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Senior Environmental Engineer NTH Project No. 16-060556
Michigan Department of Environmental Quality
Air Quality Division : RECEIVED
Constitution Hall, 3" Floor
P.O. Box 30473 JUL 0 8 2008
Lansing, M1 48909

AIR QUALITY DIV.

RE: Update to PM;; Ambient Impact Analysis in Support of Application No. 25-07
Holiand Board of Public Works

Dear Mr, Vial:

As a result of our discussions, and ultimate agreement, regarding an appropriate PM; limit for
the proposed circulating fluidized bed (CFB) boiler included in Application No. 25-07, NTH
Consultants, Ltd. (NTH} is submitting updated modeling that demonstrates that the proposed
project will continue to meet the applicable PM,, standards at an emission rate of 0.025
Ib/MMBtu. The updated modeling used the 2003 — 2007 meteorological dataset for Tulip City

Airport.

During the past several months, NTH and HBPW have provided you with correspondence and

- information justifying why our original proposed limit of 0.015 Ib/MMBtu was not an
appropriate limit. Recently, MDEQ has agreed and provided draft conditions to us with a PM,
limit equal to 0.025 Ib/MMBtu. Per our agreement, and supported by NTH’s letter to you on
April 25, 2008, the PM, limit of 0.025 1b/MMBtu is representative of BACT for the CFB boiler.

The dispersion modeling files included with this [etter support this agreement and updates the
modeling included with our original application. I am also included an updated Section 6.0 and
one page from Appendix D. These replace what was presented in the original application.

If you have any further quéstions, please feel free to contact me at (517) 484-6900.

Sincerely,

NTH Consultants, Ltd.

Mol

Delbert Rector, P.E.
Project Manager

Enclosures

ce: Mr. David Koster, Holland Board of Public Works
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AIR QUALITY DIV.

HBPW will be removing existing Unit #3 in order to accommodate the new CFB, a steam

6.0 AMBIENT IMPACT ANALYSIS

turbine, and other associated equipment at the facility. As presented in Section 3.0, a net increase
in emissions of PM,,, CO, VOC, Pb and. Hg is expected as a result of this project. However, only
PM,o and CO will have a significant net increase and be required to be included in a dispersion
modeling analysis to determine ambient impacts. Further, a net d.ecrease n emissions of SO, and
NO, from the facility is expected. Per the state air toxics rules, an impact analysis for all
expected TACs has been completed. Finally, both Pb and Hg have undergone a Health Risk

Assessment utilizing both dispersion and deposition modeling.
The results of the CO, PM,, and TAC modeling are presented in Section 6.7.

Dispersion modeling was conducted for PM, in order to demonstrate compliance with the
applicable PSD Class II Increments and National Ambient Air Quality Standards (NAAQS). In
addition, modeling has been conducted for PM;, to demonstrate compliance with 80% of the
applicable PSD Class II Increments per MDEQ-AQD policy that no single facility be allowed to
consume more than 80% of the applicable Increment standards, in order to allow future industrial
growth, Modeling has also been conducted for CO in order to demonstrate compliance with the

applicable NAAQS. CO does not have an established PSD Increment standard.

The ambient impact analysis for criteria pollutants was initially conducted by modeling the
emission increases from the affected sources as a result of the proposed modification in order to
determine the corresponding impacts. Only those pollutants experiencing a net significant
increase were modeled. These impacts were then compared to the appropriate significance

impact levels (SIL), per 40 CFR 52.21.

The results of the initial modeling indicate that the increase in CO emissions from the
modification will not result in maximum ambient impacts greater than the appropriate SIL, while
the increases in PM emissions for the proposed modification will result in maximum ambient

impacts that are greater than the appropriate SIL. Therefore, a more detailed modeling analysis
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has been conducted to demonstrate that the PM;; emissions from the proposed modification will

not exceed the applicable PSD Class II Increment and NAAQS.

The following sections sumnmarize the modeling methodologies used, discuss sources included in
each modeling analysis, pollutant emission rates, exhaust parameters, and present the results of

the modeling analysis.

6.1 MODELING BACKGROUND

In promulgating the 1977 Clean Air Act Amendments (CAAA), Congress specified that certain
increases, or increments, in ambient air quality pollutant concentrations above an air quality
baseline concentration level for TSP would constitute significant deterioration. The magnitude of
the increment that cannot be exceeded depends on the classification of the area in which a new
source (or modification to an existing source) will have an ambient air impact. Three
classifications were designated based on criteria established in the CAAA. Initially, Congress
promulgated areas as Class I (international parks, national wilderness areas, memorial parks
larger than 2,024 hectares [ha] [5,000 acres], and national parks larger than 2,428 ha [6,000
acres]) or Class I (all other areas not designated as Class I). No Class III arcas, which would be
allowed greater deterioration than Class Il areas, were designated. However, the states were
given the authority to re-designate any Class I area to Class III status provided certain
requirements were met. The U.S. EPA then promulgated, as regulations, the requirements for

classifications and area designations.

The approach to these analyses generally begins by determining the impacts of the proposed
facility or modification alone. If the impacts of the proposed facility or modification are below
specified significance levels, no further study of that pollutant-averaging time combination is
needed. These "significant impact levels" or SILs are presented in Table 6-1. If the impacts of
the proposed facility or modification are found to be significant (i.e. greater than the SILs),
further analysis considering all existing facility sources, other nearby facilities, and natural

background concentrations is required for the compliance demonstration,

To accomplish these objectives, air quality impact modeling analyses were conducted for the

proposed HBPW modification. All modeling analyses were conducted in a manner consistent
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with U.S. EPA guidance and standard practices, and guidance contained in EPA manuals and
user’é guides were followed. For the selected models, this includes the use of regulatory default
options as appropriate. Procedures applicable to the AERMOD dispersion and deposition models
specified in the U.S. EPA’s GAQM were followed in conducting the refined dispersion modeling.
The GAQM is codified in Appendix W of Chapter 40, Code of Federal Regulations (C.F.R.} Part
51 (updated as of November 9, 2005 to include the promulgation of AERMOD).

On November 9, 2005, the U.S. Environmental Protection Agency promulgated the use of the
AMS/EPA Regulatory Model Improvement Committee {AERMIC) Model (AERMOD Version
04300) for all regulatory applications requiring an ambient impact demonstration. As part of the
regulation, the U.S. EPA has granted sources a 12-month grace period to facilitate the transition
from the use of ISCST3 to AERMOD. As this grace period will conclude on November 9, 2006,
AERMOD has been used to predict environmental impacts of both criteria poliutants and toxic air

contaminants (TACs) and to conduct the deposition modeling analyses for lead and mercury.

AERMOD is a steady-state Gaussian model capable of handling multiple source inputs and
producing both concentration and deposition impacts from point, area, volume, and open-pit
sources. AERMOD is also capable of handling numerous source configurations, building inputs,

receptor grids and elevated terrain. It is capable of producing both ambient air concentrations and

deposition impacts.

6.2 MODELING METHODOLOGY

The primary objective of any air quality analysis is to demonstrate compliance with all applicable
state and federal air quality standards. The federal standards include: (1) The National Ambient
Air Quality Standards (NAAQS), and (2) Prevention of Significant Deterioration (PSD)
Increments — both of which pertain to criteria pollutant emissions. The MDEQ has further
incorporated a policy whereas no single source may consume greater than 80% of any PSD
Increment standard applicable to any criteria poltutant. Additionally, the MDEQ has rules

pertaining to the impacts of toxic air contaminant (TAC) emissions.

Tables 6-1 through 6-3 list the U.S. EPA's PM;4 and CO impact standards — Significant Impact
Levels, PSD Allowable Increment, and NAAQS, respectively. No analysis was done for Class 1
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arcas since the facility is greater than 250 km away from the nearest PSD Class I area (Seney
National Wildlife Refuge). Further, there are no Class Il areas in the country. The criteria
pollutant modeling was conducted in order to demonstrate that the proposed project at the HBPW

facility would comply with the allowable ambient impact concentrations listed in Tables 6-1

through 6-3.

Table 6-1. Significant Impact Levels for Criteria Pollutants

' Averaging Concentration
Pollutant Period (n g/m3)

Annual i

PMy,
24-Hour 5
g-Hour 500

CcO

1-Hour 2,000

Table 6-2. PSD Allowable Increments (ug/m°)

PSD Increment Standards
1 3
Pollutant Avera}glng (ng/mr’)
Period
Class 1 Class I1 Class 111
24-Hour ! 8 30 60
PMjq -
Annual 4 17 34

! High 6™ High over a five vear period.

2 - -
= Annual arithmetic mean.

Table 6-3. National Ambient Air Quality Standards (NAAQS)

National Ambient Standards
* 3
Pollutant Averaging (ng/m’)
Period

Primary Secondary

24-Hour ! 150 150

PM;,
Annual 50 50
1-Hour ? 40,000 n/a
CcO
8-Hour * 10,000 n/a

! High 6™ High over a five year period.
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2 Annual arithmetic mean.
* High 2™ High.
6.2.1 Terrain Considerations (AERMAP)

AERMOD requires the use of an elevated terrain data file for use in establishing elevations for all |
sources, buildings and receptors. The AERMAP pre-processor is used to process digital elevation
maps with location points for all sources, structures, and receptors. 7.5-minute digitized
topographic files for the area surrounding the facility were used as input to the AERMAP pre-
processor to obtain elevations and hill heights, which were then imported into the AERMOD
models. The following North American Datum 1927 (NAD27) based Digital Elevation Models
(DEMs) were incorporated into the AERMOD model via the AERMAP pre-processor:

¢ Allendale

¢ Borculo

e Hamilton East

¢ Hamilton West

e Holland East

¢ Holland West

o Hudsonville West
e Port Sheldon

e Saugatuck
Deposition model runs, which required a much larger receptor grid, incorporated all nine DEM

files, while the dispersion models only required the use of four DEM files to cover a relatively

smaller arca. The elevated terrain option was employed for all model runs for this analysis.
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6.2.2 Receptor Grid

Receptors were placed at locations considered to be ambient air. Ambient air is defined as “that
portion of the atmosphere, external to buildings, to which the general public has access.” A plot
plan showing the HBPW facility and fence line is provided in Appendix A. As shown on the site
plot plan, the entire perimeter of the facility is swirounded by a fence that restricts public access.
Therefore, the nearest location that can be considered ambient air is at the facility’s fence line,

and no receptors have been‘placed within the facility’s fence line.

Consistent with the GAQM and MDEQ —~ AQD recommendations, the ambient air impact

analyses (criteria pollutant and TAC modeling) utilized the following receptor grid configuration:

s Fence Line Receptors: Receptors were placed on the facility fence line at 25 meter
spacing.

o Near-ficld Cartesian Receptor Grid: Receptors were placed at 50 meter spacing from the
fence line outward to 1 km from the center of the facility sources (572,490.92,
4,738,257.70).

» Mid-field Cartesian Receptor Grid: Receptors were placed at 100 meter spacing from the
boundary of the Near-field grid out to 3 km from the center point.

s Far-field Cartesian Receptor Grid: Receptors were placed at 250 meter spacing from the
boundary of the Mid-field grid outward to 5 km. As a result, the overall grid occupics a
10 km by 10 km area. The southwest comer of the far-field grid in UTMs is (567,490.92
Easting, 4,733,257.70 Northing. '

The combination of these receptor grids provides a more dense (50m) grid close to the facility,
while expanding the grid out 5 ki in each direction from the facility center with wider receptor
spacing (up to 250-m spacing). The use of this receptor grid configuration contains a total of
6,032 receptors. A printout of the dispersion modeling receptor grid is provided in Appendix D

with the modeling background information.
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6.2.3 Meteorological Data
Actual surface meteorological (MET) data is required for use in the AERMOD modeling system.

Raw meteorological data obtained in the SAMSON format can be readily obtained from a
number of sources. Prior to use with the model, the meteorological data must be processed
through the AERMET pre-processor with certain site characteristics, including vegetative cover,
fiiction velocity, ete. In addition, deposition modeling requires that the pre-processed MET data
include values for precipitation codes, precipitation rates, relative humidity, surface pressure, and

cloud cover, along with the normal parameters required for dispersion modeling.

As part of processing the MET files, the user must specify certain site-specific surface features
and characteristics and can, therefore, tailor any MET file to the site-specific conditions at the
facility site. The AQD has recently determined representative surface characteristics and has

prepared pre-processed "AERMOD-ready” MET data for use in AERMOD modeling.

The AQD prepared and supplied pre-processed, "AERMOD-ready" MET data (i.e. data processed
using AERMET) for the Tulip City Afrport (Station #12636) in Holland, Michigan, which was
required for use in this analysis. The 5-year data set utilized in this modeling analysis will cover
the years 2001 through 2005. The upper air station processed with this data is White Lake
(Station #94847) for the years 2001-2005.

The full five-year data set (2001-2005) was utilized for criteria pollutant modeling, while only the
most recent year of data (2005) was required for the TAC modeling analysis. In addition, as |

requested by the AQD, the most recent three years of data (2003-2005) were used for the lead and

mercury deposition modeling.

6.2.4 Selection of Rural/Urban Dispersion Option

Area characteristics in the vicinity of proposed emission sources are important in determining
model selection and use. The first consideration is whether the area is rural or urban as

dispersion rates differ between these classifications. In general, urban areas cause greater rates of
dispersion because of increased turbulent mixing and buoyancy-induced mixing. This is due fo
the combination of greater surface roughness from additional buildings and structures and a larger

amount of heat released from concrete and similar surfaces.
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U.S. EPA guidance provides two procedures to determine whether the character of an area is
predominantly urban or rural. The first procedure is based on land-use characteristics and the
second 1s based on population density. Land-use typing utilizes the work of Auer (Auer, 1978)
and is preferred by the U.S. EPA because it is meteorologically oriented. The land-use factors
employed in making a rural/urban designation are also factors that have a direct effect on
atmospheric dispersion of effluent emissions. These factors include building types, extent of
vegetated surface area and water surface area, types of industry and commerce, etc. Auner
recommends that these land-use factors be considered within 3 km of the source to be modeled to
determine urban or rural classification. The Auer land-use typing method was used for the

HBPW ambient impact analysis.

The Auer technique recognizes four primary land-use types: industrial (1), commercial (C),
residential (R) and agricultural (A). Most industrial and commercial areas come under the
heading of urban while the agricultural areas are considered rural. However, those portions of
generally industrial and commercial areas that are heavily vegetated can be considered rural in
character. In the case of residential areas, delineation between urban and rural is less clear. Auer
subdivides residential areas into four groupings based on building structures and associated
vegetation. Therefore, accurate classification of residential areas into their proper grouping is

important in determining the most appropriate land use classification for the study area.

The 7.5-minute series topographic USGS maps and aerial photography of the area were used to
identify the land-use types within a 5 km radius of the HBPW facility. Although there are some
areas of fairly dense population within the central Holland area, there is not a significant amount
of industrial manufacturing and the population density rapidly decreases outside a 1-2 mile radius
of the central city area. Based upon these observations, all modeling analyses have been

conducted utilizing the RURAL dispersion option.

6.2.5 Wake and Cavity Effects

The promuigatéd version of the AERMOD model includes the PRIME downwash algorithms.

These enhanced algorithms were incorporated to help address insufficiencies of the ISC model
related to calculation of cavity concentrations and the effects of building wake zones on stack

plumes in relation to building downwash. As PRIME downwash is included in all modeling runs,
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the wake zones and cavity affects are addressed in the dispersion and deposition modeling

analyses.

Stack Height/Building Wake Effects (GEP)

The CAA Amendments of 1990 require the degree of emission limitation required for control of
any pollutant not be affected by a stack height that exceeds good engineering practice (GEP) or
any other dispersion technique. On July 8, 1985, EPA promulgated final stack height regulations
(40 C.F.R. 51). GEP stack height is defined as the greater of 65 meters, or a height established by
applying the formula (known as Equation 1}

Equation1: H,=H+ 15L

where: H, = GEP stack height
H = height of the structure or nearby structure.
L. = lesser dimension (height or projected width) of the nearby structure.

Nearby is defined as a distance up to five times the lesser of the height or width dimension of a
structure or terrain feature, but not greater than 800 meters. While GEP stack height regulations
require that stack heights used in modeling for determining compliance with NAAQS and PSD
Increments not exceed the GEP stack height, the actual stack height may be greater. Guidelines

for determining GEP stack height have been issued by U.S. EPA (1985).

All existing HBPW stacks considered in the modeling analysis are at or less than the de minimis
GEP height of 65 meters (213 ft) and, therefore, comply with the U.S. EPA promulgated final
stack height regulations (40 C.F.R. 51). However; the stack for the baghouse that controls Unit
#10 is greater than 65 meters, and therefore GEP is determined by the use of Equation 1. The
tallest influential building (after the proposed building modifications) for the Unit #10 baghouse
stack will be the new structure that houses the Unit #10 boiler, which has a height of 46.94 meters
and a maximum projected width (L) of 33.89 meters. Therefore, using Equation 1, the GEP stack
height for the baghouse stack of Unit #10 will be 97.78. As the stack is being designed to be at a
height of 76.20 meters (250 ft), it is less than the GEP stack height, and therefore also complies
with the U.S. EPA stack height regulations.
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While the GEP stack height rules address the maximum stack height that can be employed ina
dispersion modeling analysis, stacks having heights lower than GEP stack height can potentially
result in higher downwind concentrations due to building downwash effects. The affects of
building downwash on the HBPW boiler stacks have been accounted for by running the U.S. EPA
BPIP-PRIME program, based on the various building configurations and stack heights. The
various downwash parameters were determined by this program and are assigned to each stack

for use within the input file of each modeling run.

When appropriate, downwash was determined for existing stacks based upon the existing
building configuration and determined separately for stacks after the proposed modification.
Although the stacks for Unit #4 and Unit #5 will not be modified as part of the proposed
modification to the facility, a new building structure will be in place for Unit #10, thus creating
changes to the downwash on Units #4 and #5. This has been taken into account when performing
the deposition modeling by running “before” and “after” modification scenarios in order to
determine the “net” deposition. In addition, the pre-modification downwash parameters for
Boiler 3 were included in the PM,, PSD Increment modeling as this more accurately represents

the reductions in ambient impacts as a result of shutting this unit down.

6.3 MODELED EMISSION RATES

The first step in the criteria pollutant modeling analysis was to model the net emissions from the
proposed modification for any pollutant for which the net emission rate exceeds the applicable
PSD significant emission rate. The impacts resulting from the net emissions are then compared
to the Significant Impact Levels (SILs) listed in Table C-4 of the NSR Manual (Table 6-1 of this
application support document). Whenever impacts from a new source or modified source exceed
the applicable pollutant SILs, emissions from the entire facility must be considered in PSD

Increment and NAAQS modeling analyses, along with appropriate off-site sources.

The following subsections will discuss the criteria pollutant emission rates for the proposed

project.
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6.3.1 . Carbon Monoxide {CO)

The emissions of CO associated with the proposed installation of the new CFB boiler (Unit #10)
were modeled in a preliminary analysis to determine if additional modeling would be required to
demonstrate compliance with the CO NAAQS. Unit #10 is the only source that is considered an
“affected source” of CO as proposed in this modification, and it was the only source included in

the CO SIL modeling. It should be noted that the CO emission reduction from the shutdown of

Unit #3 was not included to offset the CO emissions from Unit #10 in the SIL modeling.

The potential emission rates of CO from the new boiler were discussed in Section 3 related to the
various types of fuel used in the boiler. It has been determined that the hourly emission rate of
CO would be maximized when the boiler was firing up to 10% (on a heat input basis) sewage

sludge as fuel. Table 6-4 presents the emission rate of CO from the new boiler m terms of pound

per hour and gram per second.

Table 6-4. Maximum CO Emission Rate from Proposed New C¥B Boiler (Unit #10)

Parameter Value
Max Hourly Emission Rate (Ib/hr) 308.3
Modeled Emission Rate (gram/sec) 38.8

6.3.2 Particulate Matter (PM;y)

The net emissions of PM;, resulting from the proposed modification were modeled and the
impacts were compared to the applicable SILs for PM;y. However, in the case of PMyy, the net
emissions produce impacts above the SILs, and therefore, a full emission inventory for PM,
emission sources at HBPW and for off-site sources was required to be included in a PSD

Increment and NAAQS analysis for PMj,.
The emissions of PM;, associated with the proposed modification were presented in Section 3.1.1

for the new CFB boiler, and in Section 3.2 for coal storage and handling, point and fugitive

emission sources. For PSD Increment modeling, past actual emissions were determined because
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the past actual emissions are considered pre-baseline emissions for PSD purposes. Therefore,

only the net increases or decreases in emissions should be included in the PSD modeling.

PSD Increment Emission Rates

The PSD baseline date for PM,, in the Holland area (Air Quality Control Region 122) is January
31, 1980. Therefore, any sources of PM; installed and operating prior to January 31, 1980 are
considered pre-baseliné sources and their emissions (af past actual levels) should not be included
in PSD modeling analyses. As a result, only the net emissions (related to the increase in coal
usage due to the modification) from the coal storage and handling operations should be modeled,
along with the increase in emissions from the proposed new boiler and the reduction in emissions
from the shutdown of Unit #3 (also a pre-baseline source). The net emissions per source are

provided in detail in Table D-4 of Appendix D.

Table 6-5 below summarizes the sources of PM|, emissions that have been included in the PSD
Increment modeling analysis. The methodologies used to determine the coal handling emission
rates were discussed in Section 3.2 and the netting for coal handling sources is provided in more
detail in Appendix B. In addition, the emission reduction resulting from the shut down of Unit #3
has been modeled as a negative emission rate, and the rate is based on dividing the past actual

annual emission rate used in the netting calculations by 8,760 hours/year.

The PM,, emission rates for fugitive sources presented in Table 6-5 represent the worst case daily
emission rates averaged over a 24-hour period. This has been done to provide a more
conservative estimate of the maximum 24-hour impact that may occur from the fugitive sources
that are subject to wind erosion. Annual emissions due to wind erosion are expected to be much
less than the maximum daily x 365 days/year, and are based upon the average daily emissions.
For purposes of the PM;, compliance demonstration, the maximum daily emission rates have
been utilized to demonstrate compliance with both the short-term (24-hour) averaging period and

the annual averaging period, and this should be considered a conservative approach.

- 66 -




IN\@I

poruauraydur 2q i e

se1dajens [0nuod HONEdYIPOW-1sod WO 1[NSII [|km BY) SUOISSTIIS A[IEp X 952aI00p 1)) Sjussardar ojer ToISSIWa Jau Sy I, (sanAnoe Aniep jewrou) spid

[202 31 JO vaJe PAoedwod 2y} Uo UOISOR PULM Wol SUN[NSAT 211 UCISSIIS ATIPp WINMITXEW 9

U st a11d 1209 pajordios a7y JOF )L UOISSINID SATISNY Y .

"pejuswRfdwr 59 [ ey} sarBalEns [0NU0o 9T} TUNODOE O $33L] PUE UONEIFIPOM SIY) Uf pasodoid oFesn [20o posea1oul oy wol] FuT)[nsed SEOISSIID
Aftep ur aseatoul o) s1uesaIdar ojel UOTSSIS 19U oY |, “syuowrdiys SULP UOSOID PUIM PUR (SONIANSE Afrep Teurion) 2jid @An08 91} UO WOISOID pumm
‘SarAnaE 1970p [inq ‘Surpeofun digs woxy doIp [20d oY) 10 sUOISsIIIa AJYep UINWIXEW ay3 JO WIns oY) §1 o1d [205 2A10R 91} J0J S)LI UOISSIUIS DATIBNY QY]

EO-dSCTT ¢600°0 Jaddopy Surpeo punosSispupn
(99s;meas) (u/sqy)
J)eY UOISSTIIF ey $30.IN0G MN[0 A IARISN Y
PIPPOIN ToISSIUY 19N
S0-H969° - YL 1 98" 14~ OFLTET 2 2I1d [80) paredwo)
90-HLER'T ero 80°¢ 0'€08’8 ( ©Tld [BO]) 2ALDY
(;m1/29s/wrexs) (Ay/sqy) (Aep/sqr) ()
soyey $I)Y uoIssIUy )Y UOISSIIIF z $32.IN0G BAIY AN ]
UOISSTII PI[POIA JON WENUIXBIA 19N WNWIXEIA] FoIV 321008
SO-d9t°L PO-HT6'S U A OIS YSY ALY 1 31
SO-He6’S YO-HILY ID)[1 UL UOISAWIT (] 1U[)
1800 £¥9°0 asnoygeq so[rg adel01g 20D (] WU
¥S0°0 60 asnoygeg ASNOH JIoYSNI)/IISURL ],
10-HL9%1- ¥o1°1- UMOPp IS — (Jonuo) dSH) ¢# U Funsixg]
L't YA N e asnoydeg 014 U} Joflog g40 MaN
{d9s/tuex3)
sajey uoIssIg (r/sqD $32IM0¢ U0
’ $9)BY UoIssnuy
PI[PPOTA

(SISAJRUY JUIWANY (S J) SUOISSIUIT JON — SOJ€Y UOISSTIUTY VAT 'S-O O[QEL

@)
FIN




INE-

@)

NAAQS Emission Rates

NAAQS modeling requires all emission sources, regardless of their installation date, to be
modeled simultaneously at their potential emission rates. This includes all sources at the facility
being installed or modified and all appropriate off-site sources. Table 6-6 summarizes the
HBPW emission sources included in the PM;y NAAQS modeling, and includes existing Units #4,
#5, and the existing fly ash silo that will remain operational for the existing boilers. All HBPW

sources have been modeled at their respective maximum potential short term (Ib/hour or 1b/day)

‘emission rates, as listed in Table 6-6.

Again, the coal handling fugitive (area) source PM, emission rates presented in Table 6-6
represent the worst case daily emission rates averaged over a 24-hour period to provide a more
conservative estimate of the maximum 24-hour impact that may occur from the fugitive sources
that are subject to wind crosion. As previously stated, annual emissions due to wind erosion are
expected to be much less than the maximum daily x 365 days/year and are based upon the
average daily emissions. For purposes of the PM;; NAAQS compliance demonstration, the
maximum daily emission rates have been utilized to demonstrate compliance with both the short-
term (24-hour) averaging period and the annual averaging period, and this is again considered a

conservative approach.

Table D-5 of Appendix D provides a more detailed breakdown of the sources and their associated

emission rates used in the PM;; NAAQS modeling.
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6.3.3 Teaxic Air Contaminants

The emission rates of toxic air contaminants (TACs) are presented in Appendix B for the various
fuel scenarios. In order to determine the modeled emission rates, the maximum short term
emission rate for each TAC was taken based on the fuel that resulted in the highest emissions on a
pound/hour basis. The modeled emission rates (units of gram/second) and results of the TAC

analysis are presented in Table D-6 of Appendix D.

6.4  EXHAUST PARAMETERS

Appendix D, Tables D-1 through D-3 present the exhaust parameters and locations for all of the
HBPW sources included in the PSD Increment, NAAQS, and TAC modeling analyses. Tabie D-1
presents the parameters used for the sources modeled as point releases, while Table D-2 and Table
D-3 contain the parameters used for the arca and volume source releases, respectively. Point
sources have been used to represent stack emission points, coal pile and coal handling fugitive
emissions were modeled as polygon area sources, and a volume source was used to represent the

fugitive release from the underground hopper loading activity.

The area source parameters were determined based on the approximate areas that the various
sections of the coal pile will occupy, and were based upon the storage needs of coal that will be

held on the facility property. The site map of Appendix A indicates the approximate boundaries

of the coal storage pile.

The fugitive emissions from the coal loaded into the underground hopper that feeds the enclosed
conveyer system have been represented by a volume source that is released at ground level. The
volume source characteristics have been determined by the procedures of Section 1.2.2 of the U.S.
EPA’s Users Guide for the ISC3 Dispersion Model. In defining the initial lateral (dyo)} and
vertical (8zo) dimensions of a single, ground level volume source, the U.S. EPA suggests the

following methodology (assuming that the release 1s not adjacent or on top of a building).

ovo = length of side (m) + 4.3

ozo = vertical dimension (nm) ~ 2.15

=70 -
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The underground hopper loading opening has been approximated as a 12 ft by 12 £ (3.66 m)
square, and the vertical dimension of the source was approximated as the middle of the hopper
opening above-ground enclosure, at 4 feet (1.22 m). Based on these values, the initial lateral

dimension is therefore equal to 0.851 m, and the initial vertical dimension has been assigned a

height of 0.567 m.

6.5  ADDITIONAL SOURCE LISTING
An "off-site” or additional source listing was obtained from the MDEQ - AQD for PM,q. The

sources from this listing that were used in the modeling are summarized in Table 6-7, and the

listing as provided by the MDEQ is included in Appendix E.

The PM;; modeling analysis has been conducted to demonstrate compliance with the applicable
PSD Increments and NAAQS. Therefore, the PSD modeling includes appropriate off-site PSD
Increment consuming sources, and the NAAQS modeling analysis includes all sources that the
MDEQ-AQD considers to have significant impact areas (SIAs) that interact with the SIAs
produced by the HBPW sources.

MDEQ-AQD modeling personnel were consulted to provide a list of appropriate off-site sources
for use in the PSD Increment and NAAQS modeling analyses. The off-site inventory was emailed
to NTH Consultants on March 6, 2006. Upon receipt of the off-site sources, the listing was
examined to determine whether each off-site source consumed PSD Increment. For the PMyq
listing, it was determined that one source would be considered a pre-baseline source that would
not have to be included in the PSD Increment modeling. Specifically, the Consumers Energy J.H.
Campbell power plant was determined to be in existence at the time the minor source baseline
date was established for PM,; (January 31, 1980 in AQCR 122) and therefore does not consume
increment {because the major equipment has not been modified after the January 31, 1980
baseline date). Table 6-7 presents the off-site sources included in the PM,;y PSD Increment and
NAAQS modeling analyses. The information in this table includes the source SRN and modeling
ID, the company name and source description, whether the emission source consumes increment,

the PM,, emission rates, and pertinent exhaust characteristics.
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6.6 BACKGROUND CONCENTRATIONS

To analyze impacts relative to NAAQS, estimates of background pollutant concentrations are
needed. Background concentrations are obtained from ambient air quality monitors and include
contributions from other sources in the area and may include contributions from natural sources,
anthropogenic sources too distant to be included in the modeling inventory, small area sources,

and/or other unidentified sources.

For this study, background concentrations for the Grand Rapids, Michigan area were obtained
from the MDEQ-AQD via email on June 2, 2006, Table 6-8 summarizes the background
concentrations that have been used in the NAAQS compliance analyses for PM;,. Monitor

selection and background concentrations are presented in Appendix F.

Table 6-8. PM,, Background Concentrations for NAAQS

PM;y
Averaging Period Concentration
(pg/m*)
Annual 20.0
24-Hour 45.0

The following section will present the results of the criteria pollutant and TAC dispersion
modeling analyses. As the results of the deposition model are used as imput information for more
detailed analysis in the lead and mercury Human Health Risk Assessment (HHRA), the results
are not discussed here. However, Section 7.0 of this document provides some updated
information about the deposition specific input parameters that were not discussed in the
Modeling Protocol. In addition, the lead and mercury HHRA is being provided as Appendix H of

this application document.

73 -




RNi=
@)

6.7 MODELING RESULTS
The results of the CO, PM,, and TAC modeling analyses are contained in the following

subsections.

6.7.1 Carbon Monoxide (CO)

A Significant Impact Level (SIL) modeling analysis was performed as a preliminary step to
determine whether more refined modeling would be needed to demonstrate compliance with the
NAAQS for CO. Only Unit #10 is considered an “affected unit” for the purposes of this
modification with respect to CO emissions. Past actual CO emissions from Unit #3 could have
been modeled at a negative emission rate to offset the impacts from Unit #10, however ambient

concentrations from Unit #10 were low enough that it was not necessary to include Unit #3 in the

compliance demonstration.

Table 6-9 presents the results of the modeling analysis conducted using the potential emission rate

of the new CFB boiler as proposed in this modification. The emission rate for Unit #10 was

presented in Table 6-4.

Table 6-9. Resuits of the CO SIL Modeling Analysis (01 - 05 BIV MET)

. Impact Impact Significant .
Averaging Mammurln Yesfr of UTM UTM JImpact Maximum
X Impact Maximum . . Impact As
Period (ug/m’ ) Impact Easting Northing Level % of SIL,
& P (meters) (meters) (ug/my’) °
1-hour 38.03 2003 571,294.4 | 4,741,259.0 2000 1.90%
8-hour 25.76 2001 572,994.4 | 4,738,159.0 500 5.15%

" Consistent with how the standards are applied, the maximum 1-hr and 8-hr impacts are based upon the highest
of the 2™ high impacts determined using five discrete years of meteorological data (2001 through 2005).

As shown in Table 6-9, the emissions from the proposed new boiler do not result in impacts that
are greater than the applicable SILs for CO. The 1-hour CO impact from Unit #10 is only 1.9% of
the applicable SIL, while the 8-hour impact is about 5.2% of the 8-hour SIL. Due to the fact that
impacts from the proposed equipment are less than the applicable SILs for CO, the impacts are
considered insignificant and no further modeling 1s required to demonstrate compliance with the

NAAQS for CO.
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6.7.2 Particulate Matter (PMyg)
Tnitial modeling results predicted impacts of PMyy greater than the SIL. Consequently, both a
PSD Increment and NAAQS modeling analysis were performed.

PSD Increment Analysis

The PM;y PSD Increment modeling analysis considered all of the HBPW sources that would
experience an increase or decrease in PM;; emissions as a direct result of the proposed
modification (i.e. sources considered “affected sources” for modification purposes). The analysis
has a tiered approach for compliance demonstration. The first tier is used to show that the
proposed project will not consume more than 80% of the allowed U.S. EPA PSD Increment for
each averaging period (i.e., for PMy, - annual and 24-hr periods). The second tier is to show that
the proposed project and all off-site increment consuming sources, modeled simultaneously, will

comply with 100% of the applicable PSD Increment for each averaging period.

Table 6-10 presents the results of the modeling analysis conducted to demonstrate compliance
with 80% of the PM;o PSD Increments. The HBPW PM;, emission sources modeled for the 80%
PSD Increment analysis include the all sources for which there will be a net PM,, emission
increase or decrease as a direct result of the proposed modification, as all other sources not
affected by the modification are considered pre-baseline sources (i.e. not installed or modified
after January 30, 1980). The HBPW emission sources and PM,, emission rates were previously

listed in Table 6-5.

Table 6-10. Results of HBPW PM,, 80% Increment Modeling (03 - 07 BIV MET)

Maximum
Maximum Impact Impact 160% of 80% of HBPW
Averaging Impact ! UTM UTM PSD Class 11 | PSD Class I | Impact As
Period p 3) Easting Northing Increment | Increment % of PSD
(g/m (meters) (meters) (pg/m3 ) (j.l.g/ms ) Class Il
Increment
Annual 0.0221 576,190.9 | 4,738,957.5 17 13.6 0.13%
24-hour 6.830 -572,358.1 1 4,738,179.5 30 24 22.77%

! Consistent with how the standards are applied, the maximum annual impact is based upon the highest of the 1%
high impacts determined using five discrete years of meteorological data (2003 through 2007), while the 24-
hour maximum impacts are based upon the highest of the 2™ high impacts from the same five year set of
meteorological data.
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As shown in Table 6-10, the PSD Increment consuming PM,y emission rates for the proposed

project do not result in impacts that are greater than 80% of the applicable PM,;y PSD Increments.

The annual impact is predicted to be less than 1% of the PSD Increment, while the 24-hour impact

is about 22.77% of the PSD Increment.

To demonstrate compliance with 100% of the PSD Increments, the HBPW sources modeled in

relation to the 80% PSD Increment analysis were modeled simultaneously with all appropriate

off-site sources of PM,, emissions that have been determined to consume the PM;, Increment.

Table 6-7 presented the off-site PSD sources (i.c., those sources listed with PSD emission rates),

including the modeled PM,p emission rates and the source parameters. The results of the 100%

PSD Increment modeling analysis are presented in Table 6-11.

Table 6-11. Results of the HBPW PM;, 100% Increment Modeling (03 - 67 BIV Met)

: Maximum
. Impact Impact 100% of
Averaging Max"““ﬁ“ UTM UTM PSD Class II Impact As
. Impact R . % of PSD
Period 3 Easting Northing Increment
(g/m’) (meters) (meters) (ug/m’) Class 11
Increment
Annual 0.453 572,540.9 4,738,907.5 17 2.66%
24-hour 0.057 572,490.9 4,738,957.5 30 30.19%

Consistent with how the standards are applied, the maximum annual impact is based upon the highest of the 1%

high impacts determined using five discrete years of meteorological data (2003 through 2007), while the 24~
hour maximum impact is based upon the highest of the 2™ high impacts from the same five year set of
meteorological data.

The results of the 100% PSD Increment modeling analysis for PM;, demonstrate compliance with

the PM;, PSD Class II Increments. As shown in Table 6-11, the annual PM,, impact for all

HBPW and off-site increment consuming sources is approximately 2.7% of the annual PSD

Increment, the 24-hour PM,, impact is about 3(0% of the associated PSD Increment for PM;,.

National Ambient Air Quality Standard (NAAQS) Analysis

After having demonstrated compliance with the PSD Class II Increments, the last step in the PMy,

modeling analysis is a demonstration of compliance with the annual and 24-hour PM,, National

Ambient Air Quality Standards (NAAQS).
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Unlike PSD Increments, which are designed to prevent the air quality in a given region from
significantly deteriorating beyond the conditions that existed at a stipulated baseline date, the
NAAQS are designed to ensure the protection of human health and the environment. Therefore,
the NAAQS modeling analysis includes all pertinent sources of emissions near the source of
interest, regardless of their installation date. In addition, NAAQS modeling analyses also include
a background concentration, which represents the impacts from sources in the area of interest that

are not physically included in the modeling analysis (concentrations presented in Table 6-8).

The PM;; NAAQS consist of primary and secondary standards. The primary standards have been

developed to protect public health, including the health of sensitive portions of the general
population (i.e., asthmatics, children, ¢lderly, etc.). The secondary standards are designed to
protect public welfare, including decreased visibility in a region and damage to animals, crops,

vegetation, and buildings. In the case of PM,,, the primary and secondary standards are identical.

Simnilar to the PSD Increments, the PM;o NAAQS are applicable over both annual and 24-hour
averaging periods. The NAAQS modeling analysis includes all PM;, emission sources - all
HBPW PM,; emission sources and all off-site PM,, emission sources (Table 6-7; sources with
rates identified as NAAQS rates) — at their allowable (or proposed allowable) emission rates. In
addition, background concentrations were then added to the concentrations predicted by the
dispersion model in order to determine the overall maximum concentrations. The results of the

initial PM;o NAAQS modeling analysis are presented in Table 6-12.
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Table 6-12. Results of the HBPW PM;, NAAQS Modeling Analysis (03 - 07 BIV MET Data)

Maximum Impact Impact Primar Background | Total Total
Averaging 1 UTM UTM y Concen- NAAQS | Impact
\ Impact . . NAAQS .
Period g/m® ) Easting Northing 3 tration Impact | As % Of
(G (meters) | (meters) | FF™) | om’) | ugm’) | NAAQS
Annual 19.65 575,240.9 | 4,733,257.5 50 20 39.65 79.30%
24-Hour 113.67 574,740.9 | 4,733,257.5 150 457 158.67° | 105.78%

! Consistent with how the NAAQS are applied, the maximum annual impact is based upon the highest of the
1* High impacts determined using five discrete years of meteorological data {2003 through 2007), while
the 24-hour maximum impacts for PMy, are based upon the highest 6" high impact from the same five year
set of meteorological data.

This background level comes from a Grand Rapids urban site, approximately 30 miles away from the HEPW
facility.

A cubpability analysis has been conducted to show that the HBPW will not significantly contribute to any
predicted exceedance of the 24-hour PM;; NAAQS standard. Additionally, the results of this initial
modeling analysis do not necessarily mean that the NAAQS standard will be exceeded. Further refined
modeling would be required utilizing more detailed information for off-site sources int order to more
accurately predict maxinmum impacts.

As shown in Table 6-12, the initial PM;y NAAQS modeling analysis predicts an exceedance of
the PM, 24-hour NAAQS when the model predicted maximum impact is added to the
background concentration. Therefore, in order to determine that the HBPW modification will not
significantly coniribute to any exceedance (i.e., the modeled exceedances are the result of other
off-site facilities), a culpability analysis was conducted. The culpability analysis was conducted
by utilizing threshold violation files (or Maxi-Files; *.max) that were generated during the PM;
NAAQS modeling runs. The Maxi-Files provide the receptor location and date information for
the First High impacts at any receptor and day combination that results in an impact that exceeds a
pre-determined threshold. In this case, the threshold was taken as any modeled impact of greater
than 105 ng/m’ (which is the standard of 150 pg/m’ minus the background of 45 pg/m®). Thus,
the Maxi-Files would provide a determination of which receptors were showing possible NAAQS

exceedances and on what days these impacts were predicted to oceur.

After reviewing the Maxi-Files for the 5 year data set, it was determined that only 5 receptors (of
the 6,032 included in the initial analysis) were showing impacts of 105 ug/m’ or greater for
various days throughout the 5 year period. These receptors were then included in the culpability

analysis. The purpose of the culpability analysis is to show that the HBPW facility's maximum
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impact at these receptors would be “insignificant” on the day that the violation is predicted to

occur, and that the predicted exceedances were not caused by the HBPW sources. In order to

achieve this, a separate modeling run was conducted utilizing only the 5 receptors that showed

predicted exceedances, in order to determine the maximum HBPW 24-hour impact at the

allowable emission rates at each of these 5 receptors. Since all of the predicted excursions were in

2007, only the 2007 MET data sct was utilized in the culpability runs, in order to determine the

First High impact of HBPW at each of these receptors.

The receptors found to show the predicted NAAQS exceedances are presented in Table 6-13

along with the predicted First High HBPW impact at each receptor, for the entire 5-year MET

data set. As shown in Table 6-13, the culpability modeling predicts that the Highest 1* High

impact of HBPW for each of these receptors was found to be 2.29 ug/'m3 . This impact (and all

other impacts) is less than the PM;, Significant Impact Level (SIL) of 5 p.g/m3 for the 24-hour

averaging period, therefore, it is concluded that the HBPW facility’s impact would not contribute

significantly to any predicted exceedance.

Table 6-13. PM,; 24-HR NAAQS Culpability Modeling Analysis (2007 BIV MET)

HBPW Receptor Receptor
. . , Year of
Maximum Location Location Maximum
Impact ' UTM Easting UTM Northing Impact
(pg/m’) (meters) (meters) P
2.29 575,240.94 4,733,507.5 2007
1.76 574,740.94 4,733,507.5 2007
2.01 575,990.94 4,733,507.5 2007
2.09 575,240.94 4,733,257.5 2007
1.77 574,740.94 4,733,257.5 2007

" The impacts listed are the model predicted impacts for all HBPW sources represented within the dispersion
model. For purposes of this analysis, an exceedance was predicted for each receptor location in the original
PM,¢ modeling analysis if the NAAQS Source Group had a predicted impact is greater than 105 p o/m’
{standard - background; 150 - 45 pg/m3). The PM,, 24-hr impact listed in Table 6-13 is the highest 1* high
impact for HBPW sources at each receptor for the 2007 MET data set, including all days per year.

It should also be noted that while the modeling analysis may predict an exceedance of the 24-hour

standard, refined modeling using more accurate stack parameters and release characteristics for
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the off-site sources would likely result in impacts that show compliance. However, rather than
seek refined source parameters for off-site sources (which could reciuire a great deal of additional
time and effort by the MDEQ-AQD to determine), the culpability method was used to show that

HBPW would not contribute significantly to any exceedance.

6.7.3 Toxic Air Contaminants (TAC) Analysis

In addition to the criteria pollutant modeling analyses, a TAC modeling analysis has been
conducted to demonstrate that the emissions of TACs from the new CFB boiler (Unit #10} will be
in compliance with the Michigan AQI)’s air toxics regulations. Refined modeling for TACs was
performed to determine the ambient, off-property impact from trace metals and organic

compounds emitted from the new boiler.

Modeling was performed in accordance with the same methodology used for the criteria pollutant
modeling and followed all regulations, guidelines and policies established by U.S. EPA and
MDEQ, and again utilized the ISC-AERMOD (PRIME) model Version 04300. Michigan Rule
225 states that emissions from the new or modified source shall not cause a violation of the Initial

Threshold Screening Level (ITSL) for non-carcinogens or Initial Risk Screening Level (IRSL) for

carcinogens.

The results were determined by scaling the emission rate for each TAC by model predicted
impacts based on a 1.0 gram/second model run for the averaging period associated with each
TAC’s applicable screening. Using this methodology, it is possible to determine the ambient
impacts for multiple pollutants based on one model run instead of running a model for each TAC
individually. The emission rates and calculated ambient impacts for all TACs (which includes

HAPs) are presented in Table D-6 of Appendix D.

Table D-6 shows that the highest emitted TAC, sulfuric acid, results in an ambient impact of 0.48
ug/m’® when scaled by the modeled impact. This impact is approximately 5% of the allowable
screening level (SL) of 10 ug/m’ on an 8-hour averaging period basis. Similarly, the TAC that
has the highest ambient impact versus its screening level is acrolein, which has an ambient impact
of 0.08 pg/m’ - approximately 16% of the allowable screening level (SL) of 0.5 ug/m’ on a 1-hour

averaging period basis.
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Overall, the results presented in Table D-6 show that all TACs will comply with the applicable
screening levels at the maximum predicted emission rates and thus comply with the Michigan

AQD air toxics rules.
6.8  DISPERSION MODELING FILES
The complete Lakes Environmental project files are being provided in Appendix G on compact

disc for the following modeling analysis conducted in ISC AERMOD PRIME.

Table 6-14. Summary of the HBPW Modeling Files

CO_01_R2 through CO_05 R2 CO SIL Models 2001-2005

HBPMr103 through HBPWr107 PM;p PSD Increment Models 2003-2007

NAQO3Prl through NAQO7Pr! PM; NAAQS Models 2003-2007
07PMCULP PMio NAAQS Culpability Model 2007
HBPW_GPS TAC modeling Gram/Second Model 2005




PM10 Emission Rates

Future Potential

Holland BPW - PM10 Emission Rates for Dispersion Modeling

%3
Heat Input Emission Factor Rate rate (tpy} ”m ﬁ m _m ,f :
(mm Btu/hr) {Ibfmm Btu) (Ib/hour)
New Boiler 865.00 2.500E-02 21.63 94.72
Boiler 4 0.00 0.000E+00 0.00E+00  same as above JUL 0 8 2008
Botler 5 0.co 0.000E+00 0.00E+00 same as above
| AIR QUALITY -
Modeled Emission Rates
PSD thfhour gramisec NAAQS Ib/hour gramisec
NEW CFB Boiler 21.625 2.725E+Q0 NEW CF Boiler 21.625 2, 725E+00
Boiler 3 -1.164 -1.467E-01 Boiler 3 N/A N/A
Boiler 4 N/A N/A Boiler 4 9.68 1.220E+00 0.04 Ib/mmbtu basis
Boiler 5 N/A N/A Boiler 5 12.76 1.608E+00 0.04 Ib/mmbiu basis
Calculation of Potential Emission Rates for Boilers 4 and 5 Based On ROP Limits
Assumptions: 11 mmBtu / MW
7.5 b air / 10,000 btu {or 1 ft3 air per 100 btu)
11932 btu / pound coal (RY2004 MAERS value}
9.96% ash content
Calculation: (Btufhour) x {7.5 [b air / 10,000 btu) x {excess air} + (fuel mass input - ash) = pounds exhaust gas
Pounds Erission Hourly
Heat nput Mass of Air Lb Air @ 50%  |Fuel Mass Input Limit Emission
TPY Rat
MW Output (mmBtufhr) {Ibs) excess minus Ash (Ibs) mnzmuﬁnmww (th PM / 1000 Rate ate
g Ibe.g) {Ib/hr) gram/sec
Boiler 4 22 242.00 181,500.00 272,250.00 18,261.55 290,511.55 0.26 75.53 330.83 9.517E+00
Boiler 5 29 319.00 239,250.00 358,875.00 24,072.04 382,947.04 0.25 95.74 419.33 1.206E+01
Calculation of Potential Emission Rates for Boilers 4 and 5 Based On MAERS
PM Emission Potential Potential
Heat Input Coal Use Factor Based Hourly Annual
MW Output {mmBtufhr) (lbsihr) Tons Coal (ton/hr) on Testing |Emission Rate {Emission Rate
(Ib PM / mmBtu} {!b/hr} (tpy)
Boiler 4 22 242.00 20,281.80 10.14 0.0386 9.34 40.91 81.829
Boiler 5 29 312.00 26,734.83 13.37 0.0369 1.77 51.56 103,115
mmbtulyear ton coallyear 0.0400 988 42.40
2,119,920.00 88,833.39 0.0400 12.76 55.89
2,794 440.00 117,008.56

File: Holland Modeling_REVt 07082008

Pg: PM10 Rates
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