Appendix F Springfield City Utilities — John Twitty Energy Center Technical Evaluation

F. SPRINGFIELD CITY UTILITIES —JOHN TWITTY ENERGY CENTER

The City Utilities of Springfield John Twitty Energy Center (John Twitty) is a coal-fired electric
generating facility located in Greene County, Missouri. Based on the air program’s technical review of
this facility, current conditions support a recommendation of attainment for all of Greene County.

F.1  Monitoring and Modeling Data

There are no ambient SO, monitors near John Twitty that can be relied upon to characterize the air quality
around the source. Instead, the air program performed extensive air dispersion modeling to characterize
air quality for the area. The air program modeled John Twitty using the most recent three years of actual
emissions data and concurrent representative meteorological data to approximate a monitored design
value for the area. The following paragraphs summarize the modeling analysis performed specific to
John Twitty, and the modeling protocol in Appendix H contains more detail on general modeling
procedures.

Emissions Data for Model Input

The most recent three years (2013-2015) of hourly emissions (CEMS) data was obtained through EPA’s
Clean Air Markets Division program database (CAMD) and the downloaded SO, hourly mass emissions
data was formatted for direct input into AERMOD. John Twitty provided hourly recorded varying stack
release parameters including exit temperature and exit flow rate that were evaluated and paired with the
CAMD retrieved CEMS emissions. Further emissions information including interactive source
evaluation is included in Section F.2.

Meteorological Data for Model Input

An air program staff meteorologist performed a technical evaluation to determine which surface and
upper air stations are most representative of John Twitty. John Twitty has no on-site or nearby collected
surface or upper air meteorological data. Offsite NWS data is evaluated for representativeness in the
following discussion. In general, meteorological stations within 200 kilometers (km) of the facility of
interest are preferred as their prevailing weather conditions would be most similar to the facility.
However, locations more than 200 km from the facility of interest can be considered when surface
conditions of nearby meteorological stations are not deemed representative.

For upper air data, the Springfield, MO National Weather Service upper air station is closest to John
Twitty at 10 km and best represents the vertical atmospheric characteristics of the region. The Springfield
NWS office also has an onsite surface weather station that will be evaluated separately below.

For surface data, the Springfield (10 km), Joplin (99 km), and Fort Leonard Wood (128 km) weather
reporting stations are the closest to the John Twitty facility. Six other surface weather stations are within
200 km of John Twitty. Explicit criteria for each of the respective stations are compared below.

Springfield: The Springfield surface weather observations are taken at the airport located 10 km,
about 5 miles, directly north of John Twitty Energy Center. The land cover and elevation of these
locations are very similar. The surface roughness values are within 25% for all seasons, with as
little as 10% difference in spring. Land cover is 73% planted/herbaceous at Springfield, and 79%
at John Twitty. The remaining cover near Springfield does have higher surface roughness (11%
developed and 9% forest), compared to lower roughness for the remainder of the area around
John Twitty (8% grassland and 6% water). The albedos agree within 1%. The Bowen ratios
differ by a maximum of 3%, showing substantial agreement on the last two surface
characteristics.
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Joplin: The surface roughness values differ by over 60% in winter and spring, and near 20% in
summer and fall. Joplin land cover is 49% planted/herbaceous, with the remainder 30% forest
and 19% developed. Compared to John Twitty, Joplin land cover has overall higher surface
roughness. Albedo values agree within 6%. Bowen ratios differ by 10 to 20% for all seasons and
precipitation schemes, with the best agreement under dry precipitation conditions.

Fort Leonard Wood: The surface roughness values differ by 75 to 90% between John Twitty and
Fort Leonard Wood across all seasons. The disagreement comes from the much higher surface
roughness values at Fort Leonard Wood which is surrounded by 62% forest cover, 20% planted
area, and 14% developed land. John Twitty has much lower surface roughness values because of
its shorter land cover types (planted/herbaceous, grassland and water). Albedo values differ
substantially, with up to 20% difference in values. Bowen ratios differ by up to 60% for dry
conditions, 43% for average conditions, and 26% for wet conditions.

The remaining six weather stations within 200 km of John Twitty offer no improvement to the
comparison of combined surface roughness, albedo, or Bowen ratios than the three closest surface
weather stations. The Springfield airport surface weather station shows the strongest agreement with the
John Twitty surface characteristics. Both the proximity of the Energy Center, and the strong agreement
with surface cover and derived meteorological variables make the Springfield surface weather station the
best choice among the weather stations within 200 km of John Twitty. The Springfield surface NWS site
data is preferable to represent the meteorological conditions at John Twitty Energy Center due to its
proximity and surface characteristics.

The recommended representative meteorological stations used in this modeling analysis are shown in
Table 1.

Table 1 — John Twitty Energy Center Meteorological Datasets

Facility of Interest Surface Data Location Upper Air Location

John Twitty Energy Center Springfield, MO Springfield, MO

In order to contain the facility property boundary within evenly spaced receptors the first tier was
extended. The receptor grid has the following tiered structure: the first tier extends from the facility to 2
km with 100 meter (m) spacing; the second tier extends from 2 km to 5 km with 250 m spacing; the third
tier grid extends from 5 km to 10 km with 500 m spacing; and the last tier extends from 10 km to 30 km
with 1000 m spacing. Property boundary receptors are spaced at 50 m intervals. For purposes of
evaluating the entire county, the receptor grid was expanded by extending the last tier to encompass the
remainder of Greene County. This resulted in a domain and grid that extended 30 km from the facility.

The regional background concentration was established at 9 ppb for rural areas. This was based on an
analysis of the East St. Louis monitor in Illinois. The modeling protocol in Appendix H further details this
analysis. The background was added to model predicted concentrations to account for natural sources and
sources not included in the modeling inventory. The maximum modeled concentration for the area was
82.6 pg/m® or 31.6 ppb. This demonstrates the area is currently in compliance with the 1-hour SO,
standard of 75 ppb. A map including plotted output concentrations is shown in Figure 1.
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John Twitty Modeled Concentrations
2013-2015 Actual Emissions
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Figure 1 — John Twitty Modeled SO, Concentrations
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F.2 Emissions Data

The emissions sources surrounding John Twitty were evaluated to determine an interactive source
inventory for the dispersion modeling analysis. The City Utilities of Springfield own and operate both
John Twitty Energy Center and the James River Power Station (JRPS). Other than the two City Utilities
plants, there are two additional interactive sources located within the 20 km buffer. Figure 2 displays a
map of the two City Utilities plants along with permitted SO, sources located within 30 km that were
evaluated for inclusion in the modeling inventory. Table 2 lists all sources included on the map along
with their 2013-2015 actual emissions.
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Table 2 — John Twitty and Interactive Source 2013-2015 SO, Emissions

2013 SO, 2014 50, 2015 SO, Distance to the
Source Name Emissions Emissions Emissions facility (km)
(TPY) (TPY) (TPY)
John Twitty (077-0039) 2584.4 3021.1 1660.7 0
James River (077-0005) 1846.47 1792.7 440.0 12
Timken SMO LLC (077-0004) 0.0604 0.1289 3.8725 5.6
Euticals Inc., Springfield (077-0017) 0.0799 5.0706 0.9342 7.2
Noble Hill Landfill Renewable

Energy Center (077-0170) 1.6062 1.6034 1.3954 25

F.2.1 Evaluation of Sources to Model

All sources included on the map in Figure 2 were evaluated for possible inclusion in the modeling
inventory. There are four sources with reported emissions greater than 1 ton per year located within 30
km of John Twitty. The following bullets describe each of the sources listed in Table 2 along with a
discussion about how each source was characterized in the modeling analysis:

e John Twitty Energy Center — John Twitty includes two coal-fired boilers that generate electricity
that is supplied to the grid. The plant is owned by City Utilities of Springfield. The air program
used actual SO, emissions data from the continuous emission monitoring system (CEMS) located
at this facility. The modeled years include the most recent three years (2013 — 2015). The use of
CEMS data in the model for this facility allows the model to act as a surrogate for monitoring
data, which EPA guidance deems appropriate when developing boundary designation
recommendations. John Twitty provided hourly variable stack release parameters including exit
temperature and flow that were used in the model.

e James River Power Station — This source is located 12 km southeast of John Twitty. This electric
generating facility is also owned by City Utilities of Springfield. In 2015, this source switched
fuels and now primarily burns natural gas instead of coal. This source was included in the
modeling inventory and receptors located within its property boundary were removed because it
is considered the same property owner as John Twitty. This source was modeled using actual
CEMS-recorded emissions with stack release parameters as provided by MoEIS.

e Timken SMO, LLC. — This source is located 5.6 km east of John Twitty. This source is a rubber
and plastics hoses and belting manufacturing plant with total SO, emissions of 3.87 tons in 2015.
This source primarily burns fuel or residual oils. This source was included in the modeling
inventory as an interactive source. 2015 emission levels were used in the modeling to be
conservative since they were higher than 2014 levels. Both units have stack releases and were
modeled with parameters as reported to MoEIS.

o Euticals Inc., Springfield — This source is located 7.2 km northeast of John Twitty. This source is
a pharmaceutical preparation and fine chemical company with total 5.07 tons of SO, emissions in
2014. This source was included in the modeling inventory as an interactive source. The major
SO, emitting unit at this source is a pharmaceutical preparation reactor with a stack release and
was modeled with parameters as reported to MoEIS.

o Noble Hill Landfill Renewable Energy Center — This source is located 25 km north of John
Twitty in northern Greene County. This source is a partnership project between the City of
Springfield and City Utilities which generates electricity from landfill gas at the Springfield
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Sanitary Landfill with total SO, emissions of 1.60 tons in 2014. This source was included in the
modeling inventory as an interactive source. Both units have stack releases and were modeled
with parameters as reported to MoEIS.

Beyond these five included sources, an additional 50 sources within 30 km of John Twitty were excluded
from the model analysis due to emission levels below 1 ton. These 50 sources cumulatively emitted less
than 3.66 tons in 2014 and averaged 0.073 TPY per source. Possible impacts from these sources are
accounted for through the use of a regional background concentration.

Table 3 details the emission release parameters for the boilers at John Twitty and James River, and Table
4 shows an excerpt from the hourly emissions file. The hourly combined emissions file contains hourly
emissions and release parameters for both John Twitty Energy Center and James River Power Station.

Table 3 — City Utilities of Springfield - John Twitty and James River Emission Release Parameters

Facility Facility Name Site Name Emission | Model | Description Release Type
1.D. Point I.D. | ID
City Utilities of | John Twitty
077-0039 Springfield Energy Center Unitl E09 Boiler #1 POINT
City Utilities of | John Twitty
077-0039 Springfield Energy Center Unit2 E100 Boiler #2 POINT
City Utilities of | James River
077-0005 Springfield Power Station E04 JREQ4 | Boiler #1 POINT
City Utilities of | James River
077-0005 Springfield Power Station E05 JREQ5 | Boiler #2 POINT
City Utilities of | James River
077-0005 Springfield Power Station E06 JREQ06 | Boiler #3 POINT
City Utilities of | James River
077-0005 Springfield Power Station EOQ7 JREQ7 | Boiler #4 POINT
City Utilities of | James River
077-0005 Springfield Power Station E08 JREO8 | Boiler #5 POINT
Easting Northing Base Actual | Stack Stack Exit Stack
Meters Meters Elevation Stack Temperature Velocity Diameter
Meters Height | Kelvin Meters/Second Meters
Meters
465433.07 | 4111806.22 | 384.65 117.35 Used hourly
Used hourly ; .
- velocity values in
temperatures in lieu | . .
- lieu of static 3.66
of static values (see
values (see Table
Table 4) 2)
465410.18 | 4111730.40 | 384.65 156.36 Used hourly
Used hourly . .
- velocity values in
temperatures in lieu | . .
. lieu of static 4.27
of static values (see
values (see Table
Table 4) 2)
476958.8 4106933 355.06 60.35 451 .48 10.37 335
476958.8 4106933 355.06 60.96 422.04 5.94 335
476921 4106924 354.33 60.96 43315 9.42 3.66
476890.5 4106928 354.32 60.96 424.82 10.30 3.66
476857.5 4106930 354.65 106.68 | 45537 28.35 254
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Table 4 — Excerpt from 2013-2015 Combined Hourly CEMS Emission File

Year | Month | Day Hour | UnitID | SO, ER (g/s) Temp (K) Velocity (m/s)
SO HOUREMIS 13 1 1 1 E09 72.322 414.094 19.352
SO HOUREMIS 13 1 1 1 E100 10.407 355.261 17.477
SO HOUREMIS 13 1 1 1 JREO4 0 451.4833 10.37336
SO HOUREMIS 13 1 1 1 JREO5 0 422.0389 5.9436
SO HOUREMIS 13 1 1 1 JREO6 0 433.15 9.4234
SO HOUREMIS 13 1 1 1 JREO7 0 424.8167 10.30224
SO HOUREMIS 13 1 1 1 JREO8 0 455.3722 28.35148
SO HOUREMIS 13 8 25 1 E09 87.492 406.094 16.706
SO HOUREMIS 13 8 25 1 E100 8.631 360.594 15.944
SO HOUREMIS 13 8 25 1 JREO4 0 451.4833 10.37336
SO HOUREMIS 13 8 25 1 JREO5 0 422.0389 5.9436
SO HOUREMIS 13 8 25 1 JRE06 | 31.33550917 433.15 9.4234
SO HOUREMIS 13 8 25 1 JREO7 | 45.76219111 | 424.8167 10.30224
SO HOUREMIS 13 8 25 1 JREO08 | 0.151196667 | 455.3722 28.35148

F.3 Meteorology and Topography

Meteorology and topography are interrelated as significant topographical features often cause localized
meteorological effects. Due to this related nature, these two factors were evaluated together. Topography
and surrounding land features can have a significant impact on the wind patterns and thus the dispersion
of air pollutants from emission sources. There are no significant terrain features in the area around John
Twitty that would greatly impact dispersion, such as mountain ranges. The surrounding terrain and
meteorological effects were represented in John Twitty’s modeling analysis to best simulate monitoring
of the area’s ambient air quality. Since no significant terrain or meteorological features exist around John
Twitty, topography and meteorology were not used to set the recommended area boundary.

F.4 Jurisdictional Boundaries

Attainment area boundaries are typically defined by easily identifiable features such as county, municipal,
or township boundaries. Large, immovable features such as rivers or highways can also be used. In this
case, since John Twitty’s modeled impact attains the standard, the main considerations are that the
boundary include John Twitty and be easily identifiable.

All permitted SO, emitting sources located within Greene County were evaluated in this analysis, and the
receptor grid for this modeling analysis was increased to include the entire county. As discussed
previously, the modeling evaluation performed for John Twitty resulted in no modeled violations of the
2010 1-hour SO, NAAQS. Therefore, the county boundary is considered representative of the
recommended attainment area. The recommended attainment boundary for John Twitty consists of the
county lines for Greene County. Figure 3 displays a map with the recommended boundary.

Northern Boundary: County Line dividing Greene County from Polk and Dallas Counties
Eastern Boundary: County Line dividing Greene County from Webster County

Southern Boundary: County Line dividing Greene County from Christian County

Western Boundary: County Line dividing Greene County from Dade and Lawrence Counties
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Figure 3 — John Twitty Recommended 2010 1-hour SO, NAAQS Attainment Area



