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SECTION 1 INTRODUCTION AND SUMMARY

The proposed American Municipal Power Generating Station {AMPGS) project is the developmeont
of a new pulverized coal-fired electric generating facility. The facility will consist of fwo steam
generators designed for base load operation with a nominal net power output of 430 MW eachora
maximuim heat input capacity of 5,191 MMBtwhr each. The units will burn a blend of Ohio, Central
Agpalachian and/or Powder River Basin coals. The proposed project is fecated in Meigs County
{Ohio) In UTM Zone 17, 420,794 meters casting and 4,306,082 meters northing. A site plan for the
proposed AMPGS is included in Appendix A.

This project will involve major emissions for 8Oz, NO,, PMy and CQ. As a result, air quality
moxleling is required for each of these pollutants, including a PSD increment analysis for SO, NO,
and PMyq. Fhe maximum emission rates presented in the PTT application for the emissions units that
are incladed in this Class I modeling analysis ate presented in Appendix A,

The Class 1] air dispersion modeling was completed using US EPA’s ABRMOD dispersion modet
and pursuant {o the guidelines established in Ohio EPA Engineering Guide #69 and the US EPA
New Source Review Workshop Manual, Prevention of Significant Deterioration and Nonaftainment
Area Permitting {Drafl October 1990). Details on the modeling methodology and the predicted off-
site impacts are included in this report. Table 1-1 summarizes the maximum predicted off-site air
quality impact from the AMPGS,

Table 1.1
Air Quality Modeling Summary
Predicted Maximepm Off-Site impact from the AMPGS

® The Class H PSD Increment value can not be exceeded more than once per year.
® The maximum NO, emission rates have been used in this Class 1f analysis rather than the NO, fraction,
This is conservative and results in predicted NO; concentyations that are higher than would result i the
MG, emission raies were used.

) There are no Class 11 PSD Increments assigned for CO. The values presented are ¥ of the NAAQS as
insrructed in Ohic BEPA Guidelines.

PSD PSDH
Maximum | Sccond High | Significant | Monitering |4 Class ¥
Predicted Predicted Impact De Mininyis PSP
Avg. [Conceptration] Concentration] Incroment |Concontration|Increment] NAAQS
Poltutant | Perind]  (ig/m®) {ugfm’) {paing) {nginr’) {pgim’) 1 (ugfm™)
3-Hr 63.61 56.68 25 NA, 2564 1,308
S0, [24Hr 15.79 12.38 5 13 45,545 365
Asnual 1.53 MNA | NA if 50
NOM | Annual £,99 NA, i 14 12.5 190
Mo 24-5r 3.46 2.93 5 10 15 150
Azmnual .73 NA i A 5.5 S0
co 66,74 48.59 2,000 NA 10,0064 46 000
§-Hir 28.11 23.67 300 375 250047 1 18,000
Motes:
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The Class 1] niadeling resuits summarized in Table §-1 indicate that interactive NAAQS modeling is
required for SO;. The other polutants evatuated in this analysis have off-site impacts less than the
P81 significant Jevel and interactive modeling is not required.

The interactive NAAQS analysis for 8O;, presented in Scction 4 of thiz report, identifics several
predicted NAAQS exceedanves for the 3-hour, 24-hour and annual averaging periods. However, the
contribution of the AMPGS to each of these predicted exceedances is less than the PSD significance
levels (i.e., the impact of the AMPGS is less than 25 pg/m® for the 3-he averaging period, 5 ng/m’
for the 24-hour averaging period and 1 pg/m® for the annua] averaging period).

An analysis of different load scenarios for the two main coal-fired botlers was performed to verify
that the “worst case” operating scenarios had been evaluated for Class If air quality impacts. The
alternative load analysis, presented in Section 9 of this report, demonstrated that the “worst case”
mapact is predicted when both boilers are operating at 100% load. As a result, this is the load
scenario used firoughout this Class I anelysis.

In addifion 10 the air quality medeling required by the PSD miles and gaidelines, the air qualily
impact enalysis for the AMPGS includes an evaluation pursuant to Ohio EPA’s Alr Toxic Policy
{ATP) that is presented in Section 8 of this report. This modeling demonstrates that the AMPGS
will not have any adverse impact on local air guality.

The results from the Class 1 modeling were considered in the Additional Impacts Analysis that is
also included in this Vohume of the PT application for the AMPGS. The Additional Enpacts
Analysis demonstrates that the AMPGS will not cause any adverse environmental impacts.

s GT Bovironmental, ine,
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SECTION 2 MODELING METHODOLOGY

SITE OVERVIEW

AMPGS is located in Lefart Township in Meigs County, Ohio, 40 CFR Part 51, Appendix W-
Guideline on Alr Quality Models, Section 8.2.3 defines “rural” as a population density of less than
750 people/square kHlometer. The population of Letart Township 18 646 people and the area of Letar
Township is approximately 36 square idlometers, This is a popuiation density of 18 peoplesim® and
therefore is classified as nural. A review of the topographic map also supports a “rural” classification
as the area is primarily forested. The nearby ayeas impacted by emissions from (his facility me
designated as Class I arcas pursuant to the PSE rules, 40 CFR Part 51,

Figure 2-1 is 2 topographical map of the immediate vicinily of the AMPGS.

Figure 2-%
Topographicai Map
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AIR DISPERSION MODEL

The analysis was compieted using the US EPA approved AERMOD modeling programs including
ABERMET, AERMAP and AERMOD. The Buliding Profile Input Program Prime (BPIP Prime)
preprocessor was used 0 determine the Good Engineering Practice (GEP) building dimensions for
downwash caleulations.

3 T Environmental, Inc.
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RECEPTOR GRID AND ELEVATIONS

A primary receptor grid for the Class 1 modeling was established along the AMPGS property line
and extending to a distance of 5,000 meters from the site. Receptors on this grid are placed 100
meters apart, A second receptor grid extends an additionnl 10,000 meters with receptors placed
1000 meters apart, A third receptor grid extends 50,000 meters with receptors placed 5,000 meters
apart. In addition, receptors were placed along Route 124 which crosses through the property. A
total of 14,464 receptors are included in s analysis.

Receptor elevations were obtained from digitized United States Geological Survey USGS 7.3 minute
quadrangies. These digital elevation models (DEMSs) were obtained from Micropath Corporation
(Goiden, CO). Figure 2-2 is a graphic representation of the receplor grid,

Figure 2-2
Reecpior Grid
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AERMET

Narional Weather Service (NWS) hourly surface observations and twice~daily upper air soundings
were used to process AERMET. NWS data for years 1988-1992 were obtained from
wavewebmet.com (The Meteorologicat Resource Center). Upper air and surface data from station
number 03860 (Huntington Tri-State Afrport) were employed to process AERMET, This station is
located at 38.365° N latitude, 82.555° W longitude, 1t has a base elevation of 937 £ and an

anemometer height of 20 &, The upper air data are NCDC TD-6201 PR format. The hourly surface
data are in SCRAM format (Mei144).

AERMET requires userdefined surface roughness {7o), albedo () and Bowen ratio {8,) coefficients,
The surface characteristics for this model are calenlated by averaging the land use in a 3-km radivs
from the meteoralogical site consistent with guidance in the ABRMOD Implementation Guide
(September 27, 2005) and af the recommendation of Ohio EPA.

The land use defermination for the ABRMOD Class I analysis was generated using CTGPROC.EXE
in the CALPUFF medeling program using the Inntington.cmp fand use file. 16.40% of the land in
the 3-km radius surrounding the Huntington Tri-State Airport meteotological station is urban {land
use 10-19), 14.68% s cultivated (Jand vse 20-293, 2,84 % is barten and 66.09% is foresied (land use
40-49}. The barren land was assumed to he forested Jand, the predominant land use type in the 3-km
area, for the sake of this analysis. The Cabell County Soil Survey states that 10% of the forested
tands in the county are pine types (p. 51). Therefore, 62.03% of the land is desiduous forest and
6.85% of the land is coniferous forest, Refer to Appendix B for caloulations and the landuse.dat Sle
generated by CTGPROC.

Table 2-1 lists the coefficients employed in the model. The coefficients vary by season.

Fabie 2-1
Surface Characteristics Bmploved in AERMET
Surfnce Characteristic Spring Summer Antumnp Winter
surface rounhness (z,) 0878 {.080 0.757 0.565
Albedo (r) 0.126 0.13% 0.13% 0.480
Bowen ratio (B,) 0.680 0.508 1106 1.500

The scasonal surface roughness values in Table 2-1 were caleulated using Table 4-3 of the
Addendum to the User's Guide for the AERMOD Meteorological Proprocessor {AERMET) (August
2002). The Albedo values were calculated using Fable 4+ of the User's Guide. The Bowen ratio
was caiculated using Table 4-2b of the User’s Guide.

AERMAP

120 7.5" digital elevation models (DEMs) were cbtzined from Micropath Corporation (private
vendor using USGS data) to run AERMAP. The DEM in the northwest cormer of the modeling
domain is South Rioomingvilie, OH (35082D5). Raven Rock, WV {39081132} is the DEM in the
northeast corner of the domain, Catlettsburg, KY (38082D5) is the DEM in the southwest corner.
Bentree, WV (3808205) is the DM in the sontheast comer of the modeling domain.

5 4T Environmendai, Ine,
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The modeling domain was developed consistent with Section 2.21 of the Revised Draft User’s Guide
for the AERMOD Terrain Preprocessor (ABRMAP) Draft #/14/02. It wili include all terrain features
that exceed 10% elevation slope from any given receptor.
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SECTION 3 SOURCE PARAMETERS

Appendix A of this Class Il anelysis includes a table with dynamic and static stack pacameters
employed for cach stack/vent emissions source as well as the dispersion parameters employed for the
area and volume sources evaluated in the analysis. The maximum emissions rates utilized in fhe
Class II modeling are also presented in Appendix A, The emission rates are also included in the
apphication forms submitted in Valume 1 of the AMPGS PTI application,

GEP STACK BEIGHT

The GEP stack height is the optimum stack height for avoiding downwash effects when condusting
Class 1 and Class [ air quality modeling. It is also the maximam stack height that can be used when
conducting Class Land Class Il air quality modeling. The GEP stack heights for the AMPGS were
caiculated based on the requirements of QAC rule 3745-16-02 and guidance provided in the
“Cuideline for Determination of Good Engincering Practice Stack Height (Technical Support
Document for the Stack Height Regulations} (Revised)” (US EPA June 1985),

Figure 3-1 depicts the struetures on the plant property that were entered into the Class modeling
for downwash calculation purposes. Table 3-2 summarizes the dimensions of each strueture
identified in Figure 3-1. Since all of the buildings shown in Figure 3-1 are comected, all the
structures shown are considered o be “nearby” as defined in QAC rule 3745-16-01 {1} Sinceall
of the buildings shown in Figure 3-1 are “nearby”, the height of the fallest building (Building 7 at
270 1) is used 1o calculate the GEP stack height together with the lesser of: () the overall width of
the entire complex (502 f); or (b) the height of the tallest building (Building 7 at 270 ).

The GEP stack height is calculated in accordance with the cquation found in OAC nie 3745-16-
DL(FH2XD) as follows:

GEP Height = H+ 1.5% .
Hy = 270 foet {Building 7 heighty + 1.5 x (270 foet) = 675 feet

Note: The height of Building 7 (270 i} is less than the entire structure width (502 feet)

7 GT Envirommenta, ne.
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Figure 3-1
Stack and Buoilding Profiles
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SECTION 4 SULFUR DIOXIDE

The proposed AMPGS is classified as a major source of SO, emissions (estimated maximum
emissions with both boilers operating at fufl load for 8,760 hours of 6,820 tpy). The air quality
modeling analysis for SO, includes an assessment of the maximum predicted off-site air quality
impact for an annval average, & 24-hour averaging period and a 3-lour averaging pedod. The aix
quality analysis for 80; includes:

1. A review of fhe PSD Significant Impact Increments;

2. A determination if the predicted off-site impacts exceed the PSD Monitoring De Minimis
Concentration rates;

3. Anassessment of Class I PSD Increment Consumption; aud

4. An interactive NAAQS evaluation (the cumulative air gualily impact of the proposed
AMPGS with other existing 8O, emissions sources).

MAXIMUM OFF-SITE IMPACT FROM THE AMPGS

As indicated in Table 4-1, the maxinum predicted 3-hour average off-site concentration that results
from the proposed maximum SO emissions used in this analysis is 63.61 pg/m®. This concentration
was predisted from meteorolopical data for Tuly 22, 1989 (refer to Appendix C). The location of this
peak 3-hour average SO, concentration is north of the proposed site property {refer to Figure 4-1),

Table 4-1
AMPGS SO, OF-Site Impact
3-Houwr Averaging Perbod
Maximum | Sccond High PED Psh
FPredicted Predicted | Significant | Moniforing Pe | 3% Class If
O4f-Site Off.Sife Trepact ninkreis FED
Impact Empact Encrepaent | Concentration | lImcroment
Year {eg/m’) (ua/m’) {pmim’) (g/m’) (ug/m’)
1988 60,64 56,68
1939 63.61 55.85
1990 6291 56.05 25 NA 256
199) 62.92 52.79
1992 58.12 56,60
Mote:
 The Class ¥ PS Increment can not be exceeded more than once per year.

4 GT Environmental, e,
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Maximum Predicted $O; Concentration 3-Hour Average
1589 Meteorological Data
et & “‘i’f‘%ﬁ% :@nw "“n...

i

DN
<7

2 &
i 2

L) .. i Eo _._B&.H?. . ) ;" ,F' ]
ote: Maximam Concenfration = 63.61 pgfim

As indicated in Table 4-2, the maximum predicled 24-hour average off-site concentration that results
from the propoesed maximum SOz emissions used in this analysisis 15.79 ag/m’. This concentration
was predicted from metedrological data for July 30, 1992 (refer to Appendix C). The location of this
peak 24-hour avorage $O; concentration isnorth of the proposed site {refer to Figure 4-2).

Table 4-2
AMPGS 8O, Off-8ite Impact
24-Fowr Averaging Period
Maximurm Second High PED PSh
Predicted Predicted | Significant { Monitoring De | ¥ Class i}
H1-SHe Off-Site Empact minimis PSD
Impact Impact Increment | Concentration | Incremont
Year {apm’} (aE/m) (ug/m’) {sg/m’} (pirfm’)
1988 14.73 13.26
1989 13,43 15.78
1990 15.22 11.33 5 13 455t
1591 14,62 12,38
1952 15.79 12.36
Note:
M The Clags T PSD Increment can not be exceeded more than once [T YEAE,

14 GT Eavirgnmental, Ine,
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Figure 4-2
Maximum Predicied SO2 Concentration 24-Hour Average
1992 Meteoroiogical Data
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As indicated in Table 4.3, the maxinmum predicted annusl average of(-sile concentration that results
fiom the proposed maximum SO, emissions used in this analysis is 1,72 ug/m®, This concentration
was predicted from meteorological data for 1990 (refer to Appendix C). The location of this peak
anmual average SO, concentration is north of the proposed sile property line (refer 10 Figure 4-3).

Table 4-3
AMPGS 50, Off-Site npact
Annuai Averaging Period
PSD
Monitoring
Maximum Predicted | PSD Signilicant De Minimis ¥ Class I 78D
Off-Site Impact Impact Izerement | Conceatration Increment

Year (ig/m) (gl (rg/m’) (ng/im’)
1988 5,53
1989 }.39
1990 1.72 1.0 NA 10
1904 }.49
1992 }.53

13 GT Eavironmental, ioe
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Figore 4-3
Maximum Predieted 8O Concentration Annual Average
1990 Meteorological Dafa
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Note: Maximum Concentration = 1,72 igfm” located north of the property.

PSD SIGNIFICANT IMPACT INCREMENT

The PSD Significant Impact Increments for S0y are 25,0 pg/m” for a 3-hour average concentration,
5.0 ugf m® for a 24-hovr avelage concentration, and 1.0 yag;‘ms for an annual average. As indicated in
Tables 4-1 through 4-3, the maximum emissions rates used in this analysis result in predicted
maxinmum off-sile alr quality impact higher than the PSD Significant impact Increments fin these
averaging periods, Asarcsult, US EPA and Ohio BPA air quality modeling guidelines require that
NAAQS assessment be perforimed with interactive modeling {i.¢., the emissions from the proposed
facility must be modeled in combination with emissions from other major sources in the surtounding
area).

PSD MONITORING DE MINIMIS CONCENTRATION

The PSD Monitoring De Minimis Concentration for §0; is 13 ug/m® for a 24-hour average
concentralion. There is no PSD Monitoring De Minimis conventration for either an annual average
ora 3-hour average for 8O, Asindicated in Table 4.2 for the maxinmum off-site 24-hour average,
the maximm emissions rates used in this analysis resalt in predicted 24-hour average concentrations
that ave slightly greater than the PSD Monitoring De Minimis Concentration. There are over 35 air
guality monitors operated in the state of Ohio which measure ambient SO; air qualify. One of these
monitors is located in Pomeroy (12 miles from the proposed project site). The presence of this loeal

P2 GF Environmental, Ene.
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monitor and the fact that the predicted maximum contribution of the AMPGS is only slightly above
the PSD Monitoring De Minimis Concentration supports a determination by Obio EPA that
preconstruction monitoring not be required for this project.

PSD CLASS I INCREMENT CONSUMPTION

The Class I PSD increments for 8Oy are 20 pgﬂ’m:’ for an anrual average concentration, 91 jugfm® for
a 24-hour average concentration and 512 pg/m’ for a 3-hour average concentration, Ohic EPA
gaidelines fimit the available increment for any new source t0 % of the PSD increment, The 24-hour
and 3-howr averaging period increments can not be excesded more than once per year. As indicated
in Tabies 4-1, 4-2 and 4-3, the maximum emissions rates used in this analysis wilf not exceed ¥ the
Clags Y PSD increments for $O; at any off-site location. However, since the PSD Significant Impact
Increment is exceeded, U5 EPA and Ohio EPA air quality modeling guidelines require that a more
detailed air quality assessment be performed with interactive modeling (i.e., the emissions from the
proposed facility must be modeled in combination with emissions fiom other sources in the
surrounding area},

INTERACTIVE MODELING

Aninteractive NAAQS analysis is required for $O; since the emissions from the proposed AMPGS
are predicted to cause off-site impact greater than the PSD significant Impact increment for SQ;.

Ohio EPA policy tequires that the interactive SO, NAAQS analysis include the emissions unifs atthe
AMPGS project and all other sources that pass the “201) analysis™ within the counties bordering the
county where the source s located (e, Meigs, Athens, Gallia and Vinton Counties). The “20D
analysis™ is defined as any source with emission greater than 20 times the distance from the proposed
AMP-Ohio project. In addition, Ohio EPA requested that the Muskingum River Power Plant in
Washington County be included. Refer to Appendix A for a summary table of the Ohio sources
included in the 8O, interactive NAAQS analysis,

West Virgina DEQ policy requires that the interzetive SO NAAQS analysis include the emissions
units at the AMPGS project and other “large” sources within a 100 kun radius of the proposed
project. West Virginia DEQ provided an inventory of 530 sources located within a 100 km radius of
the AMPGS. That source inventory provided actual SQ; emissions, but not allowable emissions,
Allowable SO, emission rates were obiained from Title V permits available on West Virginia DEQ 8
website for cach source with actuai emissions greater than 10 tonsfyr. Souroes with actual eonissions
less than 10 tonsfyt were exciuded from the interactive NAAQS analysis. The West Virginia source
inventory was further reduced by excluding sources that were deemed to be too far away and/or have
allowable emissions that were too fow to have a significant impact on the interactive SOz NAAQS
analysis. Refer to Appendix A for a 1able of the West Virginia sources included in the S0,
interactive NAAQS analysis.

Prior to the completion of the interactive modeling, Ohic EPA and West Virginia DEQ were
provided the proposed source inventories for review and comment, Figure 4-4 shows the receptor
prid with the focations of the interactive souroes included in the model,

13 GT Eyvironmental, frc.
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Figure 4-4
Receptor Grid with Interactive S0, Sources
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MAXIEMUM CONCENTRATIONS FROM INTERACTIVE SO, MODELING

As indicated in Table 4-4, the maximum predicted 3-hour average off-site concentration that results
from the SO, emission sources modeled in this interactive analysis is 4,860.96 ug/m®. This
concontration was predicted from meteorolegical data for August 28, 1991 (refer to Appendix C).
The location of this peak 3-hour average SO; concentration is northeast of the proposed AMPGS
site. The results of this modeling analysis show muifiple exceedances of the 50, NAAQS for the 3-
hour averaging period, However, the AMPGS does not have a significant contribution 1o any of the
NAAQS exceedances (ie., the predicted Impact from the AMPGS does not exceed the PSD
Significant Impact Increment af fhe receptors during the time the NAAQS exceedances occurred). A
list of the 3-hr NAAQS excecdances is iocated in Appendix C,

4 GT Envirenmental, Inc
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Table 4-4
Interactive SOy Off-Site Impact
3-Hour Averaging Peried
Second RBigh
Maztmum Predicted Fredicted
Off-Site Impart Ofi-Site Impact NAAQS!

Year (uga’m’) {ﬁgfms} {agim’™y

1988 3,848 1,610

198% 4,021 3961

1950 4,143 3,881 1,360

1991 4,361 4,540

1592 4,197 3,38]
Mote:
) The 3-Hour NAAQS concentzation cannot bo exceeded more than once per year,

As indicated in Table 4-5, the mavimum predicted 24-hour average off-site concentration that results
from the SO; emission sources modeled in this interactive analysis is 1,743 pg/m®.  This
concentration was predicted fiom meteorological data for August 28, 1991 (refer to Appendix C).
The location of this peak 24-hour average SO; concentration is nottheast of the proposed AMPGS
site. The results of this modeling analysis show multiple exceedances of the SO, NAAQS for the
24-hour averaging period, However, the AMPGS does not have a significant contribution fo any of
the NAAQS exceedances (i.e., AMPGS does not exceed the PSD Significant Inpact Increment af the
recoptors during the time the NAAQS excceddnces occwred). A list of the 24-r NAAQS
exceedances is located in Appendix C.

Table 4-5
Intergetive S0, Of-Sife Impact
24-Hour Averaging Period

Second High
Maximum Pregiofed Predicted
Off-Site Fnpact OF-Site Tmpact NAAQSE®
Year {pg/m’) {ug/m’) {ug/m’)
1948 741 449
1989 i3 789 o
1960 8§23 593 3165
199] 1,243 782
1952 656 ' 632

Mofe:
H The 24-Hour NAAQS concentration cannot be exceeded more than once per year.

As indicated in Tabie 4-6, the maximum predicted annual average off-site concenteation that results
from the 8O, emission sources modeled in this interactive analysis is 151 pg/m® (refer to Appendix
C). The location of this peak annual average SO, concentration is northeast of the proposed AMPGS
site. The results of this modeling analysis show multiple exceedances of the SO, NAAQS for the

15 OT Eavivonmenlsd, e,
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annual averaging period. However, the AMPGS does not have a significant contribution fo any of
the NAAQS excecdances (i.e., AMPGS does notexceed the PSD Significant Impact Increment at the
receptors during the time the NAAQS exceedances oveurred),

Table 4-6
Interactive SO OF-Site Impact
Amnual Averaging Perind
Maxinum
Prodicted
Off-Site Impact | NAAGS
Year (/) {sgin’)
1988 jig
1989 127
1950 125 80
1501 i31
1992 124
14 GT Enviromnental, Inc,
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SECTYON 5 NITROGEN DIOXIDE

The proposed AMPGS is classified as a major source of NO, emissions (estimated maximum
ernissions with both botlers operating at fizi} load for 8,760 howrs of 3,184 tpy). Wote: This analysis
assumes that 100% of the NO, emissions are nitrogen dioxide (NOy). This is 2 conservative
assumption that over-predicts the actual off-site alr quality impact from the proposed facility, The
actual NQ; fraction is likely 10 be no more than 75% of the total NO,. The air quality modeling
analysis for NO»/NO, includes an assessment of the maximum predicted off-site air quality impact
for an armual average period. The air quality anslysis for NOyNOQ, inclades:

1. A review of the PSD Significant Impact Increments;

2. A detennination if the predicted off-site impacts exceed the PSE Monitoring De Minimis
Concentration rates; and

3. Anassessment of Class I PSD Increment Consunmplion.

MAXIMUM OFF-S¥ITE IMPACT FROM THE AMPGS

A% indicated in Table 5-1, the maximum predicted annual average off-site concentration that resalts
from the proposed maximum NOy emissions used in this analysis is 0.99 ugfne’. This conceniration
was predicted from meteorological data for 1990 {refer to Appendix 1), The location of this peak
annuai average NOy concentration is north of property (refer to Figure 5-1)

Tahle 5-1
AMPGS NO, Off-Site Impact
Annual Averaging Perlod
Maxinem PSD Sigrificant | PSD Monitoring
Predicted Impact Be Minimis
OH-Site Impact Encroment Concentration % Class TT PSP
Year (zzind) {;tgfm’_} {;r,gfm?’} Increment {preim™)
1988 (.90 .
1989 0,80
1990 £.09 19 14.0 12.5
1591 £.85
1952 (.87
7 GT Environmental, Inc,
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Figurc 5-}
Maximom Predicted NO; Coneentration Annual Average
1958 Meteorological Data
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PSD SIGNIFFCANT IMPACT INCREMENT

The PSD Significant Impact Increment for NO; is 1.0 pg/m” for an annual average concentration. As
indicated i Table 3-1, the maximum emissions rates vsed in this analysis will not cause an
exceedance of the PSD Significant Impact Increments for NOw. Therefore, a NAAQS asscssment
with interactive modeling (i.e., modeling the emissions from the proposed facility in combination
with emissions from ofher major sources in the surrounding area) 15 nol required.

PSD MONITQRING DE MINIMIS CONCENTRATION

The PSD Monitoring De Minimis Concentration for NOy is 14.0 pg/m’ for an annual average
concentration. As indicated in Table 5-1, the maximum emissions rates used in this analysis will not
cause an exceedance of the PSD Monitoring De Minimis Concentration for NO; at any off-site
location. As a2 resull, pre-construction air guatity monitoring is not required 1o eslablish the existing
baseline NO; concentration.

i3 T E;wiﬁmﬁ:mtal, e,
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PSD CLASS I INCREMENT CONSUMPTION

The Class 1l PSD increment for NOy s 25,0 ug/m® for an annual average concentration. Ohio EPA
allows a source to use % of the PSD increment. As indicated in Table 51, the maximum emissions
rates used in this analysis will not cause an exceedance of the aHowable Class 1 PSD increment for
MOy at any off-site location.

i9 T Eavironmentsd, Inc
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SECTION 6 PARTICULATE MATTER

The proposed AMPGS s classified as a major source of PM,;p emissions (estimated maximum
cmissions with both beilers operating at full load for 8,760 howrs of 1,132 tpy). The air quality
mgdeling analysis for PM)g inchsdes an agsessment of the maximum predicted off-site air quality

impact for an annual averaging period and a 24-hour averaging period. The air quality analysis for
PMygincludes:

1. A review of the PSD Bignificant Impact Increments;

2. A determination if the predicted off-site impacts exceed the P8I Monitoring De Minimis
Concentration rales; and

3. Anassessment of Class II PSD Increment Consumption.
MAXIMUM OFF-SITE IMPACT FROM AMPGS

As indicated in Tabie 6-1, the maximum predicted 24-hour average off-site concentration that results
from the proposed maximum PM; emissions used in this analysis is 3.46 ug/in’. This concentration
was predicted from meteorelogical data for May 10, 1991 (refer to Appendix E). The location of this
peak 24-hour average PM, concendration is on Route 124 {refer to Figure 6-1), '

‘Table 6-1
AMPGS PM;q Off-Site Impact
24-Hour Averaging Period
PSB PSD
Maximum Second High | Sigaificant | Mobitoring De % Class I
Ieedicted Predicted Impact minimis PSD
Meteorelogical | Off-Site Impact | OffSite Impact { Increment | Concentration | Facrement
Daty {fem’) (uglm’) (uzim’) ) {rm’)
1938 277 238
1958 3.04 2.62
1980 3.27 2,93 5 10 150
1991 3.46 2.43
1892 2.57 2.27
ote:

O The Class 11 PSD Increment can sot be oxceeded more (han onee per yedr.

20
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Figure 6-1
Maximam Predicted PMy Concentration 24-Hour Average
B 1991 Meteorofogical Data
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As indicated in Table 6-2, the maximum predicted annual average off-site concentration that results
from the proposed maximun P emissions used in this analysisis3.73 u gfms. This conceniralion
was predicted from meteorological data for 1990 (refer o Appendix E). The location of this peak
annual average PMs concentration is north of the proposed project site (refer to Pigure 6-2),

Table 6.2
AMPGS PM,o O1F-Site Fpact
Annual Averaging Perlod
PSD PED
Maximzum Bignificant Monitering
Predictod Empact e Minimis ¥ Class 11 PSD
Metcorological OfE-Site Emppact Inerement Concentrafion Ineremend
Data {ngin’) (Bg/m™) (ug/m’) (/)
1988 .60
1989 G.64
1960 (.73 10 NA 83
1991 .56
19932 .58
21
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Figure 6-2
Maximum Predicted PM;p Concentration Annwal Average
19920 Meteorelogical flatn
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PSD SIGNIFICANT IMPACT INCREMENT

The PSD Signsﬁcant Impact Increments for PMg are 1.0 yg/m’ for an annual average concentration
and 5.0 p.gz‘m for a 24-hour average concentration. As indicated in Tables 6-1 and 6-2 the maxinum
ernissions from AMPGS will not cause an exceedance of the PSD Significant npact Increment. As
a resuit, US BEPA and Ohio EPA air qualily modeling guidelines do not reguire that 2 NAAQS
assessment be performed with interactive modeting {i.¢., modeling $he emissions from the proposed
facility in combination with emissions from other major sources in the surrounding ares}.

PSD MONITORING DE MINIMIS CONCENTRATION

The PSD Monitoring De Minimis Concenlration for PMyp is 10.0 pefm’® for a 24-hour average
concentration. As indicated in Table 6-1, the maximum emissions rates used in this analysis will not
cause an exceedance of the PSD Monitoring De Minimis Concentration for PM;p at any off-site
location. Asaresult, pre-construction air quality monitering is not reguired (o establish the existing

baseline PMp concentration.

*3 GT Environmenind, Ing,
May 2046



CLASS IL PSD INCREMENT

The Class Il PSD increments for PMyp are 17.0 ug/m® for an annval average concentration and 36,0
ug/m” for a 24-hour average concentration. Ohio EPA guidetines limit the available increment for
any pew source 10 ¥ of the PSD increment. As indicated in Tables 6-1 and 6-2 the maximum

emissions rates used in s analysis. will not cause an exceedance of the Class I1 PSD increments for
PM o at any off-site location.

23 GT Eavironmentsl, Inc,
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SECTION 7 CARBON MONOXIDE

The proposed AMPGS is classified as a major source of £O emissions {estimated maximum
emissions with both boilers operating at full load for 8,760 hours of 7,502 tpy). The air qualily
modeling analysis for CO inchides an assessment of the maximum predicted off-site air quality

impant for an B-howur averaging period and a 1-hour averaging period. The air guality analysis for
€O inchudes:

1. Areview of (he PSD Significant npact Increments;

2. A determination if the predicted off-site impacts exceed the PSD Monitoring De Minimis
Concentration rates; and

3. An assessment of Class I PSD Increment Consumption,
MAXIMUM OFF-SITE IMPACT FROM AMPGS

As indicated i Table 7-1, the maximup predicted I-hour average off-sitc concentration is 66.74
ug/m’. This concentration was predicted from meteorological data for Qctober 27, 1997 (refer to
Appendix F), The location of this peak L-hour average CO concentration is located northwest of the
property {refer to Figure 7-1),

Fable 7-1
AMPGS CO Off-Site impact
I-Honr Avepaging Period
R0 PSD
Maximun Second Migh | Significant | Momiforing De
Predicted Predicted Impact minimis
Weteorofogicat | Ofi-Site Impact | OFf-Sife Impact | Increment | Concentration Y NAADS

Data {ug/m) (ug/ar) (i) {az/m’) {pg/m’)
1988 50,16 46,90
1989 S7.04 46.90
1960 54,64 47,30 2,000 NA 10,000
1991 57.27 48.59
1592 66,74 45 .44

Note:
% The Class T PSD Increment can not be exceeded more than once per vear,

P 4T Environmental, 1ne,
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Figare 7-1
Maximam Predicted €O Concentration }Hour Average
1992 Meteorological Data
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Note: Ma.:.cirilmrill Concentration = 66.74 jrgim’ located northwest of the pu;}y.

As indicated in Table 7-2, the maximum predicted 8-hour average off-site concentration is 28.11
ug/m®. This concentration was predicted from meteorological data for June 24, 1988 (refer to
Appendis F. The location of this peak $-hour average CO concentration is localed southwest of the
proposed project sife (refer to Figure 7-2),

Table 7-2
AMPGS CO Off-Site Enpact
S-Hour Averrping Period |
Maxiznum | Second High PSP PSDh
Predicted Pretdicted | SigrHicant | Monitoring De
Off-Sife Off-Site Impaect minbmis
Meteorologicak Empart Imapact Increment | Concendration | % NAAQS
Data (/) (ugim) (a/m’) (ug/m’) {pg/m’}
1988 28,11 22.03
1985 27.97 23,16
199¢ 36,72 23.02 500 575 2,506
99 26.15 23,67
1592 27.33 23.42
Mot
1 1 The Clags IT PSD Increment can not be exceeded more than once per year,

3 GT Eovironmental, Ine.
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Figare 7-2
Maximum Predicted CO Conecntration 8-Hour Average
1988 Meteorelogical Data
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PSD SIGNIFICANT IMPACT INCREMENT

The PSD Significant Impact Increments for CO are 2,000 pg/m’ for 2 1-hour average concentration
and 500 ug/m’ for an S-hour average concentration. As indicated in Tables 741 and 7.2 the
maximum cmissions rates used in this analysis will not cause an exceedance of the PED Significant
Impact Increments for CO al any off-site location. As a result, US BPA and Ohic EPA air quality
modeling guidelines do not require that a NAAQS assessment be performed with mleractive
modeling {i.e., modeling the emissions from the proposed facility in combination with emissions
from other major sources in the surrounding area).

PSD MONITORING DE MINIMIS CONCENTRATION

The PS> Monitoring D¢ Minimis Concentration for CO is 575 pg/m’ for an §-hour average
concentration. There is no PSD Monitoring De Minimis concentration for a 1-hour average for CO,
As indicated in Table 7-2 for the maximum off-sife B-hour average, the maxinmun cmissions rates
used i this analysis will not cause an excecdance of the PSD Monltoring De Minimis Concentration
for CO at any off-site location. Asaresult, pre-construction air guality moniloring is nolrequired to
establish the existing baseline CO concentration.

28 GT Envirenmentat, Inc.
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PSD CLASS I INCREMENT

There are no Class T PSD Increments for CO. In instances where there is no PSD increment, Ohio
EPA Engineering Guide #69 requires 2 demonstration that the maximum off-site concentration wil
not exceed ¥4 of the NAAQS, These concentrations can not be exceeded more than opce per year,
As indicated in Table 7-1 for the maximum off-site 1-hour average, and Table 7-2 for the maximum
off-site 8-hour average, the maximum emissions rates used in this analysis will not cause an off-site
CO concentration that exceeds ¥ of the NAAQS.

27 GT Environmental, Ine
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SECTION 8 OHIO EPA AIR TOXICS

The proposed AMPGS wili have tofal arawal emissions greater than 3 ton per year for several air
comtaminants for which the American Conference of Intergovernmental Industrial Hyglenists
{ACGIH) has adopted Threshold Limit Values {TLVs). As aresult, an air qualily impact analysis
nmst be performed pursuant 10 the Ohio EPA Adr Toxic Policy (ATP).

OHIO EPA AIR TOXIC TOLICY

The ATP uses the TLVs adopted by the ACGIH 4s the basis for developing a Maximum Acceptable
Ground Levet Conventration (MAGLCO), Ohio EPA’s ATP calculates the MAGLC by adjusting the
8-howr TLV adopted by the ACGIH to identify a 1-hour average concentration i the ambient air that
Ohio EPA belicves will not cause an adverse health effect fo even the most sensitive individual,

The adjustments to define the MAGLC for eontinuous emissions of an air toxic include: {a) dividing
the TLV for the air toxic by ten (the factor that Ohio EPA clected to use to adjust the TLV for
workplace exposures to ambient air exposures for the general public); and (b) sultiplying the
adinsted TLY by the ratio of the 40 hour work week 10 the 168 hour calendar week (Le, 40/168).
The combination of these two adjustments is to divide the TLV by a factor of 42 to derive the
MAGLC. [Note: Olio EPA states in the explanation of Option A of the ATP that the evalualion of
the MAGLC as a maximum {-hour average concentralion results in an addifional safety factor of
32% because the MAGLC is derived from an 8-hour average TLV.]

ANALYSIS FOR THE AMPGS

AERMOD modeling was performed using an assumed 1.0 gram per second {g/sec) emission rate for
each of the main boilers {8001 and BCGOY) to predict the maxinrm of-site 1 -hour average air guality
impact. This assumed emission rate resulted in a maximum 1-hour concentration (during the five-
year period 1988 - 1992) of 0.65 micrograms per cubic meter (ug/m®). Since the predicted ground
level concentration is directly proportional to the emission rale, the actual gfsec emission rate for
each air toxic can be multiplied by 0.65 10 calculate the maximum predicted 1-bour average

concentration. The predicfed maximum 1-hour average concentration is then compared fo the
MAGLC,

Table 8-1 summarizes the ATP evaluation for the proposed AMPGS. Aspresented in Table 8-1, the
predicted maximum i-hour average concentration {or each air toxic potentially emilted by the
AMPGS is substantially less than the MAGLC. The conclusion of this analysis is that the maximum
estimated air toxic emissions from the AMPGS will not have any adverse impact on Jocal aly quality.

8 GT Environmental, Ine.
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SECTION 9 ALTERNATIVE LOAD ANALYSIS

The “worst case” possible air quality impact 15 typically based on the maximum operating rate
associated with the emissions unit being evaluated. There are some circumstances, however, where
conditions at less than the maximum rates could produce greater predicted alr quality impact than is
predicted at the maximum oporating conditions. For that reason, Ohio EPA. requested that the
modeling protocol for the AMPGS inchide an alternative load analysis to determine if the “worst
cage” conditions for air quality impact fiom the AMPGS were based on the maximun operating
rates.

The objective of the alternative load analysis is to identify the combination of operating seenarios for
the two main beilers at the AMPGS (BOG1 and B00Z) that will result in the “worst case” predicted
off-sife impact. The following alternative boiler opesating scenarios were evaluated for each short-
term NAAQS to predict the off-site impact and identify the “worst case” operating scenario for the
Class I air quality immpact analysis:

s  Both BOG1 and BOO2 operating at 10094 load, 75% load and 30% load; and
+ RO or BOO2 operating at 100% load, 75% load and 50% load.

The load scenario of each boHer oporating at 2 50% load for the entive year is economically
infeasible. As aresult, the annuzl analysis excludes that scenario and the following alternative boiler
operating scenarios were evaluated for each armmal average NAAQS:

» Both BOGL and BOOZ operating at 100% load and 75% load; and
s BOOL or BOO2 operating at 100% load and 75% load,

The stack parameters for the alternative loads for BCOT and BGO2 are presented in Table 5-1.

Table 0-3
B and Be02 Stack Paramaoters
fValues for Each Stack)
166% TRY 0%
Parameter Foad Load Toad Notes
Stack Height (8) 625 625 625 GEP Stack Heieht
Stack Diameter () 24.75 24,76 24,76 NA,
Flow Rate {ACTFM} 1,525,423 | LOB4.828 ¢ 762,132 | Minimum flow rale, which will cause
highest off-site impact
Yelocity (fps) 52.9 378 26.4 Minfmum flow rate, which will result in
lowest velocity
Stack Temperalure {F) 135 133 i35 NA
SO, {Ivhn) 3-Hr 1,240 933 623 Maximum 3-hour average eInissions rate
S0, {ibihr 24-Hr 955 716 478 Maoximum 24-hour average emissions rate
80, by Annzal 779 584 350 Maxiraum angual average emissions rate
MO (Ibfhe) Annual 303 272 152 Maximum hourly emissions mate
Piviie (li/hr) 1729 o7 63 Maximum hourly emissions raie
CO by 1-Hr 99 367 340 Maximmom hourly emissions mte
30 GT Environmental, 1nc,
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SULFUR IOXIDE

The resulis of the alternative load analysis for impact on the S0, NAAQS are presented in Table 9-2,
Tahie -3 and Table 5-4, Operating both boilers at 100% load resuits in the masimurs predicied off-
site impact for the 3-hour, 24-how and anmual NAAQS averaging perieds for each year during the

five-year period.

Table 42

3-our Averaging Period
ng/m’ (High Value for Each Year in Bold Fonf)

Predicted O Sie SO, Impact for Alternative Operating Seenarios for BO61 and BOO2

24-hour Averaging Period
pg!m‘“’ {High Vatue for Eack Year in Bold Fong)

BOC1 and BOY2 B001 | BOO1 | BO01 | ®mOo2 | Booz | Bom
Vear | 100% | 75% | 0% | 100% | 75% | 50% | 160% | % | so%
1988 | 60.63 | 5317 | 4194 1 3683 1T a7 1 A8 1 300 1 3T | 23
1989 1 63.61 | 5619 | 43.50 | 3209 | 5840 1 9300 1 3187 1 9831 | 21,98
1000 | 62.00 | S3.66 | 4308 1 3135 | 2754 | 2190 1 3065 1 2660 | 3130
1951 1 62.91 | 5562 | 4439 1 3161 | 5787 | 5348 1 3137 | 3795 1 3351
1997 T 5801 1 5144 | 4091 | 2941 | 2605 | 2064 | 0.68 | 2633 1 30.73

Table 9-3

Predicted OFf Site 3O, Impact for Alcrnative Operating Scenaries for BlHi and B602

BOD and BOGZ B60I BGDL | BBO1 BOG2 1 Be(2 | B6O2
Year | 106% i 75% % | 100% | T5% S6% 1 1e6% b 5% S6%%
1588 14,73 1340 1 11.01 7.37 .78 3.4 7.40 6.74 3.02
1989 13,43 | 124} 16,08 6,75 0,22 §.05 6.81 .26 5.03
1920 1531 §3.63 i 84 7.70 .84 3,40 7,71 6,84 241
1591 14.02 1 1252 942 723 518 4.87 744 641 4.85
1952 879 1 1427 | 1122 7.96 7.4 .64 7,83 113 o2
Table ®-4
Predicted Off Site SO, Empacet for Alternative Operating Scennrios for 8061 and BOO2
Annuzl Averaging Pericd
;ngm3 {High ¥alue for Tach Year in Bold Foaf)
5901 and 2002 B0 BO01 BO02 BO02
Year 180% 5% 10% T5% 160% 5%
1988 1.53 1.46 0.79 0.77 0.74 0.69
1989 1.59 i3] 8,71 0.568 0,69 .64
1990 1,72 1,01 .88 .54 .84 89,97
1991 149 1,37 0,75 0,70 0.74 £.63
1992 153 142 G.79 9.75 .75 .68

31

GT Exvironmental, ¥ne,

May 2006



NITROGEN OXIDES

The results of the alternative load analysis for impact on the dnmual NO; NAAQS are presented in
Table 9-5. The maximusm predicted concentration occurs when both boilers are operating at 100%

load.
Table ¢-5
Predicted Off Site NOQ, Impaet for AMernative Operafing Scenarios for BODE and 30902
Anneal Averaging Perfod
pefm” (High Value for Each Year in Bold Font)
BOU1 and BOG2 BOOI RUS BON2 Bo02
Year 100% 5% 0% 75% 100°% 75%
19838 6.71 (.68 8,37 .36 0.35 0,32
1959 0.65 0.6% $.33 0.32 0,32 0,30
1990 .80 0.75 041 0.39 0,39 8.36
168} .69 0.54 0.35 0.33 9,35 .32
19092 .71 .66 0,37 0.35 0,35 032
PARTICULATE MATTER.

The results of the alfernative Joad analysis for impact on the PMo NAAQS are pré&ented in Table G-
6 and Table 9-7. Operating both boilers at 100% load results in the maximum predicted off-site
impact for the 24-hour and annual NAAQS averaging periods.

Table 9-6

24-hour Averaging Period
ng/e’ (High Valne for Each Year in Bold Fong)

Predicted Off Site PM,;; Impaet for Alternative Operating Scenarios for BOOE and BOO2

BU01 and BOUZ ROl | BODY | BOD: | BOo2 | BOoZ | Bee2
Year | 100% | 75% | 50% | 100% | 75% | S0% | 106% | 75% | 50%
joss 1 188 | 182 1 156 1 669 | 685 1 0.78 1 106 1 891 17075
1085 1 181 1 168 1 137 1091 17084 1 060 [ 0oz | 085 | 6.68
866 | 207 1 V85 | 147 1 104 | 093 1 D4 1 104 1 683 1 074
1591 1 L.oB 1 190 1 128 1 058 | .84 | 0.66 | Lo0 | 087 | 066
1505 T 243 17193 T L83 1 167 1 00T 1 877 1 106 1 057 1 0.76

iz ST Bovironmentad, Ine,
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Fable 9-7
Predieted Off Site PM), Impaet for Alternative Operafing Sceparios for B0DE and BOO2
Anzugk Averaging Period
;l,gfm3 (High Value for Each Year in Bold Font)

BOU1 zad BOGZ B0} B0 BIO2 B002
Year 109% T5% 1% T8% Hi6% 5%
1988 0,25 .24 (.13 0.13 0,12 0.1
1980 .23 0,21 0.12 9.11 (.13 Rk
15950 6,28 (.27 0.14 0.14 0.14 G.14
193] 6,23 0,23 0,12 0,42 Q.12 013
1942 .25 .23 0.13 0.12 0.12 0.11

CARBON MONOXIDE

The resulis of the alternative load apalysis for impact on the CONAAQS are presented in Table 9-8,
and Table 9-9. Operating both bollers at 100% load results in the maximum predicted off-site
impact for the $-hour and S-hour NAAQS averaging periods.

Fredicted OfFf Site CO Faapact for Alternalive Operating Scenarlos for B0DE and BOD2

Tabie 0.8

i-hour Averaging Period
y.w’m’ (High Value for Each Year in Bold Fonf)

BOCL and BOUZ B601 | Boor | Rmeel | BG02 | B2 | BOO2
Year | 100% | 75% | 50% | 160% | 75% | S0% | 100% | 75% | $0%
988 1 47.92 | 4005 | 1327+ 2494 | 3614 1 1657 | 3460 1 2658 1 1696
1980 | 5618 | 4343 | 3250 | 3843 | 3196 1 1650 1 3802 1 2117 1 16.50
1990 1 53,70 | 43,78 1 34.81 | 2685 | 21.80 | 17.36 | 26.86 | 2108 1| 1617
1991 1 56.35 | 45.62 | 3617 1 08.19 | 2080 1 1813 1 5851 | 22.85 | 18.07
195 T 65.54 | S147 | 4054 | 3278 | 25.82 1 30.37 | 32.95 | 35.74 1 20.36

Tabie 9.0

Prodicted Off Site CO Impact for Alternative Operating Scenarios for BG01 and BGO2

8-hour Averaging Pericd
pg;‘ma (Migh Value for Each Year in Bekd Font)

B0 and BUO2 Bu01 | Baol | BOA: | BOOZ | BOOZ | BOO2
Year | 160% | 715% | 56% | 100% 1 75% | 50% | 106% | 75% 1 S50%
1088 1 27.31 | 23.08 | 19.81 | 1360 | 11.56 | 9.98 1 1341 | 31161 | 983
1989 | 26.8% | 23.25 | 19.83 1 13.50 | 11.68 | 9.06 | 13.54 | 1160 | 9.97
1960 | 26.00 | 2238 1 19.00 1 13.02 1 1132 1 9586 1 13.18 | 123 1 956
1991 | 24.68 | 2069 | 1736 | 1235 | 1035 | B8.69 | 12.33 | 10.36 | 8,67
1993 | 26.19 | 22.00 1| 18.23 1 13.28 1 1104 | 920 1 13.04 1 1100 1 9.11

a3 GT Envivompental, ke,
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APPENDIX A

AMPGS Source Parameters
Interactive SO, Analysis Source Parameters
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£52.03% deciduous forest

£.69% conlferous forest
16.40% wban
14 68% ciftivated land

surface rowghness

spring | summer | agilmn winte?
decidupus forest 1.00 1.30 .80 0.50
coniferous fores! 1.30 1.30 1,30 1.30
urban 1.00 1.00 1.00 1.00
chilivated fand {0.03 .20 (.05 (.01
G878 1.089 B.757 0,565

albedn

aping | suommer §oaulinm witver
deciduous forest 042 04,17 .12 (.50
coniferoys forest .92 Q.12 .12 (.35
wrban .14 0,16 .18 024
ciitivated land (.14 020 (.18 4.60
9.126 0,138 0,132 0.480

bowen ratin (avg moisiure conditions

spring | sutomer | sulumn winifer
decidupus forast Q.70 {30 1.00 1,50
conifercus forest {4.70 .30 0.30 1.50
urhan 1.0 200 2.00 1.50
cutitivated land 0.30 0.50 0.70 1.50
: G.590 0,608 4,106 4.500

Motes

Cabell County Soil Survey states that 10% of the trees are conlferoys,
Land use determinad by using geoprocessing In CALPUFF,




A P e I e 10 D et G D ] G ) G g O LA R T [T e R et T e el G ) G g Gy M e T AR A e e ke nn ek
[ DD ora tndeide g ey e Gt Ly ] L G O L) R T Ry ] T AR T e ) G g LT G 0 G T T Y I ey A R T T R R TR
[ e R T T 1T T D 7] A L T ] T ] 0 A T A B s 1 S e 1 bt T L L 0 e G i

B S L1 el Y o e T L L ] ] P R R T R T T ] e e G G e o e

LT e L T Y e P o oy T A
T P RC AT AN E DR AT D e G 3 8T D e ot b o T e i e A e T ot 7 G g G Y T AT T Ty LT L L R R

Q| e=mennenk

R A A T T AL i e Py Uy My T AL R ER AR AR e

AR A A et ] ot o s 8 e ot B 1 s ey Ly e by
B e e e P o 0 i1l G O G R ] T ] ] R D T T (B 0 i) G L 0 Y 1 LY L L L R R R Ry

§ RO ATA AR L L D O A R D) Do G e A Gy ) e e A ] ey ] ] ] AT 1 £ 1 e g Gy el e T

T L e R

r -ﬁu-q----hph-q-h-q-n-qlqFAFﬂ?bﬂhnDhﬁnQﬁ¢pdﬁbvuuupuu------pnq-qhka3&4q9nn}ﬁaEbnpnﬂnﬁﬁhﬂﬁﬁqubv¢¢u¢ﬂ¢¢ﬁﬂﬁ$ﬁﬁ
L] b

qi

B Pl Dol et e et G s P G et ot s e 1

A T e T el ) ) e e P P L

mmnnapnamsmpasw=

N

L L ] L N LT L T A T ek Fr D e e b A U A T i L P T R TR T B ol T O G R

B raMm sy a0 R R R R R B R D e el ) e el e e

i e P T T e ) O ) G e e G
B R0 M T (Rt 3 ey ey Bl O D] (o e o) G G g L 10 M % T [y R T T b 41 St el 30 K L LR G L L L R ] A

I W LT U L R e T R DS [0 e et G gyt e L e

B P P LY FUC AP I SR

U P LR o T D] L0 Lo D] T ) (b i B ) G LR T T ] ey e R R et e (o ] 0 e e e T AR T L G g o

G N1 e T I L L TE T LA e A ] 8 ] e T O o e L A L A U A T e T R A

apmpnmqraman

T o R B A T R T i 0T et 0o G e b G s A ey R RISy T R R TG T ] D Bl () T 0 e o iR B

B e e e i e e e G e G g el 11 A B Rt T T R D A T R e U e e Bl e e L L e 0 g s e L s

-

§ wummnna ] T ] T R Y T 3 T e () e g iy g A T Ty T R R L L R R

L TR i 06 it S ] AT A et B TR s e ot e e gt g g e

P A AT T R e Tl 1 ) Gt e e e e g e e G e

L B L T R A e L L L Lt L L LT R T A PR T

B RN R T TR TR R R e Bk (Fa] et A e S St 3 e L Ly L L A e

o R 11 R e s e ) e e D R

R Ty ey e L T T Y VT P AR L R 1 D e e i G el o g LA L LR R A L R Yy e

HERRE ST IR 1 LI IR S AR A B A1 1 T L B A 18 T TR T S SR s A

I PELEEERUmLUNANAER M AUMTE AT T AT MR A

L T R R ot 0F P e i ] G G o e g i T L s s i e n hon e e m al

U R AL R Sl G % P TR ] 1 ) Ty (] Gt B i [ P e oo o 00 0 A BT G 8 1 o ey s

P L L L L LT T N R R S e

E 0t qi i ] e L L L L L L A T m T T A Ay B ) O 0 D et Do ) Fre St ol G s o G U RS A Y W T ey 1 ) o
BT A e T B A R T L R Ty T ] At D o e ey G i 7] e L Gy e

B m R Tl A 1] D o] 1 1 T B T D T 1 by Pt o1 it o 0 301 e 0 T 0 LS TELY LT TS R Y L L Ty By R L R LR T T R B R R T ] R

[ R TR R e L T G T e oy N B Y T ey M 0] e (B Tt ] e (8 1 e B (B 8 e Dol e 0 1 ey i 4 e el £ et

BN AR B e £ AT AT A TR g g B e A M R TR R Y P e v
L m RRRne 1] I i Y Ly I H

T AL
-

BE

i B el o o G G0 G o e eyl e g e G YL R LA L T L ] ] P R R T T R R R T O T R R R

m hmEmEAA AR R A R AR AR R R ] R R P T R R e e et el e e el e B P e e eyt O e G a3 s gt el e 28 6
# KB feAde i el e e deg B A LT G el o G 5 b et w70 G g L L N LR L L L LT L TE T L P L [ [ L P ] Ry R R A A e

N L LLEET P FT R LT TS lﬁa-nFFD#?4##?ﬂbﬂnﬂwhbtoﬂpﬁ9ﬂﬁﬁﬁd“tivhdﬁﬁﬁﬁntrﬁvbubﬁvpyuﬁsﬁehupuuudwddbﬁhu
g L v =
H e

W ™

T R

{Btt s Pt (e s s (b e 1 €01 41t G (] (b s e o e ot 0 900 03 3000 L G P L Y L T L A T L A L

FTIYE
[
"

L T e L LA L E LT R

B e L L R e AL L L
o o=

N mAn LT EEELUUS LR YU EETU A AT Ay Enn ks

T I L R R L = IR EETET SR P ST
BT T RRTI IR §ans £

o Wealh I

e T L YT R R T T

mErEruERLARAEG Ry mywm pu

AP HApAagRrAD AN ke

TR G

o L T Oy T Ry N L e R R e T P e o L T R T T TR T R epupr P Y



L]

AR e e e A R ek b T
H

i i T3
B

obﬂ“uﬁnﬁnh¢n¢h¢o¢ﬁﬁ9ﬁunuﬁoﬂnﬁ¢voﬁﬂnﬂonﬂt

ﬂ.n.n.I|-|n-.-.l..n.hn..n-.h-..--\'qun--n--y“vn-ﬂuu----;F
w

ﬁﬁn¢uhqbﬁﬁﬁﬁﬁbvﬁﬁﬁnﬁnohﬁﬂnnnﬂﬂbﬂQﬁhﬂﬁ?iv

--'|r|.-'|.--.-.-.q-..n.---..-.-.n.-n.pu-quhuu-hu-ﬂ---u-ﬂuin
-

byhﬁyuﬂqﬁpqvbpbvGﬁ&pbdbdﬂﬂuﬂﬂﬁﬁbﬁnﬁhﬂwEB
-

-.'--..!\.v.I.qq--nq-n-.qq"q--q-h--nn-q-n.\-p--ﬁ-ﬁn
L4

R e 0 g S A R e S 0
K - E

ﬂn'--.'-.--.'--ﬂnAﬂ-nmﬂ-np--u-p-"lu"l-v'ﬂuqu‘luvﬁu
*

e e e il T
4
u-h-u.-“-.---Fu--,,qp-qﬂ,v,_nﬂp,-,uoqgga
¢¢&qﬁoqﬁg&yﬁﬁbﬁqvoﬂnngnvponﬂﬁﬁnﬁnﬂnﬂoﬂﬁr
R T i T8
]
hubnanﬁﬁﬁnhvﬁqﬁiﬂunuhﬂﬁnnnﬁnkﬂ4ﬂ+ﬂﬁ?¢ﬁiu
AR i e e s Y Y

. ar

A A LT LT

AramorERssnag

u-u.h--.n.-u-h.-|I.---u--|-|uquyuyqyﬁ-vﬁ-ﬁﬁ-ﬁﬂﬁq#ﬁﬁ-yﬁ.
n

T S

qnnn-‘--nh-ﬂﬁq

v

u-v\‘-v-r'udv-rv-v-"--r'uﬂ'\)ilﬂ'vﬂ'ﬂt‘ﬁﬁ?bﬂﬁ'ﬁﬁﬁﬂfﬂﬁﬂt
=

-

.--..--hn.-h-ﬂnnnqllquh1|uu-1¢pvup_1‘5i

ﬁﬁbdQu¢ﬁ¢qnqnq¢p¢¢¢¢n¢n¢nontnﬁnonﬁoﬂvnﬁf

LR L L A T R L BT

T R ARl Tr1 LA R L L S AP T
Evv e w? - =R
uwmmhan -u“ﬂ,ppup-q-uqﬁpﬁava¢¢¢¢¢a¢aﬁﬁéi
...n,..-q,.-q,.~.-qq“-n-n“------u-.-puﬁ,
T T e 1

=
.-----.....-.-1".1....T“.-v-q-y-ybebvﬁvﬁvﬁdboﬁ-ﬁil

H
---qq-“-,q,q-q-.-h-.-q-----“-“-“---.-.iﬂ

uﬁubyyﬁvbu¢dq¢ﬂ6q¢bhuﬁuﬂou&ﬂhﬁnﬁoﬂbeﬁﬁﬁﬂ

A : gé

L]
unuuuuqqvuyuvuyvdbﬁdbdnéﬁﬂﬁhﬂnn“huﬂohn{r

AnERATELAS kAN REb ARk ———
-

i L T T R Y
H

[

uqhpuéun¢byb¢bubdbﬁhﬁbﬂhﬂn#nﬂuiﬂﬂnqneqﬁg
n
-

ﬁ'\-!l|'|--|'|-'ﬁE'0l'|'1'|'1.l-|1hbhﬁﬂ!ﬂ'«-q-q----n..n‘nz i"EEE’

--u-.h.n.-.--ll----up-||\|uvaﬂﬁ\l‘vﬁﬁ?#ﬁ-:lﬂﬁﬁoﬂﬁ-ﬁﬂv
w -

I R S U
LRI 3 325 T EEE R 2 2 o o £ Rt S NS T o BN T

Y e E L T TS LAY L T







