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INTRODUCTION

Section 880-X-10C-(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 Old Union #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 Old Union #2 Mine - Permit P-3962.  The total acreage for the permit area is approximately 1401.0 acres.  Birmingham Coal & Coke Company, Inc. is requesting a Topsoil Variance on all soil types within the permit area with the exception of the Nauvoo-Sipsey Complex (100C), 6 to 10% slopes,  Nauvoo-Sipsey Complex (100D), 10 to 15% slopes, Albertville-Sipsey Complex (140D), 6 to 15% slopes and the areas included for primary roads, sediment basins and areas that the land slope is less than 10%.  The topsoil waiver will address 46.0 acres in Increment 1, 46.0 acres in Increment 2, 136.0 acres in Increment 3, 104.0 acres in Increment 4, and 157.0 acres in Increment 5.

MINE SITE INFORMATION


The Old Union #2 Mine occupies approximately 1,393.0 acres of which approximately 1108.0 acres are mining acres and 285.0 acres are office, roads, ponds, and other incidentals.  The Old Union #2 Mine is located in Winston County near Nauvoo, in Section 33 Township 11 South, Range 9 West, Sections 3, 4, 7, 9, 10, 12, 13, 14, 15, 23 & 24 Township 12 South, Range 9 West in Winston and Walker Counties, Alabama as seen from the Lynn, Nauvoo and Poplar Springs U.S.G.S Quadrangle.  The attached Soils Map (1 of 2, 2 of 2) 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 seam to be mined at this site will be the Black Creek Coal Seam. See attached Topsoil Replacement Map (1 of 2, 2 of 2).
SOILS PRESENT BEFORE MINING

Soils present within the permit area are as follows:

Nauvoo-Sipsey Complex
(100C),

6 to 10% slopes
Nauvoo-Sipsey Complex
(100D),

10 to 15% slopes
Sipsey-Bankhead Complex
(110F),


15 to 45% slopes 

Albertville-Sipsey Complex
(140D),

6 to 15% slopes


Brilliant (Disturbed) Soils (550F),


6 to 45% slopes
Data obtained from the Delta Natural Resource Services and Walker County 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 the Delta Natural Resource Services and Walker County NRCS.

Representative Soil Profiles

Nauvoo Series

Representative Soil Profile

A - 0 to 7 inches: dark brown (10YR 4/3) sandy loam; weak fine granular structure; very friable; many medium and fine roots; strongly acid; clear wavy boundary.

Bt1 - 7 to 24 inches; yellowish red (5YR 4/6) sandy clay loam; weak medium subangular blocky structure; friable; few medium roots; few coarse fragments; strongly acid; gradual wavy boundary.

Bt2 - 24 to 34 inches; yellowish red (10YR 5/4) clay loam; weak medium granular blocky structure; friable; few medium roots; few coarse fragments; strongly acid; gradual wavy boundary.

Cr - 34" soft sandstone gravel mix.
Representative Soil Profiles

Sipsey Series

Representative Soil Profile

A - 0 to 5 inches: dark brown (10YR 3/3) sandy loam; weak fine granular structure; very friable; many medium and fine roots; strongly acid; clear wavy boundary.

E - 5 to 11 inches: dark brown (10YR 5/4) sandy loam; weak fine granular structure; very friable; many medium and fine roots; strongly acid; clear wavy boundary.

Bt1 - 11 to 24 inches; yellowish brown (10YR 5/4) sandy clay loam; weak medium subangular blocky structure; friable; few medium roots; few coarse fragments; strongly acid; gradual wavy boundary.

Bt2 - 24 to 33 inches; strong brown (7.5YR 5/8) sandy loam; weak medium granular blocky structure; friable; few medium roots; few coarse fragments; strongly acid; gradual wavy boundary.

Cr - 33" soft sandstone

Representative Soil Profiles

Bankhead Series

Representative Soil Profile

A - 0 to 5 inches: very dark grayish brown (10YR 3/3) sandy loam; weak fine granular structure; very friable; many medium and fine roots; strongly acid; clear wavy boundary.

BW1 -5 to 17 inches: brownish yellow (10YR 6/6) sandy loam; weak fine granular structure; very friable; many medium and fine roots; strongly acid; clear wavy boundary.

BW2 - 17 to 25 inches; yellowish brown (10YR 5/4) sandy clay loam; weak fine subangular blocky structure; friable; few medium roots; few coarse fragments; strongly acid; gradual wavy boundary.

R- 25" soft sandstone.
Representative Soil Profiles

Albertville Series

Representative Soil Profile

A - 0 to 7 inches: dark brown (10YR 3/3) sandy loam; weak fine granular structure; very friable; many medium and fine roots; strongly acid; clear wavy boundary.

Bt1 - 7 to 14 inches: brownish yellow (10YR 6/6) silty clay loam; weak fine granular structure; very friable; many medium and fine roots; strongly acid; clear wavy boundary.

Bt2- 14 to 3 1 inches; strong brown (7.5YR 6/6) silty clay; moderate medium subangular blocky structure; firm; few medium roots; few coarse fragments; strongly acid; gradual wavy boundary.

Bt3 - 31 to 40 inches; strong brown (7.5YR 5/8) silty clay; common medium prominent yellow (10YR 7/6) mottles; moderate medium granular blocky structure; friable; few medium roots; few coarse fragments; strongly acid; gradual wavy boundary.

Representative Soil Profiles

Kirkville Series

Representative Soil Profile

A - 0 to 5 inches: dark grayish brown (10YR 4/2) loam; weak fine granular structure; very friable; many medium and fine roots; strongly acid; clear wavy boundary.

BW1 - 5 to 14 inches: dark brown (10YR 4/3) loam; common medium distinct yellowish brown (10YR 5/4) mottles; weak fine granular structure; very friable; many medium and fine roots; strongly acid; clear wavy boundary.

Bg1 - 14 to 44 inches: grayish brown (10YR 5/2) sandy loam; common medium distinct yellowish brown (10YR 5/4) mottles; weak fine granular structure; very friable; many medium and fine roots; strongly acid; clear wavy boundary.

Representative Soil Profiles

Brilliant Series

Representative Soil Profile

Ap - 0 to 7 inches: very dark grayish brown (10YR 3/1) extremely channery sandy loam; massive; very friable; 70 percent coarse fragments; strongly acid; clear wavy boundary.

C- 7 to 48 inches: dark gray (5Y 5/1) extremely channery y loam; massive; very friable; 70 percent coarse fragments; strongly acid; clear wavy boundary.

Map Unit Description

Winston County, Alabama

Minor map unit components are excluded from this report

Map unit: 100C - Nauvoo and Sipsey soils, 6 to 10 percent slopes

Component: Nauvoo (50%)

The Nauvoo component makes up 50percent of the map unit. Slopes are 6 to 12percent. This component is on hillslopes. The parent material consists of loamy residuum weathered from sandstone and shale. Depth to a root restrictive layer, bedrock, paralithic, is 40 to 60 inches. The natural drainage class is well drained. Water movement in the most restrictive layer is moderately high. Available water to a depth of 60 inches is moderate. Shrink-swell potential is low. This soil is not flooded. It is not ponded. There is no zone of water saturation within a depth of 72 inches. Organic matter content in the surface horizon is about 1 percent. Nonirrigated land capability classification is 4e. This soil does not meet hydric criteria.

Component: Sipsey (40%)
The Sipsey component makes up 40 percent of the map unit. Slopes are 6 to 12 percent. This component is on hillslopes. The parent material consists of loamy residuum weathered from sandstone. Depth to a root restrictive layer, bedrock, paralithic, is 20 to 40 inches. The natural drainage class is well drained. Water movement in the most restrictive layer is high. Available water to a depth of 60 inches is very low. Shrink-swell potential is low. This soil is notjlooded. It is not ponded. There is no zone of water saturation within a depth of 72 inches. Organic matter content in the surface horizon is about 1 percent. Nonirrigated land capability classification 3e. This soil does not meet hydric criteria.

Map Unit Description

Winston County, Alabama

Minor map unit components are excluded from this report

Map unit: 100D - Nauvoo and Sipsey soils, 10 to 15 percent slopes

Component: Nauvoo (35%)

The Nauvoo component makes up 35 percent of the map unit. Slopes are 6 to 12 percent. This component is on hillslopes. The parent material consists of loamy residuum weathered from sandstone and shale. Depth to a root restrictive layer, bedrock, paralithic, is 40 to 60 inches. The natural drainage class is well drained. Water movement in the most restrictive layer is moderately high. Available water to a depth of 60 inches is moderate. Shrink-swell potential is low. This soil is not flooded. It is not ponded. There is no zone of water saturation within a depth of 72 inches. Organic matter content in the surface horizon is about 1 percent. Nonirrigated land capability classification is 4e. This soil does not meet hydric criteria.
Component: Sipsey (50%)

The Sipsey component makes up 40percent of the map unit. Slopes are 6 to 12percent. This component is on hillslopes. The parent material consists of loamy residuum weathered from sandstone. Depth to a root restrictive layer, bedrock, paralithic, is 20 to 40 inches. The natural drainage class is well drained. Water movement in the most restrictive layer is high. Available water to a depth of 60 inches is very low. Shrink-swell potential is low. This soil is notjlooded. It is not ponded. There is no zone of water saturation within a depth of 72 inches. Organic matter content in the surface horizon is about 1 percent. Nonirrigated land capability classification is 3e. This soil does not meet hydric criteria.
Map Unit Description

Winston County, Alabama

Minor map unit components are excluded from this report

Map unit: 140D - Albertville and Sipsey soils, 6 to 15 percent slopes
Component: Albertville (50%)

The Albertville component makes up 50percent of the map unit. Slopes are 6 to 15 percent. This component is on ridges s and hillslopes. The parent material consists of loamy residuum weathered from sandstone and shale. Depth to a root restrictive layer, bedrock, paralithic, is 40 to60 inches. The natural drainage class is well drained. Water movement in the most restrictive layer is moderately high. Available water to a depth of 60 inches is moderate. Shrink-swell potential is low. This soil is not flooded. It is not ponded. There is no zone of water saturation within a depth of 72 inches. Organic matter content in the surface horizon is about 1 percent. Nonirrigated land capability classification is 4e. This soil does not meet hydric criteria.

Component: Sipsey (40%)

The Sipsey component makes up 40 percent of the map unit. Slopes are 6 to 12 percent. This component is on hillslopes. The parent material consists of loamy residuum weathered from sandstone. Depth to a root restrictive layer, bedrock, paralithic, is 20 to 40 inches. The natural drainage class is well drained. Water movement in the most restrictive layer is high. Available water to a depth of 60 inches is very low. Shrink-swell potential is low. This soil is not flooded. It is not ponded. There is no zone of water saturation within a depth of 72 inches. Organic matter content in the surface horizon is about 1 percent. Nonirrigated land capability classification is 3e. This soil does not meet hydric criteria.
Map Unit Description

Winston County, Alabama

Minor map unit components are excluded from this report

Map unit: 110F - Sipsey-Bankhead complex, 15 to 45 percent slopes

Component: Sipsey (55%)

The Sipsey component makes up 55 percent of the map unit. Slopes are 15 to 30 percent. This component is on hillslopes. The parent material consists of loamy residuum weathered from sandstone. Depth to a root restrictive layer, bedrock, paralithic, is 20 to 40 inches. The natural drainage class is well drained. Water movement in the most restrictive layer is high. Available water to a depth of 60 inches is very low. Shrink-swell potential is low. This soil is not flooded. It is not ponded. There is no zone of water saturation within a depth of 72 inches. Organic matter content in the surface horizon is about 1 percent. Nonirrigated land capability classification is 7e. This soil does not meet hydric criteria.
Component: Bankhead (30%)

The Bankhead component makes up 30percent of the map unit. Slopes are 15 to 45 percent. This component is on hillslopes. The parent material consists of residuum weathered from sandstone. Depth to a root restrictive layer, bedrock, paralithic, is 20 to 40 inches. The natural drainage class is well drained. Water movement in the most restrictive layer is high. Available water to a depth of 60 inches is low. Shrink-swell potential is low. This soil is not flooded. It is not ponded. There is no zone of water saturation within a depth of 72 inches. Organic matter content in the surface horizon is about 1 percent. Nonirrigated land capability classification is 7e. This soil does not meet hydric criteria.
Map Unit Description

Winston County, Alabama

Minor map unit components are excluded from this report

Map unit: 550F- Brilliant extremely channery loam, 6 to 45 percent slopes

Component: Brilliant (85%)

The Brilliant component makes up 85 percent of the map unit. Slopes are 6 to 40 percent. This component is on hillslopes. The parent material consists of alkaline coal extraction mine spoil. Depth to a root restrictive layer is greater than 60 inches. The natural drainage class is somewhat excessively drained. Water movement in the most restrictive layer is high. Available water to a depth of 60 inches is low. Shrink-swell potential is low. This soil is not flooded. It is not ponded. There is no zone of water saturation within a depth of 72 inches. Organic matter content in the surface horizon is about 0 percent. Nonirrigated land capability classification is 7s. This soil does not meet hydric criteria.
Map Unit Description

Winston County, Alabama

Minor map unit components are excluded from this report

Map unit: 210- Kirkville, frequently flooded, 0 to 2 percent slopes

Slopes are 0 to 2 percent. This component is on floodplains. The parent material consists of loamy alluvium derived9om sedimentary rock. Depth to a root restrictive layer is greater than 60 inches. The natural drainage class is moderately well drained. Water movement in the most restrictive layer is moderately high. Available water to a depth of 60 inches is high. Shrink-swell potential is moderate. This soil is frequently flooded. It is not ponded. A seasonal zone of water saturation is at 27 inches during January, February, and March. Organic matter content in the surface horizon is about 1 percent. Nonirrigated land capability classification is 5w. This soil does not meet hydric criteria.
GEOLOGIC DESCRIPTION

The geologic information provided in Part II-E of the Old Union #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 one thousand four hundred (1400) 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 according to the “Hydrologic Assessment, Eastern Coal Province Area 22, Alabama” as the following: Alternating beds of gray sandstone, conglomerate, siltstone, and shale with beds of coal and underclay. No major geologic features were encountered during drilling within the permit area. The coal seam to be mined at this site will be the Black Creek Coal Seam.
	SEAM
	THICKNESS
	OVERBURDEN
	STRIKE/DIP

	BLACK CREEK

(EAST) 
	1.17'
	86’
	N 10 O  W/

 80O SW

	BLACK CREEK

(WEST) 
	1.15'
	59’
	S 17 O  E/

73O SW


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.

Eleven (11) drill holes were used to describe the lithology within the permit and surrounding area. Drill holes OB/MW-1, OB/MW-2, OB-3, OB/MW-4, OB-5, OB-6, OB-7, OB/MW-8, OB-9, OB/MW-10 and DH-2 were drilled in 2009 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/MW-2, OB-3, OB/MW-4, OB-5, OB-6, OB-7, OB/MW-8, OB-9, OB/MW-10 and DH-2  and drill logs. For the locations of drill holes and monitoring wells see the attached map entitled “Hydro-Geo Map (1 of 2 and 2 of 2)”. 

Acid Base Accounts were performed by DSM Design Group’s lab for OB/MW-1, OB/MW-2, OB-3, OB/MW-4, OB-5, OB-6, OB-7, OB/MW-8, OB-9, OB/MW-10 and DH-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
	0.0246
	10.6875
	9.9199
	830

	OB/MW-2
	0.0354
	8.5423
	7.4354
	1045

	OB-3
	0.0056
	6.6190
	6.4448
	1297

	OB/MW-4
	0.0164
	4.0845
	3.5721
	1030

	OB-5
	0.0013
	4.0325
	3.9909
	255

	OB-6
	0.0022
	5.1835
	5.1133
	383

	OB-7
	0.0064
	2.2949
	2.0958
	250

	OB/MW-8
	0.0025
	3.6972
	3.6184
	78

	OB-9
	0.0000
	9.1471
	9.1471
	1355

	OB/MW-10
	0.0000
	4.3015
	4.3015
	499

	DH-2
	0.0117
	11.7778
	11.4135
	894

	Average
	0.0096
	6.3971
	6.0957
	720


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. See the attached Hydro-Geo Map (1 of 2 and 2 of 2) 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: Old Union #2 Mine, P-3962
Sample I.D.: TS-1
Sampled: 10/8/2009
Analyzed: 10/15/2009
Analyzed By: GA
Sample Weight: 1133.2.2 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
	25.7
	2.3
	2.3
	97.7

	¾”
	19.00
	35.9
	3.2
	5.4
	94.6

	½”
	12.50
	40.3
	3.6
	9.0
	91.0

	4
	4.75
	135.6
	12.0
	21.0
	79.0

	10
	2.00
	71
	6.3
	27.2
	72.8

	Pan
	---
	823.9
	72.8
	100.0
	0.0


% of sample that is                           

% of sample that is 

coarse fragments:  27.2               

soil:  72.8
Average size left in 1" Sieve:  1"
TABLE 1   -   SIEVE ANALYSIS

Company Name: Birmingham Coal & Coke Company, Inc.
Mine Name: Old Union #2 Mine, P-3962
Sample I.D.: TS-2
Sampled: 9/16/2009
Analyzed: 9/23/2009
Analyzed By: GA
Sample Weight: 1068.7 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
	81.3
	7.2
	7.2
	92.8

	4
	4.75
	75.6
	6.7
	13.9
	86.1

	10
	2.00
	41.3
	3.7
	17.6
	82.4

	Pan
	---
	928.7
	82.4
	100.0
	0.0


% of sample that is                           

% of sample that is 

coarse fragments:  17.6               

soil:  82.4
Average size left in 1" Sieve:  0"
TABLE 1   -   SIEVE ANALYSIS

Company Name: Birmingham Coal & Coke Company, Inc.
Mine Name: Old Union #2 Mine, P-3962
Sample I.D.: TS-3
Sampled: 10/8/2009
Analyzed: 10/15/2009
Analyzed By: GA
Sample Weight: 1160.3 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
	19.7
	1.7
	1.7
	98.3

	¾”
	19.00
	37.9
	3.3
	5.0
	95.0

	½”
	12.50
	109.6
	9.5
	14.4
	85.6

	4
	4.75
	273.5
	23.6
	38.0
	62.0

	10
	2.00
	235.1
	20.3
	58.3
	41.7

	Pan
	---
	483.5
	41.7
	100.0
	0.0


% of sample that is                           

% of sample that is 

coarse fragments:  58.3               

soil:  41.7
Average size left in 1" Sieve:  1"
TABLE 1   -   SIEVE ANALYSIS

Company Name: Birmingham Coal & Coke Company, Inc.
Mine Name: Old Union #2 Mine, P-3962
Sample I.D.: TS-4
Sampled: 10/8/2009
Analyzed: 10/15/2009
Analyzed By: GA
Sample Weight: 1009.8 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
	7.9
	0.8
	0.8
	99.2

	4
	4.75
	30.7
	3.0
	3.8
	96.2

	10
	2.00
	18.0
	1.8
	5.6
	94.4

	Pan
	---
	953.1
	94.4
	100.0
	0.0


% of sample that is                           

% of sample that is 

coarse fragments:  5.6               

soil:  94.4
Average size left in 1" Sieve:  None

TABLE 1   -   SIEVE ANALYSIS

Company Name: Birmingham Coal & Coke Company, Inc.
Mine Name: Old Union #2 Mine, P-3962
Sample I.D.: TS-5
Sampled: 10/8/2009
Analyzed: 9/15/2009
Analyzed By: GA
Sample Weight: 1202.9 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
	7.0
	0.6
	0.6
	99.4

	½”
	12.50
	43.8
	3.6
	4.2
	95.8

	4
	4.75
	104.3
	8.7
	12.9
	87.1

	10
	2.00
	46.0
	3.8
	16.7
	83.3

	Pan
	---
	1000.7
	83.3
	100.0
	0.0


% of sample that is                           

% of sample that is 

coarse fragments:  16.7               

soil:  83.3
Average size left in 1" Sieve:  None
TABLE 1   -   SIEVE ANALYSIS

Company Name: Birmingham Coal & Coke Company, Inc.
Mine Name: Old Union #2 Mine, P-3962
Sample I.D.: TS-6
Sampled: 10/8/2009
Analyzed: 10/15/2009
Analyzed By: GA
Sample Weight: 1136.1 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
	35.8
	3.2
	3.2
	96.8

	4
	4.75
	131.9
	11.6
	14.8
	85.2

	10
	2.00
	192.5
	17.0
	31.7
	68.3

	Pan
	---
	775.1
	68.3
	100.0
	0.0


% of sample that is                           

% of sample that is 

coarse fragments:  31.7               

soil:  68.3
Average size left in 1" Sieve:  None
TABLE 1   -   SIEVE ANALYSIS

Company Name: Birmingham Coal & Coke Company, Inc.
Mine Name: Old Union #2 Mine, P-3962
Sample I.D.: TS-7
Sampled: 10/8/2009
Analyzed: 10/15/2009
Analyzed By: GA
Sample Weight: 1043.7 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
	14.7
	1.4
	1.4
	98.6

	4
	4.75
	28.3
	2.7
	4.1
	95.9

	10
	2.00
	29.6
	2.8
	7.0
	93.0

	Pan
	---
	966.3
	93.0
	100.0
	0.0


% of sample that is                           

% of sample that is 

coarse fragments:  7.0               

soil:  93.0
Average size left in 1" Sieve:  None
TABLE 1   -   SIEVE ANALYSIS

Company Name: Birmingham Coal & Coke Company, Inc.
Mine Name: Old Union #2 Mine, P-3962
Sample I.D.: TS-8
Sampled: 10/8/2009
Analyzed: 10/15/2009
Analyzed By: GA
Sample Weight: 1165.2 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
	25.2
	2.4
	2.4
	97.6

	½”
	12.50
	63.3
	6.0
	8.4
	91.6

	4
	4.75
	70.0
	6.7
	15.1
	84.9

	10
	2.00
	15.9
	1.5
	16.6
	83.4

	Pan
	---
	876.1
	83.4
	100.0
	0.0


% of sample that is                           

% of sample that is 

coarse fragments:  16.6               

soil:  83.4
Average size left in 1" Sieve:  None

TABLE 1   -   SIEVE ANALYSIS

Company Name: Birmingham Coal & Coke Company, Inc.
Mine Name: Old Union #2 Mine, P-3962
Sample I.D.: TS-9
Sampled: 10/8/2009
Analyzed: 10/23/2009
Analyzed By: GA
Sample Weight: 1113.1 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
	12.5
	1.1
	1.1
	98.9

	4
	4.75
	57.5
	5.2
	6.3
	93.7

	10
	2.00
	40.6
	3.6
	9.9
	90.1

	Pan
	---
	1002.4
	90.1
	100.0
	0.0


% of sample that is                           

% of sample that is 

coarse fragments:  9.9               

soil:  90.1
Average size left in 1" Sieve:  None
TABLE 1   -   SIEVE ANALYSIS

Company Name: Birmingham Coal & Coke Company, Inc.
Mine Name: Old Union #2 Mine, P-3962
Sample I.D.: TS-10
Sampled: 9/16/2009
Analyzed: 9/23/2009
Analyzed By: GA
Sample Weight: 1066.2 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
	0.0

	¾”
	19.00
	0.0
	0.0
	0.0
	0.0

	½”
	12.50
	73.1
	7.0
	7.0
	93.0

	4
	4.75
	338.2
	32.2
	39.1
	60.9

	10
	2.00
	267.3
	25.4
	64.6
	35.4

	Pan
	---
	372.6
	35.4
	100.0
	0.0


% of sample that is                           

% of sample that is 

coarse fragments:  64.6               

soil:  35.4
Average size left in 1" Sieve:  None

TABLE 1   -   SIEVE ANALYSIS

Company Name: Birmingham Coal & Coke Company, Inc.
Mine Name: Old Union #2 Mine, P-3962
Sample I.D.: TS-11
Sampled: 10/86/2009
Analyzed: 10/15/2009
Analyzed By: GA

Sample Weight: 1070.4 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
	49.6
	4.6
	4.6
	95.4

	4
	4.75
	95.4
	8.9
	13.6
	86.4

	10
	2.00
	70.0
	6.5
	20.1
	79.9

	Pan
	---
	853.8
	79.9
	100.0
	0.0


% of sample that is                           

% of sample that is 

coarse fragments:  20.1               

soil:  79.9
Average size left in 1" Sieve:  None

TABLE 1   -   SIEVE ANALYSIS

Company Name: Birmingham Coal & Coke Company, Inc.
Mine Name: Old Union #2 Mine, P-3962
Sample I.D.: TS-13
Sampled: 9/16/2009
Analyzed: 9/23/2009
Analyzed By: GA

Sample Weight: 1066.2 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
	24.7
	2.3
	2.3
	97.7

	4
	4.75
	131.3
	12.1
	14.4
	85.6

	10
	2.00
	150.0
	13.8
	28.2
	71.8

	Pan
	---
	778.2
	71.8
	100.0
	0.0


% of sample that is                           

% of sample that is 

coarse fragments:  28.2               

soil:  71.8
Average size left in 1" Sieve:  None

TABLE 1   -   SIEVE ANALYSIS

Company Name: Birmingham Coal & Coke Company, Inc.
Mine Name: Old Union #2 Mine, P-3962
Sample I.D.: TS-14
Sampled: 10/8/2009
Analyzed: 10/15/2009
Analyzed By: GA

Sample Weight: 1093.5 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
	34.5
	3.2
	3.2
	96.8

	4
	4.75
	151.9
	13.9
	17.1
	82.9

	10
	2.00
	192.3
	17.6
	34.7
	65.3

	Pan
	---
	713.8
	65.3
	100.0
	0.0


% of sample that is                           

% of sample that is 

coarse fragments:  34.7               

soil:  65.3
Average size left in 1" Sieve:  None

TABLE 1   -   SIEVE ANALYSIS

Company Name: Birmingham Coal & Coke Company, Inc.
Mine Name: Old Union #2 Mine, P-3962
Sample I.D.: TS-15
Sampled: 10/8/2009
Analyzed: 10/15/2009
Analyzed By: GA

Sample Weight: 1120.2 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
	59.9
	5.4
	5.4
	94.6

	4
	4.75
	107.2
	9.6
	14.9
	85.1

	10
	2.00
	54.8
	4.9
	19.8
	80.2

	Pan
	---
	897.5
	80.2
	100.0
	0.0


% of sample that is                           

% of sample that is 

coarse fragments:  19.8               

soil:  80.2
Average size left in 1" Sieve:  None

TABLE 1   -   SIEVE ANALYSIS

Company Name: Birmingham Coal & Coke Company, Inc.
Mine Name: Old Union #2 Mine, P-3962
Sample I.D.: TS-16
Sampled: 10/8/2009
Analyzed: 10/23/2009
Analyzed By: GA

Sample Weight: 1172.5 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
	38.7
	3.3
	3.3
	96.7

	½”
	12.50
	53.7
	4.6
	7.9
	92.1

	4
	4.75
	152.5
	13.1
	21.0
	79.0

	10
	2.00
	29.1
	2.5
	23.5
	76.5

	Pan
	---
	893.1
	76.5
	100.0
	0.0


% of sample that is                           

% of sample that is 

coarse fragments:  23.5               

soil:  76.5
Average size left in 1" Sieve:  None

TABLE 1   -   SIEVE ANALYSIS

Company Name: Birmingham Coal & Coke Company, Inc.
Mine Name: Old Union #2 Mine, P-3962
Sample I.D.: TS-17
Sampled: 10/8/2009
Analyzed: 10/23/2009
Analyzed By: GA

Sample Weight: 1181.6 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
	42.5
	3.6
	3.6
	96.4

	¾”
	19.00
	16.4
	1.4
	5.0
	95.0

	½”
	12.50
	121.3
	10.3
	15.3
	84.7

	4
	4.75
	250.3
	21.2
	36.5
	63.5

	10
	2.00
	243.6
	20.7
	57.2
	42.8

	Pan
	---
	503.9
	42.8
	100.0
	0.0


% of sample that is                           

% of sample that is 

coarse fragments:  57.2               

soil:  42.8
Average size left in 1" Sieve:  1"

TABLE 1   -   SIEVE ANALYSIS

Company Name: Birmingham Coal & Coke Company, Inc.
Mine Name: Old Union #2 Mine, P-3962
Sample I.D.: TS-18
Sampled: 9/16/2009
Analyzed: 9/23/2009
Analyzed By: GA

Sample Weight: 1066.2 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
	9.7
	0.9
	0.9
	99.1

	4
	4.75
	40.0
	3.7
	4.6
	95.4

	10
	2.00
	572.6
	52.7
	57.3
	42.7

	Pan
	---
	464.0
	42.7
	100.0
	0.0


% of sample that is                           

% of sample that is 

coarse fragments:  57.3               

soil:  42.7
Average size left in 1" Sieve:  None

TABLE 1   -   SIEVE ANALYSIS

Company Name: Birmingham Coal & Coke Company, Inc.
Mine Name: Old Union #2 Mine, P-3962
Sample I.D.: TS-19
Sampled: 10/8/2009
Analyzed: 10/15/2009
Analyzed By: GA

Sample Weight: 1158.2 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
	16.9
	1.5
	1.5
	98.5

	½”
	12.50
	10.2
	0.9
	2.3
	97.7

	4
	4.75
	25.7
	2.2
	4.6
	95.4

	10
	2.00
	519.2
	44.8
	49.4
	50.6

	Pan
	---
	586.2
	50.6
	100.0
	0.0


% of sample that is                           

% of sample that is 

coarse fragments:  49.4               

soil:  50.6
Average size left in 1" Sieve:  None

TABLE 1   -   SIEVE ANALYSIS

Company Name: Birmingham Coal & Coke Company, Inc.
Mine Name: Old Union #2 Mine, P-3962
Sample I.D.: TS-20
Sampled: 10/8/2009
Analyzed: 10/23/2009
Analyzed By: GA

Sample Weight: 1128.0 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
	18.4
	1.7
	1.7
	98.3

	4
	4.75
	31.4
	2.8
	4.5
	95.5

	10
	2.00
	26.8
	2.4
	6.9
	93.1

	Pan
	---
	1036.8
	93.1
	100.0
	0.0


% of sample that is                           

% of sample that is 

coarse fragments:  6.9               

soil:  93.1
Average size left in 1" Sieve:  None

TABLE 1   -   SIEVE ANALYSIS

Company Name: Birmingham Coal & Coke Company, Inc.
Mine Name: Old Union #2 Mine, P-3962
Sample I.D.: TS-21
Sampled: 10/8/2009
Analyzed: 10/15/2009
Analyzed By: GA

Sample Weight: 1176.0 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
	30.6
	2.6
	2.6
	97.4

	¾”
	19.00
	18.9
	1.6
	4.2
	95.8

	½”
	12.50
	41.2
	3.5
	7.7
	92.3

	4
	4.75
	65.8
	5.6
	13.3
	86.7

	10
	2.00
	22.1
	1.9
	15.2
	84.8

	Pan
	---
	995.9
	84.8
	100.0
	0.0


% of sample that is                           

% of sample that is 

coarse fragments:  15.2               

soil:  84.8
Average size left in 1" Sieve:  1"

TABLE 1   -   SIEVE ANALYSIS

Company Name: Birmingham Coal & Coke Company, Inc.
Mine Name: Old Union #2 Mine, P-3962
Sample I.D.: SP-1
Sampled: 10/8/2009
Analyzed: 10/15/2009
Analyzed By: GA
Sample Weight: 1170.2 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
	47.9
	4.1
	4.1
	95.9

	½”
	12.50
	113.4
	9.7
	13.8
	86.2

	4
	4.75
	230.0
	19.7
	33.4
	66.6

	10
	2.00
	218.2
	18.7
	52.1
	47.9

	Pan
	---
	560.4
	47.9
	100.0
	0.0


% of sample that is                           

% of sample that is 

coarse fragments:  52.1               

soil:  47.9
Average size left in 1" Sieve:  0"

TABLE 1   -   SIEVE ANALYSIS

Company Name: Birmingham Coal & Coke Company, Inc.
Mine Name: Old Union #2 Mine, P-3962
Sample I.D.: SP-2
Sampled: 9/16/2009
Analyzed: 9/23/2009
Analyzed By: GA

Sample Weight: 1128.7 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
	19.7
	1.8
	1.8
	98.2

	½”
	12.50
	73.7
	6.8
	8.6
	91.4

	4
	4.75
	183.5
	16.8
	25.4
	74.6

	10
	2.00
	209.0
	19.2
	44.6
	55.4

	Pan
	---
	603.8
	55.4
	100.0
	0.0


% of sample that is                           

% of sample that is 

coarse fragments:  44.6               

soil:  55.4
Average size left in 1" Sieve:  0”

TABLE 1   -   SIEVE ANALYSIS

Company Name: Birmingham Coal & Coke Company, Inc.
Mine Name: Old Union #2 Mine, P-3962
Sample I.D.: SP-3
Sampled: 10/8/2009
Analyzed: 10/13/2009
Analyzed By: GA

Sample Weight: 1132.8 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
	16.2
	1.4
	1.4
	98.6

	½”
	12.50
	87.2
	7.7
	9.2
	90.8

	4
	4.75
	320.5
	28.4
	37.6
	62.4

	10
	2.00
	302
	26.8
	64.4
	35.6

	Pan
	---
	401.8
	35.6
	100.0
	0.0


% of sample that is                           

% of sample that is 

coarse fragments:  64.4               

soil:  35.6
Average size left in 1" Sieve:  0”

TABLE 1   -   SIEVE ANALYSIS

Company Name: Birmingham Coal & Coke Company, Inc.
Mine Name: Old Union #2 Mine, P-3962
Sample I.D.: SP-4
Sampled: 10/8/2009
Analyzed: 10/13/2009
Analyzed By: GA

Sample Weight: 1120.8 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
	0.3
	0.0
	0.0
	100.0

	½”
	12.50
	172.3
	15.4
	15.4
	84.6

	4
	4.75
	412.3
	36.9
	52.3
	47.7

	10
	2.00
	257.9
	23.1
	75.4
	24.6

	Pan
	---
	274.6
	24.6
	100.0
	0.0


% of sample that is                           

% of sample that is 

coarse fragments:  75.4               

soil:  24.6
Average size left in 1" Sieve:  0”

TABLE 1   -   SIEVE ANALYSIS

Company Name: Birmingham Coal & Coke Company, Inc.
Mine Name: Old Union #2 Mine, P-3962
Sample I.D.: SP-12
Sampled: 10/86/2009
Analyzed: 11/2/2009
Analyzed By: GA
Sample Weight: 1138.3 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
	29.4
	2.6
	2.6
	97.4

	½”
	12.50
	71.9
	6.3
	8.9
	91.1

	4
	4.75
	336.9
	29.6
	38.5
	61.5

	10
	2.00
	269.9
	23.7
	62.2
	37.8

	Pan
	---
	430.1
	37.8
	100.0
	0.0


% of sample that is                           

% of sample that is 

coarse fragments:  62.2               

soil:  37.8
Average size left in 1" Sieve:  0”

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 Old Union #2 Mine site is more suitable than the natural topsoils present as a plant growth medium.  The pH of the topsoils ranged between 4.2 and 6.5, the pH of the previously mined overburden samples ranged between 5.2 and 7.7, the pH of the selected overburden samples (drill holes MW-1, MW-2, DH-2, OB-3, MW-4, OB-5, OB-6, OB-7, OB-8, OB-9 and MW-10) ranged between 4.04 and 8.34.  The post mine land use proposes to be Undeveloped/No Current Use.  Auburn University has recommended an average of 3.65 tons/acre of limestone on the naturally occurring topsoil and 1.4 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 58.5 Pounds per Acre of P2O5 on the naturally occurring topsoils and an average of 66 Pounds per Acre of P2O5 on the previously mined selected overburden material. Auburn University has recommended an average of 71.3 Pounds per Acre of K2O on the naturally occurring topsoils and 24.0 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 extremely more positive at a +3.27.  The previously mined overburden and selected overburden material (drill holes) were both higher in neutralization potential than the natural soils at a 5.062 and 7.307 respectfully. 

The pH of the previously mined overburden and selected overburden material (drill holes) are both 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 less soil and more coarse fragments than 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 higher than that shown by the natural topsoil. 

The native soils consisted of more sand than silt or clays together. The overburden samples (previously mined area) showed a more unified distribution of the sand, silt and clay. The available water capacity for the native soils particles is (0.1062 cm./cm. average) while the available water capacity for the previously mined selected overburden is (0.1280 cm./cm. average).  The "Total" available water capacity as shown in Table 3 is basically equal. 

The overburden at the Old Union #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

	
	Nauvoo-Sipsey complex (100D) 10-15%

	Sipsey-Bankhead complex (110F) 15-45%

	Albertville-Sipsey complex (140D) 6-15%


	pH  (low)
	4.2
	3.9
	4.2

	pH  (high)
	4.8
	6.5
	4.2


	
	PREVIOUSLY MINED OVERBURDEN (Brilliant)


	SELECTED OVERBURDEN

MW-1, MW-2, DH-2, OB-3, MW-4, OB-5, OB-6, OB-7, OB-8, OB-9 and MW-10

	pH  (low)
	5.2
	4.04

	pH  (high)
	7.7
	8.34


EXTRACTABLE NUTRIENTS FOR P, K, & Mg, (lbs./acre) 
	
	Nauvoo-Sipsey complex (100D) 10-15%
(average)
	Sipsey-Bankhead complex (110F) 15-45%
(average)
	Albertville-Sipsey complex (140D) 6-15% (average)


	PHOSPHOROUS 
	35.67
	33.4
	46.5

	POTASSIUM
	83.0
	43.73
	38.5

	MAGNESIUM
	154.0
	60.33
	37.0

	CALCIUM
	94.0
	180.07
	27.5


	
	PREVIOUSLY MINED OVERBURDEN

(Brilliant)

(average)
	SELECTED OVERBURDEN

MW-1, MW-2, DH-2, OB-3, MW-4, OB-5, OB-6, OB-7, OB-8, OB-9 and MW-10

	PHOSPHOROUS 
	25.0
	N/A

	POTASSIUM
	199.4
	N/A

	MAGNESIUM
	1075.2
	N/A

	CALCIUM
	1390.2
	N/A


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

	
	Nauvoo-Sipsey complex (100D) 10-15%
(average)
	Sipsey-Bankhead complex (110F) 15-45%

(average)
	Albertville-Sipsey complex (140D) 6-15% (average)

	LIMESTONE (ton/acre) 
	4.17
	3.27
	3.5

	NITROGEN (lbs./acre)
	60.0
	60.0
	60.0

	P-205 (lbs./acre)
	66.67
	64.0
	45.0

	K-20 (lbs./acre)
	56.67
	77.33
	80.0

	NO3 – N (ppm)
	2.73
	3.6
	2.45


	
	PREVIOUSLY MINED OVERBURDEN

(Brilliant)

(average)
	SELECTED OVERBURDEN

MW-1, MW-2, DH-2, OB-3, MW-4, OB-5, OB-6, OB-7, OB-8, OB-9 and MW-10
(average)

	LIMESTONE (ton/acre) 
	1.4
	N/A

	NITROGEN (lbs./acre)
	60.0
	N/A

	P-205 (lbs./acre)
	66.0
	N/A

	K-20 (lbs./acre)
	24.0
	N/A

	NO3 – N (ppm)
	5.96
	N/A


TABLE 2
TOPSOIL VS. OVERBURDEN COMPARISON

(Continued)

	
	Nauvoo-Sipsey complex (100D) 10-15%
(average)
	Sipsey-Bankhead complex (110F) 15-45%

(average)
	Albertville-Sipsey complex (140D) 6-15% (average)

	NEUTRALIZATION

POTENTIAL 
	0.0
	0.0
	0.0

	MAXIMUM POTENTIAL ACIDITY
	0.927
	0.78
	0.51

	SULFUR (%)
	0.0296
	0.0249
	0.0162

	ACID-BASE ACCOUNT
	-0.927

	-0.78
	-0.51

	SAND (%)
	52.8
	64.21
	64.7

	SILT (%)
	28.1
	18.73
	17.8

	CLAY (%)
	19.1
	17.06
	17.5

	AVAILABLE WATER CAPACITY (cm/cm)
	0.1167
	0.102
	0.1000

	COARSE FRAGMENTS (%)
	51.2
	25.76

	13.75

	SOIL (%)
	48.8
	74.24
	86.25

	TOTAL AVAILABLE WATER CAPACITY (cm/cm)
	0.08142
	0.082
	0.0876

	SOIL ERODIBILITY FACTOR “K”
	0.30
	0.30
	0.30


TABLE 2
TOPSOIL VS. OVERBURDEN COMPARISON

(Continued)

	
	PREVIOUSLY MINED OVERBURDEN

(average)
	SELECTED OVERBURDEN

MW-1, MW-2, DH-2, OB-3, MW-4, OB-5, OB-6, OB-7, OB-8, OB-9 and MW-10
(average)

	NEUTRALIZATION

POTENTIAL 
	5.062
	+7.3070

	MAXIMUM POTENTIAL ACIDITY
	1.792
	+0.3289

	SULFUR (%)
	0.0574
	+0.011

	ACID-BASE ACCOUNT
	3.27
	+6.9781

	SAND (%)
	44.06
	N/A

	SILT (%)
	32.32
	N/A

	CLAY (%)
	23.62
	N/A

	AVAILABLE WATER CAPACITY (cm/cm)
	0.1280
	N/A

	COARSE FRAGMENTS (%)
	59.74

	N/A

	SOIL (%)
	40.26
	N/A

	TOTAL AVAILABLE WATER CAPACITY (cm/cm)
	0.0790
	N/A

	SOIL ERODIBILITY FACTOR “K”
	0.24
	N/A


TABLE 3

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

1"

1/2"

1/4"

2 mm

TS-6

0.0

3.2

11.6

17.0

TS-10

0.0

7.0

32.2

25.4

TS-18

0.0

0.9

3.7

52.7

AVERAGE

0.0

3.7

15.8

31.7

SIEVE

PERCENT

AWC

AWC

OPENING

RETAINED

FACTOR

cm./cm.

1"

0.0

0.0389

0.0000

1/2"

3.7

0.0492

0.0018

1/4"

15.8

0.0603

0.0095

2 mm

31.7

0.1149

0.0364

TOTAL

0.0478

TOTAL AVAILABLE WATER CAPACITY

Nauvoo-Sipsey complex (100D) 10-15%

PERCENT OF SAMPLE RETAINED


< 2mm average from Table 2:  48.8%

> 2mm average from Table 2:  51.2%

Average available water capacity of < 2mm from Auburn Data = 0.1167 cm./cm.

48.8% X 0.1167 cm./cm. =   0.05695 cm./cm.

51.2% X 0.0478 cm./cm. =   0.02447 cm./cm.

Total =   0.08142 cm./cm.

Average Total Available Water Capacity for the Native Soils = 0.08142 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: image2.wmf]SAMPLE I.D.

1"

1/2"

1/4"

2 mm

TS-1

2.3

3.6

12.0

6.3

TS-3

1.7

9.5

23.6

20.3

TS-4

0.0

7.9

30.7

18.0

TS-5

0.0

3.6

8.7

3.8

TS-7

0.0

1.4

2.7

2.8

TS-8

0.0

6.0

6.7

1.5

TS-11

0.0

4.6

8.9

6.5

TS-13

0.0

2.3

12.1

13.8

TS-14

0.0

3.2

13.9

17.6

TS-15

0.0

5.4

9.6

4.9

TS-16

0.0

4.6

13.1

2.5

TS-17

3.6

10.3

21.2

20.7

TS-19

0.0

0.9

2.2

44.8

TS-20

0.0

1.7

2.8

2.4

TS-21

2.6

3.5

5.6

1.9

AVERAGE

1.2

4.2

9.0

14.5

SIEVE

PERCENT

AWC

AWC

OPENING

RETAINED

FACTOR

cm./cm.

1"

1.2

0.0389

0.0005

1/2"

4.2

0.0492

0.0021

1/4"

9.0

0.0603

0.0054

2 mm

14.5

0.1149

0.0166

TOTAL

0.0246

TOTAL AVAILABLE WATER CAPACITY

Sipsey-Bankhead complex (110F) 15-45%

PERCENT OF SAMPLE RETAINED


< 2mm average from Table 2:  74.24%

> 2mm average from Table 2:  25.76%

Average available water capacity of < 2mm from Auburn Data = 0.102 cm./cm.

74.24% X 0.102 cm./cm. =     0.0757 cm./cm.

25.76% X 0.0246 cm./cm. =   0.0063 cm./cm.

Total =   0.082 cm./cm.

Average Total Available Water Capacity for the Native Soils = 0.082 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: image3.wmf]SAMPLE I.D.

1"

1/2"

1/4"

2 mm

TS-2

0.0

7.2

6.7

3.7

TS-9

0.0

1.1

5.2

3.6

AVERAGE

0.0

4.2

6.0

3.7

SIEVE

PERCENT

AWC

AWC

OPENING

RETAINED

FACTOR

cm./cm.

1"

0.0

0.0389

0.0000

1/2"

4.2

0.0492

0.0020

1/4"

6.0

0.0603

0.0036

2 mm

3.7

0.1149

0.0042

TOTAL

0.0098

TOTAL AVAILABLE WATER CAPACITY

Albertville-Sipsey complex (140D) 6-15%

PERCENT OF SAMPLE RETAINED


< 2mm average from Table 2:  86.25%

> 2mm average from Table 2:  13.75%

Average available water capacity of < 2mm from Auburn Data = 0.1000 cm./cm.

86.25% X 0.1000 cm./cm. =   0.0863 cm./cm.
13.75% X 0.0098 cm./cm. =   0.0013 cm./cm.
Total =   0.0876 cm./cm.
Average Total Available Water Capacity for the Native Soils = 0.0876 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: image4.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:  40.26%

> 2mm average from Table 2:  59.74%

Average available water capacity of < 2mm from Auburn Data = 0.1280 cm./cm.
40.26% X 0.1280 cm./cm. = 0.0515 cm./cm.
59.74% X 0.0460 cm./cm. = 0.0275 cm./cm.
Total =0.0790 cm./cm.
Average Total Available Water Capacity for the Previous Mined Soils = 0.0790 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 Old Union #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 MW-1, MW-2, DH-2, OB-3, MW-4, OB-5, OB-6, OB-7, OB-8, OB-9 and MW-10) was +6.9781, the native topsoil was –0.739, and the acid-base account of the spoil samples was +3.27.

The previously mined overburden contained more nitrate nitrogen than the average native topsoil.  The previously mined overburden samples contained a better distribution of sand, silts and clays than 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 0.0836 cm./cm.  The Total Available Water Capacity of the previously mined area was slightly lower at 0.0790 cm./cm. based on analysis performed by Auburn University Soils Testing Laboratory.

As shown in this study the selected overburden material at the Old Union #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)
DO NOT PRINT THIS PAGE!!!!!
ASMC APPROVAL LETTER
1

_1338095852.xls
TOPSOIL

		TOTAL AVAILABLE WATER CAPACITY

		Albertville-Sipsey complex (140D) 6-15%

		PERCENT OF SAMPLE RETAINED

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

		TS-2		0.0		7.2		6.7		3.7

		TS-9		0.0		1.1		5.2		3.6

		AVERAGE		0.0		4.2		6.0		3.7

		SIEVE		PERCENT		AWC		AWC

		OPENING		RETAINED		FACTOR		cm./cm.

		1"		0.0		0.0389		0.0000

		1/2"		4.2		0.0492		0.0020

		1/4"		6.0		0.0603		0.0036

		2 mm		3.7		0.1149		0.0042

		TOTAL						0.0098





SPOIL

		TOTAL AVAILABLE WATER CAPACITY

		PREVIOUSLY MINED OVERBURDEN

		PERCENT OF SAMPLE RETAINED

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

		1-A		1.5		5.4		14.3		18.2

		1-B		0.0		2.8		14.9		20.2

		1-C		2.2		8.8		16.3		14.6

		AVERAGE		1.2		5.7		15.2		17.7

		SIEVE		PERCENT		AWC		AWC

		OPENING		RETAINED		FACTOR		in./in.

		1"		1.2		0.0389		0.0005

		1/2"		5.7		0.0492		0.0028

		1/4"		15.2		0.0603		0.0091

		2 mm		17.7		0.1149		0.0203

		TOTAL						0.0327






_1338099059.xls
TOPSOIL

		TOTAL AVAILABLE WATER CAPACITY

		Sipsey-Bankhead complex (110F) 15-45%

		PERCENT OF SAMPLE RETAINED

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

		TS-1		2.3		3.6		12.0		6.3

		TS-3		1.7		9.5		23.6		20.3

		TS-4		0.0		7.9		30.7		18.0

		TS-5		0.0		3.6		8.7		3.8

		TS-7		0.0		1.4		2.7		2.8

		TS-8		0.0		6.0		6.7		1.5

		TS-11		0.0		4.6		8.9		6.5

		TS-13		0.0		2.3		12.1		13.8

		TS-14		0.0		3.2		13.9		17.6

		TS-15		0.0		5.4		9.6		4.9

		TS-16		0.0		4.6		13.1		2.5

		TS-17		3.6		10.3		21.2		20.7

		TS-19		0.0		0.9		2.2		44.8

		TS-20		0.0		1.7		2.8		2.4

		TS-21		2.6		3.5		5.6		1.9

		AVERAGE		1.2		4.2		9.0		14.5

		SIEVE		PERCENT		AWC		AWC

		OPENING		RETAINED		FACTOR		cm./cm.

		1"		1.2		0.0389		0.0005

		1/2"		4.2		0.0492		0.0021

		1/4"		9.0		0.0603		0.0054

		2 mm		14.5		0.1149		0.0166

		TOTAL						0.0246





SPOIL

		TOTAL AVAILABLE WATER CAPACITY

		PREVIOUSLY MINED OVERBURDEN

		PERCENT OF SAMPLE RETAINED

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

		1-A		1.5		5.4		14.3		18.2

		1-B		0.0		2.8		14.9		20.2

		1-C		2.2		8.8		16.3		14.6

		AVERAGE		1.2		5.7		15.2		17.7

		SIEVE		PERCENT		AWC		AWC

		OPENING		RETAINED		FACTOR		in./in.

		1"		1.2		0.0389		0.0005

		1/2"		5.7		0.0492		0.0028

		1/4"		15.2		0.0603		0.0091

		2 mm		17.7		0.1149		0.0203

		TOTAL						0.0327






_1338037468.xls
TOPSOIL

		TOTAL AVAILABLE WATER CAPACITY

		Nauvoo-Sipsey complex (100D) 10-15%

		PERCENT OF SAMPLE RETAINED

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

		TS-6		0.0		3.2		11.6		17.0

		TS-10		0.0		7.0		32.2		25.4

		TS-18		0.0		0.9		3.7		52.7

		AVERAGE		0.0		3.7		15.8		31.7

		SIEVE		PERCENT		AWC		AWC

		OPENING		RETAINED		FACTOR		cm./cm.

		1"		0.0		0.0389		0.0000

		1/2"		3.7		0.0492		0.0018

		1/4"		15.8		0.0603		0.0095

		2 mm		31.7		0.1149		0.0364

		TOTAL						0.0478





SPOIL

		TOTAL AVAILABLE WATER CAPACITY

		PREVIOUSLY MINED OVERBURDEN

		PERCENT OF SAMPLE RETAINED

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

		1-A		1.5		5.4		14.3		18.2

		1-B		0.0		2.8		14.9		20.2

		1-C		2.2		8.8		16.3		14.6

		AVERAGE		1.2		5.7		15.2		17.7

		SIEVE		PERCENT		AWC		AWC

		OPENING		RETAINED		FACTOR		in./in.

		1"		1.2		0.0389		0.0005

		1/2"		5.7		0.0492		0.0028

		1/4"		15.2		0.0603		0.0091

		2 mm		17.7		0.1149		0.0203

		TOTAL						0.0327






_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






