3. AFFECTED ENVIRONMENT

3.1 INTRODUCTION

This chapter of the Kemper County IGCC Project EIS presents information describing environmental and
other resources that might potentially be affected by the proposed action or analyzed alternatives; it serves as a
baseline from which the proposed project’s impacts are evaluated. This chapter describes the existing or baseline
conditions of resources relative to the three major components of the proposed project: (1) the power plant, which

is the component of the project that would be supported by the proposed action (funding and loan guarantee), and
several offsite connected actions, including (2) the lignite surface mine, and (3) various linear facilities (pipelines
and electric power lines). Environmental characteristics of the affected sites and rights-of-way, as well as their
immediate surroundings, are described to levels of detail commensurate with importance of the issues or potential
impacts. In most sections baseline conditions are described in detail. However, in some other sections, given the
nature of some aspects of this project and the limited potential to impact some environmental resources, relatively
brief information is provided to describe the existing environmental characteristics or baseline conditions.

The information and data provided in this chapter were gathered during field surveys as well as drawn
from literature reports, maps, databases, and other publicly available sources. Sources include specific, project-
related environmental documents and permit applications that have previously been filed. The information is pre-
sented in the following sections, which describe the physical, biological, environmental, socioeconomic, cultural,
and aesthetic and other features and conditions of the project areas and their surroundings.

. 3.2—Regional Setting and General Area o 3.11—Wetlands.

Description. o 3.12—Land Use.
° 3.3—Climate and Air Quality. . 3.13—Social and Economic Resources.
. 3.4—Geology. o 3.14—Transportation Infrastructure.
. 3.5—Soils. o 3.15—Waste Management Facilities.
. 3.6—Surface Water Resources. o 3.16—Recreation Resources.
. 3.7—Ground Water Resources. o 3.17—Aesthetic and Visual Resources.
° 3.8—Terrestrial Ecology. . 3.18—Cultural and Historic Resources.
. 3.9—Aquatic Ecology. o 3.19—Noise.
. 3.10—Floodplains. o 3.20—Human Health and Safety.

3.2 REGIONAL SETTING AND GENERAL AREA DESCRIPTION

The setting for the proposed Kemper County |GCC Project, including its connected actions, is east-central
Mississippi, centered on Meridian, just west of the Alabama state line (see Figure 2.1-1). The power plant and
lignite surface mine could be considered the predominant features of the overall project. The former would be

located entirely in Kemper County, as would the natural gas supply pipeling; the latter would be located principal-
ly in Kemper County and partially in Lauderdale County. The project would a so include new and upgraded el ec-
trical transmission lines and substations as well as a pipeline delivering CO, produced by the power plant to an
existing commercial CO, pipeline, which would deliver the CO, to enhanced oil recovery projects. Other pipe-
lines would deliver reclaimed effluent from Meridian to the proposed power plant. The transmission lines would
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generally run from the power plant south around either side of Meridian and then to Stonewall, in northwestern
Clarke County. The CO, pipeline would run from the power plant in a south-southwesterly direction through
western Lauderdale County, cutting across the northwest corner of Clarke County, and then to its terminus in the
vicinity of Heidelberg in southeastern Jasper County. The mgjority of the reclaimed effluent supply pipeline
would be co-located with a segment of new transmission lines.

With exception of portions of the transmission lines and substations and reclaimed water and CO, pipe-
lines that would be built in and around Meridian, the project areas could be described as rural and sparsely popu-
lated. Most rural areas are densely wooded (including pine plantations). Terrain of the project areas is gently to
moderately rolling. Drainage of the project areasis provided by a number of creeks, streams, and small rivers.

3.3 CLIMATE AND AIR QUALITY
3.3.1 CLIMATOLOGY AND METEOROLOGY

As summarized by the National Oceanic and Atmospheric Administration (NOAA) (2008a) the climate of
Mississippi is generally determined by the extensive landmass to the north, its subtropical latitude, and the Gulf of
Mexico to the south. The prevailing southerly winds provide moist, semitropical climate, with conditions favora-
ble for afternoon thunderstorms. When altered pressure distribution brings westerly or northerly winds, hotter
drier westher interrupts the prevailing moist condition. The high humidity, combined with hot days and nights in
the interior from May to September, produces discomfort at times. Thunderstorms provide the principal relief
from the heat. In the colder season Mississippi is aternately subjected to warm tropical air and cold continental
air, in periods of varying length. Cold spells seldom last more than 3 or 4 days, and the ground rarely freezes.
Mississippi is south of the average track of winter cyclones, but occasionally they move over the state.

The normal annual temperature ranges from 60°F in the northern border counties to 67°F in the coasta
counties. The minimum January normal is 27°F in the northern portion of the state and 43°F along the coast. The

area experiencing thg most numb(?r of .days with temperatures hlgher than Table3.3-1. Mean Temperature Da-
90°F occurs approximately 50 miles inland from the moderating affects tafor Meridian, Missis-
of the coast. Temperatures below freezing average less than 10 days sippi (1971 to 2000)
along the coast and increase to as many as 82 days along the northern
Mean
border. Month Temperature (°F)
Mean annual precipitation ranges from approximately 50 inches
in the northwest to 65 inches in the southeast. Measurable snow or sleet January 6.1
falls on some part of the state in 95 percent of the years. Thunderstorms Fﬁ)fuakr]y ggg
arcl o
occur on an average of 50 to 60 days a year in the northern districts and April 63.8
70 to 80 days a year near the coast. Thunderstorms occur more frequently gi']‘;?é %g
in July and least frequently in December. The tropical cyclone (i.e., hurri- July 81.7
August 814
cane) season occurs from June to November, and these storms have on Sesirae 761
occasion entered the state as far north as Meridian or Greenville after October 64.8
. .. November 55.7
passing through parts of Alabamaor Louisiana. December 48.9
Table 3.3-1 provides a summary of average monthly temperature Annual 64.7
data collected at Meridian Key Field for the period of 1971 through 2000.
Generally, winter temperatures are quite temperate, ranging between gp- | S0Urce: NOAA, 2008b.
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proximately 46 and 50°F. Typical monthly summertime temperatures range between 79 and 82°F.

Average daily maximum and minimum temperatures in Meridian occurring during the summer months
are 92.9 and 66.8°F, respectively. Average daily maximum and minimum temperatures occurring during the win-
ter months are 62.6 and 34.7°F, respectively. The extreme maximum and minimum temperatures that occurred
during the period of 1971 to 2000 are 107 and 0°F, respectively.

Summertime relative humidity is high and can exceed 90 percent during the night and early morning
hours. Wintertime relative humidity is generally slightly lower than during the summer months.

The normal annual precipitation in the Meridian areais approximately 58.65 inches, with most of this pre-
cipitation occurring during the winter and spring months. The maximum rainfall during the period of 1971 to
2000 for March and April (the months with the highest average rainfall) was 16.47 and 15.95 inches, respectively.
The fall months are much drier, with normal precipitation averaging approximately 3.3 to 5inches per month
(NOAA, 2008b).

Wind data from the Meridian Key Field Airport meteorological station (WBAN No. 13865) have been
collected since 1933. The station is located approximately 21 miles south of the proposed Kemper IGCC Project

site. A windrose generated from the airport

data for the period of 1991 to 1995 is I T
shown in Figure3.3-1. The data were - ;
processed by MDEQ for usein AERMOD,
the EPA guideline air quality model, and
may be found at <http://www.deg.state
.ms.usMDEQ.nsf/page/epd AERMET _Pr
eprocessedmetdata?OpenDocument>. The
years chosen were the latest available on
the MDEQ Web site and were the same as
those used for the air quality demonstra-
tion for the project’s air permit application

WAMD ZPEED
(Mississippi Power, 2007a). The vaues (Knots)
presented in Figure3.3-1 represent the ] ) E =2
percent of the time the wind blows from a 1?:21
“ee_.__ 'SOUTH- IR
particular direction at a given speed. As o
shown, the predominant winds are from E -
the south to south-southwest and north to Calms: 17.17%

north-northwest.

Figure3.3-1. 5-year Wind Rose for Meridian

Key Field Airport (1991 to 1995)
3.3.2 AMBIENT AIR QUALITY Sources: MDEQ, 2008. ECT, 2008.

The discussion of ambient air quality focuses on southern Kemper County, the proposed location of the
IGCC power plant and lignite surface mine. Construction and operation of these project components have the
greatest potential to impact air quality. The construction of the pipelines and transmission lines would have insig-
nificant and temporary impacts on air quality.
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Ambient air quality is affected by meteorology, atmospheric chemistry, and pollutant emissions. The
types, toxicities, amounts, and locations of emissions can affect ambient air quality. Meteorology controls the dis-
tribution, dilution, and removal (e.g., deposition) of pollutants. Atmospheric chemistry governs the reactions that
transform given pollutants into other chemical compounds, which may also be considered as pollutants. It is dur-
ing periods of low windspeeds that the maximum ground level concentrations of pollutants normally occur. Dur-
ing the summer months, the intensity of sunlight is at its highest peak. The combination of high pollutant concen-
trations and an abundance of ultraviolet light cause the production of photochemical smog, which contains pollu-
tants such as ozone. Relative humidity is important to atmospheric dispersion and chemical transformation be-
cause of the interaction between pollutants and water molecul es.

Air pollutants are broken down into two different categories, primary and secondary. Primary pollutants
(i.e.,, NO,, sulfur oxides [SO,], CO, PM, and lead) are emitted by specific sources. Secondary pollutants are
formed when primary pollutants react with typical atmospheric compounds (water, nitrogen, oxygen) under vari-
ous atmospheric conditions (temperature, humidity, light intensity). An example of a secondary pollutant is
ozone, which is formed when NO, and organic compounds chemically react in the presence of light.

EPA has established national ambient

Table 3.3-2. NAAQS (micrograms per cubic meter [pg/m?|
air quality standards (NAAQS) for six differ-

unless otherwise stated)

ent pollutants. SO,, nitrogen dioxide (NO,),

CO, PM, lead, and ozone. These six pollutants Averaging National Standards
are referred to as criteria pollutants. Pollutant Periods Primary Secondary
As acriteria pollutant, PM is separated .
. . . . SO, 3-hour 1,300 (0.5 ppm)
into two different size categories. The NAAQS 24-hour21 365 (0.14 ppm)
for particulate matter less than or equal to Mo Q{fﬂgﬁlra 80 (Ofsoppm) 150
10 micrometers (PM1o) was promulgated with Annud 50 50
. PM2s 24-hour 35 35
the Clean Air Act (CAA) Amendments of Annualls 15 15
1990, while the NAAQS for particulate matter 0 oo, 41%%080((39%%%)
less than or equal to 2.5 micrometers (PM,s) Ozonie .
) (ppmv) 8-hour 0.08 0.08
was promulgated in September 1997. ltlgai - Agnualz 100 (0.;)53 ppm) 1100
The 8-hour ozone NAAQS was also aritﬁr‘n;’iﬁ‘r‘na;;i“ ° ®
promulgated in July 1997. EPA issued a new Ro”g\jgr;”;g’mh 015 015

ozone implementation rule in April 2004.

There are two sets of federal limits de-
veloped for each criteria pollutant: primary
and secondary NAAQS (not to be confused
with primary and secondary pollutants). Pri-
mary NAAQS are health-based, with the prin-
ciple objective being to protect human health.
Secondary NAAQS were developed to protect
the environment and physical property. Ta
ble3.3-2 shows primary and secondary
NAAQS developed for different averaging

"Not to be exceeded more than once per calendar year.

2Arithmetic mean.

*The standards are attained when the expected number of days per calendar year
with a 24-hour average concentration above 150 pg/m®, as determined in accor-
dance with 40 CFR 50 Appendix K, is equal to or less than one.

*98" percentile concentration, as determined in accordance with 40 CFR 50, Ap-
pendix N.

®Arithmetic mean concentration, as determined in accordance with 40 CFR 50,
Appendix N.

®Standard attained when the average of the annual 4" highest daily maximum
8-hour average concentration is less than or equal to the standard, as determined
by 40 CFR 50, Appendix I.

"NO; is the regulated ambient air pollutant. When referring to emissions, the term
NOx is used. NO consists of NO, and nitric oxide, which rapidly oxidizesto NO,
in the atmosphere.

8Final rule signed October 15, 2008.

Source: 40 CFR 50.
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times dependent on pollutant characteristics. Mississippi has adopted by reference the federal limits for al
tants. The Mississippi rules include a prohibition of “odorous substances in the ambient air in concentrations suf-
ficient to” cause adverse impacts (MCEQ Reg. APC-S4) (<www.deg.state.ms.us/newweb
/MDEQRegulations.nsf>).

All areas of Mississippi, including Kemper County, are designated as better than national standards (i.e.,
attainment for the NAAQS for SO,, CO, NO,, ozone, and PM ;) (as codified at 40 CFR 81.325).

MDEQ operates ambient air quality monitoring sites around the state to collect data used to determine the
attainment status of counties and parts of counties. The monitoring stations closest to the project site are in Meri-
dian (Lauderdale County) and Columbus (Lowndes County). Both sites collect PM, 5 data; the Meridian site aso
collects ozone data. Both sites are listed by EPA as being in “Urban and Center City” locations and having a mon-
itoring objective of “Population Exposure.” The Alabama Department of Environmental Management (ADEM)
has also been operating a monitor for PM, s and ozone in Sumter County, located immediately east of Kemper and
Lauderdale Counties. This monitor was established to provide rural regional background air quality data. ADEM
has previously operated a PM 1o monitoring site in Demopolis (a suburban setting), approximately 50 miles east of
the power plant site. Figure 3.3-2 shows these ambient monitor locations in relation to the project site.

The 8-hour ozone standard is met when the 3-year average of the annua 4™ highest daily maximum
8-hour average concentration (also known as the design value) is less than 0.08 ppm (or 84 parts per billion [ppb])
standard. The 2006 to 2008 design value at the Lauderdale site was reported as 72 ppb, and the design value for
the same period at the Sumter site was 65 ppb. Table 3.3-3 shows the most recent years of ozone 8-hour average
design vaues for these monitors.

The annual average PM, 5 standard is met when the 3-year average of the annual averages does not exceed
15.0 micrograms per cubic meter (ug/m®). The averages for the 2006 to 2008 period at the Lauderdale and
L owndes monitoring sites were 12.5 and 12.6 pg/m°, respectively. The average for the 2004 to 2006 period at the
rural Sumter site was 11.7 pg/m®. Table 3.3-4 shows the most recent years of PM,s annual average values for
these monitors. Monitoring at the Sumter site was discontinued in 2006.

Table 3.3-3. 8-hour Ozone Design Values—2002 Table 3.3-4. PM s Annual Averages— 2002
through 2008 through 2008
3-year Average (ppb) 3-year Average of Annual Means (ug/m®)
2002- 2003- 2004- 2005-  2006- 2002- 2003- 2004- 2005-  2006-
2004 2005 2006 2007 2008 2004 2005 2006 2007 2008
Lauderdale 71 73 75 76 72 Lauderdale 12.8 133 13.1 13.1 125
Sumter (AL) 68 63 64 66 65 Lowndes 12.7 12.7 125 13.1 12.6
Sumter (AL) 117 11.9 11.7 — —
Sources: MDEQ), 2007.
ADEM, 2008. Sources: MDEQ, 2007.
ADEM, 2008.
EPA, 2008.

The 24-hour average PM, s standard is met when the 3-year average of the annual 98" percentiles of the
24-hour averages does not exceed 35 ug/m®. The most recent averages for Lauderdale, Lowndes, and Sumter sites
were 28, 27, and 28 pg/m®, respectively. Table 3.3-5 shows the most recent years of PM,s 24-hour average values
for these monitors.
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Figure 3.3-2. Location of Ambient Air Quality Monitors
Sources. U.S. Census, 2000. MARIS, 2008. ECT, 2008,
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Data from ADEM’s PMjo monitoring site in Demopolis were available from 1998 through 2001 from
EPA’s AirData Web site (<http://www.epa.gov/air/data/repsst.html ?st~AL~Alabama>). As can be seen in Ta
ble 3.3-6, the standard was met in all years, with the second high value being well below the 150-pug/m® 24-hour
NAAQS.

Table 3.3-5. PM 5 24-hour Averages— 2002 Table 3.3-6. PM 19 24-hour Averagesfor Demopo-
through 2008 lis, Alabama—1998 through 2001
3-year Average 98" Percentiles (ug/m°) 24-hour Concentrations (Lg/m?)
2002- 2003- 2004- 2005-  2006- Year 1¥ High 2" High 39 High 4™ High
2004 2005 2006 2007 2008
2001 53 52 52 43
Lauderdale 29 30 30 30 28 2000 53 46 37 35
Lowndes 31 33 32 32 27 1999 56 55 54 53
Sumter (AL) 29 29 28 — — 1998 51 46 46 46
Sources: MDEQ, 2007. Source: EPA, 2008.

EPA, 2008.

Local and regional ambient air monitoring data are used to generally characterize the existing air quality
conditions in the vicinity of the site. Using the available data, EPA has developed a descriptor of air quality,
called the air quality index (AQI), which can be used to characterize the air quality in a given county. Air quality
is described over a range from good to hazardous based on a caculated numerical value, as follows
(<www.airnow.gov/index.cfm?action=static.agi>):

Air Quality Index (AQI) Values Levels of Health Concern Colors

When the AQI is in this range: ...air quality conditions are: ...as symbolized by this color:

51 to 100 Moderate Yellow

151 to 200 Unhealthy Red

201 to 300 Very Unhealthy Purple
301 to 500 Hazardous Maroon

Each category corresponds to a different level of health concern. The six levels of health concern and

what they mean are:

e [B868—The AQI value for your community is between 0 and 50. Air quality is considered satisfac-
tory, and air pollution poses little or no risk.

. Moderate—The AQI for your community is between 51 and 100. Air quality is acceptable; howev-
er, for some pollutants there may be a moderate health concern for a small number of people. For
example, people who are unusually sensitive to 0zone may experience respiratory symptoms.

o  Unhealthy for Sensitive Grolips—\When AQI values are between 101 and 150, members of sensi-
tive groups may experience health effects. This means they are likely to be affected at lower levels
than the general public. For example, people with lung disease are at greater risk from exposure to
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ozone, while people with either lung disease or heart disease are at greater risk from exposure to
particle pollution. The general public is not likely to be affected when the AQI isin thisrange.

o [WIEETN—Anyone may begin to experience health effects when AQI values are between 151 and
200. Members of sensitive groups may experience more serious health effects.

o YEVINIET—AQI values between 201 and 300 trigger a health alert, meaning everyone may
experience more serious health effects.

o [REZREIE—AQI values higher than 300 trigger health warnings of emergency conditions. The en-
tire population is more likely to be affected.

The higher the AQI value, the greater the level of air pollution and the greater the health concern. For ex-
ample, an AQI value of 50 represents good air quality with little potential to affect public health, while an AQI
value higher than 300 represents hazardous air quality.

An AQI value of 100 generally corresponds to the NAAQS for the pollutant, which is the level EPA has
set to protect public health. AQI values below 100 are generally thought of as satisfactory. As AQI values go
above 100, air quality is considered to be unhealthy—at first for certain sensitive groups of people, then for eve-
ryone as AQI values get higher.

Figure 3.3-3 provides AQI charts for Lauderdale County for 2006 through 2008 (no AQI data are availa-
ble for Kemper County). In 2006, out of 326 days of measurements, Lauderdale County experienced 229 good air
quality days, 91 moderate days, and 6 days that were unhealthy for sensitive groups. The main pollutant for 2006
was ozone. In 2007, there were 247 good days, 117 moderate days, and 1 day that was unhealthy for sensitive
groups. The main pollutant for 2007 was PM,s. During the portion (331 days) of 2008 reported, there were
248 good days and 83 moderate, and the main pollutant was PM,s. Overall, based on these charts, air quality in
Lauderdale County is generally good to moder ate.

3.3.3 EXISTING EMISSION SOURCES

Air quality is, of course, influenced by the emissions of pollutants into the air. Emissions come from ava-
riety of sources, including the combustion of fuel by stationary sources (e.g., power plants, factories, home heat-
ing fired by natural gas, fuel oil, or wood), automobiles, and manufacturing processes. Figure 3.3-4 summarizes
data on emissions of six criteria pollutants in Kemper and Lauderdale Counties for the year 2001. Recall that there
are no ambient air quality standards for VOCs; rather, VOC emissions contribute to the formation of ozone, for
which ambient standards have been set. Most emissions of PM were attributed to fugitive dust (included in Area
Source “Miscellaneous, Other”). Vehicles and other types of area fuel combustion sources emitted the greatest
percentages of NO,, CO, and VOC, which are al products of incomplete combustion. Overall, approximately 84
percent of the total emissions shown in Figure 3.3-4 were attributed to sources in Lauderdale County. Greater
population and the presence of mgjor highways (e.g., I-20) and more vehicle-miles driven in Lauderdale County
would, in large part, account for this fact.
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Figure 3.3-3. AQI Chartsfor Lauderdale County—2006 through 2008

Source: www.epa.gov/air/data, 2008.
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Figure 3.3-4. Existing Emissionsin Kemper and L auderdale Counties (2001)

Sources. <www.epa.gov/air/data>, 2008. ECT, 2008.

The vast magjority of emissions in the two counties were accounted for by area sources, as opposed to
large individual industrial plants. The three largest stationary industrial sources of air pollutant emissions in the
two-county area are the TGP gas compressor station (located in southern Kemper County approximately 6 miles
east of the proposed IGCC power plant site), Mississippi Power’s Plant Sweatt located south of Meridian approx-
imately 25 miles south of the proposed plant site, and Ludlow Corporation’s packaging manufacturing plant in
east Meridian, approximately 18 miles south-southeast of the proposed plant site.

In addition to the six criteria pollutants, EPA categorizes 188 other compounds as noncriteria air pollu-
tants, or hazardous air pollutants (HAPs). HAPs are those pollutants known or suspected to cause cancer or other
serious health effects, such as reproductive effects or birth defects, or adverse environmental effects. Examples of
HAPs include benzene, which is found in gasoline; perchloroethlyene, which is emitted from some dry cleaning
facilities; and methylene chloride, which is used as a solvent and paint stripper by a number of industries. Exam-
ples of other listed air toxics include dioxin, asbestos, toluene, and metals such as cadmium, mercury, chromium,
and lead compounds.
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3.4 GEOLOGY

Figure 3.4-1 is a geologic map of Mississippi that illustrates the spatial distribution of geologic units that
outcrop at land surface (MARIS, 2008a). Table 3.4-1 identifies the subsurface geologic units that occur in Missis-
sippi (MDEQ, 1996a and 1996b) and shows their stratigraphic relations. Figure 3.4-1 shows that the proposed
power plant site and proposed mine study area are situated in the outcrop area of the Wilcox Group. Table 3.4-1
shows that the Wilcox Group is comprised of severa different geologic formations and that some of the forma-
tions are further subdivided into members. The specific geologic formation that outcrops at land surface in the
vast majority of the mine study area is the Tuscahoma formation. However, the Tuscahoma formation thins to-
ward the northeast and is absent in the extreme northeastern areas of the mine and power plant sites; in those li-
mited areas, the Grampian Hills member of the Nanafalia formation outcrops at land surface.

The following subsections describe the geology in terms of regional physiography, structure, stratigraphy,
mine study area overburden chemistry, mineral resources, and seismology. Hydrogeology and related ground wa-
ter resources topics are described in Section 3.7.

3.4.1 REGIONAL PHYSIOGRAPHY

The physiographic provinces (subdivisions) of Mississippi are shown in Figure 3.4-2 (MARIS, 2008a).
On a larger scale, all of those physiographic province subdivisions are included within the Gulf Coastal Plain
physiographic province. These physiographic features reflect differing topographies that have resulted from uplift
and erosion of the underlying geologic formations. The arcuate shaped spatial distribution of these physiographic
province subdivisions closely mimics the outcrops of geologic units (Mallory, 1993). The project areas lie within
the Red Hills province, with the Flatwoods province situated nearby to the northeast of the project areas (Hughes,
1958). These two physiographic province subdivisions are briefly described in the following paragraphs; some
authors lump them together and refer to both as the North Central Hills.

The Red Hillsis also locally known as the North Central Hills (Mallory, 1993) and by severa other names
by other authors. The Red Hillsis a highland area characterized by eroded gullies and stream-cut valleys. It is un-
derlain by the sand and sandy clay sediments of the Wilcox and Claiborne Groups, which are typically unconsoli-
dated and thus readily subject to erosion. The Red Hills is a maturely dissected plateau, with relatively rugged
terrain particularly in western Kemper County. The terrain isless rugged in the flats areas of mgjor streamsand in
the ralling hills that occur between streams (Hughes, 1958). Surface water features are described in Section 3.6.

The Flatwoods (also included within the North Central Hills by some authors) is a narrow belt of relative-
ly flat lowlands underlain by the stiff clay sediment of the Porters Creek clay of the Midway Group. The land sur-
face elevations in the Flatwoods increase from approximately 200 ft in the east to approximately 300 feet National
Geodetic Vertical Datum (ft-NGVD) in its western sections. In these western sections, the terrain becomes more
rugged, and the Flatwoods grades into the highlands of the Red Hills (Hughes, 1958).

The Red Hills belt rises 200 to 400 ft in elevation above the Flatwoods (Mallory, 1993). The land surface
elevations at the proposed power plant site and mine study area generally range from 400 to 510 ft-NGVD, yet are
aslow as 350 ft-NGVD in the extreme south and southwest portions of the mine study area.
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Figure 3.4-1. Surface Geology Map of Mississippi

Sources. MARIS.state.ms.us, Surface Data, 2008. ECT, 2008.
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Table 3.4-1. Geologic Unitsin Mississippi
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Table 3.4-1. Geologic Unitsin Mississippi (Page 2 of 2)

Sources: MDEQ, 1996a, 1996b, and 2008.
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Figure 3.4-2. Physiographic Provinces of Mississippi

Sources. MARIS, 2008. ECT, 2008.
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3.4.2 STRATIGRAPHY AND STRUCTURE

The project areas are situated near the northeastern edge of the Gulf Coast Basin, which is alarge regional
geosyncline structure. On a more local scale, Figure 3.4-3 shows that the project areas are located near the south-
ern end of the Black Warrior Basin (Tennessee Valley Authority [TVA], July 1998, Red Hills Power Project
[RHPP] Final Environmental Impact Statement [FEIS]). The Black Warrior Basin has a triangular shaped surface
area. It is bordered on the southwest by the Ouachita tectonic belt and on the southeast by the Appal achian tecton-
ic belt. The proposed power plant site islocated within 25 miles of each of these two tectonic belts.

The geologic formations dip toward the southwest within the geosyncline in this region. Figure 3.4-4 isa
geologic cross-section (A-A") that illustrates the regional stratigraphic relations and the southwest trending dip
(Dalsin, 1979). Figure 3.4-5 illustrates the location of that geologic cross-section. Evaluation of published struc-
tural contour maps indicates that the geologic formations dip to the southwest at a slope of approximately 40 ft
per mile in the immediate area of the projects (Boswell, 1978; Gandl, 1982).

The hydrogeol ogic relations among these geologic strata are described in Section 3.7.

3.4.2.1 Power Plant Site

A geotechnical study providing detailed information regarding the upper 125 ft of geologic sediments was
conducted at the site. In addition, onsite deep-well drilling and testing have been conducted at the proposed power
plant site, providing site-specific information regarding the geologic units present. These two onsite subsurface
studies are summarized in the following paragraphs.

A preliminary geotechnical study included drilling and testing at 12 borehole locations with depths typi-
cally to 125 ft bls and a few boreholes to 100 ft bls. A preliminary subsurface investigation report was prepared
by Earth Science & Environmental Engineering (ES& EE), Southern Company Generation, in September 2007
(ES&EE, 2007). The report also includes a detailed lithologic log of the subsurface geology encountered in each
of the 12 boreholes and a map showing the borehole locations. Table 3.4-2 provides a general summary of the
observed subsurface conditions. As shown, the upper 125 ft of sediments are unconsolidated and include two gen-
eral layers. The surface layer is 5 to 20 ft thick and comprised of fine-grained silts and clays that have variable
amounts of included sand. That layer is underlain (to the full depth of investigation of 125 ft bls) by sands that
have variable amounts of included silt and clay. These sediments are all included within the Grampian Hills

member of the Nanafalia formation of the Wilcox Group, which DepthtoTop  Thickness
outcropsin this area of the site. Geologic Group/ of Geologic  of Geologic
L . . Formation Unit (ft bls) Unit (ft)
Deep well drilling and testing went to a maximum depth
of 3,960 ft bls at the power plant site. Geophysical borehole log- Wi'lgoxa?;QUp 0 490
an a
ging was performed at the deep test well location. The geophysi- Grampian Hills 0 140
cal logging included gamma ray, spontaneous potential, and | . Mafg’oel'];reek 140 350
electrical resistivity logs. Interpretation of the geophysica logs Naheola 490 100
. . . . Porter Creek Clay 590 550
resulted in the estimates of depths to the indicated geologic Clayton 1,140 20
groups or formations shown in thistable: Selma Group 1,160 850
Eutaw Group 2,010 360
Tuscaloosa Group
Gordo 2,370 470
Coker 2,840 520
Massive Sand 3,360 290
Lower Cretaceous 3,650 ~1,500
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Figure 3.4-3. Subsurface Structural Features of Mississippi

Sources. TVA, 1998. ECT, 2008.
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Figure 3.4-4. Regional Geologic Cross-Section

Source: Dalsin, 1979.
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Figure 3.4-5. Location of Geologic Cross-Section A-A'

Sources. Dalsin, 1979.
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Table 3.4-2. Summary of Subsurface Conditions Observed to a Depth of 125 ft at the Power Plant Site

Typica Depth Range of SPT N
L ocation/ From/To Typica Overall Sail Values of Layer
Layer (ft) Primary Soil Typein Layer Consistency (bpf)

Cooling towers

1 0to5 Sandy and silty clay Stiff to very tiff 10to 21

2 5to 125+ Sand, silty sand, and clayey sand Firm to very dense 11 to 100+
Gasifier building

1 0to 20 Sandy silt and sandy clay Very tiff to very hard 16 to 100+

2 20 to 125+ Silty sand and clayey sand Very firm to very dense 20 to 100+
Combined-cycle unit

1 0to10 Clay, sandy clay, and silt Stiff to very hard 10 to 66

2 10 to 125+ Silty sand with some sandy silt and clay Very firmto very dense 27 to 100+

Note: SPT = standard penetration test.
bpf = blows per foot.

As can be seen from this table, the cooling tower area consisted primarily of stiff to very stiff clayey soils underlain
by sandy soil of afirm to very dense consistency. The clayey soil contained some silt and sand content and was generally
reddish in color, while the sandy soils tended to be light red with grey and brown. The sand layer was micaceous with some
clay and silt observed. SPT N values generally increased with depth.

The gasifier building area soils generally consisted of very stiff to very hard sandy silts and clays underlain by silty
and clayey sand of avery firm to very dense consistency. The silts and clays were red, brown, and grey in color, and SPT N
values varied with depth. Sand was generally present in the silt/clay matrix. The sandy soils were silty, micaceous, and pri-
marily grey to brown with some red banding. SPT N values in the sand generally increased with depth. Consistent N values
of 50 bpf or higher were observed below 40 ft blsin this area, with 50+ bpf material encountered as shallow as 10 ft bls.

The combined-cycle area soils primarily consisted of stiff to very hard clays and silts underlain by very firm to very
dense silty sand. Exceptions to this were observed in Borings PCC-4 and PCC-6, where silty soils were observed disconti-
nuously to the bottom of the borings. The clays were generally reddish in color, while the silts were generally brown to grey.
Clay and silt samples usually contained some sand content in the soil matrix. Sands were generally silty.

Sources. ES&EE, 2007.
ECT, 2008.

3-20



DOE/EIS-0409D November 2009

The well driller report and well log (Layne-Central, 2008) for the deep well at the power plant site indi-
cated the following description of the formations encountered within the indicated depth intervals:

. Sand and clay lignite—0 to 140 ft bls.

. Clay with sand streaks—140 to 590 ft bls.

. Hard clay—590 to 1,140 ft bls.

o Clay with limestone streaks—1,140 to 2,010 ft bls.

) Hard clay and limestone—2,010 to 2,920 ft bls.

. Hard shale, chert, sand—2,920 to 3,360 ft bls.

. Hard sand—3,360 to 3,440 ft bls.

3.4.2.2 Mine Study Area

Local stratigraphic conditions in the mine study area have been established from the extensive shallow
exploratory drilling of the lignite reserves (more than 400 exploratory holes). Figure 3.4-6 presents geophysical
and stratigraphic data from a mine study area borehole at test well 3095LW4. Figure 3.6-2 shows the location of
that test well. The mine study area lies entirely within the outcrop of the Wilcox Group. The Wilcox Group is typ-
icaly 500 to 600 ft thick in the project area and consists of heterogeneous, lenticular sequences of clay, silt, sand,
and lignite deposits.

Figure 3.4-6 shows that the lignite seams affected by proposed mining lie within the Nanafalia Formation
of the Wilcox Group. The lowest lignite seam to be mined is the G seam, which occurs at the contact between the
Grampian Hills member and the Gravel Creek sand member of the Nanafalia formation.

Shallow Holocene alluvia deposits derived from erosion of the Wilcox sediments are present beneath the
floodplains of the larger streamsin the project area.

3.4.3 MINE STUDY AREA OVERBURDEN CHEMISTRY

Eighteen continuous cores were drilled within the proposed mine study area to determine the geochemical
characteristics of the material above the lowest seam to be mined (the G Seam). The total depth of these conti-
nuous cores ranged from 135 to 239 ft, and a total of 545 samples were collected. These samples were analyzed
for selected geochemical parameters, and Table 3.4-3 presents a summary of these analyses. The analyses' sum-
maries are divided into oxidized and unoxidized overburden.

As indicated by the data summary, the oxidized overburden within the study areais very strongly acidic
with an average pH of 4.9 and arange of 4.3 to 5.8. The unoxidized overburden is slightly acidic to neutral with
an average pH of 6.5, aminimum of 5.7, and maximum of 7.1. The oxidized overburden does not contain any ac-
id-forming material in the form of pyritic sulfur. More than 95 percent of the unoxidized overburden samples had
detectable levels of pyritic sulfur. Twenty percent of the unoxidized overburden samples had pyritic sulfur con-
centrations greater than 0.5 percent by weight. Twenty-six percent of the acid-base accounting results for the un-
oxidized overburden samples were less than -5 tons per 1,000 tons of material (t/2000t), calcium carbonate equiv-
aent. The acid-base accounting is a means of evaluating the overburden’ s maximum potential acidity against total
potential neutralizers. The value of -5 /1000t relates to potentially toxic material, defined as earth material having
anet potential deficiency of 5.0 tons of calcium carbonate equivalent or more per 1,000 tons of material.
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Figure 3.4-6. Shallow Stratigraphy in the Mine Study Area

Source: NACC, 2009.
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Table 3.4-3. Summary of Overburden Geochemical Results

Oxidized Unoxidized
Parameter Units Mean Minimum Maximum Mean Minimum Maximum
pH s.u. 49 4.3 5.8 6.5 5.7 7.1
Pyritic sulfur % by weight 0.0 0.0 0.0 0.3 0.1 0.5
Potential acidity /1000t 0.0 0.0 05 85 23 14.7
Neutralization potential /1000t 1.0 0.0 111 9.6 5.6 18.0
Acid-base accounting /1000t -0.8 -4.7 10.4 1.0 -9.1 9.3
Sand % by weight 427 113 76.9 39.8 27.3 59.0
Clay % by weight 24.8 8.2 405 19.0 10.9 24.7
Cation exchange capacity meq/100g 13.0 34 27.2 21.4 17.4 24.3
Electrical conductivity mmhos/cm 0.1 0.0 0.5 15 0.8 21
Sodium adsorption ratio 29 0.6 10.3 0.5 04 0.7
Arsenic (total) ppm 4.8 14 85 44 34 6.0
Cadmium (total) ppm 0.1 0.0 0.2 0.2 0.0 0.4
Chromium (total) ppm 351 189 51.0 414 36.0 50.3
Copper (total) ppm 9.6 45 16.6 11.2 6.6 15.2
Lead (total) ppm 9.2 4.1 124 7.7 7.0 8.4
Manganese (total) ppm 180.8 45.4 707.0 254.6 177.4 393.8
Nickel (total) ppm 9.9 45 145 17.4 14.6 21.2
Selenium (total) ppm 0.4 0.0 0.7 0.6 04 0.9
Zinc (total) ppm 29.9 13.9 525 52.0 43.1 62.1

Note: meqg/100g = milli-equivalents per 100 grams.
mmhos/cm = millimhos per centimeter.

Sources. NACC, 2009.
ECT, 2009.

The oxidized overburden is nonsaline with an average electrical conductivity of 0.1 millimhos per centi-
meter (mmhos/cm) and a range of 0.0 to 0.5 mmhos/cm (U.S. Department of Agriculture [USDA] Natural Re-
sources Conservation Service [NRCS] [formerly Soil Conservation Service], 2007). The unoxidized overburden is
also nonsaline to very dlightly saline with an average electrical conductivity of 1.5 mmhos/cm and a range of 0.8
to 2.1 mmhos/cm (USDA, 2007).

Heavy metal concentrations in the oxidized and unoxidized overburden samples are all below the upper
limits recommended by the EPA for the land application of sewage sludge (40 CFR 503). The geochemistry of the
oxidized overburden is discussed further in Section 3.5, Soils.

3.4.4 MINERAL RESOURCES

Lignite occurs in the Paleocene and Eocene Series of the Gulf Coast in Mississippi (Breyer, 1991; Gandl,
1982). Although lignite has been known to exist in the project area for some time (Bicker, 1970; Booth and
Schmitz, 1983; Luppens and Bograd, 1994), no previous mining attempts have been made in the area. Hughes
(1958) reported that four thin sections were taken for lignite in Kemper County. These thin sections were ex-
amined by the Special Coal Research Section of the U.S. Bureau of Mines. The main component found in these
thin sections was afinely divided translucent humic matter.

Iron ore has been reported near the project area. The main iron-bearing unit is the Matthews Landing marl
member of the Porters Creek Clay Formation. The ore is made up of concretions and irregularly shaped masses
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that tend to be dlipsoidal or disc like. The Matthews Landing marl topography is slight with low dips that would
be favorable for strip mining. One mine has been reported in Kemper County in the southeast corner of the coun-
ty, well outside of the proposed boundaries of the project (Hughes, 1958; Bicker, 1970; Booth and Schmitz,
1983).

Sand can be found in abundant amounts in the project area (Booth and Schmitz, 1983), but these areas are
not favorably located for large economically workable sites. The Fearn Springs sand member of the Nanifalia
formation comprises most of the larger sand deposits. These sands are relatively impure quartzose whose chief
impurities include clay balls, muscovite, and limonite. The sand itself is mostly loose and scoopable; no crushing
would be required (Hughes, 1958). However, only one site is permitted for mining of sand close to the proposed
site. This mine lies north of Meridian in Lauderdale County (Thieling, 2008).

Bauxite has been reported near the project area (Hughes, 1958; Bicker, 1970; Booth and Schmitz, 1983).
During World War 11, nine carloads of ore were taken out of Kemper County, but only a negligible amount of ore
isreported to remain. The original deposit was approximately 4 ft thick with approximately 6 ft of kaolin overlay-
ing it (Hughes 1958).

There is an abundant amount of clay in the project area (Booth and Schmitz, 1983). There are seven active
permits for clay mining in Kemper County, but none fall within the proposed project site for the lignite mine.
(Thieling, 2008).

There are no producing hydrocarbon wells, nor any current permits in the project area (Mississippi Oil &
Gas Board, 2008). Two wells were drilled in or within a mile of the project boundary. The first was drilled in
1956 in Section 11, Township 8 north, Range 15 east, northeast quarter, northeast quarter. The second well was
drilled in 1957 in Section 20, Township 10 north, Range 15 east, southeast quarter, northeast quarter. Neither pro-
duced hydrocarbons (Hughes, 1958; Mississippi Oil & Gas Board, 2008).

3.45 SEISMOLOGY
3.4.5.1 Tectonic Setting

The proposed project areais located in the Central Gulf Coastal Plains with the Atlantic Coastal Plains on
the east. Geographically, the power plant site is located in east-central Mississippi near the town of Liberty ap-
proximately 20 miles north of the city of Meridian within the Mississippi Embayment. The site is located within
the North American crustal plate but not near any active continental crustal plates or tectonic boundaries.

3.4.5.2 Regional Geologic Structure and Faulting

The project areais located in southwest region of the Black Warrior Basin just north of the Buried Appa-
lachian Techtonic Belt and east of the Buried Ouachita Tectonic Belt.

The Central Gulf Coast region is underlain by sedimentary formations of wedge-shaped deposits that
thicken and have a gentle monoclonal dip seaward. The orientation is a result of the influence by the Gulf Coast
geosynclinal trough, the Mississippi structural trough, and by four major upwarps. Sabine uplift, Monroe-
Sharkey uplift, Jackson uplift, and Wiggins anticline. The beds generally dip approximately 40 ft per mile to the
southwest around the project area (Figure 3.4-7). There are numerous smaller positive and negative structural
anomalies that contribute to the formation of acomplex structural pattern. No major surface faults have been iden-
tified in the project site area (Hughes, 1958). Hughes suggests that the subsurface Cretaceous formations in the
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project area may be faulted. The majority of recent seismic activity, however, is concentrated in the New Madrid
seismic zone (lllinois through New Madrid and Caruthersville, Missouri, down through Blytheville to Marked
Tree, Arkansas), affecting mostly the northwest part of Mississippi (Figures 3.4-8 and 3.4-9). Effects from the
Appalachian thrust belt also contribute to the geologic structure of the project areas.
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Figure 3.4-7. Structural Contour Map on Top of Cretaceous
Sources. Hughes, 1958. Mississippi Geological Survey Bulletin No. 84.

3.4.5.3 Earthquake History

Locations, relative magnitude, and density of earthquakes with magnitudes greater than 3.0 body-wave
magnitude (My) near the proposed project site that are known to have occurred from 1973 to 2008 were obtained
from a National Earthquake Information Center (NEIC) Web site that is based on a U.S. Geological Survey
(USGS) seismic database. Those data indicate clusters of seismic activity in the Central Mississippi Valley, Illi-
nois Basin (New Madrid Seismic Zone), Ouachita thrust belt to the west, and the Southern Appalachian thrust
belt.
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Figure 3.4-8. Structural Features of Mississippi

Source: MDEQ), 1988.
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Figure 3.4-9. Tectonic Map near Project Area

Source: USGS, 19609.
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The location and magnitude of a number of these earthquakes are based on effects reported rather than di-
rect instrument measurements. Since the 1930s and 1940s, instrumental measurements and monitoring stations
have been strategically installed and located (Figure 3.4-10) mostly in high seismic risk areas. Until recently these
instruments were set up to measure only large events.

Due to the relative seismic stability of the central United States, few seismogrfaphs were installed in the
area during early seismic programs. The relative sparsity of data from the country’s interior represents a problem
when analyzing patterns of seismicity, location, and fault plane solutions of large earthquakes (Geological Society
of America [GSA], 1991). Historical and new data from existing stations and available records, however, can be
used to compute and estimate seismic hazards to assess earthquake risk for the proposed project areas based on
currently accepted standards. Unfortunately, no known attenuation relationships for the project area are readily
available. Therefore, recommended methods and procedures included in the 2003 National Earthquake Hazards
Reduction Program (NEHRP) Recommended Provisions for Seismic Regulations for New Buildings and Other
Structures (Federal Emergency Management Agency [FEMA], 450) were used to make the assessment (Building
Seismic Safety Council [BSSC], 2003).

Two historical earthquake datasets were tested for accuracy and completeness using Gutenberg-Richter's
formula (1958) used to estimate the magnitude and total number of earthquakes in any given region and time pe-
riod (GSA, 1991) and gave the following results for the project area:

10g20N(m) = &-bm Table 3.4-4. Estimate of Earthquake Recurrence Rate
in the Project Area

where:  N(m) = number of earthquakes

of magnitude mor greater per unit time. Magnitude
aand b = constants. Time Range
Range Span (Mp) a b
The average inter-event time or recurrence
interval for earthquakes of a particular magnitude 1 1981102008 331060 291 -0.66
g P X 2 1973102008 3.2t06.0 4.45 -0.92

m or greater is given by 1/N(m).
Table 3.4-4 was developed from the NEIC
1973 to 2008 database and an Northern California

Source: NACC, 20009.

Earthquake Data Center (NCEDC) 1981 to 2008 database for earthquakes of magnitude greater than 3.0 M,
(Earthquakes less than 3.0 M, are considered imperceptible except by measuring instruments.) Since the “b” value
in Range 2 is close to the typical “b” magnitude of -1.0, the dataset in Range 2 was included for reference in this
analysis. That is, the NEIC database for 1973 to 2008 was determined to be most applicable for use in evaluating
seismic hazard, as further described herein.

3.4.5.4 Seismic Source Zone Influencing Proposed Project Area

The seismic source zones relevant to the proposed project area are the New Madrid seismic zone to the
north (most active and researched), Southern Appalachian thrust belt to the east, Ouachita thrust belt to the north-
west, and the Charleston Southern Carolina seismic zone.

Patterns of earthquakes greater or equal to 3.0 M, throughout the central United States include only one
major cluster of activity that liesin the New Madrid fault zone, adjacent regions of the Wabash valley fault zones,
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Figure 3.4-10. Station Map for the Mid-America Region of the ANSS
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and small regions of the Illinois basin and Ozark uplift. Earthquakes greater or equal to 4.5 My, are generally asso-
ciated with regions classified as rift zones, uplifts, basins, or former plate boundaries. There is no compelling evi-
dence for long thoroughgoing seismically active zones at the project site. Earthquakes less than 4.5 M, seldom
cause any damage unless they are of very shallow depth and are situated immediately beneath a town (GSA,
1991).

3.4.5.5 Soil Amplification of Ground Motions and Ground Deformation Potential

The general soil properties for the proposed project area were determined based on the 2008 geotechnical
study conducted by Aquaterra Engineering for NACC. The study involved the drilling of 20 boreholes across the

proposed project mine study area. Field and
laboratory analysis and testing of borehole
samples for lithology and material proper-

Table 3.4-5. Site Classification for Seismic Design

é';; - - — - ties show soil properties in the upper 100 ft
V5 Nor Neh Su to have undrained shear strengths greater
2

= T i 1,000 b/ than 2,000 pounds per square foot (Ib/ft).
(<180 m/s) (<50 kPa) Based on the 2003 NEHRP Recommended

(180 to 360 nVs) (50 to 100 kPa) .
C >1.200 to 2,500 ft/s S50 >2.000 |b/ft2 New Buildings and Other Structures (FE-
(360 to 760 m/s) (>100 kPa) MA 450) and the 2006 International Build-

ing Code (IBC) standards, the site soils can

*If the sy method is used and the N or Ngh criteriadiffer, slect the | D€ classified as Class C (siff soils to very

category with the softer soils (e.g., Site Class E instead of D). dense soils and soft rock) (see Table 3.4-5).

iLdi ismic Saf | The 2003 NEHRP Recommended
Sources EEHQF% 28'0?": ety Council, 2003 Provisions for Seismic Regulations for

New Buildings and Other Structures (FE-
MA 450) gives guidelines on the procedures for completing site classification, site coefficients, acceleration pa-
rameters, adjusted acceleration parameters, design acceleration parameters, and design response spectrum for
seismic hazard analysis. Since the site soil classification was determined to be Class C, the general procedure will
be used. The following parameters where ascertained following the guidelines and charts published for 0.2- and
1.0-second spectral response accelerations (5 percent of critical dumping) based on 2003 NEHRP Recommended
Provisions for Seismic Regulations for New Buildings and Other Structures (FEMA 450). As used in NEHRP's
provisions, the following spectral acceleration parameters are coefficients corresponding to spectral accelerations
in terms of g, the acceleration due to gravity:
Mapped Acceleration Parameters:
1 S The mapped, maximum considered earthquake, 5-percent damped, spectral response
Acceleration parameter at a period of 1 second
=9% gor 0.09g
2. Ss The mapped, maximum considered earthquake, 5-percent damped, spectral response
Acceleration parameter at short periods
=21% gor 0.21g
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Site Coefficients and Adjusted Acceleration Parameters:

3.

F, Site class effect adjustment factor (soil amplification) for Ss (maximum considered earthquake,
5-percent damped, spectral response, acceleration parameter at short periods)
=12 (for aSite Class C)
F, Site class effect adjustment factor (soil amplification) for S; (maximum considered earthquake,
5-percent-damped, spectral response, accel eration parameter at a period of 1 second)
=17
Sw1 the maximum considered earthquake, 5-percent damped, spectral response acceleration
parameter at aperiod of 1 second adjusted for site class effects
Sv1= S xF, =0.153g
Sus the maximum considered earthquake, 5-percent damped, spectral response acceleration
parameter at short periods adjusted for site class effects

s= SXxF,==0.252g

Design Acceleration Parameters:

7.

8.

S1 The design, 5-percent damped, spectral response accel eration parameter at a period of 1 second
=0.102¢

Ss The design, 5-percent damped, spectral response accel eration parameter at short periods
=0.1689

Design Response Spectrum:

9. T fundamental period of the building
Determined from the approximate fundamental period T, =0.1N=0.1 (single story concrete and
steel moment resisting frame structures) and for straight line interpolation of the coefficient for up-
per limit C, =1.70 for above &
T = T4 x C,=0.170 (seconds)

10. Tp=0.2%1/Sos
= 0.121 (seconds)

11. T, Long-period transition period. =12 (seconds)

12.  Ts= SH/Ss=0.607 (seconds)

13. S, The design spectral response acceleration at any period-calculated
é’.opoposDOOHNw#mme@B':BB
%855888888888888888888
»|5|8|8|8|8|8|8|8|8|&|&|8|8|&|&|c|e|&|e|le|¢t

Since the proposed site has Ssgreater than 0.15 and S, greater than 0.04, based on FEMA 450 provisions
(BSSC, 2003), site designs shall comply with NEHRP' s provisions.
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3.4.5.6 Earthquake Recurrence Estimates and Seismic Hazard

Using the less than 50 years life of mine and the earthquake data available is from several different histor-
ical sources, a probabilistic approach based on 2008 USGS seismic hazard maps for a 50-year return period was
evaluated for comparison purposes to assess seismic hazard and risk for the proposed project areas. The charts
yielded the following statistics for a 2-percent probability of exceedance in 50 years for the project area without
site adjustments:

. 1-Hertz (Hz) spectral acceleration (SA) 0.06g.

o 5-Hz SA 0.12g.

o Peak ground acceleration (PGA) 0.07g.

The estimates from NEHRP' s recommended provisions give more conservative values and therefore were
used in this evaluation. The results obtained may serve as a basis for civil planning, land use, zoning, and seismic
building code regulations and may also help to determine risk-based earthquake insurance premiums.

3.5 SOILS
3.5.1 REGIONAL SETTING

Mississippi is entirely within the Gulf Coast Plain physiographic province of North America (USDA,
1999). Upland landscapes in the project area range from gently sloping to steep, with soils formed from the un-
consolidated sands and clays of the Wilcox geologic group. The floodplains and terraces along streams are nearly
level to gently sloping, with soils formed from alluvial sediments eroded from nearby uplands.

The soilsin the proposed project area (Kemper, Lauderdale, Clarke, and Jasper Counties) occur within the
North Central Hills and South Central Hills physiographic regions, parts of the Southern Gulf Coastal Plain (refer
to Figure 3.4-2). Soils in the uplands range from nearly flat to very steep and are formed from unconsolidated ma-
rine sediments (sands, silts, clays, and some gravel) and thin loess (wind-blown silt) deposits. The bottomland
soils of local streams are nearly level and derived from alluvial sediments that were eroded from nearby uplands
(USDA, 2009a). Vegetative cover is mostly managed forestland with some areas of pasture, forage crops, row
crops, and residential landscaping. Land use is primarily rural, low-density residential and some urban use in and
around the city of Meridian. This subsection discusses the classification, description, productivity, use capability,
and prime farmland status of the soils of the study area for the proposed Kemper County IGCC Project.

The soils of the southern Gulf Coastal Plain are mostly derived from unconsolidated marine sediments
(sand, silt, clay, and gravel) and often have a silty surface layer of loess, a wind-blown deposit. Many of these
soils have consolidated soils horizons called fragipans that may complicate farming, excavation, or subsurface
construction activities. Bottomland soils are generaly derived from recent sediments eroded from surrounding
uplands (USDA, 2009a).

The description, laboratory analysis, and uses of the soils found in the project area are presented in greater
detail in the published county soil surveys. The NRCS (USDA, 2009b) Web Soil Survey (WSS) online database
contains current soil mapping data for the areas of interest. Thirty-nine soil series were obtained from the WSS
and MARIS soil association data for the entire study area in Kemper, Lauderdale, Clarke, and Jasper Counties.
They include the Annemaine, Arundel, Bibb, Bigbee, Boswell, Cahaba, Chastain, Cuthbert, Daleville, Eustice,
Heidel, luka, Jena, Kinston Kirkville, Lauderdale, Leaf, Lucy, Mantachie, Mashulaville, McLaurin, Maoorville,
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Ora, Prentiss, Quitman, Ruston, Savannah, Shubuta, Smithville, Stough, Sweatman, Tilden, Vimville, and Wil-
liamsville.

In addition, nonclassified soil map units for the study area include borrow pits and urban land. These soil
series represent the most detailed soil map data available from NRCS for the specific project locations, including
some soils of minor occurrence. Figure 3.5-1 depicts a generalized distribution of dominant soils for the proposed
project area.

The predominant upland soils in the study area include the Sweatman, Smithdale, Susquehannah, Arun-
del, Lauderdale, Ora, and Savannah. These soils are well to excessively drained and range from nearly level to
steep slopes. Much of the area of these soils is forested. The Smithdale and Sweatman series are deep, well-
drained soils with moderate to moderately slow permeability. They are both found on ridges and hill slopesin the
Southern Gulf Coastal Plain. The Susguehanna series is geographically common with these two soils and consists
of deep, poorly drained soils with slow permeability. The Susguehanna series is found nearly level to steep soils
on erosional uplands. Arundel and Lauderdale soils are usually associated with Sweatman soils within the vicinity
of the project area on dissected uplands. These soils are both well drained with slow to moderately slow permea
bility. These two soils do differ in depth, with Arundel soils being moderately deep and Lauderdale soils being
shallow.

The Ora and Savannah series consist of moderately well drained, moderate to moderately slow permeable
soils with afragipan. They are on upland terraces that range from nearly level to moderately steep.

Dominant soils on bottomlands and adjacent terraces along stream valleys include the Quitman, Stough,
Daleville, and Jena. The bottomland soils are commonly flooded and poorly to well-drained. The Daleville series
consists of poorly drained soils that formed in loamy marine or fluvial sediments. These soils have slow permea
bility and are on nearly level to gently sloping bottomlands and terraces. The Jena series consists of deep, well-
drained, moderately permeable soils that formed in thick loamy sediments on recent alluvia plains. Most of the
designated prime farmland soils are on the lower |andscape positions on stream terraces. The Quitman and Stough
soils are deep, gently sloping, somewhat poorly drained, moderately slowly permeable soils formed in loamy se-
diments.

3.5.2 POWER PLANT SITE AND MINE STUDY AREA
3.5.2.1 Soil Classification and Description

The description, laboratory analyses, and use suitability of the soils in the proposed power plant and mine
study area are presented in greater detail in the published Soil Survey of Kemper County, Mississippi (USDA,
1999) and the published Soil Survey of Lauderdale County, Mississippi (USDA, 1983). More recently, all pub-
lished NRCS soil survey information has been made available online at the NRCS WSS site (USDA, 2008b).
While the WSS soil maps and map unit names are identical to those in the published soil surveys, WSS data and
interpretations reflect the current state of soil science and conform to current National Cooperative Soil Survey
standards. WSS identifies 39 map units and water within the project area. Table 3.5-1 lists each map unit by map
symbol and name and its acreage and proportionate extent within the project area. The geographic locations of
these map units are arranged by three land categories (prime farmland soils, other arable soils, and other land) for
illustration on Figure 3.5-2.
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Figure 3.5-1. Soils Distribution for the Proposed Project Area

Sources. MARIS, 2008. ECT, 2009.
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Table 3.5-1. Acreage and Proportionate Extent of Premining Soil Resour ces

Map Symbol Map Unit Name Acres Percent
Aa Annemaine fine sandy loam* 28.0 0.1
Da Daleville sandy loam, frequently flooded 23.7 0.1
DJ Daleville-Jena association, frequently flooded 4,250.6 13.6
Je Jena fine sandy loam, occasionally flooded 141.0 0.5

Ka, Kr Kirkville fine sandy |loam, occasionally flooded* 881.5 2.8
Kb Kirkville-Bibb complex, frequently flooded 73.2 0.2
Kn Kinston loam, occasionally flooded 553.3 18
Kv Kirkville fine sandy loam, frequently flooded 54 0.0
Ma Mantachie |oam, occasionally flooded 1,397.1 45
Mc Mantachie loam, frequently flooded 116.2 04
Mo Mooreville loam, occasionally flooded* 60.3 0.2
MV Mooreville-Kinston-Mantachie association, frequently flooded 1,390.7 4.4

OrB Orafine sandy loam, 2- to 5-percent slopes* 17.2 0.1
OrB2 Orafine sandy loam, 2- to 5-percent slopes, eroded* 35.5 0.1
orC Orafine sandy loam, 5- to 8-percent slopes 137.8 04
OorC2 Orafine sandy loam, 5- to 8-percent slopes, eroded 265.9 0.9
Pe Pits-Udorthents complex 14.0 0.0
PnA Prentiss loam, 0- to 2-percent slopes* 276.6 0.9
PnB Prentiss loam, 2- to 5-percent slopes* 2239 0.7
PtA Prentiss fine sandy loam, O- to 2-percent slopes* 9.7 0.0
QaA Quitman silt loam, O- to 2-percent slopes* 231.4 0.7
RnB, RuB Ruston fine sandy loam, 2- to 5-percent slopes* 99.0 0.3
RnC2 Ruston fine sandy loam, 5- to 8-percent slopes, eroded 1,136.6 3.6
RuC Ruston fine sandy loam, 5- to 8-percent slopes* 17.2 0.1
SaA Savannah fine sandy loam, O- to 2-percent slopes* 48.4 0.2
SaB Savannah fine sandy loam, 2- to 5-percent slopes* 2,145.2 6.9
SaC Savannah fine sandy loam, 5- to 8-percent slopes 25.8 0.1
SaC2 Savannah fine sandy loam, 5- to 8-percent slopes, eroded 129.2 04
SeD2 Smithdale fine sandy |loam, 8- to 12-percent slopes, eroded 236.8 0.8
SeE2 Smithdale fine sandy loam, 12- to 17-percent slopes, eroded 125.9 04
StA Stough fine sandy |oam, O- to 2-percent slopes 14.0 0.0

SmB2, SwB2  Sweatman fine sandy loam, 2- to 5-percent slopes, eroded* 636.1 2.0

SmC2, SwC2  Sweatman fine sandy loam, 5- to 8-percent slopes, eroded 2,792.1 8.9

SmD2 Sweatman fine sandy loam, 8- to 15-percent slopes, eroded 1,032.2 33

SwD2 Sweatman fine sandy loam, 8- to 12-percent slopes, eroded 1,951.5 6.2

SwF2 Sweatman fine sandy |loam, 12- to 30-percent slopes, eroded 431.6 14
SW Sweatman association, hilly 1,002.1 3.2
SX Sweatman-Smithdal e association, 5- to 12-percent slopes 5,1935 16.6
SY Sweatman-Smithdal e association, 12- to 35-percent slopes 3,770.5 121
w Water 339.1 11

Total 31,260.0 100.0

*Soil map units designated as prime farmland soils by USDA NRCS; however, not historical prime farmland as defined by
SMCRA and the Mississippi Surface Mining and Reclamation Act of 1977 (MSMRA).

Source: NACC, 2009.
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Figure 3.5-2. Geographic L ocations of Soil Map Units

Source: NACC, 2009.
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Upland soils comprise approximately 63 percent of the project area. Typically, these are well-drained soils
on rolling to steep ridges and hillsides. The dominant upland soils are the Smithdale and Sweatman series (Ta
ble 3.5-1). Upland soils are highly weathered with distinct horizonation and are generally very strongly acid to
strongly acid throughout the profile. Many areas have a thin surface layer (A horizon) because of past erosion.
Surface texture is generaly fine sandy loam, while subsoil textures include sandy clay loam, clay loam, silty clay,
and clay. Most of the upland soils are in deciduous, pine, or mixed forest uses, with some of the less sloping areas
being used for pasture and hay.

Soils on flood plains and terraces along streams comprise approximately 37 percent of the project area.
These are nearly level to gently sloping, poorly drained to well-drained soils developed from alluvial sediments.
The dominant flood plain soils are the Daleville, Jena, and Mantachie series, and the dominant soils on the terrac-
es are the Savannah series (Table 3.5-1). The floodplain soils generally do not exhibit discernable horizonation
and are generally very strongly acid to moderately acid throughout the profile. The soils on terraces are distinctly
horizonated and are generally extremely acid to strongly acid throughout the profile. The floodplain and terrace
soils generally have sandy loam or loam surface textures and loamy subsoil textures. Most areas of the floodplain
soils are subject to common flooding, and most of the floodplain and terrace soils are in pasture, hay, and forest
USEs.

Hydric soils are soils that “formed under conditions of saturation, flooding, or ponding long enough dur-
ing the growing season to develop anaerobic conditions in the upper part” (USDA, 2006). The more poorly
drained floodplain soils (e.g., Daleville) in the project areafit this definition, and the relevant ranges of characte-
ristics for several other floodplain soils (e.g., Mantachie) overlap the hydric soil definition. The processes of iden-
tifying and delineating wetlands pursuant to Section 404 of the CWA represent the primary applications of this
definition in the project area. Detailed discussions of these processes are included in Section 3.11, Wetlands.

As background data for determining crop and forest production potentials and use limitations for the soils
in the project area, a summary of selected physical and chemical propertiesis given in Table 3.5-2. These data are
derived from the aforementioned published soil surveys (as available online at the NRCS WSS Web site [USDA,
2009b]). Several soil characteristics that could have important implications for land reclamation and postmining
land use should be pointed out from these data.

With few exceptions, soils of the project area are very strongly acid to moderately acid, with a pH range
of 4.5 to 6.0 throughout the profile. In terms of movement of air, moisture, and roots favoring plant growth, most
project area soils presently have desirable textures and bulk densities. Exceptions are the Sweatman soils, which
have clayey subsoils, and the Ora and Savannah soils, which have dense, compact (fragipan) layers in the lower
subsoil.

The natural erodibility of the soilsin the project areais represented by the K factors shown in Table 3.5-2.
The higher the number, the more erodible the soil, based on experimentally measured soil losses from controlled
fallow plots of specified slope length and steepness (Wischmeier and Smith, 1978). The most important soil prop-
erty influencing the K factor is particle size distribution (soil texture); other important properties include organic
matter content, soil structure, and permeability. Several project area soils are quite erodible, with K factors above
0.37. These soils have a relatively high silt content in the surface layer and/or relatively low permeability rates,
reflective of the general increasing erodibility with increasing silt content and decreasing permeability rate. The
soil loss tolerance (T) value is defined as the maximum average annua rate of soil erosion by water
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Table 3.5-2. Selected Physical and Chemical Propertiesof Project Area Soils

Hydraulic Available Linear Erosion

Depth Clay Bulk Density Conductivity Water Capacity  Extensibility Factors Soil

Soil Series (inches)  (percent) (g/cm® moist) (Hm/minute) (inch/inch) (percent) Kf T pH
Annemaine Oto6 10to20 1.30to1.55 4.23t014.11 0.12t0 0.16 0.0to29 028 5 45t065
6to24 35to50 1.30to1.45 0.42to1.41 0.14t00.18 30t05.9 0.37 45t05.5
24t036 35t060 1.25t01.40 0.42to1.41 0.14t00.18 30t05.9 0.37 45t05.5
36t0o50 20to35 1.30to1.60 141t04.23 0.14t00.18 0.0t029 0.37 45t05.5
50t080 5t025 1.40to0 1.60 141t014.11 0.14t00.18 0.0t02.9 0.32 45t05.5
Daleville Oto7 5t015 1.40t0 1.50 423t014.11 0.10t00.14 0.0t029 024 5 451065
7t062 20to35 1.40to1.50 0.42t04.23 0.16t0 0.20 3.0t059 0.37 451055
Jena Oto7 10to20 1.30to1.70 4.23t014.11 0.12t0 0.20 00to29 028 5 45t06.0
7to44 10to18 1.30t01.70 4.23t014.11 0.10t0 0.20 0.0t02.9 0.28 45t05.5
441060 5t020 1.35t01.65 14.11t042.34 0.08t0 0.14 0.0t02.9 0.24 45t05.5
Kirkville Oto7 10to20  1.30to 1.50 4.23t014.11 0.15t00.15 0.0t029 028 5 45t055
7to65 10t018 1.35to1.55 4.23t014.11 0.10t0 0.15 0.0t029 0.28 45t05.5
Kinston Oto12 5to 27 1.30to 1.50 4.23t014.11 0.14t0 0.20 0.0t029 037 5 45t06.0
12to50 18to35 1.30to1.50 4.23t014.11 0.14t00.18 0.0t02.9 0.32 45t05.5
50t060 18t0o35 1.30to1.50 4.23t014.11 0.14t00.18 0.0to29 0.32 451055
Mantachie Oto8 81020 1.50t0 1.60 4.23t014.11 0.16t0 0.20 0.0to29 028 5 45t055
8to6l 18to34  1.50t01.60 4.23t014.11 0.14t0 0.20 0.0t029 0.28 45t05.5
Mooreville Oto 10 5to 27 1.40to0 1.50 4.23t014.11 0.14t0 0.20 0.0t02.9 037 5 45t055
10to71 18to35 1.40to1.50 4.23t014.11 0.14t00.18 30t05.9 0.28 45t05.5
Ora Oto5 10t018 1.45to1.55 14.11t042.34 0.10t00.13 0.0t029 028 3 36to55
5to24 18t033 1.45t01.60 4.23t014.11 0.12t00.18 0.0t029 0.37 3.6t055
24to54 18t033 1.70t01.80 141t04.23 0.05t00.10 0.0t029 0.32 3.6t055
54t070 10to35 1.65t01.75 4.23t014.11 0.10t0 0.15 0.0t029 0.37 3.6t055
Prentiss 0to 27 5t018 1.50to 1.60 4.23t014.11 0.12t0 0.16 00to29 037 3 45t055
27t060 5t018 0.80to 1.50 4.23t014.11 0.12t0 0.16 00to29 0.37 451055
60to73 10to20 1.65t01.75 141t04.23 0.06 to 0.09 0.0t02.9 0.37 45t05.5
Quitman Oto7 5t015 1.35t01.65 4.23t014.11 0.15t00.24 0.0t029 028 50 45to55
7to1l8 18t0o35 1.45t01.70 4.23t014.11 0.12t00.17 0.0t029 0.28 45t055
18to72 18t0o35 1.45t01.70 141t04.23 0.11t00.17 0.0t029 0.28 45t05.5
Ruston Oto5 2t020 1.30t0 1.70 4.23t014.11 0.09to0 0.16 0.0t029 028 5 45t065
5t016 18to35 1.40t01.70 4.23t014.11 0.12t0 0.17 0.0t02.9 0.28 45t06.0
16t037 10t0o20 1.30to1.70 4.23t014.11 0.12t0 0.15 0.0to29 0.32 45106.0
37t085 15t038 1.40t01.70 4.23t014.11 0.12t0 0.17 00to29 0.28 4.5106.0
Savannah Oto1l1 3to 16 1.50t0 1.60 4.23t014.11 0.13t0 0.16 0.0to29 024 3 36to55
11t028 18t032 1.45t01.65 4.23t014.11 0.11t00.17 0.0t029 0.28 3.6t055
28to60 18to32 1.60t01.80 141t04.23 0.05t00.10 0.0t029 0.24 36t055
Smithdale 0to6 2to 15 1.40to0 1.50 14.11t042.34 0.14t0 0.16 0.0t029 028 5 45t055
6t036 18t0o33 1.40to1.55 4.23t014.11 0.15t00.17 0.0t029 0.24 45t05.5
36t080 12t027 1.40t01.55 14.11t042.34 0.14t0 0.16 0.0t029 0.28 45t05.5
Stough Oto21 7t015 1.45t01.55 4.23t014.11 0.12t00.18 0.0to29 037 3 45t055
21t0o29 8to18 1.45t01.50 141t04.23 0.07t00.11 0.0to29 0.37 451055
29to65 5to27 1.55t01.65 141t04.23 0.07t0 0.11 0.0t029 0.37 45t05.5
Sweatman Oto5 51020 1.40to 1.60 4.23t014.11 0.20t0 0.22 0.0t029 037 3 45t055
5t030 35to55 1.40to01.50 141t04.23 0.16 t0 0.20 30t05.9 0.28 45t05.5
30to38 25t055  1.40t01.55 141t04.23 0.16 t0 0.20 30t05.9 0.32 45t05.5
38to60 5to15 140t01.55 141t04.23 0.10t0 0.18 3.0t05.9 0.28 45t05.5

Note: g/om® = gram per cubic centimeter.  Kf = soil erodibility of the fine-earth fraction (material less than 2 millimetersin size)

pMm/minute = micrometer per minute.

Source: USDA, 2009b.

T = soil losstolerance.
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(tons/acrelyear) that can occur over a sustained period without affecting crop productivity (Wischmeier and
Smith, 1978). T value estimates for soils of the project arearange from 3 to 5 tong/acre/year (Table 3.5-2).

3.5.2.2 Soil Capability and Productivity

NRCS uses a land capability classification to rate soils for determining, in a general way, how suitable
they are for most kinds of farming (USDA, 1961). This system groups soils according to potentials and limitations
for long-term production of cultivated crops, pasture, range, or forest, without soil deterioration through erosion.
There are three levels of soil groupings: capability class, subclass, and unit. The capability classes are designated

by Roman numerals | through VIII. The risk of soil damage or limitation for use becomes progressively greater
from Class | through VII1. In general, soilsin Classes | through 11 are suitable for row crops, soilsin Class |V are
suitable for sown crops and possibly some row crops, and soils in Classes V through VIII are limited largely to
pasture, woodland, wildlife, and other similar uses.

The capability subclasses indicate major kinds of limitations within the classes. Soils where the main limi-
tation isrisk of erosion are designated with the letter e. When the primary risk is excess water in the soil or on the
surface, aw designation is shown. The letter sindicates that the soil is limited mainly because it is droughty, shal-
low, or stony.

As shown in Table 3.5-3, the soils with the highest production potential for corn, cotton, bahiagrass,
common bermudagrass, and improved bermudagrass in the project area are Classllw bottomland soils and
Classeslle, Ilw, and I11e upland soils. These include the soil series Annemaine, Jena, Mantachie, Mooreville, Ora,
Prentiss, Quitman, Ruston, Savannah, and Stough. Within the project area, however, these soils have no recent
history of extensive use for cultivated crops. Excess soil wetness and/or frequent flooding hinder agricultural use
of most of the bottomland soils, such as the Class Vw Daleville, Kirkville, Mantachie, and Mooreville soils and
the Class VIw Kinston soils. Soils of the uplands range from Class |l to VII, but are mainly Classes|V and VI.
The more severe limitations are due to steepness of slope, which increases the susceptibility of these soils to ero-
sion if they are not maintained in a permanent cover. Almost all of the soils on steep slopes in the project are in
forestry use.
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Table 3.5-3. Land Capability and Crop and Pasture Productivity of Project Area Soils

Land Cotton Common Improved
Capability Corn Lint Bahiagrass  Bermudagrass Bermudagrass
Soil Series Map Symbol(s) Class(es)* (bu/ac) (Ib/ac) (AUM/ac) (AUM/ac) (AUM/ac)
Annemaine Aa llw 100 800 10.0 — —
Ddleville Da, DJ Vw — — 7.0 — 6.0
Jena Je Iw 85 700 — 7.0 12.0
Kirkville Ka, Kb, Kr, Kv Vw — — 75 6.0 —
Kinston Kn Viw — — — — —
Mantachie Ma, Mc llw, Vw 90 650 10.0 — —
Mooreville Mo, MV lw, Vw 90 750 10.5 — 12.0
Ora OrB, OrB2, OrC, OrC2 Il llle, 80 700 9.0 — 85
Prentiss PnA, PnB, PtA lw, lle 85 750 9.0 — 9.0
Quitman QaA Iw 80 650 10.0 — 10.0
Ruston RnB, RuB, RnC2, RuC Ille 65 600 9.5 55 12.0
Savannah SaA, SaB, SaC lw, lle llle 80 700 9.0 — 85
Smithdale SeD2, SeE2 Ve, Vie 55 400 8.0 5.0 9.0
Stough StA Hw 80 725 8.0 — 8.0
Sweatman SmB2, SwB2, SmC2, Ille Ve, Vie, 50 400 6.5 45 —
SwC2, SmD2, SwD2, Vile

SwF2, SW, SX, SY

Note: bu/ac = bushel per acre.
Ib/ac = pound per acre.
AUM/ac = animal unit montht per acre.

* e= primary risk is erosion.
W = primary risk is excess water.
s= primary risk is droughty, shallow, or stony.
1TThe amount of forage or feed required to feed an animal unit for a period of 30 days.

Source: USDA, 2009b. (Yields are those that can be expected under a high level of management. Absence of yield data indicates the soil is
not suited for the crop.)

With approximately 78 percent of the project area in forestry use categories, a summary of the forest sui-
tability and potential productivity (site index) of the native soils in the project area is given in Table 3.5-4. The
potential suitability and productivity of the various soils for forest production are determined by two important
ratings givenin thistable: suitability group (ordination symbol) and site index.

Asindicated by Table 3.5-4, the soils that have the highest general suitability and site indices for produc-
tion of both needleleaf (pines) and broadleaf (hardwood) forest species are those in the bottomlands. Upland soils
are generally droughtier and less fertile and, therefore, have lower potential productivity for most forest types.
Some soils, particularly those on bottomlands with fair to good internal drainage, have high potential for produc-
ing avariety of hardwood species including several oaks, yellow poplar, cottonwood, and green ash. Many of the
upland and terrace soils (e.g., Prentiss, Quitman, Ruston, Smithdale, and Stough) have moderately high potential
for producing loblolly pine and sweetgum.
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Table 3.5-4. Forest Suitability and Potential Productivity of Project Area Soils

Management Concerns

Ordination Erosion Equipment Seedling Plant Potential Productivity
Soil Series Symbol(s) Hazard Limitation Mortality Competition Common Trees Site Index
Annemaine 8W Slight Moderate Slight Moderate American sycamore 90
Loblolly pine 80
Shortleaf pine 70
Slash pine 80
Sweetgum 80
Y ellow poplar 90
Ddleville ow Slight Severe Severe Severe Loblolly pine 95
Sweetgum 90
Water oak 85
Willow oak 80
Jena 11w Slight Severe Moderate Moderate Loblolly pine 100
Sweetgum 90
Water oak 80
Kirkville ow Slight Moderate Severe Moderate Cherrybark oak 100
Loblolly pine 95
Sweetgum 100
Water oak 100
Kinston ow Slight Severe Severe Severe Sweetgum 95
Loblolly pine 100
White oak 90
Eastern cottonwood 100
Cherrybark oak 95
Mantachie ow Slight Severe Severe Severe Cherrybark oak 100
Eastern cottonwood 90
Green ash 80
Loblolly pine 98
Sweetgum 95
Y ellow poplar 95
Mooreville 10w, 10A Slight Moderate Severe Moderate Cherrybark oak 100
Eastern cottonwood 105
Green ash 80
Loblolly pine 95
Sweetgum 100
Y ellow poplar 100
Ora 8w Slight Slight Slight Moderate Loblolly pine 83
Shortleaf pine 69
Sweetgum 80
Prentiss ow Slight Slight Slight Moderate Cherrybark oak 90
Loblolly pine 88
Shortleaf pine 79
Sweetgum 90
White oak 80
Quitman ow Slight Moderate Slight Moderate Loblally pine 92
Slash pine 20
Sweetgum 93
Ruston 8A Slight Slight Slight Slight Loblolly pine 91
Longleaf pine 76
Slash pine 91
Savannah 8W Slight Moderate Slight Moderate Loblolly pine 81
Shortleaf pine 76
Southern red oak 75
Smithdale 8A, 8R Moderate Moderate Slight Slight Loblolly pine 80
Shortleaf pine 69
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Table 3.5-4. Forest Suitability and Potential Productivity of Project Area Soils (Continued, Page 2 of 2)

Management Concerns

Ordination Erosion Equipment Seedling Plant Potential Productivity

Soil Series Symbol(s) Hazard Limitation Mortality Competition Common Trees Site Index

Stough ow Slight Moderate Slight Severe Cherrybark oak 85
Loblolly pine 90
Slash pine 86
Sweetgum 85
Water oak 80

Sweatman 8C, 8R Moderate Moderate Slight Slight Loblolly pine 83

Sources. USDA, 2009b.
USDA, 1999.
USDA, 1983.

3.5.2.3 Prime Farmland Soils

Prime farmland soils, as defined by NRCS, are soils that are best suited for food, feed, forage, fiber, and
oilseed crops. Such soils have properties that favor the sustained economic production of high crop yields. Prime

farmland soils may presently be in use as cropland, pastureland, rangeland, forestland, or other uses but cannot be
urban or built-up land. The conversion of farmland and prime farmland soils to industrial and other nonagricultur-
al uses effectively precludes farming the land in the foreseeable future. Recognizing the serious potential impacts
on food and fiber production from such long-term land use trends, the Federal Farmland Protection Policy Act
(FFPPA) was signed into law in 1981 (7 CFR 567), with subsequent amendmentsin 1984 and 1994 (7 CFR 658).

Within the project area, NRCS prime farmland soils are on nearly level to gently sloping (usually less than
5 percent) slopes. Other arable soils (usually on slopes of 5 to 12 percent) are not considered significant for pro-
duction of agricultural crops within the project area. The 14 soil map units classified as prime farmland soils make
up approximately 15 percent of the project area, with five map units (Savannah fine sandy loam, 2- to 5-percent
slopes; Kirkville fine sandy loam, occasionally flooded; Sweatman fine sandy loam, 2- to 5-percent slopes,
eroded; Prentiss loam, 0- to 2-percent slopes; and Quitman silt loam, O- to 2-percent slopes) comprising approx-
imately 89 percent of the total prime farmland soil acreage. Project area prime farmland soils are currently used
primarily for pasture, hay, and tree production, with only minimal use (both current and historic) of these soils for
production of cultivated crops.

3.6 SURFACE WATER RESOURCES
3.6.1 REGIONAL HYDROLOGIC SETTING

The proposed power plant site and mine study area are wholly within Kemper and Lauderdale Counties.
Neshoba and Newton Counties lie to the west, while the Alabama state line forms the eastern border of Lauder-
dale and Kemper Counties. Lauderdale and Neshoba Counties are located completely within the Red Hills (also
known as North Central Hills) physiographic region. Most of Kemper and Newton Counties are also located in
the Red Hills physiographic region. The extreme northeast corner of Kemper County is located in the Flatwoods
physiographic region, while the extreme southwest corner of Newton County is located in the Jackson Prairies
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physiographic region. Proposed electric transmission and CO, pipeline corridors extend south of Lauderdale
County into Clarke and Jasper Counties.

The Red Hills physiographic region is characterized by rolling hills deeply dissected by streams, a charac-
teristic that is evident throughout the mine study area and power plant sites (Telis, 1992). The region is underlain
by unconsolidated sand and clay of the Wilcox and Claiborne Groups.

Surface watersheds and sub-basins in the project area are shown in Figure 3.6-1. The following subsec-
tions describe each of the project area basins and present summaries of flow rates.

3.6.1.1 Pascagoula River Basin

The proposed power plant site and mine study area are located in the Chunky River-Okatibbee Creek hy-
drologic unit (HUC 03170001). The Chunky River and Okatibbee Creek are headwater tributaries of the Pasca-
goula River Basin, which drains to the Gulf of Mexico. The main streams on the power plant site and mine study
area, Okatibbee and Chickasawhay Creeks, generally drain from north to south. The confluence of these streams
occurs within the mine study area immediately upstream of Okatibbee Lake. The Chunky River and Okatibbee
Creek subsequently join downstream of Meridian to form the Chickasawhay River near Enterprise in northern
Clarke County, forming the upper Chickasawhay River sub-basin. The Chickasawhay and Leaf Rivers join to
form the Pascagoula River near Merrill.

The lower portions of the transmission line rights-of-way and the CO, pipeline right-of-way all cross the
Chunky-Okatibbee, Upper Chickasawhay, and Lower Leaf River sub-basins. The CO, pipeline corridor terminus
near Heidelberg isin the Lower Leaf River watershed (HUC 03170004).

Okatibbee Lake

Okatibbee Lake, located in Lauderdale County immediately south of the proposed lignite mine, is the
largest surface impoundment in the Pascagoula River basin. Built by USACE in 1962, a 1.23-mile-long earthen
dam extending 61 ft above the streambed is capable of impounding up to 142,350 ac-ft of water. Annually be-
tween May 15 and October 15, the reservoir pool is maintained at 344 ft-NGVD. At this elevation, the reservoir
surface area totals 4,100 acres, stores 38,300 ac-ft of water, reaches 9 miles upstream, and has approximately
30 miles of shoreline. During the remainder of the year, the reservoir pool is maintained at 339 ft-NGVD, which
reduces the pool areato 2,720 acres and the water stored to 21,400 ac-ft.

Developed as a flood control reservoir, the hydrologic characteristics of the contributing watershed are
shown on Tables 3.6-1 through 3.6-3. The 98,500-acre reservoir watershed represents 64 percent of the land up-
stream of Meridian and 36 percent of the Pascagoula River basin. The summer pool elevation provides
42,590 ac-ft of flood storage capacity, which equates to 5inches of runoff; the winter pool elevation provides
59,490 ac-ft of storage, which equates to 7 inches of runoff; and the maximum flood storage capacity of
142,350 ac-ft, which equates to the volume generated by a 16.5-inch storm event across the entire contributing
watershed, is achieved by allowing the pool to rise to the overflow spillway elevation of 359 ft-NGVD. At this
elevation, the flood pool extends into Kemper County. Downstream channel constraints are such that flows in
excess of 1,200 cubic feet per second (cfs) exceed bankfull capacity; USACE reservoir operations procedures are
designed around this limitation. Projected floods near bankfull stages can be reduced by approximately 3.5ft in
the reach downstream to Meridian by using USACE reservoir operations procedures.
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Figure 3.6-1. Water shed Basins and Sub-Basinsin the Project Area

Sources. MARIS, 2008. ECT, 2008.
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Table 3.6-1. Precipitation and Runoff 1961 to 1990 Okatibbee Creek Basin
Normal Precipitation Average Runoff
Percent of Percent of Percent of
Month Inches Normal Annual Inches Average Annual Normal Precipitation
January 5.29 9.3 212 125 40
February 5.32 9.3 3.14 185 59
March 6.55 115 341 20.1 52
April 55 9.6 2.64 155 48
May 453 79 154 9.1 34
June 3.74 6.6 .52 3.0 14
July 5.56 9.7 .67 39 12
August 3.65 6.4 37 2.2 10
September 3.46 6.1 21 12 6
October 3.05 5.3 .18 11 6
November 4.4 1.7 v 41 16
December 5.99 105 15 8.8 25
Annud 57.04 100 17 100 30
Source: USACE, 1997.
Table 3.6-2. Rainfall-Runoff Relationship for Okatibbee Creek*
Average Basin
Antecedent Rainfall (Inches) Average Runoff (Inches)
Conditions (Storm Total) 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
0 000 002 004 005 007 009 012 013 016 018
1 0.20 0.23 0.25 0.28 0.31 0.35 0.38 0.43 0.47 0.52
2 056 061 067 072 078 084 089 095 1.00 1.06
Wet 3 112 117 124 1.29 135 1.40 147 153 1.59 1.65
4 171 177 1.83 1.90 1.96 2.02 2.08 214 221 2.27
5 2.34 2.40 2.47 254 2.60 2.67 2.74 2.80 2.87 2.94
6 3.00
0 000 001 002 003 004 005 006 007 009 010
1 011 012 014 015 016 018 019 020 022 0.28
2 0.25 0.26 0.27 0.29 0.30 0.32 0.33 0.35 0.36 0.38
Normal 3 0.39 0.41 0.42 0.44 0.46 0.47 0.49 0.50 0.52 0.54
4 0.55 0.57 0.59 0.60 0.62 0.64 0.65 0.67 0.69 0.70
5 072 074 075 077 079 080 082 084 08 087
6 0.89
0 000 000 001 002 002 003 004 004 005 0.06
1 006 007 008 009 009 010 0112 012 013 014
2 015 016 017 018 018 019 020 021 022 024
Dry 3 0.25 0.26 0.28 0.29 0.30 0.32 0.34 0.35 0.37 0.38
4 040 042 043 045 047 048 050 052 054 056
5 0.58 0.60 0.62 0.64 0.66 0.68 0.70 0.72 0.74 0.77
6 0.79
*Based on the rainfall-runoff relationship of nearby reservoirs, which are considered representative of the Okatibbee area.
Source: USACE, 1997.
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Table 3.6-3. Unit Hydrograph of Originally designed to supply Meridian with 13,100 ac-ft of water
Reservoir Inflow supply capacity, Okatibbee Lake has not been used for this purpose. Sub-
sequently, Mississippi’s Pat Harrison Waterway District (PHWD) pur-
Time Unit chased the water storage rights on Okatibbee Lake (Huntley, 2008). The
(Hours) Hydrograph agency provides recreational facilities and is responsible for managing
rivers and tributaries in the Pascagoula River basin. PHWD accomplishes
0 0 its mission through flood control, water management, and recreation.
6 900 USACE aso incorporates in its reservoir operations procedures for low-
ig ;gg flow augmentation to offset the effects of drought. During average and
24 2,580 above-average rainfall conditions, the reservoir can supply up to 25 MGD
30 3,420
36 2,390 of water.
42 1,250 Recreational facilities on the lake and surrounding leased lands
gﬁ ggg support swimming, camping, fishing, boating, hiking, and hunting. Recr-
60 390 eational amenities include boat ramps, a marina, beaches, campgrounds,
gg 238 picnic areas, playgrounds, and hiking trails. MDEQ has classified Oka-
78 20 tibbee Lake for recreation and water supply (MDEQ, 2007c). PHWD op-
84 0 erates the Okatibbee Water Park, a recreational facility offering camping,
fishing, swimming, picnicking, hiking, and boating.
Source: USACE, 1997. MDEQ assessed Okatibbee Lake in its 2008 305(b) report

(MDEQ, 2008b) for aquatic life use support. MDEQ reports that Okatib-
bee Lake was supporting the aquatic life use. MDEQ also reported secchi depth (0.62 meter), chlorophyll a (8.6),
and total phosphorous (0.04 ppb) values. These parameters are commonly used in assessing lake productivity.
According to MDEQ, Okatibbee Lake classifies as a eutrophic lake based on these parameters (ibid.).

Okatibbee WMA

The 6,883-acre Okatibbee WMA surrounds the lake to the north along Okatibbee and Chickasawhay
Creeks, to the west and east along smaller tributaries, and to the south. The proposed lignite mine directly abuts
the WMA north boundary.

The WMA was created by the Water Resources Development Act (WRDA) of 1986, Public Law 99-662,
which enabled Okatibbee Lake to become a key component of the Tennessee-Tombigbee Waterway Wildlife Mi-
tigation Project. The Okatibbee Wildlife Operational Management Plan was completed and approved in 1991, and
wildlife management activities were implemented in fiscal year 1992. The project’s plan was developed for ap-
proximately 1,352 acres, which includes three areas out-granted to the PHWD and the Meridian Naval Air Station
(NAS) for public recreation.

The majority of the project’s mitigation lands are being managed for a variety of nonconsumptive uses
and are designated “no hunting” areas that alow for the conservation and enhancement of wildlife. The only area
the project manages for consumptive use and opens to seasonal hunting is in the emergency spillway area consist-
ing of approximately 50 acres of land developed for use by migratory birds.

Along with the project’s resource management activities that evolved from the WRDA — Tennessee-
Tombigbee Mitigation Program, the state of Mississippi Department of Wildlife, Fisheries, and Parks (MDWFP)
is also responsible for an additional 6,900 acres of mitigated lands. The license agreement, signed in 1992, pro-
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vides for total funding by Congress to enhance the project’ s wildlife areas. At present a 5-year plan of operation
has been submitted. The primary goa of the plan is to develop and manage mitigation lands for diversity with
maximum edge effect by establishing permanent openings on both pine and hardwood stands.

Sowashee Creek

The proposed power plant would use treated wastewater from the Meridian municipal treatment system as
a source of makeup water. There are two wastewater treatment plants (WWTPs) that discharge to Sowashee
Creek, a tributary of Okatibbee Creek. Sowashee Creek originates north of Meridian, Mississippi, flows south
aong the east side of Meridian, and then flows west-southwest along the south side of Meridian before joining
Okatibbee Creek just south of Meridian. The total drainage area of Sowashee Creek is 86.36 square miles (mi?)
(MARIS, 2009b). The watershed contains 31.2 miles of perennial streams and 96.7 miles of intermit-
tent/ephemeral streams. Sowashee Creek has been heavily impacted by wastewater discharges, nonpoint pollu-
tion, and urban runoff. It is part of the fecal coliform total maximum daily load (TMDL) for Okatibbee Creek
(MDEQ, 1999) and has been listed on the state 303(d) list of impaired water bodies for failing to meet the aquatic
life support designated use (i.e., biological impairment). Rapid bioassessments (RBAS) of Sowashee Creek in
2006 and 2008 resulted in scores of 36.7 and 42.9, below the reference minimum of 48.6 (MDEQ), 2009b).

3.6.1.2 Tombigbee River Basin

The CO, and transmission line corridors all traverse portions of the Sucarnoochee River subwatershed
(HUC 03160202) as well, including the far western portions of the Pawticfaw Creek, Ponta Creek, and Loomsuba
Creek drainage basins. Most of the streams that are encountered along the transmission line corridors in the Su-
carnoochee River are intermittent headwater streams draining hilly topography. All of these streams are in the
Tombigbee River Basin, which flows southerly through Alabamatoward the Gulf of Mexico.

3.6.1.3 Flow Rates

Base flow yield in the southern part of the Red Hillsis typically lower than 0.1 cubic foot per second per
square mile (cfs/mi®) due to the presence of clay of the Tallahatta Formation at the surface. USGS estimated
7-day, consecutive low-flow with a 10-year return frequency (7Q10) flows at regiona area gauging stations are
listed in Table 3.6-4 with drainage areas and yields (Telis, 1992).
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Table 3.6-4. USGS 7Q10 Flowr ates

USGS Drainage 7Q10 Base Flow

Gauging Area Flow Yield

Station Location (mi?) (cfs) (cfs/mi?)
02475500 Chunky River near Chunky, Lauderdale County (Pascagoula Basin) 369 52 0.01
02476500  Sowashee Creek at Meridian, Lauderdale County (Pascagoula Basin) 521 0.5 0.01
02476530  Sowashee Creek at Meridian (Pascagoula Basin) 75.6 21 0.03
02476000  Okatibbee Creek at Meridian, Lauderdale County (Pascagoula Basin) 235 1.7 0.01
02476600  Okatibbee Creek at Arundel, Lauderdale County (Pascagoula Basin) 342 12 0.04
02477000 Chickasawhay River at Enterprise, Clarke County (Pascagoula Basin) 918 29 0.03
02467244  Pawticfaw Creek near Cullum, Kemper County (Tombigbee Basin) 38.9 a7 0.12
02467300 Pawticfaw Creek near Porterville, Kemper County (Tombigbee Basin) 98.1 22 0.22
Source: Telis, 1992.

USGS has also published flood probabilities at four of the regional gauging stations based on the Pearson
Type Il probability distribution. USGS flood probability quantiles are listed in Table 3.6-5 (Landers and Wilson,
1991).

Table 3.6-5. USGS Flood Probabilitiesfor Area Streams

USGS Flood Frequency Probabilities (cfs)
Gauging 2-year 10-year 50-year 100-year
Station Location (50%) (10%) (2%) (1%)
02475500 Chunky River near Chunky, Lauderdale County 8,570 22,900 40,000 47,500
02476500 Sowashee Creek at Meridian, Lauderdale County 2,750 6,820 11,500 16,000
02476600 Okatibbee Creek at Arundel, Lauderdale County 5,430 12,600 22,000 32,900
02477000 Chickasawhay River at Enterprise, Clarke County 15,500 37,700 66,600 91,500

Source: Landers & Wilson, 1991.

USGS-published mean flows and flow durations are listed in Table 3.6-6 (Telis, 1991). Yield based on the
mean annual flow ranges from 1.23 to 1.49 cfs/mi®. Mean annual flows are 11 to 47 times greater than the
95™M-percentile flow durations, which is indicative of flashy hydrology due to rapid runoff and low base flows.
Average annual rainfall for the region is 58.65 inches with an average annual runoff of approximately 20 inches
per year (rainfall varies from average minimum of 3.28 inches during the drier months to a maximum of
16.47 inches during the wet months [NOAA, 2008D]).

3-48




DOE/EIS-0409D November 2009

Table 3.6-6. Flow Rates and Duration Estimatesfor Selected Stationsin the Pascagoula Basin

USGS Gauging Drainage Area  Mean Flow Yield Flow Duration Percentile (cfs)

Station (mi?) (cfs) (cfs/mi?) 50 10% 25% 50% 75% 90% 95%
02475500 369 491 1.33 2,170 1,60 450 155 52 24 16
02476600 342 508 1.49 1,730 1,400 670 199 100 62 48
02477000 918 1,238 1.35 5,070 3,160 1,310 456 169 89 63
02476500 52.1 655 1.26 246 130 54 18 5.1 2.2 14
02476000 235 288 1.23 1,320 768 275 83 24 9.4 5.0

*See Table 3.6-1 for locations of gauging stations.

Source: Telis, 1991.

3.6.2 POWER PLANT SITE AND MINE STUDY AREA SURFACE WATERS

Most of the area encompassing the proposed power plant site and mine study area is drained by Chick-
asawhay Creek and its tributaries, which flow generally north to south through the center of the mine study area
(see Figure 3.6-2). Penders Creek, which joins Chickasawhay Creek, drains a west-central portion of the mine
study area. The southwest portion of the mine study area is drained by Okatibbee Creek. The two creeks join to
the south in Section 7 of Township 8 north, Range 14 east, in Lauderdale County. Tompeat and Bales Creeks
drain the southeast corner of the site. These streams are al within the Pascagoula River Basin.

The headwaters of Pawticfaw Creek, located northeast of the power plant site, originate along the northern
and eastern mine study area boundaries, flowing east to southeast. This stream is part of the Tombigbee River Basin.

As shown in the following tabular summary, there are 41.72 miles of perennial streams on the proposed
mine study area. There are no perennial streams of the Pawticfaw Creek watershed within the mine study area
boundary or power plant site. There are an additional 19.01 miles of intermittent streams on the mine study area,
of which 0.73 mile is in the Pawticfaw Creek watershed. The remaining are in the Okatibbee, Chickasawhay,
Tompeat, and Bales Creek watersheds. One mile of a perennial reach of Chickasawhay Creek islocated within the
power plant site; most of that length runs along the western boundary of the site. The power plant site also con-
tains 1.2 miles of intermittent streams, of which 0.16 mileisin the Pawticfaw Creek watershed:

Mine Study Area (miles) Power Plant Site* (miles)
Watershed Perennial Intermittent Perennial Intermittent
Chickasawhay Creek 24.62 16.03 0.99 1.05
Okatibbee Creek 6.88 0.00 0.00 0.00
Tompeat Creek 4.88 143 0.00 0.00
Bales Creek 5.34 0.82 0.00 0.00
Pawticfaw Creek 0.00 0.73 0.00 0.16
Total 41.72 19.01 0.99 1.21

*Included in mine study areatotals.
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Figure 3.6-2. Surface Watersin the Vicinity of the Proposed Power Plant and Mine Study

Area
Sources. MARIS, 2008. NACC, 2008. ECT, 2008.
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Under a contract with NACC, Mississippi State University began measuring streamflows in creeks on the
mine study area at the 14 locations shown in Figure 3.6-2 beginning in May 2008; monitoring is planned to con-
tinue indefinitely to support NACC's planned MDEQ Surface Mine Permit application. Monitoring devices con-
sist of stage gauges at 12 locations and continuous stage-level recorders at stations SW-10 and SW-12. Velocity
and flow measurements are conducted at each station on a biquarterly basis. Stage/flow regression curves have

been developed. Table 3.6-7. Summary of Flow Measurement Data
Table 3.6-7 presents a
summary of the flow mea o .

Minimum Maximum Average of Average
surement data collected to Flow Flow Flow Drainage Discharge per
date. Although the period of Station Measurement  Measurement  Measurements Area Unit Area
record is less than 1yesr, ID (cfs) (cfs) (cfs) (mi<) (cfdmi®)
flows in the two largest onsite
creeks. Okatibbee at stations | SW-1 0.98 43.88 9.66 1.98 4.88

' . SW-2 0.21 35.55 5.04 2.30 2.19
11 and 12 and Chickasawhay | sw-3 1.49 160.59 33.82 16.60 2.04
at stations 3 and 10, exhibit a | SW-4 0.08 6.72 2.03 0.89 2.28
diti . SW-5 0.00 16.49 3.44 0.72 4.78
istinct contrast. Despite a | gy 0.00 2.38 0.57 0.19 3.00
drainage area haf the size, SW-7 141 2.56* 1.99 22.98 0.09
. : SW-8 0.04 4.26 1.09 0.58 1.88
flows in Chickasawhay Creek | g g 0.00 10231 25.79 8.35 3.09
were roughly equivalent onan | SW-10 0.80 532.38 132.28 25.96 5.10
average basis and 1.4 times | SW-11 0.46 210.37 62.52 52.89 118
] N SW-12 5.08 376.95 137.50 56.11 2.45
greater during peak conditions | sw-13 0.00 169.78 34.25 3.85 8.90
than flows in Okatibbee | SW-14 0.90 212.85 72.09 6.00 12.02
Creek. Also, the Chickasaw-
hay Creek average discharge | *No high flow event measured.
per unit area was more than Source: NACC, 2009,

double the value for Okatib-
bee Creek. The reduced peak flow and average discharge per unit area values in Okatibbee Creek, if validated by
continued monitoring, appear to be attributable to more riparian wetland floodplain forests along Okatibbee
Creek, which provide flood attenuation capacity and increase evapotranspiration consumption. The latter are typi-
cal results. Larger watershed produce smaller flow rates per square mile due to larger in-channel storage volumes,
longer times of concentration, and larger overbank flood storage capacity, some of it in the form of riparian wet-
lands. All of these factors result in greater evaporation and evapotranstiration.

Tetra Tech, a consultant to NACC, developed a watershed model of Okatibbee, Chikasawhay, Penders,
Tompeat, and Bales Creeks. To validate the model, Tetra Tech compared premining modeling results to regres-
sions performed by the USGS (USGS Water Resources Investigation Report [WRIR] 91-4307). Modeling efforts
served to estimate peak flows and the total runoff volumes generated by 24-hour rainfall events ranging from re-
turn periods of 2 years (4.4 inches) to 100 years (8.9 inches). Modeling results reported correspond to the location
of the 14 surface water monitoring stations and computational points A through D located downstream of the
mine study area, as shown on Figure 3.6-2.

Table 3.6-8 presents the premining watershed modeling results. These confirm that the much larger water
Okatibbee Creek, having greater channel storage and longer concentration times, will have a lesser flow rate per
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Table 3.6-8. Storm Event Peak Flows and Runoff Volume M odeling Resultsfor Project Area Water sheds—

Premining
Storm Event 1 2 3 4 5
Return Period (years) 2 10 25 50 100
Duration (hours) 24 24 24 24 24
Rainfall Depth (inches) 4.4 6.5 7.3 8.1 8.9
Drainage
Station Area
Number (mi?)
Storm Event Peak Flows (cfs)
A 56.11 4,819 9,728 11,717 13,758 15,840
B 39.53 4,755 10,020 12,146 14,328 16,503
C 3.85 688 1,401 1,687 1,980 2,278
D 6.00 1,018 2,086 2,517 2,959 3,408
Sw-1 1.98 539 1,120 1,353 1,592 1,836
SW-2 2.30 708 1,461 1,763 2,071 2,385
SW-3 16.61 2,130 4,251 5,103 5,974 6,835
SW-4 0.91 316 654 789 927 1,067
SW-5 0.72 236 490 592 696 801
SW-6 0.19 72 149 180 211 243
SW-7 22.98 3,032 6,131 7,379 8,652 9,917
SW-8 0.58 239 494 596 701 807
SW-9 8.35 967 1,954 2,347 2,747 3,150
SW-10 25.96 3,366 6,958 8,417 9,911 11,387
SwW-11 52.89 4,624 9,329 11,235 13,191 15,183
SW-12 56.11 4,819 9,728 11,717 13,758 15,840
SW-13 3.49 688 937 1,133 1,334 1,541
SW-14 5.65 1,018 1,664 2,016 2,377 2,746
Storm Event Runoff Volume (ac-ft)

A 56.11 5,119 10,136 12,163 14,242 16,362
B 39.53 3,554 7,059 8,477 9,933 11,420
C 3.85 353 695 834 976 1,121
D 6.00 544 1,076 1,292 1,513 1,739
SW-1 1.98 175 349 420 493 567
SW-2 2.30 206 410 492 577 663
SW-3 16.61 1,484 2,951 3,545 4,156 4,781
SW-4 0.91 81 161 194 227 262
SW-5 0.72 64 127 153 179 206
SW-6 0.19 17 34 40 47 54
SW-7 22.98 2,052 4,083 4,906 5,751 6,615
SW-8 0.58 51 102 123 144 166
SW-9 8.35 746 1,484 1,784 2,091 2,404
SW-10 25.96 2,314 4,609 5,539 6,494 7,469
SwW-11 52.89 4,834 9,566 11,478 13,439 15,439
SW-12 56.11 5,119 10,136 12,163 14,242 16,362
SW-13 3.49 353 627 752 880 1,011
SW-14 5.65 544 1,006 1,209 1,416 1,629

Source: NACC, 20009.
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square mile as observed in results for computation point “A” and “B.” When peak flow estimates are normalized
on a per-square-mile basis, Tompeat and Bales Creeks, which are relatively small and have shorter times of con-
centration, are twice as flashy as Okatibbee Creek. Based on these estimations, the Okatibbee Creek floodplain
provides the majority of the flood storage capacity present on the mine study area, with Chickasawhay Creek pro-
viding the rest. The total runoff volumes estimated in Table 3.6-8 are consistent across the stations when norma-
lized on a per-square-mile basis, which means little depressional storage (e.g., lakes or isolated depressional wet-
lands) is present on the mine site area or the contributing watersheds.

3.6.3 SURFACE WATERS PROXIMATE TO PROPOSED LINEAR FACILITY CORRIDORS

The proposed power plant would require 89 miles of new and upgraded electric transmission lines to
supply power to the electric grid. A new natural gas pipeline, 6 miles in length, would also be required. In addi-
tion, CO, generated by the plant would be transmitted via a 61-mile pipeline to the vicinity of Heidelberg, Missis-
sippi, for industrial uses. Combined, the new and upgraded el ectric transmission corridors (portions also including
reclaimed water pipeline) would cross 37 perennial streams and 335 intermittent streams in the Chunky River-
Okatibbee Creek, Upper Chickasawhay River, and Sucarnoochee River watersheds. The natural gas pipeline
would cross ten intermittent streams in the Sucarnoochee River watershed. The CO, pipeline to Heidelberg would
cross 88 perennial and 53 intermittent streams in the Chunky River-Okatibbee Creek, Upper Chickasawhay River,
and Lower Leaf River (near Heidelberg) watersheds (Pascagoula River Basin), and the Sucarnoochee River
(Tombigbee River Basin). The CO, pipeline would also cross the Chunky River, a state-designated Scenic River
(discussed subsequently).

3.6.4 SURFACE WATER QUALITY AND USE

MDEQ's water quality standards specify designated uses for water bodies within the state. All perennial
streams in the state of Mississippi are classified for fish and wildlife support (MDEQ, 2007). Other perennial
streams in the region carrying other types of designations include the Chunky River from U.S. Highway 80
(U.S. 80) (town of Chunky) to the Chickasawhay River near the town of Enterprise (recreation) and the Chick-
asawhay River from near Stonewall to MS84 at Waynesboro (recreation) (MDEQ, 2007). Okatibbee Lake,
northwest of Meridian, is classified for public water supply and recreation. For all perennial streams classified
with the fish and wildlife support use designation, the dissolved oxygen (DO) standard of 4.0 milligrams per liter
(mg/L) is applicable (MDEQ, 2007). Use of water bodies on the proposed power plant site and mine study area
currently is limited to artificial ponds that are used primarily for livestock watering. Some of the stock ponds may
also have recreational value that is limited to private property ownership.

MDEQ assesses attainment of designated uses on a rotating 5-year water quality assessment cycle within
the ten magjor drainage basins, including the Pascagoula River watershed (MDEQ 2004). MDEQ's biennia
Section 305(b) water quality assessment reports identify creeks, streams, and rivers that fail to meet one or more
uses during the corresponding monitoring cycles. Table 3.6-9 lists the creeks, streams, and riversin the vicinity of
the project area; the impaired uses; potential or identified sources of impairment; and TMDL year. The TMDL
year is the date the TMDL was approved by EPA or is scheduled to be completed. Those water bodies have been
listed on prior Section 303(d) lists.
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Table 3.6-9. Water Bodiesin the Project Vicinity
The Chickasawhay River

Water Body \mpzired Lising TMDL from Enterprise downstream to

Name Use Pollutant Year  Year ta Creek was previously listed on

Mississippi’'s 1996 303(d) list

Chunky River Fish and wildlife Biological impairment 2008 2020 (MDEQ, 2005). MDEQ completed a
Okatibbee Creek Fish and wildlife Biological impairment 2002 2020 ' . . .

Sowashee Creek Fish and wildlife Biological impairment 2008 2017 TMDL for the Chickasawhay River in

Chickasawhay River  Fish and wildlife Sediment 1996 2005 ; ; ; ;
Okatibbee Creek Recreation Fecal coliform 1996 1999 2005 for biological impairment due to

sediment (MDEQ, 2005). The 303(d)
Sources: MDEQ 1999, 2005, 2007, and 2008, listed reach (MSUCHKREL) extends

from approximately the southern
Clark County boundary (Eucutta Creek) upstream to the confluence of Okatibbee Creek and Chunky River (near
Enterprise). However, the source assessment applies to the entire watershed draining to the impaired reach, in-
cluding the mine study area and power plant site (except those portions draining east to the Sucarnoochee River
watershed). MDEQ used a regional sediment yield analysis based on land uses, channd stability, and in-stream
processes. Based on an approximation of the level of instability in the watershed and regional data, MDEQ esti-
mated the existing sediment yield to be 1.21 x 107 to 2.66 x 10 tons per acre per day at the effective discharge.
The target yield or TMDL was established at 5.38 x 10° to 6.54 x 107 tons per acre per day. All of the TMDL
was allocated to the load alocation, or nonpoint sources of sediment. NPDES permitted discharges were consi-
dered to be negligible in this watershed by MDEQ. Achievement of the target yield would require a nonpoint
source sediment yield reduction of up to 2.0 x 10 tons per acre per day.

MDEQ completed a TMDL for Okatibbee Creek (segment MS060M) for fecal coliform in 1999. The
TMDL was evaluated for the reach from Sowashee Creek to the Chunky River. Seventeen miles of the waterway
were listed as impaired for secondary contact recreation due to unacceptable levels of fecal coliform. The entire
Okatibbee Creek watershed draining to the impaired reach (M S0590E) was also evaluated for sources of fecal
coliform. The applicable water quality criteriaand TMDL endpoint is a 30-day geometric mean of 200 fecal coli-
form per 100 milliliters during May through October. The TMDL specifies required reductions in fecal coliform
loading of 50 percent for waste load allocations (NPDES permitted point sources), 75 percent for load allocations
(nonpoint sources), and 50 percent for failing septic tanks.

MDEQ and USGS have monitored water quality in Okatibbee Lake between 1997 and 2004 (MDEQ,
200948). MDEQ has conducted nutrient profiling as part of quarterly monitoring and special studies (MDEQ,
2009a). USGS has conducted more comprehensive sampling as part of the ambient statewide status and trends
monitoring. Both agencies have sampled at the same two locations: one near the dam (5400KR01) and one
downstream of Center Hill-Martin Road Bridge (5400KR02) (MDEQ, 2009b). Some parameters were analyzed
via depth profiling, while others were analyzed at the surface and bottom of the profile only. Overall, Okatibbee
L ake has acceptable water quality that is reflective of its watershed and is consistent with water quality of streams
on the mine study area.

Okatibbee Lake thermally stratifies near the dam. Thermal stratification is much less pronounced or ab-
sent at times near the Center Hill-Martin Road Bridge. Some parameters (e.g., DO and pH) are influenced by the
thermal stratification, while others are not (e.g., akalinity and chloride). Due to thermal stratification in deeper
water near the dam, part of the hypolimnion is unavailable to fish due to low DO (less than 4.0 ppm). Typical wa
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ter temperatures range from approximately 30.0 degrees Celsius (°C) at the surface during the summer to approx-
imately 10.0°C in the winter (MDEQ, 2009b).

Eleven metals (arsenic, copper, zinc, lead, nickel, cadmium, chromium, aluminum, mercury, selenium,
and manganese) have been analyzed at the surface and bottom of the water column at both stations during
19 monitoring events between 1997 and 2001 (MDEQ, 2009b). Most of the metals were below detection limitsin
the water column at the surface and near the bottom. Manganese and aluminum were both detected in the water
column at both stations. Manganese ranged from 57 to 1,840 microgram per liter (ug/L) over the course of moni-
toring. There was no consistent trend from the surface to the bottom of the profile; in some cases the concentra-
tions were similar at the top and bottom; in others they were higher at the bottom or surface. Aluminum ranged
from 44 to 2,140 pg/L over the course of monitoring. As with manganese, aluminum showed no clear trends from
the surface to the bottom of the profile. Both metals were either similar or higher at the top or bottom during the
same monitoring event. The presence of manganese and aluminum in the water column of Okatibbee Lake is not
surprising given the association of these metals with clay soils in the watershed and that make up the bed of Oka-
tibbee Lake. Iron, manganese, and aluminum all form oxides that are common in clay soils. Manganese concen-
trations found in streams on the mine study area ranged from 27 to 3,090 ug/L, which is consistent with concen-
trations found in Okatibbee Lake.

DO, TDS, total suspended solids (TSS), and pH were al within normal expected ranges (MDEQ, 2009b).
Values for pH were generally circum-neutral, ranging from slightly alkaline to slightly acidic (5.71 to 8.24). Gen-
eraly, the bottom of the water column had a lower pH than the surface. Vaues of pH found in the mine study
area streams ranged from 5.15 to 7.23. TDS ranged from 23 to 325 mg/L in the mine study area streams. TDS at
the surface in Okatibbee Lake ranged from 14 to 42 mg/L. TSS at the surface in Okatibbee Lake ranged from 1 to
30 mg/L. TSS was generally lower at the station near the dam. TSS in the mine study area streams ranged from 2
to 258 mg/L. DO at the surface in Okatibbee Lake ranged from 3.98 to 12.3 mg/L; DO was found to be less than
4.0 mg/L on only one occasion. DO at the bottom in Okatibbee Lake ranged from 0.2 to 12.0 mg/L and was rou-
tinely lessthan 4.0 mg/L.

Baseline water quality monitoring has been ongoing since May 2008 and is being carried out by Missis-
sippi State University. The purpose of the monitoring is to establish the chemical characteristics and seasonal
fluctuations of the surface waters located within and immediately adjacent to the study area. Field measurements,
including pH, temperature, conductivity, DO, and turbidity, are being collected at 12 of the 14 surface water sites.
Two of the surface water sites are equipped with continuous monitoring equipment that records stage, pH, tem-
perature, conductivity, DO, and turbidity in 15-minute increments. Field water quality measurements are collected
with a calibrated, multiparameter Troll® 9500. Field chlorine analysis is being conducted at each of the 14 sur-
face water sites using a LaMott chlorine colorimeter capable of detecting chlorine concentrations greater than
0.01 mg/L.

Aliquots of surface water are being collected from each of the 14 surface water sites and submitted for la-
boratory analysis of a wide range of analytes including acidity, alkalinity, pH, TSS, total iron, total manganese,
and TDS. These constituents are of particular importance for surface coa mines as they are indicators of water
quality. Tables 1 and 2 of Appendix D summarize the results of the water quality monitoring program from May
until October 2008.

The analytical results and field water quality data indicate surface water sites SW-1 through SW-14 exhi-
bit waters of similar quality with small seasonal variations. Larger variations in water quality data are associated
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with stormwater runoff due primarily to increases in suspended solids. Acidity values ranged from 3 to 35 mg/L,
while akalinity values ranged from 2 to 54 mg/L. Field pH values ranged from 5.15 to 7.23, which are compara-
ble to the laboratory-tested pH values that ranged from 5.2 to 7.7. Laboratory analysis of TSS indicated results
ranged from less than 2 to 258 mg/L, while TDS concentrations ranged from 23 to 325 mg/L. Total iron concen-
trations ranged from 0.89 to 18.8 mg/L, and total manganese concentrations ranged from 0.0279 to 3.09 mg/L.
Water quality monitoring for numerous organic pollutants including pesticides, polychlorinated biphenyls (PCBs),
and VOCs revealed no concentrations above method detection limits with a lone exception of a chloroform con-
centration of 0.00114 mg/L on October 20, 2008, which was during base flow conditions.

The analytical results and field water quality data from samples collected from surface impoundment sites
exhibit more overall variance than the water quality data from the streams. Appendix D, Table 3, summarizes the
surface impoundments analyses. Acidity values ranged from less than 1 to 126 mg/L and averaged 6 mg/L, while
alkalinity values ranged from less than 2 to 82 mg/L and averaged 12 mg/L. The TDS values ranged from 19 to
308 mg/L and pH ranged from 5.48 to 10.26.

Surface waters within and immediately adjacent to the project boundary have been inventoried. The uses
of the impounded surface waters ranged from unused to livestock watering to personal recreation. Approximately
34 percent of the ponds are less than 1 ac-ft in volume. None of the surface impoundments are used for drinking
water purposes according to the property owners interviewed as part of the inventory process. A total of 192 sur-
face impoundments have been identified.

None of the surface waters within the proposed active mine study area are currently designated as public
waterways by MDEQ's Office of Land and Water Resources (OLWR). (The only public waterway near the
project area boundary is Okatibbee Lake. However, Okatibbee Lake is not within the proposed active mine study
area.) There are no permitted surface water users within or adjacent to the project boundary. According to MDEQ),
the nearest permitted surface water users are the Tombigbee River Valley Water Management District in Kemper
County, Mississippi (Permit No. MS-SW-00303), and Mr. Morgan Johnson in Marion, Lauderdale County, Mis-
sissippi (Permit No. MS-SW-02874). Neither of these permits withdraws water within or downstream from the
project boundary or are for consumptive use (Leach, 2008).

3.6.5 SPECIAL WATER BODY DESIGNATIONS

Mississippi’s Scenic Streams Stewardship Program Act was enacted in 1999 to encourage volunteer river
stewardship. The legislation does not require or mandate land uses or special regulations with designated water
bodies. After designation, a landowner-based stewardship plan is created that identifies BMPs that will maintain
water quality for recreation and fish and wildlife habitat.

The Chunky River received state scenic river designation in 2003. The CO, pipeline is proposed to cross
through the Chunky River corridor near the Lauderdale-Clarke County line northwest of Enterprise.

The Mississippi’s Water Quality Criteria for Intrastate, Interstate, and Coastal Waters (MWQCIIC) docu-
ment, produced by MDEQ's Office of Pollution Control (OPC) and dated August 2007, provides water quality
standards for all waters within the state of Mississippi. None of the streams or impoundments within or imme-
diately adjacent to the project boundary are specifically listed in Section IV of the MWQCIIC; however, Okatib-
bee Lake, located approximately 1 mile downstream of the southern project boundary, is classified as a public
water supply and is specifically listed in Section 1V of the MWQCIIC (MDEQ, 2007). Since Okatibbee Lake is
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located within 50 stream miles of the southern project boundary, toxic pollutant numeric standards for water and
organisms apply. The specific standards that apply for waters, all waters, and those designated for fish and wild-
life are summarized in Appendix D, Table 4, while the numeric criteria for toxic pollutants are summarized in
Table 5 of that same appendix.

Comparison of available baseline data to the water quality standards summarized in Tables 4 and 5 of Ap-
pendix D indicates most of the standards are currently being met with a few exceptions. Twelve of the 14 stream
monitoring sites have recorded pH values less than 6.0, al of which were recorded during base flow or near base
flow conditions. The pH values in a few of the surface water impoundments were below the minimum 6.0 stan-
dard, and several were above the maximum 9.0 standard. Only one impoundment had a pH greater than 10.0 and
is attributable to excessive lime application by the property owner.

A DO value of 3.976 mg/L was measured in SW-3 during the May 23, 2008, sampling event. None of the
remaining DO values in any of the stream sites were below the 5.0-mg/L daily average water quality standard.
Results of the field monitoring of the impounded water sites indicated 35 percent of the DO values were below
the 5.0-mg/L daily average standard; however, only 3 percent of the DO values were below the 4.0-mg/L instan-
taneous standard.

Severa values for fecal coliform exceeded the monthly mean and maximum standards. The bacteria crite-
ria are based on geometric means for several samples collected each month; usually a minimum of two samples
per month are required. Although the existing data are not adequate to determine whether the bacteria criteria
have been exceeded since the sampling intervals for fecal coliform have not been adequately met, several elevated
values suggest that the standard may not be met.

Chlorine concentrations ranging from not detected above method detection limits (ND) to 0.19 mg/L have
been recorded at SW-1 through SW-14. Both chronic and acute water quality levels of 0.011 and 0.019 mg/L, re-
spectively, have been exceeded during some or al of the sampling events conducted at the various SW sites. Ta-
ble 1 of Appendix D summarizes the minimum and maximum chlorine values detected at each of the 14 SW sites.

Only one organic pollutant was detected above method detection limits. A chloroform concentration of
0.00114 mg/L was detected from a sample collected from SW-14 on October 20, 2008, during base flow condi-
tions. No other organic pollutants were detected above method detection limits at SW-14 nor at SW-1 through
SW-13 during base flow or high flow conditions.

Laboratory analyses for dissolved metals indicates dissolved chromium concentrations ranged from ND to
0.00325 mg/L, dissolved copper concentrations ranged from ND to 0.00537 mg/L, dissolved lead concentrations
ranged from ND to 0.00117 mg/L, dissolved nickel concentrations ranged from ND to 0.0045 mg/L, and dis-
solved zinc concentrations ranged from ND to 0.0487 mg/L. Some of the dissolved metals concentrations ex-
ceeded the chronic and/or acute water quality value listed in the MWQCIIC". The dissolved copper concentration
of 0.00537 mg/L detected in the sample collected from SW-8, during the high flow event, exceeded the chronic
health standard of 0.005 mg/L. Dissolved lead concentrations ranging from 0.00118 to 0.00174 mg/L were de-
tected in the samples collected from SW-1, SW-2, SW 4, SW-5, SW-7, SW-8, SW-9 SW-12, and SW-13, which
meets or exceeds the chronic standard of 0.00118 mg/L. Concentrations of dissolved lead that exceeded or met the

! The acute and chronic criteria are based on total dissolved concentrations and are applied at the 7-day average low stream flow with a
10-year occurrence period. Some parameters are also subject to water effects ratio equations. The existing data are not equivalent
to that required to determine whether the various criteria are exceeded.
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chronic standard were from samples collected during high flow conditions at six of the nine sites. None of the re-
maining analytes listed in Table 5 of Appendix D were detected above method detection limits.

3.7 GROUND WATER RESOURCES

Table 3.4-1 identifies the stratigraphic units that are present in Mississippi. The various aquifers present
beneath the proposed mine study area and power plant site are listed in descending order, along with the geolog-
ic/stratigraphic units that comprise those aquifers:

. Middle Wilcox Aquifer—Within the Tuscahoma formation and the Grampian Hills member of the

Nanafaliaformation, both of the Wilcox Group.
o Lower Wilcox Aquifer—Within the Gravel Creek Sand member of the Nanafalia formation of the
Wilcox Group and the Naheola formation of the Midway Group.

. Eutaw-McShan Aquifer—Within the Eutaw Group.

o Gordo Aquifer—Within the Gordo formation of the Tuscal oosa Group.

o Coker Aquifer—Within the Coker formation of the Tuscal oosa Group.

. Massive Sand Aquifer—Within the Massive Sand of the Tuscal oosa Group.

. Lower Cretaceous Aquifer—Within the Washita-Fredricksburg undifferentiated and the Paluxy
formation in the Lower Cretaceous series (Table 3.4-1).

The following subsections describe the ground water resources in terms of the regional hydrogeologic set-
ting, ground water quality and use, and the hydrogeol ogic conditions present in the project aress.

3.7.1 REGIONAL GEOHYDROLOGIC SETTING

The various aguifers and associated geologic units dip to the southwest in the project region (Fig-
ure 3.4-4). Figure 3.7-1 schematically illustrates a hydrogeologic cross-section and the relations between aguifers
and confining units in this general region (Strom and Mallory, 1995). As shown, the aquifers are typically sepa
rated by confining units, or aquitards. The Middle and Lower Wilcox aguifers are included within the area shown
asLayer 1in Figure 3.7-1.
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Figure 3.7-1. Hydrogeologic Cross-Section Schematic

Source: Strom and Mallory, 1995.

Various publications quantitatively describe the hydrogeologic characteristics of the aquifers present in
the region of the project, including aquifer characteristics such as aquifer thicknesses, hydraulic conductivities,
and transmissivities, and also leakance of the confining units (Newcome, 1971; Strom and Mallory, 1995; Mal-
lory, 1993; Gandl, 1982; Hughes, 1958; Boswell, 1978; Strom, 1998). These hydrogeologic characteristics are
essentially measures of the ability of a geologic unit to transmit water. TVA quantified and summarized the cha
racteristics of the various aguifers and confining units in the general region of the project areas. That TVA work
was performed pursuant to a ground water flow modeling effort for the RHPP FEIS (TVA, 1998). The RHPP site
is located approximately 55 miles north-northeast from the power plant site. Table 3.7-1 lists the hydrogeologic
characteristics values for the various aquifers and confining units as reported in the RHPP FEIS (TVA, 1998).

Strom and Mallory (1995) and Strom (1998) produced rigorous and calibrated ground water flow models

that included the deeper aquifersin the region of the power plant ; ;
. . . _ Table 3.7-2. Estimated Aquifer Charac-
site and mine study area. Table 3.7-2 presents estimates in des- teristic Values
cending hyrostratigraphic order of the aquifer characteristic val-
ues for the power plant site area based on the calibrated ground Hyrostratigraphic ~ Transmissivity  Leakance
water