MM Btu, for
an expected emission rate of 18.5 Ibs/hour for each CFB train and an annual emission rate from the
facility of 153.3.44tpy.

Nitrogen Oxides: The CFB units will operate at a combustion temperature range of 1,500-1,700 °F. The
projected combustion temperature for the selected CFB units is approximately 1600 °F. This lower
combustion temperature, compared to pulverized coal type boilers, results in a lower quantity of thermal
NO, generation in the combustion process. “Thermal NO,” occurs when nitrogen from air is oxidized, as
differentiated from fuel-based nitrogen. NO, emissions generated due to the nitrogen level in fuel are
known as “fuel NO,.”

The nitrogen content of TDF is approximately 0.23%. The combination of thermal NO, and fuel NO,
emissions equals the “uncontrolled NO,” emissions expected from the CFB units. For the CRE facility, the
expected uncontrolled emissions from the CFB units will be approximately 0.15-0.20 lbs/MM Btu.
Prompt NO, formation is considered to be negligible.

Controlled NO, emissions are determined based on uncontrolled NO, emissions from the CFB units, and

- the allowable level of ammonia slip from the RSCR system (<10ppm). This controlled NO, emissions level
is established to achieve the highest NO, removal efficiency without excessive ammonia slip. This target
operating level results in a 50 -75% NQ, removal efficiency using the RSCR system. For the facility, a
controlled NO, emission rate of approximatety 28.9 Ibs/hr per boiler {0.055 lbs/MM Btu) will be achieved
as 24 1-hour averages. This results in an expected annual NO, emission rate of 252.95 tpy.

The innovative RSCR system being used at the facility provides SCR technology with proven high thermal
efficiency and heat-recovery technology to provide a compact and efficient modular product capable of
achieving high NO, reductions. The RSCR system is targeted at tail-end/low temperature applications
where flue gas is relatively cool and clean of particulate and acid gases. To address this, the RSCR system
re-heats the flue gas as it leaves the fabric filter to a temperature range that is effective in the SCR process
(650 °f). Although this technology has been successfully demonstrated on other combustion sources, CRE
believes that this will be the first time it is being implemented on a CFB unit. BPE is confident that the
technology is well-suited to this application and is providing emission guarantees accordingly.

Particulate Matter (PM-10 and PM-2.5): Particulate matter emissions will be controlled by a fabric filter
downstream of the CFB units and CFB Scrubber. The fabric filter would ordinarily be expected to have a
particulate removal efficiency of >99.9%; however, both front and back haif particulate are considered in
this apptication, and difficulty arises in accurately predicting condensable particulate due to uncertainty in
testing methodology.
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EPA and most state environmental agencies, including PA DEP, agree that the previous EPA Test Method
{202} was difficult and not easily reproduced. The National Academy of Science suggested to EPA that it
develop an air dilution test method as a replacement, and EPA has developed other test methods to
better estimate condensable particulates. In April 2009, EPA proposed revised source Test Methods 201A
and 202 to be consistent with EPA Other Test Methods OTMs 27 and 28. This application addresses
condensable particulates by counting them as both gaseous and particulate emissions. Although some
testing has been done using the proposed testing methodologies, more testing is needed to fine-tune the
extent of condensable emissions.

Condensable particulate in this case will likely come from sulfur compounds, HCl, ammonia, or other
nitrogen compounds in the system. As condensable particulate increases, corresponding decreases in
NQ,, SO,, HCl, or ammonia is expected. |n addition, as with most combustion systems, a 1% conversion of
S0, to SO; is assumed.

Despite the uncertainty in testing methodology, CRE believes that the combination of a CFB scrubber and
a fabric filter will do an effective job removing particulate matter, including condensable particulates.
Based on recent studies and after additional discussions with the control vendor, CRE is projecting an
emission level of 0.02 Ibs/MM Btu {greater than 99% control efficiency} for this application. This results in
an emission rate of 10.5 Ibs/hr per CFB unit and an annual PM-10 particulate emission rate of 91.98 tpy
far both units.

PM-2.5 has been estimated to be 50% of the total particulate. This is consistent with testing on simifar
CFB units. This leads to a PM-2.5 emission rate of 5.25lbs/hr per CFB and an annual PM-2.5 emission rate
of 45.99tpy.

Carbon Monoxide: The expected carbon monoxide emissions level is based on uncontrolled emissions
from the CFB combustion process using TDF as fuel. This emissions level, which is reflective of CFB
combustion efficiency, has an estimated rate of 0.15 Ibs/MM Btu. This will result in an hourly emission
rate of 78.8 Ibs/hr per CFB steam generator and an annual emission rate of approximately 690 tpy from
both units combined.

Volatile Organic Compounds: The expected volatile organic corhpound emissions level is based on
uncontrolled emissions from the CFB combustion process using TDF as fuel. This emissions level, which
reflects high CFB combustion efficiency, has an emission rate of 0.006 tbs/MM BTU. This will resultin an
emission rate of 3.15 lbs/hr per CFB steam generator and an annual emission rate of 27.6 tpy from both
units combined.

Lead: The expected lead emissions level exiting each fabric filter is projected at 7.17 x
10° Ibs/MM Btu. This leads to a projected annual emission rate of 65.31 Ibs/yr from both units combined.

Mercury Emissions: Mercury will be controlled in the CFB steam generators and the CFB scrubber, where
activated carbon may be injected (if needed) to absorb mercury for collection in the fabric filter. The CFB
process, along with the possible use of activated carbon in the CFB scrubber, will be very effective in
limiting the amount of mercury emitted to the atmosphere. It is anticipated that mercury emissions
through the system will be 3.27 x 107 Ibs/MM Btu, with a total annual emission rate of 3.0 bs/yr from
both units combined.

Other HAPs, etc.: Other HAPs and associated emission levels were estimated based on discussions with
SHI and BPE and by estimating emission factors based on the chemical content of TDF and experience
with other operations. Recently PA DEP approved the use of TDF in the Northampton CFB facility.
Emission projections from testing done on that unit are also being considered in this analysis. (it should
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be noted, however, that the Northampton facility is not equipped with the CFB scrubber or RSCR being
proposed for this facility.) CRE has also looked at a test burn done by SHI. However, this test burn did not
include the control that is being proposed for this project. In order to get numbers for the voluntary risk
assessment, CRE searched other sources to make the appropriate projections. CRE also worked closely
with PA DEP to develop appropriate emission factors based on a number of tests and bodies of
information to develop the risk assessment proposed for the CRE plant and will carry that over to the CRE

faciiity.

Emission estimates of Heavy Metals are included in Table 3-2. The risk assessment will include other
compounds as suggested by PA DEP for inclusion. These are included in Table 3-2. It should be noted that
some compounds suggested by PA DEP are not a constituent of TDF and cannot be formed in the
combustion process.

Organic HAPs are difficult to predict but will be extremely low. In looking at organic HAPs, CRE considered
the Northampton testing and an EPA study conducted in 1997 in which natural gas and TDF were fired in a
test unit. This study indicates that organic HAP emissions are similar to or slightly greater than during
combustion of natural gas. In any event, all organic HAPs emissions will be on the order of 1.0 x 10°®
Ibs/MM Btu. This results in an emission rate of 0.001 Ibs/hr. or approximately 9 Ibs/yr. for most organics.
Based on the effectiveness of the CFB scrubber and fabric filter being installed at this facility, organic HAP
emissions will most likely be less than projected.

In order to put organic HAP emissions into a proper perspective, we have made a comparison of projected
organic emissions from the CRE facility to the evaporative losses that occur when one fills up the gas tank
of an automobile. Because there are no requirements for Stage |l Gasoline Controls in Northwest
Pennsylvania, it has been estimated by EPA that the uncontrolled evaporative emissions from vapor
displacement during vehicle refueling averages 11.0 Ibs/1000 gallons of dispensed gasoline. These
organic constituents are similar to {actually higher than) what is being discussed as emissions from the
CRE facility. As an example, the typical benzene content of gasoline ranges between 0.5 and 3% by
weight. If we use 1% as a conservative estimate of benzene in gasoline we would expect 0.11 Ibs. of
benzene emissions from every 1000 gallons of gasoline dispensed. Filling up a typical vehicle with 20
gallons of gasoline would release approximately twice the benzene {0.0022lbs) that the CRE facility will
emit on a daily basis. Total projected benzene emissions from the facility on a yearly basis will be
equivalent to less than 200 fill-ups per year. This estimate does not include benzene and other organic
vapors that occur from the incomplete combustion of gasoline in the vehicle’s internal combustion
engine.

Dioxin/Furan emissions were predicted to be approximately 0.1 ounces per year. This was based on
evaluations by both SHI and BPE,

Carbon Dioxide: Carbon dioxide is classified as a greenhouse gas and is considered as an air contaminant.
The primary source of man-made carbon dioxide emissions in the atmosphere come from combustion
processes. TDF provided to the CFB has a carbon content of approximately 71%. Assuming a TDF firing
rate of 900 tpd, 639 tons of carbon would be consumed in the process. This would then project to a CO,
rate of 1704 tpd and 622,000 tpy. Converting this to metric tons (as per Greenhouse Gas Reporting Rule)
would yield 565,000 metric tons per year, of which approximately 20% would be considered as biomass.
Since biomass is considered to be carbon neutral, greenhouse gas emissions of CO, would be
approximatety 452,000 metric tons per year or approximately 71tph. This estimate has been made
assuming that 100% of the carbon is converted to CO,. For this reason a CO to CO,e is not needed for this
estimate.

3.2 FUEL PREPARATION, HANDLING AND STORAGE FACILITY
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As stated in Subsection 2.4.1, the shredding and processing of tires has the potential to emit dust inside
the tire processing building. Control of the dust is mandatory for worker safety and suppression of fire
risk. To address this, each of the 18 shredder units will be equipped with a water spray capable of
supplying between 0.3 and 1.3gpm to the unit to lubricate the cutters and suppress the formation of dust
inside the building. Because of the use of water on the shredders, they will not need to be equipped with
hoods or an air pollution control device. In addition, the building ventilation system will eliminate
potential fugitive emissions from this operation, and the entire shredding area will be equipped with fire
protection that will meet all NFPA 850 requirements. As required by 25 PA Code § 123.1, fugitive
emissions are permitted from this operation. As a result no emissions are being projected for this
operation.

As stated in Subsection 2.4.2, -2” TDF chips will be conveyed to an enclosed storage area by an enclosed
conveyor from the TDF unloading area to the storage building. The storage building will be sized to store
three days of fuel {approximately 3000 tons) to allow continuous operation of the CFB units. The TDF
storage area will be completely enclosed, and no emissions are expected. This area will also be equipped
with a fire protection system that will meet NFPA 850 requirerments. As stated above, fugitive emissions
are also prohibited from this operation.

As discussed in Subsection 2.4.3, a wheeled front-end loader will reclaim TDF from the storage area onto
a separate enclosed conveyor, which will carry the TDF to the two CFB units. Each CFB unit will be
equipped with two, 5300 cu. ft. fuel storage bins to hold the fuel as it is being metered into the CFB for
combustion. '

3.3 LIMESTONE HANDLING AND STORAGE EQUIPMENT

As stated in Subsection 2.4.5, a limestone handling and conveyance system will pneumatically transfer
material via enclosed conveyance facilities. Since air will be used to transfer the material, dust collection
equipment, including fabric filters, will be included at air exhaust points to minimize fugitive dust
emissions. Fach CFB unit will utilize a limestone silo with a capacity of 4200 cubic feet, and each silo will
include its own dust collection system with a bin vent type dust collector (designed to control dust
emissions te 0.005 grains/DSCF). Alsc note that, according to the Handbook-of Chemistry and Physics, the
particle size characteristics of ground limestone is greater than 10 microns, so no PM-10 or PM-2.5
emissions will occur during this operation.

Expected particulate emissions from the limestone dust collection systems are based on the expected
system design flows for each system and the expected hours per year of operation. The worst-case
analysis is based on each silo being filled once daily, with 4200 cubic feet of air being displaced. All PM
emissions are considered to be greater than PM-10. This is based on published information in the
Handbook of Chemistry and Physics, which states that the particle size of ground limestone is greater than
10 microns in size.

3.4 HYDRATED LIME STORAGE

As stated in Subsection 2.4.5, a lime handling and conveyance system will pneumatically transfer material
via enclosed conveyance facilities. Since air will be used to transfer the material, dust collection
equipment, including fabric filters, will be included at air exhaust points to minimize fugitive dust
emissions. The hydrated lime will be pneumatically transferred to two 750 cu. ft. lime silos, which will be
equipped with a dust collection system to remove fugitive dust from the transfer air. The lime silos dust
collection equipment will include a bin vent pulse jet type dust collector designed to controi dust
emissions to 0.005 grains/dscf. For calculation purposes a PM-2.5 rate of 0.00375 was used as an
estimate for emissions,
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Expected particulate emissions from the lime silo dust collection systems are based on the expected
system design flows for each system and the expected hours per year of operation.

3.5 SAND HANDLING AND STORAGE

As stated in Subsection 2.4.6, the sand handling and conveyance system pneumatically transfers material
via enclosed conveyance facilities. Since air is used to transfer the material, dust collection equipment,
including fabric filters, will be included at afr exhaust points to minimize fugitive dust emissions. The sand
or other bed material will be pneumatically transferred to two 1050 cu. ft. sand silos {one for each CFB
unit), each of which will be provided with a dust collection system to remove fugitive dust from the
transfer air. The sand silo dust collection equipment will include a bin vent dust collector designed to
control dust emissions to 0.005 grains/dscf. Also note that, according to the Handbook of Chemistry and
Physics, the particle size characteristics of fine sand is greater than 20 microns, so nc PM-10 or PM-2.5
emissions will occur in this operation.

Expected particulate emissions from the sand silo dust collection systems are based on the expected
system design flows for each system and the expected hours per year of operation and assumed to be
greater than PM-10. This is based on published information in the Handbook of Chemistry and Physics,
which states that the particle size of fine sand in greater than 20 microns in size.

3.6 ACTIVATED CARBON STORAGE

As stated in Subsection 2.4.8, activated carbon will be provided if needed. It will be delivered to the site
in 500 Ib. bags and will be used on an as-needed basis for injection into the CFB scrubber. There are no
dust controls associated with this operation, as emissions are not expected from the handling of activated
carbon. Recent information developed during the April 29, 2010 CISWI proposal questions the need for
carbon injection in these types of systems. This will be further reviewed as the regulations are finalized.

3.7 ELYASH AND BOTTOM ASH HANDLING AND STORAGE EQUIPMENT

As described in Subsection 2.4.4, the combustion process uses TDF, sand and limestone. The
limestone/sand ash byproduct material, or bottom ash, resuiting from the combustion process comes
from two areas:

s  Bottom ash material from the two CFB units, and
e  Fly ash material from the air pollution control device (fabric filter).

The bottom ash and fly ash material will be conveyed separately to on-site storage silos and then shipped
off-site for re-use or to an approved disposal area. The principals of CRE have had several inquiries about
the ash for beneficial re-use.

One 1050 cu. ft. capacity bin will be provided with each CFB unit to hold bed material during outages.
These bins will be equipped with fabric filter bin vent filters to accommodate the filling system. Bottom
ash comes directly from the fluidized bed, is low in carbon content, and usually consists mostly of sand
and tramp rmaterials from the fuel. in this case, the tramp material will be primarily wire fragments which
remain after the combustion of TDF. The wire fragments will be separated from the bottom ash by
magnetic separation, then compacted and trucked off-site to a metals recovery facility. The wire
component of the bottom ash is estimated to be 3648 Ibs/hr per CFB unit. The non-metailic bottom ash is
estimated to be approximately 1332 Ibs/hr per CFB unit, and wil! be collected in a 1788 cu. ft. bottom ash
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silo {one per steam generator) and transported off-site for use as landfill cover or as a component of
asphalt paving. Flow rates through each fabric filter will be 212 cfm.

Fly ash exiting each CFB unit will be collected at a rate of 3,520 |bs/hr from each fabric filter control
device. The fly ash will be conveyed to one of two ash silos capable of holding 5,000 cu. ft. (or 125 tons)
of ash at 50 Ib/ft® density. The ash silos will be equipped with fabric filter type dust collecting systems
sized to accommodate the transport system. Preliminary design indicates that 750cfm of conveyance air
will be emitted from each bin collector. Ash will be unloaded periodically to an enclosed truck for
transport off-site to a landfill. All truck loading is accomplished in an enclosed space.

The expected particulate emissions from the bottom ash and fly ash dust collection systems are based on
the expected design flows for each system and the expected hours per year of operation. The PM-10
emission rate for both silos will be 0.005gr/dscf. Because of particle size of bottom ash, there will be no
PM-2.5 emissions from the bottom ash silos. Using a fly ash particle size range of 1 to 200 microns
{according to the Handbook of Chemistry and Physics}, the PM-2.5 emission rate from the fly ash silo has
been estimated to be 0.0037gr/dscf. See Table 3-3.

3.8 _DIESEL POWERED FIREWATER PUMP

As stated in Section 2.6, the facility may be equipped with a Diesel-powered Firewater Pump. If required,
the design basis for the Pump is:

Vendor = Peerless Pump Co. Model 14 MCF with a Waukesha VGF Madel 250 hp Diesel engine or
equivalent

Fuel consumption = 10.4 gallons of diesel fuel per hour
Expected operating hours = 20 hours per year.

Expected emission factors were derived from 40 CFR Part 60 Subpart lill, Standards of Performance for
Stationary Compression Ignition internal Combustion Engines and AP-42. Because of the limited amount
of usage (estimated 20 hours/yr.}, expected emissions are relatively small. NO, emissions are estimated
to be 0.83 Ibs/hr and 0.008 tpy. O emissions are estimated to be 1.43 Ibs/hr and 0.014 tpy. PM
emissions are estimated to be 0.08lbs/hr, VOC emissions to be 0.625 Ibs/hr and 0.006 tpy. SO,emissions
are predicted to be negligible due to the use of Ultra Low Sulfur diesel fuel. The firewater pump will only
operate when there is no electric power at the facility and will be tested only when the CFB units are not
operated. See Table 3-4.

3.9 COOLING TOWER

The facility will utilize a mechanical draft cooling tower with a circulation rate of 92,000 gpm. Drift is
estimated to be 0.003% of the circulating water or 2.78 gpm, resulting in an estimated emission of 1.55
Ibs/hr. and 6.79 tpy. See Table 3-5 for estimated cooling tower emissions.

3.10 PAVED ROADWAYS

Emission factors for paved roadways were revised in November 2006. These calculations use the updated
formulas and updated default values. All roads inside the CRE facility will be paved. During maximum
operation, approximately 70 trucks and 60 cars will enter and leave the facility each day. Emissions will
be estimated for both passenger cars and for trucks entering and leaving the facility. As part of the review
for this application, we have assessed the in- and out-flow of passenger cars and trucks in and out of the
facility and in each sector in which they would travel. The following Vehicle Miles traveled {VYMTs) were
evaluated for each road segment as follows:
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® DOffice — 15 vehicles/day x 889 ft (round trip) = 2.55 VMT/day

e Waorkers — 45 vehicles/day x 2953 ft {round trip) = 25.17 VMT/day

e Miscellaneous travel in plant (pick-up} = 5 VMT/day

e Tire Delivery — 8 trucks/day x 2625 ft {round trip) = 4.02 VMT/day

*  Storage silos and ash handling — 20 trucks/day x 984 ft {round trip) = 3.73 VMT/day

Using 150 feet of paved roadway to the parking area yields a passenger car VMT of 3.4 per day. Using 200
feet for truck traffic yields a truck VMT of 5.3 per day. This is a conservative average distance based on
the site pian and traffic flow patterns. The following equation was used to determine a daily emission
rate:

E = [k{sl/2}®® (W/3)"° = C} (1 - P/4N)

where:
E = particulate emission factor
K = particle size multiplier {(0.016 1bs/VMT for PM-10 and 0.0024 for PM-2.5)
sl = silt loading {normal conditions = .57 gr/ft’)
W = average weight (4 tons for passenger cars and 25 tons for trucks)
C = 0.00047 lbs/VMT for PM-10 and 0.00036 for PM 2.5
P = precipitation days = 150

Applying this equation yields:
Passenger Cars and Pick-up Trucks PM-10
PM-10 E = [0.016 {.57/2)% (4/3)"° — 0.00047] [1 - 150/4(365))
PM-10 E = 0.0103 x 0.9 = 0.0091bs/VMT. Applying an additional 50% control due to road
maintenance through watering and sweeping yields a PM-10 emission factor of:
PM-10 E = 0.00451bs/VMT
Office PM-10 = 2.55 VMT/day x 0.0045lbs/VMT = 0.0115tbs/day = 4.191bs/yr = 0.0021 tpy
Workers PM-10 = 25.17VMT/day x 0.0045lbs/VMT = 0.113lbs/day = 41.34lbs/yr = 0.021 tpy
Miscellaneous PM-10 = SVMT/day x 0.0045lbs/VMT = 0.023lbs/day = 8.21Ibs/yr = 0.004 tpy
TOTAL PM-10 = 0.1475|bs/day = 53.74lbs/yr = 0.027 tpy

Passenger Cars and Pick-up Trucks PM-2.5

PM-2.5 E = [0.0024 (.57/2)% (4/3)" - 0.00036] [1 — 150/4(365)]

PM-2.5 E =0.00127 x 0.9 = 0.0011 Ibs. per VMT. Applying an additional 50% control due to
maintenance through watering and sweeping yields a PM-2.5 emission factor of:

PM-2.5 E = 0.00055]bs/VMT

Office PM-2.5 = 2.55VMT/day x 0.00055lbs/VMT = 0.0014lbs/day = 0.512|bs/yr = 0.00026 tpy
Workers PM-2.5 = 25.17VMT/day x 0.00055lbs/VYMT = 0.014lbs/day = 5.05lbs/yr = 0.0025 tpy
Miscellaneous PM-2.5 = 5VMT/day x 0.00055!bs/VMT = 0.00275lbs/day = 1.004tbs/yr = 0.0005 tpy
TOTAL PM-2.5 = 0.0182lbs/day = 6.566Ibs/yr = 0.0033 tpy

Trucks PM-10
PM-10 E = [0.016 {.57/2)% (25/3)"° - 0.00047] [1 - 150/4(365)]

PM-10 E = 0.169 x 0.9 = 0.151 lbs. per VMT. Applying an additional 50% control due to road
maintenance through watering and sweeping yields a PM-10 emission factor of:

PM-10 E = 0.0755lbs/VMT

- Tire Delivery PM-10= 4.02VMT/day x 0.0755lbs/VMT = 0.304lbs/day = 110.78lbs/yr = 0.055 tpy



Crawford Renewable Energy, LLC Section 3, Emission Inventory

Storage Silos and Ash Handling PM-10 = 3.73VMT/day x 0.0755lbs/VMT = 0.282|bs/day = 102.79lbs/yr =

0.0514 tpy
TOTAL PM-10 = 0.586lbs/day = 213.57lbs/yr = 0.1064 tpy

Trucks PM-2.5

PM-2.5 E = [0.0024 (.57/2)%(25/3)>* ~ 0.00036] [1 - 150/4(365)]

PM-2.5E =0.025x 0.9 = 0.0225 lbs. per VMT. Applying an additional 50% control due to road
maintenance through watering and sweeping yields a PM-2.5 emission factor of:

PM-2.5 = 0.01125ibs/VMT

Tire Delivery PM-2.5= 4.02VMT/day x 0.01125lbs/VMT = 0.045Ibs/day = 16.51lbs/yr = 0.0083 tpy
Storage Silos and Ash Hand PM-2.5 = 3.73VMT/day x 0.01125lbs/VMT = 0.0421lbs/day = 15.32lbs/yr = 0.0077

tpy
TOTAL PM-2.5 = 0.087ibs/day = 31.831bs/yr = 0.016 tpy

Roadway emissions are included in Table 3-3, below.

3.11 PLANT-WIDE EMISSION INVENTORY

A plant-wide emissions summary for process sources and ancillary equipment is'presented in the
foliowing tables:

Table 3-1
Criteria Pollutants for CFB Units {Combined)

Particulate .

Total PM-10 {PM-2.5) 0.02 {.01) 21.0 91.98
50, '0.031 325 142.97

NO, 0.055 57.75 252.95

VOC 0.006 6.3 27.59

Pb 7.17 x 10°® 0.0075 0.033

co 0.15 157.5 689.85

Table 3-2

HAP and Other Emissions for CFB Units (Combined)

! cd 2.00x 107 42x10" 3.68
As 2.41x107 2.53x 10" 2.21
Zn 411x10™ 0.79 3.49 tpy
Ba 7.90x10 " 2.7x10° 23.73
Be 1.18x 10° 1.24x10° 0.109
Cr 1.53x 10° 1.61x 10° 14.07
Co 1.28x 107" 5.61x 10” 4.92 |
Cu 2.05x 1072 0.040 0.174 tpy
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[v Btu/hr ]
L Pb 7.17X 10“5|bs/MM 1050 MM 8760hrs/yr 0.0075 0.00825 0.033 T
Btu Btu/hr
‘ co 0.15lbs/MM 1050 MM 8760hrs/yr 157.5 1725 690
Btu Btu/hr L
Cooling Tower
PM-10 8760hrs/yr 1.55 1.70 6.79
PM-2.5 8760hrs/yr 1.55 1.70 6.79
Limestone Silo #1
PM-10 0.005gr/dscf 4200cf Once/day 0.000 0.00000 0.0000
PM-2.5 0.000gr/dcsf 4200cf Once/day 0.000 0.00000 0.00000
Limestone Silo #2
PM-10 0.005gr/dscf 4200cf Once/day 0.000 0.00000 0.0000
| PM-25 0.0000gr/ dcsf 4200cf Once/day ) 0.000 0.00000 0.00000
Sand Silo #1 - )
PM-10 0.005gr/dscf 1500cf Once/day 0.0000 0.000000 0.00000
PM-2.5 0.000gr/dcsf | 1500cf Once/day 0.000 0.00000 0.00000
Sand Silo #2
PM-10 0.005gr/dscf 1500cf Once/day 0.0000 0.000000 0.00000 |
PM-2.5 0.000gr/dcsf 1500cf Once/day 0.000 0.00000 0.00000
Hydrated Lime Silo #1
PM-10 “ 0.005gr/dscf 750cf Once/day 0.000535 0.000025 0.0000975 |
PM-2.5 | 0.00375gr/dscg 750cf Once/day 0.0004 0.000019 | 0.000074
Hydrated Lime Silo #2
| PmM-10 | 0.005gr/dscf | 750cf Once/day | 0.000535 0000025 | 0.0000975
PM-25 | 0.00375gr/dscg 750cf Oncefday |  0.0004 0.000019 0.000074
Fly Ash Silo
PM-10 0.005gr/dscf [ 750cfm 8760hrs/yr 0.064 0.071 0.282
PM-2.5 0.00375gr/dccf L 750cfm 8760hrs/yr 0.048 0.052 0201 |
Bottom Ash Silo #1
PM-10 0.005gr/dscf 212c¢fm 87608hrs/yr 0.0091 0.010 0.040
PM-2.5 0.000gr/dscf | 212cfm 8760hr/yr 0.0000 0.0000 0.0000
Bottom Ash Silo #2
PM-10 0.01gr/dscf 212cfm 8760hrs/yr | 0.0091 . 0.010 0.040
PM-2.5 0.000gr/dscf 212cfm 8760hr/yr 0.0000 0.0000 0.0000
Paved Roadways {Cars- Office)
PM-10 \ 0.00575(twice/day) | 0.000525 0.0021 |
PM-2.5 0.0007{twice/day) D.000007 0.00026
Paved Roadways {(Cars ~ Workers)
PM-10 | 0.0565(twice/day) 0.00525 0.021
PM-2.5 | 0.007 {twice/day) 0.000625 0.0025
Paved Roadways (Cars — Miscellaneous)
PM-10 0.00096 0.001 0.004
PM-25 | 0.000115 0.000125 0.0005
Paved Roadways (Trucks — Tire Delivery)
PM-10 0.0127 0.01375 0.055
PM-2.5 0.00187S 0.0021 0.0083
Paved Roadways {Trucks — Sitos and-Ash ‘Handling} -
PM-10 1 0.01175 0.01285 0.0514 |
PM-25 | 0.00175 0.001925 0.0077
Firewater Pump
PM-10 and 2Dhrs/yr 0.08 0.0002 0.0008
PM-2.5
NO, 20hrs/yr 0.83 0.002 0.008
co 20hrs/yr 1.43 0.0036 0.014
SO, Ultra Low S Diesel 20hrs/yr Neg. Neg. Neg. |
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Crawford Renewable Energy, LLC Section 3, Emission Inventory

[ voc ] [ 20hrspyr ] 0.625 0.00156 0.00625 |
Note: Short- and long-term based on hourly emissions )

PM-2.5 notes:
1. CFB—50% percent of PM-10 is estimated to be PM-2.5. Tests on coal fired utility CFB boilers are

indicating that the PM-2.5 fraction is less than 50% of the PM-10. For a conservative estimate
50% was used in the CRE modeling.

2. Limestone Silos #1 and #2 and Sand Silos #1 and #2 — The Handbook of Chemistry and Physics
indicates that the particle size of fine sand is > 20 microns and the particle size of ground
limestone is > 10microns. As a result, there will be no PM-10 or PM-2.5 emissions from this
operation.

3. Bottom Ash Silos #1 and #2 — The particle size of bottom ash is greater than PM-2.5 therefore no
PM-2.5 emissions are expected. Although bottom ash can be assumed to be greater than 10
microns, a conservative estimate of PM-10 was used in all calculations.

4.  Fly Ash Silo - 75% of PM-10 was used to make this estimate. The size of fly ash particles varies
between 1 and 300 microns. As a conservative estimate 75% was estimated to be PM 2.5.

5. Cooling Tower — PM-2.5 was estimated to be 100% of PM-10. Thisis a conservative estimate. [t
has been estimated that PM-10 could range from 5 to 100% of the total PM. tn our conservative
analysis, 100% of PM was estimated to be PM-10, and likewise 100% of PM-10 was estimated as
PM-2.5. This conservative estimate was made to eliminate concerns about underestimating PM-
2.5 emissions.

6. Plant Roadways — estimations based on AP-42
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