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INTRODUCTION

Section 880-X-10C-.08 (5) of the Rules and Regulations of the State of Alabama Surface Mining Commission allows for substituting selected overburden materials for topsoil "if the person who conducts surface mining activities can demonstrate to the State Regulatory Authority that the resulting soil medium is equal to or more suitable for sustaining revegetation than the available topsoil, and the substitute material is the best available to support revegetation".  The purpose of this study is to prove that the criteria stated above is met for Birmingham Coal & Coke Company, Inc. at the proposed Gooden Creek No. 2 Mine site so that selected overburden may be utilized.  This study is requesting a topsoil variance in favor of a selected overburden at the Gooden Creek No. 2 Mine - Permit P-3979.  The total acreage for the permit area is approximately 401.0 acres.  Birmingham Coal & Coke Company, Inc. is requesting a Topsoil Variance on all soil types within the permit area with the exception of the areas included for primary roads, sediment basins and areas that the land slope is less than 10%. The topsoil waiver will address 118.0 acres in Increment 1, 92.0 acres in Increment 2, 49.0 acres in Increment 3, 62.0 acres in Increment 4 and 30.0 acres in Increment 5.

MINE SITE INFORMATION


The Gooden Creek No. 2 Mine occupies approximately 401.0 acres of which approximately 352.0 acres are mining acres and 49.0 acres are office, roads, ponds, and other incidentals.  The Gooden Creek No. 2 Mine is located in Sections 19, 29 & 30, Township 12 South, Range 10 West in Walker County, Alabama, Section 7, Township 12 South, Range 10 West in Winston County, Alabama, and in Sections 12, 13 & 24 Township 12 South, Range 11 West in Marion County, Alabama as seen from the Lynn, Glenn Allen, Carbon Hill and Gold Mine U.S.G.S Quadrangles.  The attached Soils Map shows the Mine site location, soil types within the permit area and drill hole/topsoil collection sites.  Previously mined overburden samples were taken on-site. The coal seams to be mined at this site will be the Blue Creek and Jefferson Coal Seams. 
SOILS PRESENT BEFORE MINING

Soils present within the permit area are as follows:

Hector-Rock outcrop association
(10),

Steep
Smithdale fine sandy loam
(32),


6 to 10% slopes
Smithdale sandy loam

(SmE),


8 to 25% slopes 

Sunlight-Townley Complex
(StE),


15 to 45% slopes


Brilliant & Palmerdale extremely channery loams

(Disturbed) Soils (BPE),



6 to 40% slopes

Data obtained from Marion and Walker Counties NRCS

LANDUSE

The pre-mining landuse of the permitted area consists of undeveloped/no current use with trees and undeveloped no current use without trees.  The proposed post mining landuse of the permit area will be Undeveloped/No Current Use with grasses as the primary vegetative cover.  Sediment basins are proposed as temporary water impoundments.
SOIL DESCRIPTIONS

The following descriptions were obtained from the Data obtained from Marion and Walker Counties NRCS.

10-Hector-Rock outcrop association, steep. This association consists of well drained, shallow soils and areas of Rock outcrop that are in a regular pattern on the landscape. The landscape is a steep, wooded hillside that is generally long and narrow and parallels the Buttahatchee River, New River, Bear Creek, and some of the other creeks and rivers in the county. The areas have very narrow bottoms with escarpments of sandstone on the lower and middle parts of slopes. Hector soils are mainly on the upper parts of slopes. Slopes range from 15 to 50 percent. The areas of Rock outcrop range from 5 to 400 acres.

Sandstone outcrops and loose boulders and fragments of sandstone cover 15 to 50 percent of the surface. The mapped areas range from 50 to 1,000 acres in size. 

The well drained Hector soils make up about 42 percent of each mapped area. Typically, the surface layer is dark grayish brown stony fine sandy loam 2 inches thick and dark yellowish brown stony fine sandy loam 4 inches thick: The subsoil is yellowish brown gravelly loam. Sandstone bedrock is at a depth of 16 inches. Hector soils have moderately rapid permeability and very low available water capacity. They are strongly acid or very strongly acid. 

The areas of Rock outcrop make up about 30 percent of each mapped area. These areas consist of escarpments, large boulders, and outcrops. Dark gray to brown, loamy soil material 2 to 8 inches deep is between the outcrops. Soils of minor extent in the association are Townley, Nauvoo, Ochlockonee, Iuka, and a soil that is similar to the Nauvoo soil except that the subsoil is yellowish brown. Nauvoo and Townley soils are throughout the association on the upper, middle, or lower parts of slopes. Iuka and Ochlockonee soils are in the narrow drainage ways. These soils make up 28 percent of the association. 

Most areas of this association are used for woodland. This association has poor potential for improved or native pasture because of steep slopes, shallow soils, rock outcrops and large boulders, very low available water capacity, and a restricted root zone. Management concerns include proper stocking rates, controlled grazing, and control of weeds and brush. 

This association has poor potential for woodland. Loblolly and Virginia pine are the species that are best adapted to the soils in this association. The soils have a restricted rooting zone. The use of equipment is restricted because of steep slopes, escarpments, and rock outcrops. Also, seedling mortality and erosion are severe. This association has poor potential for most urban uses because of steep slopes, shallow depth of the soils, escarpments, and rock outcrops. These limitations are very difficult to overcome for most urban uses. 

This association has very poor potential as open land wildlife habitat. It has poor potential as woodland wildlife habitat and has very poor potential as wetland wildlife habitat. Capability subclass VIIs; woodland group 4x.

32-Smithdale fine sandy loam, 6 to 10 percent slopes. This deep, well drained, sloping soil is on side slopes of the Coastal Plain uplands. Slopes are complex and convex. The mapped areas are about 5 to 300 acres in size and are long and narrow in shape.

Typically, the surface layer is dark brown fine sandy loam 5 inches thick. The  subsoil  is yellowish  red  clay loam to a depth  of 20 inches, yellowish  red sandy  clay loam to a depth   of  50  inches,  and  yellowish  red  sandy   loam  to  a depth   of  66  inches.  Yellowish red sandy loam with pale brown mottles is at a depth of 66 to 72 inches.

Included   with this soil in mapping   are   Laverne, Ora, and Saffell soils. Also included are small areas of Ruston soils on narrow, gently   sloping   ridgetops. The included soils make up 5 to 15 percent of individual mapped areas.

This soil is low in natural fertility and in organic matter content.  In   unlimed   areas it is strongly acid   or   very strongly acid throughout. Permeability is moderate, and available water capacity   is high. This  soil  has  good  tilth and  can  be worked  within  a wide  range  of moisture  con­ tent. The  root  zone  is  deep  and  is  easily  penetrated  by plant  roots.

This  soil  has  fair   potential  for   row  crops   and   small grain,   but  high  yields  can  be  obtained. Its  potential for these  crops  is  limited  by  the  moderate hazard  of  erosion and  by  the  small  size  and  irregular shape  of  the  areas. This soil has good potential for hay and pasture (fig. 8). Good tilth   can   be easily   maintained by returning crop residue to the soil. The hazard of erosion is moderate if cultivated crops are grown. Minimum  tillage  and  the  use of  cover  crops  in  the  cropping system, including  grasses and  legumes,  are  practices that  help  to reduce  runoff  and to control  erosion.

This soil has good potential for loblolly pine. There are no   significant limitations to   the   use   of   this   soil for woodland.

This   soil   has   fair   potential   for   most   urban    uses. Seepage and slope are severe limitations for sewage lagoons.  Slope is also a severe limitation for small commercial buildings and a moderate limitation for local roads and streets. These limitations are fairly easy to overcome with good design and careful installation procedures.

This soil has good potential as openland and woodland wildlife habitat and has very poor potential as wetland wildlife habitat.   Capability subclass IIIe; woodland group 3o.
BPE-Brilliant and Palmerdale extremely channery loams, 6 to 60 percent slopes. These deep, somewhat excessively drained, sloping to very steep soils are in areas of unreclaimed or partly reclaimed surface-mine spoil deposits. They are in the older, shallow strip mining areas where deep sediments derived from and stone, siltstone, and shale have been uncovered and redeposited. Slopes generally are short and very complex. Short, steep side slopes, high walls (fig. 4), and water-filled pits are common. The more recent areas of mine spoil have longer, smoother slopes with or without high walls and water-filled pits. Individual areas are long and narrow on ridges with very steep side slopes or are large, broad areas. They range from 40 to more than 300 acres in size. They are about 60 percent Brilliant soil and 30 percent Palmerdale soil. The two soils occur as areas so small and so intricately mixed that mapping them separately is not practical at the selected scale.

Typically, the Brilliant soil has a surface layer of grayish brown extremely channery loam about 5 inches thick. The underlying material to a depth of 60 inches or more is dark grayish brown extremely channery loam. Large boulders can occur throughout the soil.

Important properties of the Brilliant soil­

Permeability: Moderately rapid

Available water capacity: Low

Soil reaction: Medium acid to moderately alkaline

Organic matter content: Very low

Natural fertility: High to low

Depth to bedrock: More than 6 feet Root zone: Same as depth to bedrock Depth to the water table: More than 6 feet Flooding: None

Typically, the Palmerdale soil is grayish brown extremely channery loam throughout. The surface layer is about 6 inches thick, and the underlying material extends to a depth of 60 inches or more.

Important properties of the Palmerdale soil­

Permeability: Moderately rapid

Available water capacity: Low

Soil reaction: Extremely acid to strongly acid
Organic matter content: Very low

Natural fertility: High to low

Depth to bedrock: More than 6 feet Root zone: Same as depth to bedrock Depth to the water table: More than 6 feet Flooding: None

Included with these soils in mapping are small areas of most of the other soils in the survey area, which are adjacent to the mined areas.  Also included are small areas of soils that have a pH of more than 8.0. These soils are in areas where mining has extended to a great depth. The included soils and areas of escarpments, high walls, and bedrock outcrop make up about 10 percent of this map unit. Individual included areas are generally less than 5 acres in size.

Most of the acreage in this map unit is woodland or idle land.  The unit generally supports mixtures of annual and perennial grasses and varying amounts of pine and hardwoods. Some of the older reclaimed areas are planted to grasses and legumes, which help to control erosion, and later are replanted to pine trees. Most plant nutrients, except for nitrogen, are available in the amounts needed for plant growth.

These soils are poorly suited to pasture and are unsuited to cultivated crops. The suitability is limited because of excessive amounts of rock fragments, the low available water capacity, and the slope. The hazard of erosion is very severe, especially when soil material is redeposited during surface-mine reclamation.

The suitability of these soils for the production of loblolly pine is fair or good. Other species that grow on this map unit include sycamore, Virginia pine, eastern cottonwood, royal paulownia, and eastern red cedar.  On the basis of a 50-year site curve, the mean site index for loblolly pine is 85. Loblolly pine can yield 120 cubic feet, or 600 board feet, per acre per year, as measured when the mean annual increment culminates. Areas where the pH value is more than 6.5 cannot support pine trees and should be planted to other tree species. The understory vegetation is mainly honeysuckle, sumac, Pennsylvania smartweed, spiny amaranth, common lambs quarters, broom sedge, and little barley.

The main concerns in managing timber on this map unit are the hazard of erosion, the equipment limitation, and seedling mortality.  Erosion is especially severe when topsoil is replaced on the surface of bare areas. Management should include measures that control erosion, such as water bars, drainage dips, and a protective cover of vegetation.  Conventional methods of harvesting trees can be used in the more gently sloping areas, but the steeper slopes restrict the use of equipment. Tracked equipment can be used on the steeper slopes. Droughtiness, which is caused by the large number of coarse fragments in the soils, increases the seedling mortality rate. This rate can be partly offset by increasing the number of seedlings that are planted.  Rocks on the surface can interfere with harvesting and planting.

These soils are poorly suited to urban development. The main limitations are the slope, large stones, and unstable fill.

These soils have poor potential for openland wildlife habitat, fair potential for woodland wildlife habitat, and very poor potential for wetland wildlife habitat.  The openland and woodland wildlife habitat can be improved by planting desirable vegetation or maintaining the existing plant cover. Prescribed burning every 3 years can increase the amount of palatable browse and seeds available to deer, quail, and turkeys. The burning should be rotated among several small tracts.  Small, isolated areas may be suitable for the construction of shallow water areas, which improve the wetland wildlife habitat.

The capability subclass is VIIs, and the woodland suitability group is 8R.
SmE-Smithdale sandy loam, 8 to 25 percent slopes. This deep, well drained, strongly sloping and moderately steep soil is on ridgetops and the upper side slopes. Slopes are short and convex. Individual areas are irregular in shape and range from 40 to 250 acres in size.

Typically, the surface layer is very dark grayish brown and dark brown sandy loam about 6 inches thick. The subsurface layer is yellowish brown sandy loam about 12 inches thick. The upper part of the subsoil is red sandy clay loam. It extends to a depth of 28 inches. The lower part to a depth of 62 inches is red sandy loam.

Important properties of the Smithdale soil­

Permeability: Moderate

Available water capacity: Moderate

Soil reaction: Very strongly acid or strongly acid

Organic matter content: Low

Natural fertility: Low

Depth to bedrock: More than 6 feet Root zone: Same as depth to bedrock Depth to the water table: More than 6 feet Flooding: None

Included with this soil in mapping are small areas of Sunlight and Townley soils, small areas of soils that are similar to the Smithdale soil but have more than 35 percent rounded pebbles, and soils that do not decrease in clay content within 60 inches of the surface. Sunlight soils are shallow and have a yellowish subsoil that has many coarse fragments of sandstone and siltstone. They are on the lower, steeper side slopes. Townley soils have a clayey subsoil and are underlain by shale. They are on side slopes and ridgetops. The included soils make up about 15 percent of this map unit. Individual included areas are generally less than 5 acres in size.

The Smithdale soil is used mainly as woodland or pasture. The suitability of this soil tor cultivated crops is poor. The strongly sloping and moderately steep, complex slopes and the hazard of erosion are the major limitations.

The suitability of this soil for pasture and hay is poor or fair. The strongly sloping and moderately steep, complex slopes limit the use of equipment. Proper grazing practices, weed control, and fertilizer are needed for maximum forage quality and yields.

This soil is well suited to the production of loblolly pine. Other species that grow on this map unit include various species of oak and hickory, sweet gum, and yellow poplar. On the basis of a 50-year site curve, the mean site index for loblolly pine is 80. Loblolly pine can yield 110 cubic feet, or 550 board feet, per acre per year, as measured when the mean annual increment culminates. The understory vegetation is mainly honeysuckle, greenbrier, blackberry, flowering dogwood, and bluestem.

The major concerns in managing timber on this map unit are a moderate hazard of erosion and the slope. Management that minimizes the hazard of erosion is essential in harvesting timber, especially along logging roads and skid trails. Logging roads and landings can be protected against erosion by water bars, drainage dips, and a protective cover of vegetation. Site preparation methods that minimize surface disturbance are needed. Conventional methods of harvesting trees can be used in the more gently sloping areas but are more difficult to use in the steeper areas. Tracked equipment is more suitable in the steeper areas, especially those that have a complex slope that restricts the design and use of logging roads and skid trails.

The suitability of this soil for urban uses is poor, mainly because of the slope. The absorption lines in septic tank absorption fields should be installed on the contour. Most sites require excavations. The exposed soil in excavated areas is subject to severe erosion. Mulching and seeding disturbed sites helps to control erosion.

This soil has fair potential for openland wildlife habitat, good potential for woodland wildlife habitat, and very poor potential for wetland wildlife habitat. The openland and woodland wildlife habitat can be improved by planting suitable seed and forage crops, maintaining the existing plant cover, and promoting the natural regeneration and establishment of desirable plants. Prescribed burning every 3 years can increase the amount of palatable browse and seed available to wildlife. The burning should be rotated among several small tracts.

This soil is fairly well suited to the reclamation of surface-mined areas. The amount of soil material is adequate. Because of the strongly sloping and moderately steep slopes, however, stockpiling topsoil is difficult in places. The soil erodes easily. Surface-mined areas should be mulched and seeded as soon as possible after soil material is reapplied to the surface.

The capability subclass is VIle, and the woodland suitability group is 8A.
StE-Sunlight-Townley complex, 15 to 45 percent slopes. These shallow and moderately deep, well drained, moderately steep to very steep soils are on highly dissected ridgetops, side slopes, and the lower slopes. Slopes are short and are complex and convex. Individual areas are irregular in shape and conform to the configuration of the rough landscape. They range from 60 to 500 acres in size. They are about 45 percent Sunlight soil and 40 percent Townley soil. The two soils occur as areas so intricately mixed and so small that mapping them separately is not practical at the selected scale.
Typically, the Sunlight soil has a surface layer of dark brown channery silt loam about 3 inches thick. The upper part of the subsoil is yellowish brown channery silty clay loam. It extends to a depth of 5 inches. The lower part is strong brown very channery silty clay loam. It extends to a depth of 12 inches. It is underlain by yellowish brown, weathered, fractured shaly siltstone and sandstone.
Important properties of the Sunlight soil­

Permeability: Moderate

Available water capacity: Very low

Soil reaction: Very strongly acid or strongly acid

Organic matter content: Low

Natural fertility: Low

Depth to bedrock: 10 to 20 inches

Root zone: Same as depth to bedrock

Depth to the water table: More than 6 feet

Flooding: None

Typically, the Townley soil has a surface layer of very dark grayish brown silt loam about 3 inches thick. The subsurface layer is brown gravelly loam. It extends to a depth of 7 inches. The upper part of the subsoil is strong brown clay. It extends to a depth of 27 inches. The lower part is strong brown and brownish yellow clay. It extends to a depth of 36 inches. It is underlain by brown, red, and gray, weathered siltstone and shale.

Important properties of the Townley soil­

Permeability: Slow

Available water capacity: Moderate

Soil reaction: Extremely acid to strongly acid

Organic matter content: Low

Natural fertility: Low

Depth to bedrock: 20 to 40 inches Root zone: Same as depth to bedrock Depth to the water table: More than 6 feet Flooding: None

Included with these soils in mapping are small areas of Montevallo, Nauvoo, and Sipsey soils. Montevallo soils do not have a well-developed subsoil. They are in positions on side slopes similar to those of the Sunlight and Townley soils. Nauvoo soils have thick, red subsoil. They are on the upper ridgetops. Sipsey soils do not have a significant number of coarse fragments in the subsoil. They are on side slopes. The included soils take up about 15 percent of this map unit. Individual included areas are generally less than 5 acres in size. Most areas are wooded. A few areas are used as pasture.
These soils are poorly suited to cultivated crops. In the steeper areas the slope severely limits the use of equipment. Erosion may be severe if the soils are tilled and are not protected. The Sunlight soil is droughty, and crops are adversely affected because of the lack of adequate moisture during the growing season. These soils are fairly well suited to pasture (fig. 9). The slope limits the use of equipment, thus limiting most needed management practices, including weed control, haying, and the application of plant nutrients needed for productive forage.
This map unit is well suited to the production of loblolly pine. Other species that grow on this map unit include Virginia pine and various species of oak and hickory. On the basis of a 50-year site curve, the mean site index for loblolly pine is 70 on the Sunlight soil and 80 on the Townley soil. Loblolly pine can yield 93 cubic feet, or 465 board feet, per acre per year on the Sunlight soil and 110 cubic feet, or 550 board feet, per acre per year on the Townley soil, as measured when the mean annual increment culminates. The understory vegetation is mainly honeysuckle, blackberry, flowering dogwood, and bluestem.

The main concerns in managing timber on this map unit are a severe equipment limitation and a severe erosion hazard caused by the slope. On the Sunlight soil, the hazard of windthrow is severe and seedling mortality is moderate. Plant competition is moderate on the Townley soil. Conventional methods of harvesting trees can be used in the less sloping areas but are difficult to use in the steeper areas. Tracked equipment can be used in the steeper areas. Logging roads, skid trails, and landings can be protected against erosion by constructing diversions and by seeding disturbed areas. Because the clayey Townley soil is sticky when wet and has a limited load-supporting capacity, most planting and harvesting equipment should be used only during dry periods. Trees are subject to windthrow because of the limited rooting depth of these soils. Heavy thinning should be avoided. Droughtiness and the shallowness to bedrock increase the seedling mortality rate, especially on the Sunlight soil. This rate can be partly offset by increasing the number of seedlings that are planted. Plant competition hinders tree growth and prevents adequate reforestation. It can be controlled by mechanical methods, herbicides, or prescribed burning.

These soils are poorly suited to urban development. The slope limits the installation of septic tank absorption fields. The absorption lines should be installed on the contour. Many absorption fields do not function properly because of the slow permeability in the Townley soil. Increasing the size of the absorption field helps to overcome this limitation. Erosion is a hazard. Only the part of the site that is used for construction should be disturbed. Any excavations during construction can expose the shale, siltstone, and sandstone bedrock. Properly designing buildings and roads helps to offset the effects of the limited load-supporting capacity in the Townley soil.
These soils have poor or fair potential for openland wildlife habitat, fair or good potential for woodland wildlife habitat, and very poor potential for wetland wildlife habitat. The openland and woodland wildlife habitat can be improved by planting suitable seed and forage crops, maintaining the existing plant cover, and promoting the regeneration and establishment of desirable plants. Prescribed burning every 3 years can increase the amount of palatable browse and seeds available to wildlife. The burning should be rotated among several small tracts.
These soils are poorly suited or fairly well suited to the reclamation of surface-mined areas. The Sunlight soil does not have an adequate amount of soil material for stockpiling. The Townley soil has more soil material, but it is clayey. Because of the rolling to very steep landscape, reclamation is difficult.

The capability subclass is VIIe. The Sunlight soil is in woodland suitability group 60, and the Townley soil is in woodland suitability group 8R.

GEOLOGIC DESCRIPTION

The geologic information provided in Part II-E of the Gooden Creek No. 2 Mine permit application describes the stratigraphy of the mine site from drillholes within the permit area as follows:

The proposed mine site will occupy approximately three hundred and eighty nine (389) acres. This mine site is located within Warrior Coal Basin of the Cumberland Plateau of the Appalachian Plateaus Physiographic Province Geologic Map of Alabama dated 1989. The mine site is primarily underlain by the Pottsville Formation of Pennsylvanian age is characterized as the following: Interbedded dark-gray shale, siltstone, medium-gray sandstone, and lesser amounts of coal, fireclay and conglomerate. No major geologic features were encountered during drilling within the permit area. The coal seam to be surfaced mined at this site will be the Jefferson and Blue Creek Coal Seams.
	SEAM
	THICKNESS
	OVERBURDEN
	STRIKE/DIP

	BLUE CREEK

 
	1.75'
	70’
	N 50 O W/

 1O 11’ SE

	JEFFERSON


	1.65'
	91’
	N 33 O W/

1O 20’ SE




The rocks outcropping within the permit area belong to the upper Pottsville Formation and consist of clastic sediments of a deltaic environment. Generally the coals of the Warrior Coal Field are separated by monotonous sequences of blue-gray fossiliferous shale, sandstones, siltstones and underclays. All drill holes available at this site showed similar cyclothemic beds of sandy shales, sandstones.
Four (4) drill holes were used to describe the lithology within the permit and surrounding area. Drill holes OB/MW-1, OB-1A, OB/MW-1B, and OB/MW-2 were drilled in September 2011 by Cahaba Contracting & Reclamation, LLC. All drill holes were rotary drilled. Cuttings were logged and collected and stored in gallon size sip-lock type bags at DSM Design Group’s lab for further inspection and analyses. Samples were collected from drill cuttings every 5 feet or change in lithology and a log was kept of the lithology encountered by personnel of DSM Design Group. For the lithologic description of the drill holes and monitoring wells see the attached Lithologic Description OB/MW-1, OB-1A, OB/MW-1B, and OB/MW-2  and drill logs. For the locations of drill holes and monitoring wells see the attached map entitled “Hydro-Geo Map”. 

Acid Base Accounts were performed by DSM Design Group’s lab for OB/MW-1 and OB/MW-2. Acid forming material should not pose a problem at this mine site according to the overall Acid Base Account of the drill holes. No drill holes in the permit boundary indicated the presence of acid forming materials.  

The following chart shows the mass-weighted averages for each overburden hole.
	Drill Hole ID
	Percent Sulfur
	Neutralization Potential
	Acid-Base Account


	Tons/Acre

Excess

CaCO3

	OB/MW-1
	0.0810
	10.868
	8.337
	1948

	OB/MW-2
	0.0689
	8.636
	6.485
	612

	Average
	0.075
	9.75
	7.41
	1280


According to the overall average Acid Base Accounts of the overburden sampled in the overburden holes, there is no portion of the overburden considered to be acid forming material.  The weighted averages indicate that there is more than sufficient alkaline material contained in the overburden at this mine to neutralize this small amount of acid forming material. 

The overburden samples and data collected from drill holes are believed to exist throughout the entire permit area.
For the chemical analyses of the overburden materials see the Over
burden Analysis Spreadsheet and Lab Sheets. See the attached Hydro-Geo Map for the locations of the overburden holes.  

ADDITIONAL DRILL HOLE LITHOLOGIC LOGS

SAMPLING TECHNIQUES

Soil and overburden samples were taken at locations shown on the attached Soils Map.  The Soils Map shows the mine site location, soil types within the permit area, previously mined areas within and adjacent (without topsoil) to the permit area, and topsoil and overburden collection sites. Soil samples of each soil were collected throughout the permit area.  

Topsoil Samples were taken by digging a cylindrical to slightly conical shaped hole 10-12 inches deep with a spade. All contents of this section are included in the sample.  Sieve analyses were conducted on oven-dry composite samples to determine coarse fragment and soil percentages.  Results of these analyses are listed in Table 2.

Drill samples from the overburden holes were obtained by capturing cuttings from rotary drilled holes. The cuttings were sampled at each strata change, or in minimum five-foot increments. The down pressure was disengaged at each strata change or interval to allow all of the cuttings to be blown from the hole before proceeding with the next interval, to prevent contamination of the sampled interval. Cuttings were logged and collected and stored in gallon size zip-lock type bags at DSM Design Groups, LLC.’s lab for further inspection and analyses. 

The minus 2 mm (or soil) fraction of all samples are then sent to Auburn University Soil Testing Laboratory for the following analyses: soil fertility; pH; recommendations for post-mining revegetation; % sand, silt, and clay; CEC; available water capacity; neutralization potential; maximum potential acidity; % organic matter; and ppm of nitrate nitrogen in the soil. Results of the analyses are shown in Table 2.

*NOTE: available water capacity conducted by Auburn University Testing Laboratory is determined on only the soil (-2mm) fraction of the sample.  To obtain a "total" available water capacity, the AWC should be multiplied by the fraction of the soil sample obtained in the field.  See Table 5 for an Estimation of the Total Available Water Capacity.
TABLE 1   -   SIEVE ANALYSIS

TABLE 1   -   SIEVE ANALYSIS

Company Name: Birmingham Coal & Coke Company, Inc.
Mine Name: Gooden Creek No. 2 Mine, P-3979
Sample I.D.: TS-1
Sampled: 02/15/2013
Analyzed: 02/19/2013
Analyzed By: KF
Sample Weight: 1026.0 gm
	Sieve No.
	Sieve Opening

(mm)
	Weight Retained on each Sieve (gm)
	Percent of Weight Retained on each Sieve
	Cumulative Percent Retained
	Percent Finer

	1”
	25.00
	0.0 
	0.0 
	0.0 
	100.0 

	¾”
	19.00
	23.0 
	2.3 
	2.3 
	97.7 

	½”
	12.50
	62.0 
	6.1 
	8.3 
	91.7 

	4
	4.75
	200.0 
	19.6 
	27.9 
	72.1 

	10
	2.00
	190.0 
	18.6 
	46.6 
	53.4 

	Pan
	---
	545.0 
	53.4 
	100.0 
	0.0 


% of sample that is                           

% of sample that is 

coarse fragments:  46.6               

soil:  53.4
Average size left in 1" Sieve:  0"
TABLE 1   -   SIEVE ANALYSIS

Company Name: Birmingham Coal & Coke Company, Inc.
Mine Name: Gooden Creek No. 2 Mine, P-3979
Sample I.D.: TS-2
Sampled: 02/15/2013
Analyzed: 02/19/2013
Analyzed By: KF
Sample Weight: 1021.0 gm
	Sieve No.
	Sieve Opening

(mm)
	Weight Retained on each Sieve (gm)
	Percent of Weight Retained on each Sieve
	Cumulative Percent Retained
	Percent Finer

	1”
	25.00
	0.0 
	0.0 
	0.0 
	100.0 

	¾”
	19.00
	38.0 
	3.8 
	3.8 
	96.2 

	½”
	12.50
	14.0 
	1.4 
	5.1 
	94.9 

	4
	4.75
	162.0 
	16.0 
	21.1 
	78.9 

	10
	2.00
	121.0 
	11.9 
	33.1 
	66.9 

	Pan
	---
	678.0 
	66.9 
	100.0 
	0.0 


% of sample that is                           

% of sample that is 

coarse fragments:  33.1               

soil:  66.9
Average size left in 1" Sieve:  None
TABLE 1   -   SIEVE ANALYSIS

Company Name: Birmingham Coal & Coke Company, Inc.
Mine Name: Gooden Creek No. 2 Mine, P-3979
Sample I.D.: TS-3
Sampled: 02/15/2013
Analyzed: 02/19/2013
Analyzed By: KF
Sample Weight: 1053.0 gm
	Sieve No.
	Sieve Opening

(mm)
	Weight Retained on each Sieve (gm)
	Percent of Weight Retained on each Sieve
	Cumulative Percent Retained
	Percent Finer

	1”
	25.00
	0.0 
	0.0 
	0.0 
	100.0 

	¾”
	19.00
	0.0 
	0.0 
	0.0 
	100.0 

	½”
	12.50
	54.0 
	5.2 
	5.2 
	94.8 

	4
	4.75
	249.0 
	23.9 
	29.1 
	70.9 

	10
	2.00
	255.0 
	24.4 
	53.5 
	46.5 

	Pan
	---
	485.0 
	46.5 
	100.0 
	0.0 


% of sample that is                           

% of sample that is 

coarse fragments:  53.5               

soil:  46.5
Average size left in 1" Sieve:  None
TABLE 1   -   SIEVE ANALYSIS

Company Name: Birmingham Coal & Coke Company, Inc.
Mine Name: Gooden Creek No. 2 Mine, P-3979
Sample I.D.: TS-4
Sampled: 02/15/2013
Analyzed: 02/19/2013
Analyzed By: KF
Sample Weight: 1011.0 gm
	Sieve No.
	Sieve Opening

(mm)
	Weight Retained on each Sieve (gm)
	Percent of Weight Retained on each Sieve
	Cumulative Percent Retained
	Percent Finer

	1”
	25.00
	0.0 
	0.0 
	0.0 
	100.0 

	¾”
	19.00
	11.0 
	1.1 
	1.1 
	98.9 

	½”
	12.50
	56.0 
	5.6 
	6.7 
	93.3 

	4
	4.75
	291.0 
	29.0 
	35.7 
	64.3 

	10
	2.00
	253.0 
	25.2 
	60.9 
	39.1 

	Pan
	---
	392.0 
	39.1 
	100.0 
	0.0 


% of sample that is                           

% of sample that is 

coarse fragments:  60.9               

soil:  39.1
Average size left in 1" Sieve:  None
TABLE 1   -   SIEVE ANALYSIS

Company Name: Birmingham Coal & Coke Company, Inc.
Mine Name: Gooden Creek No. 2 Mine, P-3979
Sample I.D.: TS-5
Sampled: 02/15/2013
Analyzed: 02/19/2013
Analyzed By: KF
Sample Weight: 1042.0 gm
	Sieve No.
	Sieve Opening

(mm)
	Weight Retained on each Sieve (gm)
	Percent of Weight Retained on each Sieve
	Cumulative Percent Retained
	Percent Finer

	1”
	25.00
	12.0 
	1.2 
	1.2 
	98.8 

	¾”
	19.00
	9.0 
	0.9 
	2.0 
	98.0 

	½”
	12.50
	31.0 
	3.0 
	5.0 
	95.0 

	4
	4.75
	127.0 
	12.2 
	17.3 
	82.7 

	10
	2.00
	115.0 
	11.1 
	28.4 
	71.6 

	Pan
	---
	743.0 
	71.6 
	100.0 
	0.0 


% of sample that is                           

% of sample that is 

coarse fragments:  28.4               

soil:  71.6
Average size left in 1" Sieve:  None
TABLE 1   -   SIEVE ANALYSIS

Company Name: Birmingham Coal & Coke Company, Inc.
Mine Name: Gooden Creek No. 2 Mine, P-3979
Sample I.D.: TS-6
Sampled: 02/15/2013
Analyzed: 02/19/2013
Analyzed By: KF
Sample Weight: 1009.0 gm
	Sieve No.
	Sieve Opening

(mm)
	Weight Retained on each Sieve (gm)
	Percent of Weight Retained on each Sieve
	Cumulative Percent Retained
	Percent Finer

	1”
	25.00
	0.0 
	0.0 
	0.0 
	100.0 

	¾”
	19.00
	0.0 
	0.0 
	0.0 
	100.0 

	½”
	12.50
	0.0 
	0.0 
	0.0 
	100.0 

	4
	4.75
	2.0 
	0.2 
	0.2 
	99.8 

	10
	2.00
	13.0 
	1.3 
	1.5 
	98.5 

	Pan
	---
	990.0 
	98.5 
	100.0 
	0.0 


% of sample that is                           

% of sample that is 

coarse fragments:  1.5               

soil:  98.5
Average size left in 1" Sieve:  None
TABLE 1   -   SIEVE ANALYSIS

Company Name: Birmingham Coal & Coke Company, Inc.
Mine Name: Gooden Creek No. 2 Mine, P-3979
Sample I.D.: TS-7
Sampled: 02/15/2013
Analyzed: 02/19/2013
Analyzed By: KF
Sample Weight: 1033.0 gm
	Sieve No.
	Sieve Opening

(mm)
	Weight Retained on each Sieve (gm)
	Percent of Weight Retained on each Sieve
	Cumulative Percent Retained
	Percent Finer

	1”
	25.00
	0.0 
	0.0 
	0.0 
	100.0 

	¾”
	19.00
	0.0 
	0.0 
	0.0 
	100.0 

	½”
	12.50
	52.0 
	5.1 
	5.1 
	94.9 

	4
	4.75
	97.0 
	9.4 
	14.5 
	85.5 

	10
	2.00
	29.0 
	2.8 
	17.3 
	82.7 

	Pan
	---
	849.0 
	82.7 
	100.0 
	0.0 


% of sample that is                           

% of sample that is 

coarse fragments:  17.3               

soil:  82.7
Average size left in 1" Sieve:  None
TABLE 1   -   SIEVE ANALYSIS

Company Name: Birmingham Coal & Coke Company, Inc.
Mine Name: Gooden Creek No. 2 Mine, P-3979
Sample I.D.: TS-8
Sampled: 02/15/2013
Analyzed: 02/19/2013
Analyzed By: KF
Sample Weight: 1023.0 gm
	Sieve No.
	Sieve Opening

(mm)
	Weight Retained on each Sieve (gm)
	Percent of Weight Retained on each Sieve
	Cumulative Percent Retained
	Percent Finer

	1”
	25.00
	0.0 
	0.0 
	0.0 
	100.0 

	¾”
	19.00
	10.0 
	1.0 
	1.0 
	99.0 

	½”
	12.50
	69.0 
	6.8 
	7.8 
	92.2 

	4
	4.75
	157.0 
	15.4 
	23.2 
	76.8 

	10
	2.00
	160.0 
	15.7 
	38.9 
	61.1 

	Pan
	---
	623.0 
	61.1 
	100.0 
	0.0 


% of sample that is                           

% of sample that is 

coarse fragments:  38.9               

soil:  61.1
Average size left in 1" Sieve:  None 

TABLE 1   -   SIEVE ANALYSIS

Company Name: Birmingham Coal & Coke Company, Inc.
Mine Name: Gooden Creek No. 2 Mine, P-3979
Sample I.D.: SP-1
Sampled: 02/15/2013
Analyzed: 02/19/2013
Analyzed By: KF
Sample Weight: 1061.0 gm
	Sieve No.
	Sieve Opening

(mm)
	Weight Retained on each Sieve (gm)
	Percent of Weight Retained on each Sieve
	Cumulative Percent Retained
	Percent Finer

	1”
	25.00
	0.0 
	0.0 
	0.0 
	100.0 

	¾”
	19.00
	21.0 
	2.0 
	2.0 
	98.0 

	½”
	12.50
	117.0 
	11.1 
	13.1 
	86.9 

	4
	4.75
	327.0 
	31.1 
	44.2 
	55.8 

	10
	2.00
	246.0 
	23.4 
	67.6 
	32.4 

	Pan
	---
	341.0 
	32.4 
	100.0 
	0.0 


% of sample that is                           

% of sample that is 

coarse fragments:  67.6               

soil:  32.4
Average size left in 1" Sieve:  None 

TABLE 1   -   SIEVE ANALYSIS

Company Name: Birmingham Coal & Coke Company, Inc.
Mine Name: Gooden Creek No. 2 Mine, P-3979
Sample I.D.: SP-2
Sampled: 02/15/2013
Analyzed: 02/19/2013
Analyzed By: KF
Sample Weight: 1039.0 gm
	Sieve No.
	Sieve Opening

(mm)
	Weight Retained on each Sieve (gm)
	Percent of Weight Retained on each Sieve
	Cumulative Percent Retained
	Percent Finer

	1”
	25.00
	0.0 
	0.0 
	0.0 
	100.0 

	¾”
	19.00
	21.0 
	2.0 
	2.0 
	98.0 

	½”
	12.50
	101.0 
	9.8 
	11.8 
	88.2 

	4
	4.75
	225.0 
	21.8 
	33.6 
	66.4 

	10
	2.00
	112.0 
	10.8 
	44.4 
	55.6 

	Pan
	---
	575.0 
	55.6 
	100.0 
	0.0 


% of sample that is                           

% of sample that is 

coarse fragments:  44.4               

soil:  55.6
Average size left in 1" Sieve:  None 

CHEMICAL ANALYSIS COMPARISONS
Examination of the physical and chemical comparison between the average of the topsoils within the permit area and the average of the overburden samples collected reveals that selected overburden at the Gooden Creek No. 2 Mine site is more suitable than the natural topsoils present as a plant growth medium.  The pH of the topsoils ranged between 4.1 and 5.0, the pH of the previously mined overburden samples ranged between 4.3 and 4.5, the pH of the selected overburden samples (drill holes OB/MW-1 and OB/MW-2) ranged between 4.09 and 7.77.  The post mine land use proposes to be Undeveloped/No Current Use.  Auburn University has recommended an average of 2.13 tons/acre of limestone on the naturally occurring topsoil and 1.75 tons/acre of limestone on the selected overburden material. 
Auburn University has recommended an average of 60 Pounds per Acre of N on the naturally occurring topsoils and 60 Pounds per Acre of N on the previously mined selected overburden material to be used as a substitute material.  Auburn University has recommended an average of 45.0 Pounds per Acre of P2O5 on the naturally occurring topsoils and an average of 85 Pounds per Acre of P2O5 on the previously mined selected overburden material. Auburn University has recommended an average of 77.5 Pounds per Acre of K2O on the naturally occurring topsoils and 50.0 Pounds per Acre of K2O on the previously mined selected overburden material to be used as a substitute material.
The acid-base accounts for the natural soils were slightly negative while the selected overburden material (drill holes) was extremely more positive.  The previously mined overburden was also slightly negative.  The selected overburden material (drill holes) was higher in neutralization potential than the natural soils at a 9.75. 

The pH of the selected overburden material (drill holes) was more alkaline than the natural soils.  Auburn University recommendations for applied nutrients is basically equal to the native soils for the previously mined overburden indicating the previously mined and selected overburden (drill holes) is at least equal to the natural soils. 

TEXTURAL ANALYSIS COMPARISON

Textural analyses revealed that the overburden samples (previously mined area) have about the same coarse fragments as the topsoil samples.  However, the analyses from Auburn on the – 2 mm fraction indicates that the quality of the soil in the overburden samples was about the same as that shown by the natural topsoil. 

The overburden samples (previously mined area) consisted of more sand than silt or clays together. The native soils showed a more unified distribution of the sand, silt and clay. The available water capacity for the native soils particles is (0.126 cm./cm. average) while the available water capacity for the previously mined selected overburden is (0.1110 cm3/cm3 average).  The "Total" available water capacity as shown in Table 3 is basically equal. 

The overburden at the Gooden Creek No. 2 Mine is better than or equal to the native topsoils in the following parameters:  pH, extractable nutrients, required soil amendments and water capacity.  As shown in the overburden and topsoil comparison, the overburden is more suitable for surface mine revegetation and therefore satisfies the criteria set forth in section 880-X-10C.08(5).  

TABLE 2

TOPSOIL VS. OVERBURDEN COMPARISON

	
	Hector-Rock Outcrop Association (10) Steep

	Smithdale Fine Sandy Loam (32) 
6 to 10% Slopes


	Smithdale Sandy Loam (SmE)

8 to 25% Slopes 

	pH  (low)
	4.4
	4.4
	4.6

	pH  (high)
	5.0
	4.4
	4.6


	
	Sunlight-Townley Complex (StE)

15 to 45% Slopes

	PREVIOUSLY MINED OVERBURDEN (Brilliant)


	SELECTED OVERBURDEN

OB/MW-1 and OB/MW-2

	pH  (low)
	4.1
	4.3
	4.09

	pH  (high)
	4.6
	4.5
	7.77


EXTRACTABLE NUTRIENTS FOR P, K, & Mg, (lbs./acre) 
	
	Hector-Rock Outcrop Association (10) Steep

	Smithdale Fine Sandy Loam (32) 

6 to 10% Slopes


	Smithdale Sandy Loam (SmE)

8 to 25% Slopes 

	PHOSPHOROUS 
	64.0
	46.0
	0.0

	POTASSIUM
	56.3
	65.0
	36.0

	MAGNESIUM
	44.7
	0.0
	0.0

	CALCIUM
	128.3
	200.0
	30.0


	
	Sunlight-Townley Complex (StE)

15 to 45% Slopes

	PREVIOUSLY MINED OVERBURDEN (Brilliant)


	SELECTED OVERBURDEN

OB/MW-1 and OB/MW-2

	PHOSPHOROUS 
	44.3
	12.5
	N/A

	POTASSIUM
	24.7
	98.0
	N/A

	MAGNESIUM
	0.0
	298.5
	N/A

	CALCIUM
	14.3
	64.0
	N/A


RECOMMENDATIONS FOR LIMESTONE, N, P-205, K-20:

	
	Hector-Rock Outcrop Association (10) Steep

	Smithdale Fine Sandy Loam (32) 

6 to 10% Slopes


	Smithdale Sandy Loam (SmE)

8 to 25% Slopes 

	LIMESTONE (ton/acre) 
	2.3
	2.5
	1.5

	NITROGEN (lbs./acre)
	60.0
	60.0
	60.0

	P-205 (lbs./acre)
	26.7
	40.0
	100.0

	K-20 (lbs./acre)
	70.0
	70.0
	80.0

	NO3 – N (ppm)
	2.3
	3.9
	2.2


	
	Sunlight-Townley Complex (StE)

15 to 45% Slopes

	PREVIOUSLY MINED OVERBURDEN (Brilliant)


	SELECTED OVERBURDEN

OB/MW-1 and OB/MW-2

	LIMESTONE (ton/acre) 
	2.0
	1.8
	N/A

	NITROGEN (lbs./acre)
	60.0
	60.0
	N/A

	P-205 (lbs./acre)
	46.7
	85.0
	N/A

	K-20 (lbs./acre)
	86.7
	50.0
	N/A

	NO3 – N (ppm)
	2.0
	1.7
	N/A


TABLE 2
TOPSOIL VS. OVERBURDEN COMPARISON

(Continued)

	
	Hector-Rock Outcrop Association (10) Steep

	Smithdale Fine Sandy Loam (32) 

6 to 10% Slopes


	Smithdale Sandy Loam (SmE)

8 to 25% Slopes 

	NEUTRALIZATION

POTENTIAL 
	0.0
	0.0
	0.0

	MAXIMUM POTENTIAL ACIDITY
	0.98
	1.13
	0.91

	SULFUR (%)
	0.031
	0.036
	0.029

	ACID-BASE ACCOUNT
	-0.983

	-1.13
	-0.91

	SAND (%)
	38.75
	36.88
	51.25

	SILT (%)
	32.50
	40.63
	31.25

	CLAY (%)
	28.75
	22.50
	17.50

	AVAILABLE WATER CAPACITY (cm/cm)
	0.13
	0.14
	0.12

	COARSE FRAGMENTS (%)
	49.2
	46.6

	1.5

	SOIL (%)
	50.8
	53.4
	98.5

	TOTAL AVAILABLE WATER CAPACITY (cm/cm)
	0.066
	0.075
	0.12

	SOIL ERODIBILITY FACTOR “K”
	0.17
	0.28
	0.24


TABLE 2
TOPSOIL VS. OVERBURDEN COMPARISON

(Continued)

	
	Sunlight-Townley Complex (StE)

15 to 45% Slopes

	PREVIOUSLY MINED OVERBURDEN (Brilliant)


	SELECTED OVERBURDEN

OB/MW-1 and OB/MW-2

	NEUTRALIZATION

POTENTIAL 
	0.0
	0.0
	+9.75

	MAXIMUM POTENTIAL ACIDITY
	0.59
	0.70
	+2.34

	SULFUR (%)
	0.0189
	0.0222
	+0.075

	ACID-BASE ACCOUNT
	-0.59
	-0.70
	+7.410

	SAND (%)
	51.88
	56.25
	N/A

	SILT (%)
	25.21
	24.38
	N/A

	CLAY (%)
	22.92
	19.38
	N/A

	AVAILABLE WATER CAPACITY (cm/cm)
	0.12
	0.11
	N/A

	COARSE FRAGMENTS (%)
	28.2

	56.0

	N/A

	SOIL (%)
	71.8
	44.0
	N/A

	TOTAL AVAILABLE WATER CAPACITY (cm/cm)
	0.086
	0.048
	N/A

	SOIL ERODIBILITY FACTOR “K”
	0.20
	0.24
	N/A


TABLE 3
	TOTAL AVAILABLE WATER CAPACITY

	Hector-Rock Outcrop Association (10) Steep

	 
	
	
	
	 

	Percent of Sample Retained

	Sample ID
	1''
	1/2''
	1/4''
	2mm

	TS-2
	0.0
	1.4
	16.0
	11.9

	TS-3
	0.0
	5.2
	23.9
	24.4

	TS-4
	0.0
	5.6
	29.0
	25.2

	Average
	0.0
	4.1
	23.0
	20.5

	 
	
	
	
	 

	Sieve Opening
	Percent Retained
	AWC Factor
	AWC cm/cm
	 

	
	
	
	
	 

	1''
	0.0
	0.0389
	0.0000
	 

	1/2''
	4.1
	0.0492
	0.0020
	 

	1/4''
	23.0
	0.0603
	0.0138
	 

	2 mm
	20.5
	0.1149
	0.0236
	 

	Total
	 
	 
	0.0394
	 


< 2mm average from Table 2:  50.8%

> 2mm average from Table 2:  49.2%

Average available water capacity of < 2mm from Auburn Data = 0.13 cm./cm.

50.8% X 0.1300 cm./cm. =   0.06604 cm./cm.

49.2% X 0.0236 cm./cm. =   0.01161 cm./cm.

Total =   0.07765 cm./cm.

Average Total Available Water Capacity for the Native Soils = 0.07765 cm./cm.

Available water capacity values were obtained from "A Method of Comparing Soil Materials for Plant Available Water" which was supplied by the Alabama Surface Mining Commission.

TABLE 3

	TOTAL AVAILABLE WATER CAPACITY

	Smithdale Fine Sandy Loam (32) 6 to 10% Slopes

	 
	
	
	
	 

	Percent of Sample Retained

	Sample ID
	1''
	1/2''
	1/4''
	2mm

	TS-1
	0.0
	6.1
	19.6
	18.6

	Average
	0.0
	6.1
	19.6
	18.6

	 
	
	
	
	 

	Sieve Opening
	Percent Retained
	AWC Factor
	AWC cm/cm
	 

	
	
	
	
	 

	1''
	0.0
	0.0389
	0.0000
	 

	1/2''
	6.1
	0.0492
	0.0030
	 

	1/4''
	19.6
	0.0603
	0.0118
	 

	2 mm
	18.6
	0.1149
	0.0214
	 

	Total
	 
	 
	0.0362
	 


< 2mm average from Table 2:  53.4%

> 2mm average from Table 2:  46.6%

Average available water capacity of < 2mm from Auburn Data = 0.14 cm./cm.

53.40% X 0.1400 cm./cm. =   0.0748 cm./cm.

46.60% X 0.0362 cm./cm. =   0.0169 cm./cm.

Total =   0.09167 cm./cm.

Average Total Available Water Capacity for the Native Soils = 0.09167 cm./cm.

Available water capacity values were obtained from "A Method of Comparing Soil Materials for Plant Available Water" which was supplied by the Alabama Surface Mining Commission.

TABLE 3
	TOTAL AVAILABLE WATER CAPACITY

	Smithdale Sandy Loam (SmE) 8 to 25% Slopes

	 
	
	
	
	 

	Percent of Sample Retained

	Sample ID
	1''
	1/2''
	1/4''
	2mm

	TS-6
	0.0
	0.0
	0.2
	1.3

	Average
	0.0
	0.0
	0.2
	1.3

	 
	
	
	
	 

	Sieve Opening
	Percent Retained
	AWC Factor
	AWC cm/cm
	 

	
	
	
	
	 

	1''
	0.0
	0.0389
	0.0000
	 

	1/2''
	0.0
	0.0492
	0.0000
	 

	1/4''
	0.2
	0.0603
	0.0001
	 

	2 mm
	1.3
	0.1149
	0.0015
	 

	Total
	 
	 
	0.0016
	 


< 2mm average from Table 2:  98.20%

> 2mm average from Table 2:  1.80%

Average available water capacity of < 2mm from Auburn Data = 0.1200 cm./cm.

98.20% X 0.1200 cm./cm. =   0.1178 cm./cm.
1.800% X 0.0016 cm./cm. =   0.0000 cm./cm.
Total =   0.1178 cm./cm.
Average Total Available Water Capacity for the Native Soils = 0.1178 cm./cm.
Available water capacity values were obtained from "A Method of Comparing Soil Materials for Plant Available Water" which was supplied by the Alabama Surface Mining Commission.

TABLE 3
	TOTAL AVAILABLE WATER CAPACITY

	Sunlight-Townley Complex (StE) 15 to 45% Slopes

	 
	
	
	
	 

	Percent of Sample Retained

	Sample ID
	1''
	1/2''
	1/4''
	2mm

	TS-5
	1.2
	3.0
	12.2
	11.1

	TS-7
	0.0
	5.1
	9.4
	2.8

	TS-8
	0.0
	6.8
	15.4
	15.7

	Average
	0.4
	5.0
	12.3
	9.9

	 
	
	
	
	 

	Sieve Opening
	Percent Retained
	AWC Factor
	AWC cm/cm
	 

	
	
	
	
	 

	1''
	0.4
	0.0389
	0.0002
	 

	1/2''
	5.0
	0.0492
	0.0024
	 

	1/4''
	12.3
	0.0603
	0.0074
	 

	2 mm
	9.9
	0.1149
	0.0113
	 

	Total
	 
	 
	0.0214
	 


< 2mm average from Table 2:  71.8%

> 2mm average from Table 2:  28.2%

Average available water capacity of < 2mm from Auburn Data = 0.1200 cm./cm.

71.8% X 0.1200 cm./cm. =   0.08616 cm./cm.

28.2% X 0.0214 cm./cm. =   0.00603 cm./cm.

Total =   0.09219 cm./cm.

Average Total Available Water Capacity for the Native Soils = 0.09219 cm./cm.

Available water capacity values were obtained from "A Method of Comparing Soil Materials for Plant Available Water" which was supplied by the Alabama Surface Mining Commission.

TABLE 3


[image: image1.wmf]SAMPLE I.D.

1"

1/2"

1/4"

2 mm

SP-1

0.0

9.7

19.7

18.7

SP-2

0.0

6.8

16.8

19.2

SP-3

0.0

7.7

28.4

26.8

SP-4

0.0

15.4

36.9

23.1

SP-12

0.0

6.3

29.6

23.7

AVERAGE

0.0

9.2

26.3

22.3

SIEVE

PERCENT

AWC

AWC

OPENING

RETAINED

FACTOR

in./in.

1"

0.0

0.0389

0.0000

1/2"

9.2

0.0492

0.0045

1/4"

26.3

0.0603

0.0158

2 mm

22.3

0.1149

0.0256

TOTAL

0.0460

PREVIOUSLY MINED OVERBURDEN

PERCENT OF SAMPLE RETAINED

TOTAL AVAILABLE WATER CAPACITY


< 2mm average from Table 2:  55.60%

> 2mm average from Table 2:  44.40%

Average available water capacity of < 2mm from Auburn Data = 0.1100 cm./cm.
55.60% X 0.1100 cm./cm. = 0.0612 cm./cm.
44.40% X 0.0407 cm./cm. = 0.0181 cm./cm.
Total =0.0793 cm./cm.
Average Total Available Water Capacity for the Previous Mined Soils = 0.0793 cm./cm.
Available water capacity values were obtained from "A Method of Comparing Soil Materials for Plant Available Water" which was supplied by the Alabama Surface Mining Commission.

CONCLUSION

The pH of the native topsoil was low and the pH of the selected overburden (drill holes) was over-all higher. The selected overburden (previously mined overburden) at the Gooden Creek No. 2 Mine was as fertile as the native topsoil, as shown in the extractable nutrient comparison on Table 2.

The average acid-base account of the selected overburden (drill holes OB/MW-1 and OB/MW-2) was +7.41, the native topsoil was –0.59, and the acid-base account of the spoil samples was +0.70.
The previously mined overburden contained about the same nitrate nitrogen as the average native topsoil.  The previously mined overburden samples contained about the same distribution of sand, silts and clays as the native topsoil samples. When the Total Available Water Capacity of the native topsoil was calculated as shown in Table 3, the resulting value was 0.1260 cm./cm.  The Total Available Water Capacity of the previously mined area was slightly lower at 0.1110 cm./cm. based on analysis performed by Auburn University Soils Testing Laboratory.
As shown in this study the selected overburden material at the Gooden Creek No. 2 Mine site is equal to or more suitable for sustaining revegetation and is the best to support revegetation and therefore satisfies the criteria set forth in 880-X-10C.08-(5).

OVERBURDEN RESTABILIZATION PLAN
All overburden shall be backfilled, compacted, and graded so that the post mining slope shall approximate the pre-mining slope (See Attachment IV-B-3) and in a timely manner (See Part IV-B-2). Overburden will be rough graded with Caterpillar type dozers. Once rough grading has been completed, a farm-type tractor will be used to disc the overburden to its final contour, decrease compaction, and increase the mechanical breakage of the surface layer.  If any rocks +24 inches in diameter remain on the surface, they will be collected and buried.  All slopes too steep to operate farm equipment on will use the following criteria to evaluate the textural quality of the graded overburden:

A)  Rocks of size larger than ten (10") inches shall not exceed 10% by               weight of the substitute material, and no rocks larger than twenty four (24) inches can be included in the substitute material.

B)  Rock between three (3") inches and ten (10") inches in size shall not exceed 15% by weight of the topsoil substitute material.

C)  The substitute material shall not contain more than 50% by weight of materials between 3 and .75 inches in size.

D) The substitute material shall contain at least 30% by weight of 
      
      material less than 2 millimeters in size.

Sampling frequency shall be 1 sample per 20 acres. Overburden sampling will follow the guidelines as described in the "SAMPLING TECHNIQUES" section of this report.

Based on the sieve analysis shown in Table 1 the overburden material meets the grading requirements of the Topsoil Variance.  The final texture samples will be sent to the Auburn University Soil Laboratory where the following tests will be conducted: % sand, silt, and clay; textural classification; pH, % sulfur; fertility ratings for phosphorus, potassium, and magnesium; and amendment recommendations for limestone, nitrogen, phosphorus, and potassium.  An acid base account will be calculated from the sulfur and neutralization potential readings.  Results of these analyses will be used to determine the amount of soil amendments, if any, to be applied to the plant medium.  All results of analyses will be submitted to the Regulatory Authority for review.  Any acid-forming materials encountered will be covered with four (4) feet of non-toxic, non-acid forming material.

AUBURN DATA
 (See Hyperlink)
2

_1338039298.xls
TOPSOIL

		TOTAL AVAILABLE WATER CAPACITY

		NATIVE SOILS

		PERCENT OF SAMPLE RETAINED

		SAMPLE I.D.		1"		1/2"		1/4"		2 mm

		2		0.0		1.1		14.7		20.4

		4		0.0		1.7		10.8		15.2

		5		2.7		2.0		10.0		8.3

		6		0.0		0.3		2.2		7.5

		7		0.0		0.5		12.8		18.2

		8		1.6		2.6		12.2		14.0

		9		0.0		0.0		4.6		9.4

		10		0.0		1.0		4.7		16.9

		11		0.0		1.3		17.9		20.7

		12		0.0		0.7		12.2		16.3

		AVERAGE		0.4		1.1		10.2		14.7

		SIEVE		PERCENT		AWC		AWC

		OPENING		RETAINED		FACTOR		in./in.

		1"		0.4		0.0389		0.0002

		1/2"		1.1		0.0492		0.0006

		1/4"		10.2		0.0603		0.0062

		2 mm		14.7		0.1149		0.0169

		TOTAL						0.0238





SPOIL

		TOTAL AVAILABLE WATER CAPACITY

		PREVIOUSLY MINED OVERBURDEN

		PERCENT OF SAMPLE RETAINED

		SAMPLE I.D.		1"		1/2"		1/4"		2 mm

		SP-1		0.0		9.7		19.7		18.7

		SP-2		0.0		6.8		16.8		19.2

		SP-3		0.0		7.7		28.4		26.8

		SP-4		0.0		15.4		36.9		23.1

		SP-12		0.0		6.3		29.6		23.7

		AVERAGE		0.0		9.2		26.3		22.3

		SIEVE		PERCENT		AWC		AWC

		OPENING		RETAINED		FACTOR		in./in.

		1"		0.0		0.0389		0.0000

		1/2"		9.2		0.0492		0.0045

		1/4"		26.3		0.0603		0.0158

		2 mm		22.3		0.1149		0.0256

		TOTAL						0.0460






