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Dear Mr. Nelson:

Pursuant to Section 7 of the Endangered Species Act, (87 Stat. 884, as amended; 16 U.S.
C. 1531 et seq.), the U. S. Environmental Protection Agency has reviewed the biological
information and analysis related to a Prevention of Significant Deterioration (PSD)
permit for the proposed Taylorville Energy Center which will be located in Taylorville,
Illinois, to determine what impact there may be to any threatened or endangered species
in the area around the facility. EPA and the U. S. Fish and Wildlife Service had
concluded consultation on this project on April 16, 2007; however, since that time
various design changes to the proposed facility have required an amendment to the
original PSD permit. Cambridge Environmental Inc. has prepared a revised analysis for
the Taylorville project on behalf of Christian County Generation, L.L.C., dated

January 24, 1012 (See enclosure). EPA has reviewed the analysis and has determined
that the project may affect, but is not likely to adversely affect, any federally listed
species. The purpose of this letter is to seek concurrence from the U. S. Fish and Wildlife
Service on our determination. If you have any questions with respect to this letter, please
contact Rachel Rineheart, of my staff, at (312) 886-7017.
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Introduction and Background

Christian County Generation, L.L.C. (CCG) has proposed to construct a nominal 716 MW goss
substitute natural gas (SNG)-fired Integrated Gasification Combined Cycle (IGCC) power plant
to be located in Christian County, Iilinois, within the city of Taylorville [herein referred to as the
Taylorville Energy Center (TEC)]. A final revised PSD permit application was submitted to the
Ilinois Environmental Protection Agency (IEPA) in October 2010.! IEPA issued a Draft PSD
Construction Permit (No. 05040027} on October 17, 2011.

The October 2011 draft permit addresses various design changes to the facility’s configuration as
originally described in the June 2007 construction permit for the project (Final PSD Construction
Permit Number 05040027). The primary design changes are (1) the addition of an extra step in
the gasification process that converts syngas into substitute natural gas (SNG) and (2) the
addition of equipment for separation of CO, from the synthesis gas.

A previous Endangered Species Act (ESA) Screening Level Ecological Risk Assessment
(SLERA) was developed for the TEC in December 2006 by Kentuckiana Engineering Company,
Inc., and was used as information in consultation between the U. S. Environmental Protection
Agency (U.S. EPA) and the U.S. Fish and Wildlife Service (FWS). Based on the SLERA results
for the chemicals of potential environmental concern (COPECs) recommended for evaluation in
the scoping document, U.S. EPA concluded in an April 5, 2007 letter to FWS that the TEC was
not likely to affect any threatened and endangered (T&E) species.” Upon reviewing the SLERA
and recommended conclusions from U.S. EPA, FWS issued a letter of concurrence which agreed
that the TEC “will not likely adversely affect federally listed species in the action as defined in
the biological evaluation (i.e., the SLERA).™ As a matter of policy, FWS also stated in the
concurrence letter that if the design of the proposed project is modified or new information
indicating potential affects on endangered species is discovered a consultation with U.S. EPA
Region 5 and FWS should be initiated.

The aforementioned design changes to the TEC were substantial enough that CCG contacted
U.S. EPA Region 5 to initiate a supplemental consultation process with FWS. Through this
process, U.S EPA and FWS confirmed that the “Recommended Scope of Analysis” issued for
the TEC on August 24, 2006 is still valid and that a new evaluation of the T&E species habitats
within the action area is not necessary. In addition, U.S. EPA and FWS concluded that only
those COPECs with an increase in annual potential emissions from the original SLERA would

! General references to the permit application in this comment letter refer to the three volume “Updated
Prevention of Significant Deterioration and State Construction Permit Application for the Taylorville
Energy Center” submitted by Christian County Generation in the following three parts: 1) Volume 1 of 3
- Updated Permit Application submitted on September 24, 2010, 2) Volume 2 of 3 — Class I Area Air
Quality Modeling Report submitted on October 14, 2010, and 3) Volume 3 of 3 — Greenhouse Gas Best
Available Control Technology Analysis submitted October 27, 2010. In this comment letter, these
application submittals are generally referred to as “the Permit Application.”

? Letter from Pamela Blakley, U.S. EPA Region 5, to Richard Nelson, Rock Island Ilinois Field Office,
U.S. Fish & Wildlife Service, dated April 5, 2007.

? Letter from Richard Nelson, Rock Island Illinois Field Office, U.S. Fish & Wildlife Service to Pamela
Blakley, U.S. EPA Region 5.
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require evaluation. As shown in the annual potential emissions comparison for all relevant
COPECs between the original and revised TEC designs provided in Appendix A, the only
pollutants experiencing an increase as a result of the design changes are some polycyclic
aromatic hydrocarbons (PAHs) and formaldehyde.

This Supplemental Ecological Screening Assessment (SESA) evaluates whether the increased
emissions of these pollutants from the proposed Taylorville Energy Center (TEC) might affect
threatened and endangered wildlife species. A detailed description of the TEC can be found in
the Illinois Environmental Protection Agency’s Project Summary for a Construction Permit
Application from Christian County Generation, LLC for the Taviorville Energy Center, Christian
County, lllinois. The Project Summary reviews and relies upon information submitted by
Christian County Generation, LLC in required permit applications. For brevity, relevant
information from the draft permit, project summary, and permit application are referenced as
necessary throughout this SESA to avoid unnecessary repetition of previously provided
information for the project.

Relevant Threatened and Endangered Species *

There are at present two Federally Endangered, Threatened, Proposed, and Candidate Species for
Christian County: the Indiana Bat (Myotis sodalist) is designated as endangered, and the Eastern
prairie fringed orchid (Platanthaera leucophaea) is designated as threatened

{http://www .fws.cov/midwest/endangered/lists/illinois-cty.htmi}.

The Indiana Bat is a small, dark-brown bat weighing approximately one-quarter of an ounce.

The bats can be found in caves and mines, and forage in small stream corridors with well
developed riparian woods and upland forests.” The Indiana Bat hibernates during winter in caves
or, occasionally, in abandoned mines. After hibernation, Indiana bats migrate to their summer
habitat in wooded areas where they usually roost under loose tree bark on dead or dying trees.
Indiana Bats forage in or along the edges of forested areas and eat a variety of flying insects
found along rivers or lakes and in uplands.

Indiana bats occupy distinct home ranges, particularly in the summer. However, relatively few
studies have determined the home ranges of Indiana bats, and these studies based their
calculations on a small number of individuals. Studies identified home ranges as small as 28 ha
(69 acres) to as large as 1,584 ha (3,825 acres).

The Eastern prairie fringed orchid is an 8 to 40 inch tal! plant that has an upright leafy stem with
a flower cluster called an inflorescence. Each plant has one single flower spike composed of 5 to

* This SESA focuses on animals and plants on the federal threatened and endangered species list. Illinois
maintains a larger state list of threatened and endangered species. A search of the ECOCAT database
(http://dnrecocat.state.il.us/ecopublic)), however, found no records of state-listed threatened or
endangered wildlife species in the vicinity of the proposed TEC project.

* Sources: http://www.fws.gov/midwest/endangered/mammals/inba/index.htm];
http:/fwww.fws.gov/midwest/Endangered/section7/s7process/mammals/inba/inbaMIlifehist htm}; and
http:/f'www.fws.gov/midwest/endangered/mammals/inba/inbafetsht.html.
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40 creamy white flowers. The Fastern prairie fringed orchid is a perennial herb that grows from
an underground tuber. Flowering begins from late June to early July, and lasts for 7 to 10 days.
The Eastern prairie fringed orchid occurs in a wide variety of habitats, from mesic prairie to
wetland communitics such as sedge meadows, marsh edges, and even bogs.

The Eastern prairie fringed orchid was once widespread across the upper Mldwest but after it
had declined in range by more than 70 percent, it was listed as threatened in 1989.° Early decline
was due to the loss of habitat, mainly conversion of natural habitats to cropland and pasture.
Current decline is mainlty due to the loss of habitat from the drainage and development of
wetlands. Other reasons for the current decline include succession to woody vegetation,
competition from non-native species and over-collection.

According to the findings of the U.S. EPA Region 5’s April 5, 2007 opinion letter to the FWS,
the Eastern prairie fringed orchid is not known to exist within the TEC’s study area.

The 2006 SLLERA also considered the Bald eagle (Haliaeetus leoccephalus) and the Lealy prairie
clover (Dalea foliosa) as potential species of concern. The Bald eagle has been removed from
the list of threatened and endangered species in the intervening period since the 2006 SLERA.
Also, like the Eastern prairie fringed orchid, there is no suitable habitat for the Leafy prairie
clover in the vicinity of the TEC that might be affected by pollutant emissions.

Consequently, the principal species of concern for this SESA is the Indiana bat.

Chemicals of Potential Environmental Concern

The Permit Application includes an evaluation of potential adverse impacts to soils and
vegetation from the various criteria pollutants and hazardous air pollutants (HAPs) expected to
be emitted by the TEC. The results of this analysis demonstrated that expected impacts from the
TEC are below all relevant acute and chronic ecological risk thresholds. As recommended by
U.S. EPA and FWS, this SESA undertakes a more detailed evaluation of HAP emissions. The
updated HAP emission calculations for the TEC design changes (included in Sections C-22 to C-
23 of Appendix C to Volume 1 of the Application and summarized in Appendix A) indicate that
fourteen (14) HAPs could have higher annual potential emissions than the emissions presented in
the 2006 ESA. With one exception (formaldehyde), these compounds are members of the PAH
family. Table B-1.1 in Appendix B lists these COPECs along with upper estimates of the
anticipated annual average emission rates from the TEC.

5 Sources: http:/fwww.fws.gov/midwest/endangered/ime coll/plants/easternp.jog; http://www.fws.gov/
midwest/endangered/plants/epfo.html; http://ecos.fws.gov/docs/recovery plan/990929. pdf;
http://www.fws.gov/endangered/bulletin/2003/07-12/14-15.pdf.
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Dispersion and Deposition Modeling

Atmospheric dispersion and deposition modeling of the COPECs that may be emitted from the
TEC was performed with the AERMOD modeling system using facility and site-specific
parameters and methodologies as described in Volume 2 of the Permit Application. Modeling
procedures follow those used for benzo(a)anthracene (a member of the PAH family of
pollutants), which was modeled in support of the soils and vegetation analysis required for the
PSD permit. Modeling procedures have been reviewed and approved by the Illinois EPA and are
described in detail in Volume 2 of the Permit Application.

Modeling methods were extended to estimate pollutant deposition rates to terrestrial and aquatic
habitats for this analysis. To properly model the wet and dry deposition (/.e., deposition with and
without precipitation) of pollutants from the atmosphere, it is necessary to consider the physical
form of the COPECs, and how they interact with moisture in the air and with the complex
surfaces to which they may deposit. Each compound’s emissions were divided into particulate-
phase and vapor-phase emissions using the vapor fraction parameter, F,, from the U.S. EPA’s
Screening Level Ecological Risk Assessment Protocol (SLERAP, U.S. EPA, 1999) chemical
properties database. The particulate-phase and vapor-phase emissions were then divided into
categories based on the particle and vapor deposition-related properties.

For those COPECs that in part or whole are associated with particles, deposition rates from the
atmosphere are largely governed by the particles’ sizes. Two different types of particle size
distributions are generally used to assess deposition based on how the specific pollutants are
found in the particles: (1) mass-weighted values are used for pollutants that are likely to be
distributed uniformly throughout particles in the stack emissions; and (2) surface-weighted
values are used for poliutants that are likely to condense (or form) onto the surfaces of existing
particles as combustion gases cool prior to their release from the stack. In accordance with U.S.
EPA methods, COPECs with a vapor-phase fraction, F), of less than 0.05 are assumed to be
emitted with a mass-weighted particle size distribution, and those with a vapor-phase fraction,
F,, of greater than 0.05 but less than 1.0 are assumed to be emitted with a surface-weighted
particle size distribution. Values of F, are available from the SLERAP for all but two COPECs —
3-methylcholanthrene and 7,12-dimethylbenz(a)anthracene — both of which are solids at standard
conditions. For these COPECs, F, values are estimated according to methods recommended in
the SLERAP (refer to Equations A-2-10 and A-2-11 in Appendix A-2 of the SLERAP):

Equation 1 F =1 __e8
P’ +cS;
P’ AS T -T
Equation 2 In| == {=—£ ( m )
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where the terms are:

F, Fraction of COPEC in vapor phase;

¢ Junge constant = 0.00017 atm-cm;

Sy Whitby’s average surface area of particulates (aerosols) = 0.0000035 cm?/em’
for non-urban areas;

P Vapor pressure of the COPEC above the liquid phase (atm);

P Vapor pressure of the COPEC above the solid phase (atm, for COPECs that
are solids at standard temperature and pressure);

R Universal gas constant (0.00008205 atm-m’/mol-K);

ASy Entropy of fusion (ASy/R = 6.79, non-dimensional);

T Melting temperature of the COPEC if solid at standard temperature and
pressure (K); and

T Standard temperature (298 K).

The F, values and supporting property values required for conducting vapor phase deposition
modeling of the selected COPECs are provided in Table 1.

The deposition behavior of vapor-phase compounds from the atmosphere is governed by a
variety of factors including how the compound partitions between the vapor and aqueous-phases
(i.e., its Henry’s Law constant), its diffusivity in both air and water, its resistance to cuticular
uptake by lipids in leafy vegetation, and the surface characteristics of the area being considered
(e.g., whether the area is open water, forested, or urban). These chemical properties are taken
per U.S. EPA recommendation from modeling guidance used to support the AERMOD system
(Wesely, 2002), and are summarized in Table 1. The AERMOD deposition algorithms also
require information on land surface characteristics, and this information is described in the
documentation for the soils and vegetation analysis in Volume 2 of the Permit Application.

A summary of the results of the air dispersion modeling analysis are provided in Table 2, in
which the highest offsite annual average COPEC concentrations predicted at ground-level are
compared with typical background concentrations. Because the atmospheric dispersion
modeling is the first step employed in assessing the impacts of the facility’s emissions, predicted
concentrations in air contain the lowest degree of uncertainty (compared against the soil, water,
and sediment concentrations which rely on the further modeling of deposition phenomena and
numerous fate-and-transport assumptions). Thus, the comparison of modeled air quality impacts
from the proposed facility against measured and modeled background air quality data provides a
simple means of assessing the magnitude of the facility’s likely impacts relative to current
impacts from other sources.

The background concentrations labeled “NATA values” are from the U.S. EPA’s most recent
National-Scale Air Toxics Assessment (NATA), which produced modeled concentrations of
HAPs for each U.S. Census Tract based on emissions estimates for the year 2005. The data
shown are for tract 958600 which contains the proposed facility.” The NATA 2005 estimates do
not distinguish individual PAHs, so a total PAH value is provided at the bottom of Table 2.

" NATA data for Christian County, 1L, U.S. Census Tract 958600 from the 11,8, EPA's 2005 National-
Scale Alr Toxics Assessment (NATA). Accessed at http:/www.epa.gov/tin/atw/nata2005/tables.html.
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Other background data included in Table 2 are derived from the air quality monitoring program
at St. Louis, MO (the closest location with data available for PAHs).

All of the modeled worst-case impacts due to TEC emissions are well below existing background
levels. Consequently, the air quality impacts at receptor locations of significant ecological
interest are all expected to be fairly small relative to current levels.

Estimation of COPEC Concentrations in Environmental Media

COPECs depositing from the atmosphere enter terrestrial and aquatic ecosystems. U.S. EPA
Region 5 and other regulatory authorities have established screening-levels in environmental
media such as soil, surface water, and sediment to identify situations in which COPEC
concentrations might be high enough to present risk to environmental receptors through contact
and dietary exposure.

Estimates of the incremental increases in the concentrations of various COPECs in soil, surface
water, and sediment are estimated according to methods recommended in the SLERAP. The
methods begin with the concentrations in air and deposition rates predicted by AERMOD. A
summary of the equations, assumptions, and predicted results of the SLERAP-based algorithms
follows. Detailed lists of inputs and intermediate calculations are provided in Appendix B.

Modeling incremental soil concentrations

The modeled, incremental concentrations of COPECs in nearby soils due to emissions from the
proposed TEC facility are dependent on each compound’s deposition rate from the atmosphere,
the rate at which the compound is lost from or degraded in the soil, and the length of time over
which these processes have occurred.

Equation 3 was used to calculate soil concentrations of compounds emitted from the TEC.

Equation 3 Cs,, = D, '[1 - 3XP(— ks - tD)]

ks
where the terms are:
Csip Soil concentration at time tD (mg/kg);
D Deposition term (mg/kg soil/yr);
ks Compound soil loss constant due to all processes (yr'); and
tD Time period over which deposition occurs (time period of combustion, yr).

Default values for T1=0, and tD=100 years are taken from the SLERAP Appendix Table B-1-1.
The deposition term, Dy, is calculated using Equation 4 from the compound-specific atmospheric
concentrations and deposition rates determined by the AERMOD modeling described above. In
contrast to the modeling approach assumed in the SLERAP, CCG modeled each selected
COPEC separately instead of conducting a single modeling scenario with unitized emission
rates. The unitized emission rate approach would be more difficult to implement at the TEC
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given the larger number of modeled sources as compared to a hazardous waste combustor (i.e.,
the industrial source type for which the SLERAP was originally developed). Under this alternate
approach, the compound-specific AERMOD results for wet and dry deposition of particles and
vapors are converted directly into a soil concentration deposition term Dy by including the soil
mixing depth and density in the denominator as shown in Equation 4 (without the need to first
calculate a compound-specific modeled deposition rate from the unitized deposition results and
the compound-specific emission rate as envisioned by the SLERAP equations).

Equation 4 D, = [Z ! OgDii . [(Dydv + Dywv) + (Dydp + Dywp)]

&

where the terms are:

Dy Deposition term (mg/kg s01l-yr)

100 Units conversion factor {mg-m*/kg-cm®);

Zs Soil mixing zone depth (cm)

BD Soil bulk density (g soil/cm’ soil);

Dydy Annual average dry deposition from vapor-phase (g/m’-yr);
Dywv Annual average wet deposition from vapor-phase (g/m*-yr);

Dydp Annual average dry deposition from particle-phase (g/m -yr) and
Dywp Annual average wet deposition from particle-phase (g/m’-yr).

Note that Equation 4 is adapted from the SLERAP guidance (U.S. EPA, 1999) to accommodate
AERMOD’s ability to model COPEC-specific vapor deposition. Additionally, COPEC
emissions were modeled directly in AERMOD (rather than using the SLERAP-recommended
indirect method of unitized emission rates) to handle TEC’s multiple emission sources. A soil
mixing zone depth of | cm was used as the default for untilled soils. The soil bulk density, BD),
is 1.5 g/em’. Locations of the modeled maximum deposition impacts to some extent differ
among COPECs and modes (wet vs. dry) based on the influence of chemical-specific properiies.
For matters of both simplicity and conservatism, the maximum predicted rates of deposition
across the study area (i.e., modeled receptor grid) for each deposition mode are evaluated
independently and are treated as occurring at a common location irrespective of the actual
geographic patterns of the predictions.

The loss rate for compounds from soils, ks, is the sum of terms as shown in Equation 5.

Equation 5 ks = ksg +kse + ksr + ksl + ksv

where the terms are:
ks Compound soil loss constant due to all processes (yr~ N
ksg  Compound loss constant due to biotic and abl()th degradation (yr™);
kse  Compound loss constant due to soil erosion (yr~ ),
ksr  Compound loss constant due to surface runoff (yrh;
ksl Compound loss constant due to leaching (yr™); and
ksv Compound loss constant due to volatilization (yr h.
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Based on SLERAP Appendix Table B-1-2, kse is taken as zero. ksg values are compound-
specific and are taken either from the SLERAP database or derived per its recommendations (see
Table 3 for values). Losses of compounds due to surface runoff, ksr, and leaching, s/, are
dependent on the compound’s soil-water partitioning coefficient and the amount of water
available for these processes as given in Equation 6 and Equation 7.

RO

1
st-Zs 1+(Kd$8% j

P+I-RO-E,

8, -Z{l + [de : B% J]
where the terms are:

ksr Compound loss constant due to surface runoff (yr’l);
ksl Compound loss constant due to leaching (yr )
RO Average annual surface runoff from pervious areas (cm/yr);

Equation 6 ksr =

Equation 7 ksl =

P Average annual precipitation (cm/yr);

1 Average annual irrigation {cm/yr);

E, Average annual evapotranspiration (cm/yr);

P Soil volumetric water content (ml water/cm’ soil);
Zs Soil mixing zone depth (cm);

Kd,  Soil-water partition coefticient (ml water/g soil); and
BD  Soil bulk density (g soil/cm’ soil).

Based on SLERAP Appendix B-1-5 and its recommended sources (see Appendix B), appropriate
region-specific values are RO =254 cm/yr, P = 89.54 cm/yr, [ =25 cm/yr, and E, = 55 cm/yr.
Default values are used for BD = 1.50 g/cm’ and 8, = 0.2 ml/em”®, and compound-specific
values are used for Kd,, as taken from either the SLERAP or derived per its recommended
sources (see Table 3 for values).

The calculation of the compound loss constant due to volatilization, &sv, is the product of the gas

equilibrium coefficient, Ke, and the gas-phase mass transfer coefficient, K, as shown in Equation
8.

Equation8  ksv=Ke K,

The equilibrium coefficient, Ke, is given by Equation 9.

.
Equation9  Ke= 3.1536x107 - H
Z.s' .Kd.s' _RT; BD
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where the terms are:

Ke Compound gas equilibrium coefficient (s/yr-cm):

3.1536x107 Units conversion (s/yr);

H Henry’s Law constant (atm-m3/mol, see Table 1 for Pa-m’/mol values);
Zs Soil mixing zone depth (cm);

Kys Soil-water partition coefficient (ml/g, Table 3);

R 1deal gas constant (atm-m*/mol-K) = 8.2035 x107 atm-m’/mol-K;

Tz Average ambient air temperature (K); and

BD Soil bulk density (g soil/cm’® soil).

The gas-phase mass transfer coefficient, K, is given by Equation 10.

Equation 10 K, = D [1 - [E} - BMJ
zZ Py

F

where the terms are:

K; Gas-phase mass transfer coefficient (cm/s);
D, Diffusion coefficient in air (cm®/s, Table 1);
Zs Soil mixing zone depth (cm);

BD Soil bulk density (g soil/cm’ soil);

Ds Density of soil solids (g/em’); and

B Volumetric soil water content (unitless).

SLERAP default values were used for Z,=1cm, 1, =298 K, 5D =1.50 gfcrn3, O =02 ml/cm3,
and p, =2.7 glem’. Compound-specific values were used for H, Kd; and D, as provided in
Table 1 and Table 3 and are either SLERAP-recommended values or derived from its
recommended methods.

Modeling incremental water body concentrations

Incremental concentrations of compounds in local surface water bodies due to emissions from
the TEC are calculated based on either a simple, conservative screening model or, for volatile
organic compounds (those with a vapor pressure of 0.1 mm of Hg or greater), a simple bounding
calculation based on each compound’s Henry’s Law constant. The screening model estimates
the concentrations as the average deposition flux of each compound divided by the average
precipitation level, as expressed in Equation 1 1.2

Equation 11 C,,, =100- [(Dyay + Dywy) + (Dydp + Dywp)]
wief P

® The screening-level model provides worst-case estimates of COPEC concentrations in water over the
long-term as all of the pollutant that deposits in the watershed is assumed to enter surface water.
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where the terms are:
Ctor Total water body compound concentration, including water column and bed
sediment {mg/l water column);
Dydv Annual average dry deposition from vapor-phase (g/m’~yr);
Dywv Annual average wet deposition from vapor-phase (g/mz-yr)
Dydp Annual average dry deposition from particle-phase (g/m” -yr),
Dywp Annual average wet deposition from particle-phase (g/m*-yr);
P Average annual precipitation (cm/yr) 89.54 cm/yr (see Appendix B); and
100 Units conversion factor (mg-cm-m*/g-1).

This screening model will over-estimate incremental concentrations in surface water because it
does not include any loss terms for compounds that might either volatilize or be degraded either
in the water itself or from other areas of the watershed, or for compounds that might become
bound to seils in the watershed and not enter the water.

The partitioning of compounds between the water column and the benthic sediments is

calculated using partitioning equations from the SLERAP guidance. The fraction of each
compound in the total water body that is within the water column is given by Equation 12.

(1+dew-TSSnl><10"6).d%

(1+Xd,, -TSS-1><10"’)-"% +(8, +Kd,, 'CBS)-d%

The balance of each compound in the water body contained within the benthic sediment is then
simply expressed as in Equation 13.

Equation 12 f, =

Equation 13 f, =1-f,.

where the terms are:

e Fraction of total water body compound concentration in the water column
(unitless);
Jas Fraction of total water body compound concentration in benthic sediment
(unitless);
Kd, Suspended sediments/surface water partition coefficient (I water/kg suspended
sediment — see Table 3);
7SS Total suspended solids concentration (mg/l);
1x10° Units conversion factor (kg/mg),
d- Total water body depth (m);
Os Bed sediment porosity (unitless);
Kd Bed sediment/sediment pore water partition coefficient (1 water/kg botiom
sediment);
Cps Bed sediment concentration (g/cm’ [equivalent to kg/1]);
Ayc Depth of water column (m); and
dis Depth of upper benthic sediment layer (m).
Cambridge Environmental Inc 10 Q)nsulmhts
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The values for total suspended solids concentration 78S of 10 mg/l, &4, of 0.6, Casof 1 g/cm3,
and dys of 0.03 m, are default values from SLERAP guidance (see Appendix B). The water
column depth d,.. is assumed to be 2.77 m based on measurements in Lake Taylorville (the most
significant surface water body in the vicinity of the TEC).” The total water body depth d. is the
sum of the water column depth d,,. and d,. The partitioning coefficients Kd,, and Kdp, are
compound-specific (see Table 3).

The concentration of each compound in the water column (Cy0r) (a8 opposed to within the
benthic sediments) is given by Equation 14.

Equation 14 chrw = fwc ! Cwmr ’ %
where the terms are:
Chrctor Total compound concentration in water column (mg/] water column);
Jwe Fraction of total water body compound concentration in the water column
(unitless);
Cyvtor Total water body compound concentration, including water column and bed
sediment (mg/l water column);
e Depth of water column (m); and
dps Depth of upper benthic sediment layer (m).

Finally, the concentrations of compounds within the benthic sediments are given by Equation 15.

: Kd d . +d,,
Equation 15 O, =f,. - C.0 - b e Ty,
8, +Kd,, -Cg dy,

where the terms are:

Cloeg Compound concentration sorbed to bed sediment (mg/kg sediment);

Jos Fraction of total water body compound concentration in benthic sediment
(unitless);

Clitor Total water body compound concentration, including water column and bed
sediment (mg/l water column);

Kdy Benthic sediments/sediment pore water partition coefficient (1 water/kg
sediment — see Table 3};

Ops Bed sediment porosity (unitless);

Cgs Bed sediment concentration (g/em’);

e Depth of water column {m); and

dps Depth of upper benthic sediment layer (m).

? Depth of water column {average depth in Table 5-8 of the South Fork Sangamon River/Lake Taylorville TMDL
Report prepared by the IHlinois EPA in December 2007, IEPA/BOW/07-027).
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The distribution fractions, £, and f;, have been calculated based on equations described above.
The depth of the upper benthic sediment layer, dj;, the bed sediment porosity, 8y, and the bed
sediment concentration, Cps, are default parameters as described above. The depth of the water
column, d,. is taken from the previously cited Lake Taylorville study. The partitioning
coefficients, Kd.,, and Kdj,, are compound-specific properties from the SLERAP database {or
estimated according to SLERAP recommendations — see Table 3).

For volatile organic compounds with a vapor pressure of 0.1 mm of Hg or greater, a simple
calculation, based on each compound’s Henry’s Law constant, was used to place an upper bound
on the compound’s incremental concentration in surface water, as shown in Equation 16.

Eauation 16 ¢ C,, 2445
uation o = —————
q wietH H . 109
where the terms are:
Clorts Bounding total water body compound concentration based on Henry’s Law
constant (mg/]l water column);
Cyy Modeled COPEC concentration in air (ng/m’) — see Table 2;
H Henry’s Law constant {atm-m*/mol) - see Table I;
24.45 Molar gas volume (I/mole) at 298 K; and
10° Units conversion factor [(I/m’yx(pg/mg)].

Comparison of Media Concentrations to Benchmark Concentrations

The worst-case estimates of incremental increases of COPEC concentrations in soil, surface
water, and sediment are summarized in Table 4 (see Appendix B for detailed calculations). All
predicted incremental concentrations that might result from operation of the TEC are orders of
magnitude smaller than the screening-level benchmark concentrations conservatively designed to
identify potential environmental risks. The smallest margin of safety (defined as the ratio of the
benchmark concentration to the predicted worst-case impact) is 2,000 (for formaldehyde in soil),
and the median margin of safety (for all chemicals and media) is 680,000, Based on these
results, it is highly unlikely that TEC emissions could adversely atfect any environmental
receptors, and hence there is no significant risk to threatened and endangered wildlife species.

Additional Qualitative Evaluation of Formaldehyde Impacts

For the sake of consistency with the screening methodologies used in Appendix G of the 2006
SLERA, CCG conducted an additional evaluation of the impacts of formaldehyde emissions on
plants and animals using available exposure thresholds from available toxicological studies.
Appendix C of the Permit Application mirrors the information included in Appendix G of the
2006 SLERA and includes a comparison of acute and chronic modeled formaldehyde air
concentrations from the TEC to the available adverse effects levels for formaldehyde exposure to
planis and animals that are available in the literature. Consistent with the 2006 SLERA, the
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modeled air concentrations are well below any of the identified toxicological benchmarks. The
lowest concentration of formaldehyde found to affect laboratory rats (animals sensitive to air
pollutants) at the histopathological level on a chronic basis is 2,400 pg/m’>. The highest expected
increase of formaldehyde concentrations in the ambient air due to TEC emissions is 0.007 pg/m’

—a value more than 300,000 times lower than the level found to cause asymptomatic changes to
nasal cells.
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Table 2. Maximum Modeled COPEC Concentrations in Air
Compared with Existing Representative Background

Levels
Background
Concentrations
Maximum {ng/m’)
COPEC Of?dsi?: ‘ﬁlﬁsact Ei{\r Tl‘fa"if’“a‘
o) | s | A T
Network "
3-Methyicholanthrene 7.84E-08 - -
7,12 Dimethylbenz{a)anthracene 5.84E-07 - -
Anthracene 4.90E-07 - 3.64E-04
Benzo(a)anthracene 4.20E-07 - 1.59E-04
Benzo(b)fluoranthene 3.04E-07 - 3.834E-04
Benzo(k)luoranthene 1.34E-07 - 1.O4E-04
Chrysene 3.94E-07 - 3.91E-04
Dibenz{a,h)anthracene 1.55E-05 - 2.93E-05
Fluoranthene 1.71E-06 - 3.68E-03
Flaorene 6.24E-06 - 6.57E-03
Formaldehyde 7.09E-03 1.36E+00 1.13E+00
Indeno(1,2,3-cd)pyrene 2.29E-05 - 1.80E-04
Phenanthrene 8.56E-06 - 1.41E-02
Pyrene 1.20E-06 - 1.89E-03
Total PAHs 5.84E-05 7.23E-04 2.79E-02

Notes:

2 National Scale Air Toxics Assessment (NATA) U.S. Census Track, Christian
County, Hlinois. hitp://www.epa.gov/ttn/atw/nata2005/tables.html

¥ National Air Toxic Trend data for St. Louis (AQS Site ID: 29-510-0085)
from EPA AirData at http://www.epa.gov/airdata/ad_maps.htm!
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Table 3. Property-derived Parameters used in Soil, Surface water, and Sediment Modeling

Soil and Surface Water Modeling Parameters

Vapor pressure b Kd,*© Kd,, ¢ Kdg, ©

COPEC (mm Hg)* ksg_l {ml water / g (1 water / {1 water /

o) soil) kg sediment) kg sediment)
3-Methylcholanthrene 4.30E-08 () 1.81E-01 {g) 9.62E+03 (h) 7.22E+04 (h) 3.85E+04 (h)
7,12 Dimethy lbenz(a)anthracene 2.53E-07 (f) 9.04E+00 (g) 4.94E+03 (h) 3.71E+04 (h) 1.98E+04 (h)
Anthracene 2.55E-05 3.50E-01 2.35E+02 1.76E+03 9.40E+02
Benzo{a)anthracene 1.34E-07 3.72E-01 2.60E+03 1.95E+04 1.04E-+04
Benzo{b)fluoranthene 8.06E-08 4,15E-01 3.36E+03 6.27E+04 3.34E+04
Benzo(k)fluoranthene }.00E-09 i.18E-0! 8.32E+03 6.24E+04 3.33E+04
Chrysene 7.83E-09 2.53E-01 2.97E+03 2.23E+04 [.19E+04
Dibenz(a,h)anthracene 2.05E-11 2.69E-01 1.79E+04 1.34E+05 7.16E+04
Fluoranthene 3.13E-06 5.75E-01 4.91E+02 3.68E+03 1.96E+03
Fluorene 6.21E-04 4.22E+00 7.71E+01 5.78E+02 3.08E+02
Formaldehyde 3.88E+03 3.61E+01 2.62E-02 1.96E-01 1.05E-01
Indeno(1,2,3-cd)pyrene 1.43E-10 3.47E-01 4.11E+04 3.08E+05 1.64E+05
Phenanthrene 1.03E+00 1.26E-+00 2 Q9E+02 1.57E+03 8.35E+02
Pyrene 4.25E-06 1.33E-01 6.80E+02 5.10E+03 2.72E+03
Notes:

* COPEC Vapor Pressure (COPEC-specific SLERAP Tables A-2-1 through A-2-204) unless noted
® COPEC loss constant due to biotic and abiotic degradation (COPEC-specific SLERAP Tables A-2-1 through A-2-204)

unless noted

® Soil-water partition coefficient (COPEC-specific SLERAP Tables A-2-1 through A-2-204) unless noted
¢ Suspended sediments/surface water partition coefficient (COPEC-specific SLERAP Tables A-2-1 through A-2-204)

unless noted

®Bed sediment/sediment pore water partition coefficient (COPEC-specific SLERAP Tables A-2-1 through A-2-204)

unless noted

fVapor pressure values from the RAIS (2012}
® Values estimated per SLERAP equation A-2-9; based on half-lives of 3.84 years (3-methylchloanthrene) and 28 days

{7,12-Dimethylbenz{a)anthracene) as obtained from Howard (1991)

" Values estimated per SLERAP equation A-2-8a, A-2-8b, and A-2-8¢ using default recommendations for organic
fractions and organic carbon partitioning coefficients of 962,000 L'kg (3-methylchloanthrene) and 494,000 Vkg (7,12~
Dimethylbenz(a)anthracene) as obtained from the RAIS (2012)
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Appendix A

Pollutant Emission Calculations and Comparisons
for the Taylorville Energy Center Project
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A-1. Annual Potential Emissions Comparison of Original and Revised TEC Designs

Plant-wide Plant-wide
Annual Potential| Annual Potential]l Difference in Difference in
Emission Rate | Emission Rate | Annual Potential| Annual Potential
for Original for Revised | Emission Rate | Emission Rate
Design' Design® (Rev-Orig) | [(Rev - Orig)/Orig]

Pollutants’ (tpy) (tpy) (toy) (%)
PSD Regulated Pollutants
co 1,044 1,249 205 19.6%
NOx 752 228 -524 -69.7%
S0; 436 697 261 59.9%
PM;q 424 156 -268 -63.1%
VOM 33.4 90.2 57 170.1%
Sulfuric Acid Mist 76.7 5.18 -72 -93.2%
TOTAL for PSD Pollutants 2,766 2,425 -341 -12.3%
Metallic HAPs
Arsenic 7440-38-2 5.11E-03 1.86E-03 -3.25E-03 -63.6%
Beryllium 7440-41-7 5.11E-03 8.21E-04 -4.29E-03 -83.9%
Cadmium 7440-43-9 1.15E-02 1.84E-03 -9.66E-03 -84.0%
Chromium 7440-47-3 8.94E-02 3.00E-03 -8.64E-02 -96.6%
Lead 7439-92-1 2.63E-02 2.25E-02 -3.79E-03 -14.4%
Mercury 7439-97-6 6.75E-02 0.01 -5.75E-02 -85.2%
Nickel 7440-02-0 0.10 1.19E-02 -8.91E-02 -88.3%
Selenium 7782-49-2 0.10 1.42E-03 -9.96E-02 -98.6%
Total Metallic HAPs 0.41 5.33E-02 -0.35 -86.9%
Organic HAPS
Methylnaphthalene 91-57-6 2.68E-08 7.05E-04 7.05E-04 2.63E+06%
3-Methylcholanthrene 56-49-5 2.01E-09 4.46E-05 4.46E-05 2.22E+06%
7,12-Dimethylbenz(a)anthracene 57-97-6 1.79E-08 3.97E-04 3.97E-04 2.22E+06%
Acenaphthene 83-32-9 2.01E-09 1.04E-04 1.04E-04 5.15E+06%
Acenaphthylene 206-96-8 6.39E-03 1.55E-04 -6.23E-03 -97.6%
Anthracene 120-12-7 2.68E-09 8.19E-05 8.19E-05 3.06E+06%
Benzo(a)anthracene 56-55-3 5.88E-05 6.43E-05 5.50E-06 9.4%
Benzo{a)pyrene 50-32-8 1.43E-04 3.31E-05 -1.10E-04 -76.9%
Benzo(b)fluoranthene 205-99-2 2.01E-09 5.82E-05 5.82E-05 2.90E+06%
Benzo(g,h,i)perylene 191-24-2 2.45E-04 3.80E-05 -2.07E-04 -84.5%
Benzo(k)fluoranthene 207-08-9 2.01E-09 4,74E-05 4.74E-05 2.36E+06%
Chrysene 218-01-9 2.01E-09 6.30E-05 6.30E-05 3.14E+06%
Dibenzo(a,h)anthracene 53-70-3 1.34E-09 3.64E-05 3.64E-05 2.72E+06%
Fluoranthene 206-44-0 3.35E-09 1.69E-04 1.69E-04 5.03E+06%
Fluorene 86-73-7 3.13E-09 4.16E-04 4.16E-04 1.33E+07%
Indeno (1,2,3-cd)pyrene 193-39-5 2.01E-09 5.00E-05 5.00E-05 2.49E+06%
Naphthalene 91-20-3 1.82E-02 1.14E-02 -6.75E-03 -37.1%
Phenanthrene 85-01-8 1.90E-08 4.95E-04 4.95E-04 2.60E+06%
Pyrene 129-00-0 5.58E-09 1.84E-04 1.84E-04 3.29E+06%
Formaldehyde 50-00-0 4,34E-01 5.07 4.64E+00 1.07E+03%
Total PAH 2.50E-02 1.46E-02 -1.04E-02 -41.7%
Total Organic HAPs 0.46 5.09 4.63 1.01E+01%
TOTAL for HAPs 0.87 5.14 427 493.7%

T PSD regulated pollutant annual potential emissions taken from Attachment 1 Table 11l of the June 2007 final PSD construction permit for the
original project design. HAP annual potential emissions taken from Table 5-1 and Appendix G of the 2006 SLERA.
? pSD regulated pollutant annual potential emissions taken from Attachment 1 Table IV of the draft PSD construction permit issued in Ocfober

2011 for all pollutant other than sulfur acid mist. Sulfuric acid emission rate is taken from Table 3-2 of Volume 1 of the Application. HAP annual
potential emissions taken from Table C-23.1 of Appendix C to Volume 1 of the Application.

3 Pollutants shown in hold red text with green highlights are expected to increase as a result of the proposed design changes reflected in the

QOctober 2011 draft permit.
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Appendix B

Media-Specific Estimation of Concentrations of
Chemicals of Potential Concern
in Soil, Surface Water, and Sediment
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3-MCHLOR FLUCRE IND PHEN PYR
{Ib/hr) (ib/hr) (Ib/hr} {Ibhr) (ibhi)
CAS Number 56-49-5 88-73-7 183-39-5 85-01-8 125-00-0
Fv 0.840 0.9999 0.007 1.000 0.995
Gaseous (G) or Particulate (P} Phasej P G P G P Basls G P G
EP Averaging Period|  Ann. Ann, . Ann. Ann. Ann, Ann. Ann.
Model ID ID(s)Z Emission Point Description Note Note Note Note Note
FLRAN | EP1  |Fare- Annual Average Conditions B0BE09 181E03 A |7BI0 AZEMS A | TAMEGE A | 260506 A | 200800 SMEQ? A
SRUAN | EP2 |SRU Thermal Oxidizer- Annual Average | Z15E00 143E08 & |9E-12 200B-08 A | 1ME0S A | OOOEX® A | 20iE10 a70Ews A |
Conditions
AGRAN | EF3 |AGR UMl COZ Vent-Annual Average | 000E0C 000E+00 A |9E-10 174ED6 A {77608 A | 378E06 A | 406E09 6.75E07 A
Condltions
CTINOS1| EPR1f |Combined Cycle Combustion Turbine #1-] 774507 405806 A [PE10 750E06 A | 482068 A | C.OOEW0 A | 7.24E0B 133005 A
100% _
ETINOS2| EPTT [Combined Cycle Combustion Turbing #1-| 634607 33246 B {SE-1C G15E06 B | 395508 B | OMOEW0 B | 69608 i00EDS B |
5%
" CTiNGS3| TEPTT |Combined Cyole Combustion Turbine £1-| 5816407 304606 5 T[AEI0 SMEGS  E [ 3mEs B |000E0 B | 44m08 0008 B
60% _
CT15USD] EP11 [Combined Cycle Combustion Turbine #1 i
Startup/Shutdown
CT2ZNOST EP12 [Combined Cycle Combustion Turbine #2- 774607 4.05E-06 B |OE-10  7.50E-08 B 482E-08 B GOOE+G0 B | 7.24E-08 133505 @
100%
CT2NDS2| EP12 [Combined Cycle Combustion Turbine #2-| 624E¢7 332806 B [SE-10 515508 B | 385806 B | CA0EW0 B | 503600 109545 B
75%
CT2NCS3| EP1Z |Combined Cycle Combustion Turbine #2-| S81E07 304E08 B [fE10 5ME06 B | 362606 B | 000E+00 B | 54308 100E05 B
50%
CT28USD| EP12  [Combined Cycle Combustion Turbine #2
Startup/Shutdown
CMDEH EPZ1  [Coal Milling & Drying Baghouses 410E-08 21007 A PE1 406E-07 A | 28iE07 A | 0OOEOD A | 3B2E09  T.22E07 A
AUXBL100| EP28  |Auxdiary Boiler- 100% Load SEBE08  2O7E0T A PEN1 SEBEAT A | 246607 A | GOOEWD A | 369E06  BAGEDT A |
AUXBL35 | EP?8 Auxiliary Boiler- 25% Load 087E09 517608 A JE-12  987E08 ) A | 645508 A | 0O0ER00 A { 923E0 170EH7 A |
SUHERT | EP29 " |Methanation Starup Heater 7ZE40 38fE-08 A SE13 F05ED9 A | 453609 A [ 000E40 A | G.80E11 12508 A |
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B-1. Summz Soils and Veget;
3-MCHLOR FLUCRE IND PHEN PYR
(ibshr (Ibshr) {Ibshr) {bhr) {lb/hi)
CAS Number 56-49-5 B86-73-7 193-38-5 85-01-8 129-00-0
Fv 0.840 0.9989 0.007 1.000 0.995
Gaseous (G) or Particulate {P) Phase| P G P G P Basis| G P G
Ep Averaging Period]  Ann, Ann, i, Ann, Ann. Ann. Ann. Ann,
Model ID | 1D(s)’ Emission Point Description Note Nota Note Note Note
EGIWEEK EP30 |Emergency Generator #1- Weekty 000E+00 0.00E#00 ¢ | BB 9.22E07 G 131E-08 c 1.29E-08 8.16E-10  1.50E-C7 c
Readiness Testing
“Eqaweek| EP31 Emergency Generator #2- Weekly 0.00EX00  000E+0  © | #8511 82W\07T  C THEM  © 1.20E06 BA8E-10 150E07  C
Readiness Testing
EP1 EF32  |Fre Pu'r'rip Engine #1 DO0EG0 CooEwoe A | 7E-10 6.47E-06 A § 903EDE A | 8.S0E06 563E-00 104E-06 A
FP2 EP33  |Fire Pump Engine 2 OO0E+00  QO0EXD A | WE10 6.3EDG A | ©.03E08 A 8.90E-06 583509 104800 A

' Modeled hourly emission rates shown for the gaseous and particulate phase deposition modefing are bz COPEC witha Fy of 1.0, only gas phase modeling is required. Modeled emission rates for
pofiutant modeed with both a particulate and gas phase are caleulated Using the Fv (L., total emission ra

COPEC Naming Key:
3 Methylcholanthrene = 3-MCHLOR
7.12 Dimethylbenz{ajar=7,12-DIMETH
Anthracens =ANTH
Benzo(a)anthracene = BEMZ(A)
Benzo(h)fluoranthene = BENZ(B)
Benzotkiflucranthene = BENZ{K)
Chrysene =CHRY
Dibenz{a hjanthracene = DIBENZ

Fiuoranthene =FLUORA
Fluorene =FLUORE
Formaldehyde =FORM
Indenc{1,2,3-cd)pyrena = IND
Phenanthrene =PHEN
Pyrene =PYR

Basis for Modeled Emission Rates

A = Modeled annual average hourly emission rates are hased on the maxitum annual potentiai emissi

B = Modeled annual average hourly emission rates for the CTs include a contribution from normal stea
Appendix C to Volume 1, the maximum CT heat input rate in MMBtufhr for each madaled load case, an
emission rate is based on the Ib COPEC/b CO emigsion factors in Table £-23.2 and the maximum ann

C = Consistent with the approach used for criferia poflutant modeling, the modeled annual average hou
generator fuel heat input in MMBtu/ir associated with weekly testing at 50 percent load for 0.5 haurs, 8
D = Hourly potential emissions from Table C-23.1.
E = Modeled hourly amission rates for the CTs during nofmal steady-state aperaion are based on the |
F = Hourly potential emissien rate during startup/shutdown from Table C-23.2 of Section C-23 of Appet
G = Hourly potential emission rate for the emergency generator engines shown in Tabie C-23.1 of Sect
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Background Concentration

EPA National
Air Toxics
Maximum Modeled Trends
Impacts NATA' Network?
Pollutant CAS No. (pg.‘ma) [ug;’m3} (pg/ma)
3-Methylcholanthrene 56-49-5 7.84E-08 - -
7,12 Dimethylbenz(ajanthracens 57-97-6 5.84E-07 - -
Anthracene 120-12-7 4.90E-07 - 3.64F-04
Benzo{a)anthracene 56-55-3 4 20507 - 1.59E-04
Benzo(b)fluoranthene 205-99-2 3.04E-07 - 3.84E-D4
Benzo(k}fluoranthene 207-08-9 1.34E-07 - 1.04E-04
Chrysene 218-01-9 3.B4E07 - 3.91E-04
|Dibenz({a,hjanthracene 53-70-3 1.55E-05 - 2 93E-05
Fluoranthene 206-44-0 1.71E-08 - 3.68F-03
Fluorene 86-73-7 6.24F-06 - 6.57E-03
Formaldehyde 50-00-0 7.09E-03 1.36E+00 113400
Indeno{1,2,3-cd)pyrens 193-39-5 2 79E-05 - 1.80E-04
Phenanthrene 85-01-8 8.56E-08 - 1.44E-02
Pyrene 129-00-0 1.20E-06 - 1.89E-03
Total PAHs - 5.84E-05 7.23E-04 2.79E-02

! National Scale Air Toxics Assessment {NATA) U.8, Census Track, Christian County, Illinois.
http:/fwww.epa.gov/tn/atw/n ata2005/tables.him!

? National Air Toxic Trend data for St. Louis (AQS Site ID: 29-510-0085) from EPA AirData at

hitp:/fwwaw.epa.gov/airdata/ad_maps.html
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COPECID: 3-MCHLOR 7,12-DIMETH
CASNo..  56-495 57976
Vapor Fraction {(F,}}  0.765 0.840 apor phase (SLERA Protocol Table A-2-18)
Cs=Ds*[1-expl-ks * D))/ ks
Cs {Hg COPEC/Kg soll) 3.27E-03 7.95E-04
TRV {Hg/kg) AP Appendix E)
ESL {Lg/ka} 78 16,300 (except Dutch Intervention Leve! for formaldehyde) from

Ds = 1004(Z, * BD) ™ {Dydy + Dyw) - (Dywp -+ Dydp)]

Ds tmy COPEC/kg soiliyr) 6.28E-07 7.19E-06
(m2-mgfem2-kg) 100 100
Z, {cm) 1 1 ol Table B-1-1, use 1 em for untilled and 20 cm tilled soil)
oo {glem3) 15 15 RA Protocel Table B-1-1)
Dydy + Dywy (g/m2-yr) 7.97E-0% 8.89E-08  deposition from vapor phase from model
Dywp +Dydp {gfm2-yr) 1.45E-09 1.89E-08  depositic i

ks = kg +kse +ksr + ksl +ksv

ks ) 186601  Q.04E+Q0  Jrocesses
ksg ) 1.81E-01 9.04E+00

biotic degradation [COPEC-speciiic SLERA Protoccl Tables A-2-1 through A-2-204,
imethylbenz{a)anthracene which are calculated based on eguation A-2-13 in the

I {(HHRAP)]

kse (yr'1) 0 n {default value from SLERA Protocel Table B-1-2}
ksr Y 1 T6E-03 243003 Off (3¢e calculation below)

ks| i) 2.37E-03 451203 8 calculation below)

ksv ) 153603 37TIELS i

kst = RO (B * Zo) * {1 +{Kd, * BD/BL)T

kst ) 176803 343803 of
RO {emiyr) 254 254 ‘ous areas (USGS Groundwater Atlas of the United States: [linois, Indiana, Kentucky,
s.usgs.govihatha? 3bich_kk-regionalsum. htmi)
By imbem® soll 0.2 0.2 ue from SLERA Protocol Table B-1-4)
Zs {cm) 1 1 ol Table B-1-4, use 1 em fer untilled and 20 om tilled soll)
K, (mLig) 9626403 4946403  peciic SLERA Prolocol Tables A-2-1 through A-2-204, except 3-Methylchclanthrene

ich are calculated based on equation A-2-10 in the HHRAP)

ffem®) RA Protocol Table B-1-4)

(P+1-RO-E) /By * Zs* [1.0+(BD * Ky / 0,)1}

fisl ) 237E-03  461E403
P lemiyt) 80,54 88.54 sal Climatologlcal Data for Springfleld Capital Airpart, Normal Yearly Precipilation)
| {emfyr) 25 25 ze to SLERA Protocol Table B-1-5)
RO {emiyn) 754 254  lous areas
E, (emiyr) 55.0 55.0 18 Reference to SLERA Protocol Table B-1-5)
B {mUem® soil) 02 0.2 e from SLERA Protocot Table B-1-5)
Zs (om} 1 1 a0l Table B-1-5, use 1 cm for untilled and 20 em tilled soil)
BD {giom®) 15 15 RA Protocol Tabls B-1-5)
Kd, (mkfg) 9626403 4946403 pecific SLERA Protocol Tables A-2-1 through A-2-204)
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COPEC ID: 3-MCHLOR 7,12-BIMETH
CAS No.. 56495 57-97-6
Vapor Fraction (F,}.  0.785 084g  vapor phase (SLERA Profocol Table A-2-19)

ksv = [3.1538 % 107" H/(Z, * Kd, * R* T, * 8DV * [0/ Z] * [1 - (BDVpy) - Bl

ksv (') 153603 3JIEQ5 O
(sfyn) 31536407 31536EHT
H fatm-mimol) 143806 194p-pp  2repord
Z om) 1 1 tocol Table B-1-8, use 1 cm for untilled and 20 cm filled soil)
Ke, (mLig) g 52ED3 2.04p+03  specific SLERA Protocol Tables A-2-1 through A-2-204)
R (atm-m’Imol-K) 8205E-05  8.205E-05
T, (K) 298 298 rom SLERA Protocoi Table B-1-6)
BD {glon?) 15 15 ERA Protosol Tabls B-1-6)
o {lom) 27 27 sm SLERA Protocol Table B-1-6)
£ . .
D, (emfs) 480502 44ep0p ! 2002repor)
3 imLcn) 02 02 slue from SLERA Protocol Table B-1-6)
W g f
COPEC Naming Key:
3-Methylcholanthrens = 3-MCHLOR
7,12 Dimethybenz(@anthracene = 7,12DMETH
Anthracens =ANTH
Benzo(a)antiracens = BENZ{A)
Benzo(bjfiuoranthene = BENZ{B)
Benzo(k)fuoranthene =BENZ(K)
Chrysene = CHRY
Dibenz{a hianthracene = DIBENZ
Fluoranthene = FLUORA
Fluprene =FLUCRE
Formaldehyde =FORM
Indenc(1,2,3-cd)pyrene =iND
Phenanthrene = PHEN
Pyrene =PYR
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Vapor Pressure {mm of Hg) 2.53E-07

Cwiot = 100*[(Dydv+Dywv)+{Dydp-+Dywp)JP

COPEC ID: 3-MCHLOR 7,12/
CAS No.. 56435 57
Cwotot = fwe* Cwiot *{dwerdbs)idwe
Cwetot {mg/L} 4.28E412 3.9
TRY {mg/l) SLERAP profocol Appendix E)
ESL {mg/L) 8.91E-05

5.4g Level Benchmarks {except Chrysene and Dibenz{a hjanthracene, EPA Region 6
f h.ph

4, 2cific SLERA Protocol Tables A-2-1 through A-2-204, RAIS for 3-Methylcholanthrene
i

.20, including water colurmn and bed sediment

8 dry} depositicn from gas phase from mode!

4 gry) deposition from particle phase from maodel

Cwiot oD 1.05E-08
{mg-cm-m¥/g-L} 100
Dywv-Dycly i’ 7.97E-08
Dywp+Dvdp ( 1.45E-09
P

Fowtoth = Cyy "W/ (HH10

& Local Climatological Data for Springfield Capital Airport, Normal Yearly Pracipitation)

[{1 +Kdser TS E-6) dwo/dz)/[{{1+Kdsw* TS5 E-06) dwe/dz)+{{Shs+Kdbs*B5) dbs/dz)]

CwiotH {mgrL) 1.03E-09 &.<on, including water column and bed sediment for volatile compounds
{1 x(ug/mal] 100E+08 1
H {atm-mimol} 1 43E-08 7,002 report)
Cyv {pg/m’) BOOE-08 4
v {mole) 24.50 :

.concentration in the waler column

‘value per SLERAP protocol py 3-87)

1 zartiion coefficient (COPEC-specific SLERA Protocol Tables A-2-1 through A-2-204,
2 dimsthylbenz{ajanthracans which are calculated based on Eqn A-2-12 of HHRAF)

3-partition coefficient (COPEC-speciiic SLERA Protocol Tables A-2-1 through A-2-204,
2 dimethylbenz(ahanthracens which are calculated based on Eqn A-2-11 of HHRAP)

1 (defautt value per SLERAP page 3-85)

th in Table 5-8 of the South Fork Sangamon RiverLake Tayforville TMDL Report

', |EPA/BOW/O7-027)

layer (default value per SLERAP page 3-97)

per SLERAP page 3-97)

412E-03
{kg/mg) 1.00E-08 1
BS {gfem3, equivalent fo kg/L) 1
Kdys fL water/kg bottom sediments) 3.85E+04
K., (L water/kg suspended sediments) T.22E+04
1SS {mg/L) 10
- {m} 217
dhe {m) 0.03
d, (m} 280
Bt (L wateriL sedimen) 0.8
COPEC Naming Key:

3-Methyicholanthrene = 3-MCHLOR

7.12 Dimethylbenz{ajanthracene = 7,12-DIMETH

Anthracene = ANTH

Benzo(a}anthracene = BENZ{A)

Benzo{bjfluoranthene = BENZ{B}

Benzo{k)flueranthene = BENZ{K)

Chrysene = CHRY

Dibenz(a,hianthracene =DIBENZ

Fluoranthene = FLUORA

Fluorene = FLUORE

Formaldehyde =FORM

Indene(1,2,3-cd}pyrene =IND

Phenanthrena =PHEN

Pyrene =PYR
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COPEC ID:  3-MCHLOR  7,12-C
CASNo: 56495 57-
Csed = fbs*Cwlot*(Kdbs/(Bbs+Kdbs*BS)* dwe+dbsidbs)
Csed (miglkg) 9.56E08  gcdiment
TRV (mo/a) LERAP protocol Appendix E)

ESL {maikg) 8.19E403

Vapor Pressure {mm of Hg} 4,30E-08

Ciiot (mgit) 1.05E-08 1.9¢M, including water colurn and bed sediment
CrlotH (mg/Ly 103009 5.12n, including water column and bed sediment for velatils compounds
BS {grom3)(equivalent to kgiL} 1 ralue per SLERAP protocol pg 3-97)
Kdps {L waler/Kg bottom sediments) 3 .85E+04 1 gartition cosfficient {COPEC-specific SLERA Protocol Tables A-2-1 through A-2-204)
Oy, m 277 il
e ) 0.03 gayer (default value per SLERAP page 3-97)
(L waterfL sediment) 06 par SLERAP page 3-97)

g goncentrafion in benthic sediment

& gonceniration in the water column

fhs = 1-fwg
[ms 9.96E-01
Iofwe 412E03
LOPEC Naming Key:

3-Methylcholanthrene = 3-MCHLOR

7,12 Dimethylbenz(ajanthracene = 7,12-DIMETH

Anthracens = ANTH

Benzo{ajanthracens = BENZ{A)

Benze{b}fluoranthene = BENZ(B)

Benzo(k)luoranthens =BENZ(K)

Chrysene =CHRY

Dibenz{a,hanthracene = DIBENZ

Fluoranthena = FLUORA

Fluorene = FLUCRE

Formaldehyds =FCRM

Indeno{1,2,3-cd}pyrens =1ND

Phenanthrene =PHEN

Pyrene =PYR
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Table B-6.1. Summary of Acute and Chronic Modeled Impacts

for Formaldehyde
Maximum
Modeled
impacts
Polfutant CAS No. Averaging Period (pgim’)
Formaldehyde 50-00-0 Annual 7.05E-03
24-he 10.54
3hr 24.61
Table B-6.2. Comparison of Modeled Impacts to Plant and Animal Toxigity Data
Modeled lnpact
as a Percentage
Concentratian for Modeled Impact for of the Adverse
Adverse Effects’ Cemparison Effects Level
Affected Specles {ug/m’) Exposure Regime | (ughm’} Avg. (%} Ohserved Adverse Effects
Plants
Common Bean 78-438 7hid, 3 diw, 4 w 248 3-hr 316% increased shoot growth, not root growth
Lilly 440 5h 248 3-hr 5.6% Reduction of pollen tubs length
Alfalfa 840 Sh 248 3r 2.9% Alypical signs of Injury
Mammals
Acute impacts
Rat 3,700 22 hid, 3d 248 3-hr 0.7% Lowest observed adverse effects fevel (LOAEL) histopathological effects and
increased cell prolferation in the nasal cavity
Rat 3,800 ghd, 3d 246 3-hr 0.6% LOAEL histopathelogical effects and increased vell proliferation in the nasal cavity
Rat 8,000 Bhvd, & diw, 4w 246 3hr 0.4% LOAEL histopathological effects and increased cell profiferation in the nasal cavify
Rat 7,100 B hid, 5diw, T to 144 246 3-hr 0.3% LOAEL histopathological effects in nasal cavity
Rat 7,200 6hid, 3d 248 3-hr 0.3% LOAEL increased cell profiferation in nasal cavity
Monkey 7.200 Ghid, 5dw, 1o Bw 248 3hr 0.3% LOAEL histopathological effects and increased cell profiferation in nasal cavity and
upper portions of respiratory tract
Rat 7.400 6 hid, 5 dhw, 1,4, 0r 9 248 3-hr 0.2% LOAEL histopathologicat effects and increased cell proliferation in the nasal cavity
dorbw
Mouse 18,000 6 hid, 3d 248 3-hr 0.1% LOAEL increased cell proiferation in nasal cavity
Subcfironic Impacts
Rat 3,600 Gdiw, 13w 105 24-hr 0.3% LOAEL histopathological effects and increased cell proliferation in the nasai cavify
Rat 4,800 5diw, 13w 10.5 24-hr 0.2% LOAEL histopatholegical effects in the nasal cavity
Rat 7,100 6 hrfd, 5 dhw, 11w 105 24-hr 0.1% LOAEL histopathological effects and increased cell proliferation in the nasal cavity
Rat 11,600 S hrid, 5 diw, 13w 105 24-hr 0.1% LOAEL histopathological effects in the nasa! cavity
Rat 11,300 &hid, 5 dhw, 13w 105 24-hr 0.1% LOAEL histepathological efiects in the nasal cavity
Chronfc Impacts
Rat 2,400 8 h/d, 5 diw, 24 mo 7.08E-03 Ann 0.0003% LOAEL histopathological effects in the nasal cavity
Rat 2,600 Ghvd, 5diw, 28mo | 7.08E-03 Amn 0.0003% LOAEL histopathological effects in the nasal cavity
Monkey, Rat 3,600 22hid, 7 diw, 26w | 7.09E-03 Ann 0.0002% LOAEL histopatholegical effects in the nasal cavity
Rat 7,200 Bhid, 5dhw, 24me | TO9E-D3 Ann 0.0001% LOAEL histopathological effects and increased cell protiferation in the nasal cavity
Rat 11,000 6hid, 5 diw, 3mo 7.09E-03 Ann 0.0001% LOAEL histopathological effects in the nasal cavity
Rat 11,300 Shid, Saiw, 52w 7.09E-03 Ann 0.0001% LOAEL histopathological effects in the nasal cavity
Rat 11,800 6hid, 5 diw, 28 mo 7.09E-03 Ann 0.0001% LOAEL histopathological effects in the nasal cavity

" Refer to Table C-1of Appendix G to the 2008 SLERA for the basis of the: plant and animal toxicity data used in the qualitative evaluation of formaldehyde impacts.
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