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FOREWORD

Since its creation by Congress in 1910, the Bureau of Mines has borne a heavy
responsibility for technical progress in the mining, preparation, and utilization of
our national fuel reserves. Similarly, it has pioneered in scientific studies lead-
ing to better health and safety in mining and more efficient conservation of fuel
resources.

Conservation means a full but prudent use of the national resources with avoid-
ance of waste. Conservation requires an inventory to determine the extent, availa-
bility, and condition of our resources, for without these facts it is impossible for
either industry or Government to plan for sustained production and maintenance of
the industrial capacity so essential to our peacetime prosperity and wartime sur-
vival. This is true particularly of fuels needed for special purposes, such as met-
allurgical coking coals that must possess certain favorable properties., Heavy use
of our limited reserves of good coking coal has resulted in severe depletion and,
in some areas, exhaustion of the thickest and best beds.

At the request of the Munitions Board, Department of Defense, the Bureau of
Mines made preliminary arrangements early in 1948 for an investigation of known
minable reserves of coal that were or could be made suitable for the manufacture of
metallurgical coke. In August of that year, actual field work began in the low- and
medium-volatile coking coal fields of the Appalachian region, specifically central
Pennsylvania and southern West Virginia. As both the economic and technologic fac-
tors that determine whether a particular coal can be used for producing metallurgical
coke will vary with changing conditions, the investigation was planned to cover
three phases:

1. Determination, from available data, of coal reserves with coking properties
that occur in beds thick enough and within depths considered economically minable by
present methods, together with such additional reserves as may become economically
minable under future conditions of improved technology and greater need.

2, Study of the preparation characteristics of the reserves thereby developed
to determine (a) which coals are suitable under present standards for producing met~
allurgical coke either as mined or after beneficiation by conventional preparation
methods, and (b) which coals would require special and more intensive treatment in
mining, preparation, or both.

3. Study of the carbonizing properties of the reserves thus developed to deter-
mine the yield and quality of coke, gas, and chemical products that can be obtained
from coals carbonized singly and in blends.

This report is one in a series, by counties, covering in detail the estimated
known minable coking-coal reserves determined under the first phase of the investi-
gation. It also includes the study, as determined under the second phase of the
investigation, of the preparation characteristics of the most important beds, and
a table of analyses of typical coals from the county.
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The estimates of coking-coal reserves in these reports were derived from data
made available to the Bureau of Mines by coal companies, landowners, Federal, State,
and municipal engineers, geologists, land-record officials, and others having authen=-
tic records of the occurrence and characteristics of the coal in the respective coun-
ties. All of the data were assembled from mine maps, records of core drilling, test
pitting and trenching, and related sources of information, for no new core~drilling
or geologic exploration was undertaken. Consequently, there are areas covered by
these reports wherein the known data now available are inadequate to estimate re=-
serves of measured and indicated coal, as these are defined in the reports. Geologic
data also may indicate the presence of large reserves of inferred coal in these
areas, but no estimates of inferred reserves are presented in these reports. As
their titles indicate, they include only known, minable reserves of measured and in-
dicated coal and not total estimated reserves of coal. Therefore, any comparison of
these and other coal-reserve estimates should be made with this distinction clearly
understood.

The percentage recovery shown in these reports is a weighted average, based on
the thickness of clean coal, less all partings three-eighths=-inch or more thick, re-
covered from the mined-out areas in each bed, Thus, it is an over-all net areal
percentage recovery that, in many cases, will be lower than the recovery estimated
by operators who eliminate from their calculations coal pillars left at property
boundaries, under roads, and elsewhere. It is based on all coal removed since the
beginning of mining operations and, therefore, may vary from that of recent opera-
tions in which recovery either has been improved substantially by technologic ad-
vances or has declined, owing to flooding or other conditions that make it expedient
to leave more coal in the ground. As the estimates are dated and represent a fac-
tual record of all past operations in the particular area, the percentage recovery
and estimate of minable coal may be adjusted by operators to suit their particular
conditions at any given time,

This investigation was made possible only through the complete cooperation of
the coal operators, landowners, and others who have made available to the Bureau
their confidential records and data relating to mining operations, drill-core and
test-pit operations, etc. This cooperation and assistance is appreciated and is
gratefully acknowledged. To protect the confidence of data fxom private records,
the Bureau of Mines is assembling and publishing the estimates on a coumty-wide
basis only and will not release any supplementary or smorg deteiled imformstiem.

This investigation will serve a triple purpose:

1. By providing an inventory of known, minable reserves of coking coal that
are or can be made suitable for the manufacture of metallurgical coke.

2. By providing an inventory of known minable reserves of coal with coking
properties but unsuited for metallurgical coking-coal use by present standards and
techniques because of high sulfur, high ash, or weakly coking properties. When
warranted by economic and technologic developments, these reserves later may be
adapted to metallurgical use by suitable preparation, blending, carbonizing, or
metallurgical techniques.

3. By ascertaining the approximate location and magnitude of areas in which
geologic data indicate the presence of inferred reserves but where exploratory work
has been too limited to determine measured and indicated reserves, It is in these
areas that more intensive exploratory work is needed in the future to complete the
coking~-coal inventory.
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The first of these objectives is of prime importance for the present and imme=-
diate future, and the second for the more distant future. Accomplishment of the
third objective will be of major aid to both industry and State and Federal agencies
in more effectively planning and executing coal exploratory and testing
investigations.

RALPH L. BROWN

Coal Technologist

Division of Bituminous Coal
Bureau of Mines
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CONCLUSIONS
Reserves

1. Estimates of reserves were made for three coal beds in Hamilton County =
the Lantana, Sewanee, and Richland. Nine coal beds have been mined at one time or
another in the county, but not enough information was available to estimate reserves
in any beds other than the three given.

2, Known measured and indicated reserves for all beds, based on a minimum
thickness of 14 inches and on 1,800 short tons per acre=-foot of coal in place, are
estimated to be 53 million tons as of January 1, 1954. Of this total 35 million
tons is in beds 28 inches and more thick. Areas in each bed were omitted from the
estimate because available data relative to the bed characteristics were insuffi-
cient for making an estimate conforming with the definitions of measured and indi-
cated coal adopted for this study. Should future drilling or development prove re-
serves in these areas, such reserves should be added to the total estimated reserves
determined by this investigation.

3. Recoverable reserves are estimated for beds 28 inches and more thick., This
thickness is about the minimum now being mined by hand loading onto conveyors in the
Appalachian region. Recovery is based on the total thickness of coal in the bed
(less partings three-eighths inch or more thick), rather than on the thickness of
the coal mined. The average recovery for all beds in this county for which esti=-
mates have been made is estimated at 50 percent. Based on this average, the recov-
erable reserves of coal in Hamilton County are estimated at 17 million tons.

Analyses

Analyses of the two samples of Sewanee coal, taken in this county for prepara-
tion tests, show the coal to be too high in ash and sulfur for use as metallurgical
fuel without preparation. Analysis of the Richland sample shows this coal to be a
better grade than the Sewanee.

Preparation

Because the coal production in Hamilton County is insignificant and the fuel is
produced for local use, there is no need for modern preparation methods., There are
no mechanical cleaning facilities at Hamilton County mines. Coal is hand~picked to
prepare a marketable product,

Float-and-sink tests of samples of coal from the Sewanee bed indicated that the
bed in the southern part of Hamilton County probably would be unsuited for metallur-
gical use from a chemical standpoint owing to excessive sulfur in the washed coal.
One sample of Sewanee-bed coal taken in the northern part of the county near Soddy,
Tenn., gave some indication that fine crushing and precise control of washing might
upgrade the deposit in this area to meet present-day chemical requirements for



metallurgical coal. In addition to the requirement of fine crushing and the exer=-
cise of careful control over the washing operation, the economics of the washing
procedure is complicated further by the production of significant amounts of mid-
dling material containing about 14 percent ash and 1.7 percent sulfur.

The Richland coal bed was sampled at one location. Float-and-sink data indi-
cated that the Richland bed could be washed to yield a chemically satisfactory met-
allurgical fuel, assuming that the one sample tested was representative of the de-
posit remaining in the county.

INTRODUCTION

The investigation to evaluate the reserves of coking coal is being made by the
Bureau of Mines in three parts: (1) To estimate known "measured" and '"indicated"
recoverable reserves of all coking coal; (2) to study upgrading of marginal coal
through effective preparation; and (3) to study the carbonizing properties of coals
and coal blends not now widely used for metallurgical coke making.

This is the 42d in a series of reports giving the results of studies, by coun-
ties, of known minable reserves of coal. (See appendix.) This report covers
Hamilton County, Tenn., in the southeastern corner of the Tennessee coal field. The
first two parts of the investigation are covered in this report.

Hamilton county comprises all of Daisy, and East Chattanooga 7-1/2-minute quad-
rangles and parts of Brayton, Graysville, Big Spring, Henson Gap, Soddy, Soddy
Island, Birchwood, Ketner Gap, Fairmount, Snow Hill, South Cleveland, Wauhatchie,
Chattanooga, Ooltewah, McDonald, Hooker, Fort Oglethorpe, East Ridge, Ringgold and
Tiger Creek. (See figure 1.)

Data on the coal beds in this county were obtained by personal reconnaissance
and from landowners, mine operators, State agencies, and other authentic sources of
information. The samples used for analyses and coal preparation studies were ob-
tained from commercial operations in Hamilton County.
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PART I - ESTIMATION OF KNOWN RECOVERABLE RESERVES
by
Robert E. Hershey and Lloyd Williams

Premises and Definitions of Terms Used

An estimate of coal reserves is the opinion of an individual or group of indi-
viduals based on certain premises and limitations adopted for that estimate., There-
fore, to compare estimates, it is necessary to compare not only the final results
but also the premises on which the estimates are based. The definitions "measured"
coal and "indicated" coal used in this report have been agreed upon by the Bureau of
Mines and the Federal Geological Survey. The premises and definitions of terms
follow:

Coking Coal. - All bituminous coals in the Appalachian region are potentially
coking. All known reserves of coal in the county are considered as coking coal in
preparing the reserve estimates, The results of this survey establish the coking
qualities of the coal. The possibilities of using these coals for metallurgical
coke making are discussed in part II of this report.

Unit area. - The unit area used in estimating reserves is the 15-minute topo-
graphic quadrangle. All unit area estimates within the county are combined to give
the county total estimates.

Bed-thickness range. - Reserves in each coal bed are tabulated in bed-thickness
ranges, as follows:

14 to 28 inches.
28 to 42 inches.
42 inches and more.

These measurements represent total bed thickness, including all coal and part-
ings in the bed. 1If the top or bottom bench of a coal bed is separated from the
remainder of the bed by a parting of equal or greater thickness and usually not
mined, such bench and partings are omitted in determining the bed thickness.

Measured coal. = Measured coal is coal for which tonnage is computed from di=-
mensions revealed in outcrops, mine workings, and drill holes. The points of ob-
servation and measurement are so closely spaced, and the thickness and extent of
the coal are so well defined that the computed tonnage is judged to be accurate
within 20 percent or less of the true tonnage. Although the spacing of the points
of observation necessary to demonstrate continuity of coal will vary in different
regions according to the habit of the coal beds, the points of observation are, in
general, about one-half mile apart. The outer limit of a block of measured coal,
therefore, shall be about one-fourth mile from the last point of positive informa=-
tion (that is, roughly half the distance between points of observation).

Where no data are available other than measurements along the outcrop but where
the continuity of the outcrop is measured in miles and suggests the presence of coal
at great distances in from the outcrop, a smooth line drawn roughly one-half mile
in from the outcrop shall be used to mark the limit under cover of a block of coal
that can also be classed as measured.



Indicated coal. - Indicated coal is coal for which tonnage is computed partly
from specific measurements and partly from projection of visible data for a reasona-
ble distance on geologic evidence. In general, the points of observation are about
1 mile apart but may be as much as 1-1/2 miles for beds of known geologic continuity.
For example, if drilling on 1/2-mile centers has proved a block of measured coal of
fairly uniform thickness and extent, the area of measured coal, according to the
judgment of the estimator, is larger than the actual area of drilling by as much as
1/4 mile on all sides. If, from geologic evidence, the bed is believed to have
greater continuity, the area of measured coal is surrounded by a belt of indicated
coal, which, according to the judgment of the appraiser, may be as much as 1-1/2
miles wide.

Where no data are available other than measurements along the outcrops, but
where the continuity of the outcrop is measured in miles and suggests the presence
of coal at great distances in from the outcrop, two lines drawn roughly parallel to
the outcrop, one 1/2 mile in from the outcrop and one 2 miles in from the outcrop,
define a block of coal that may be classed as indicated.

Inferred coal. - As no estimate of reserves has been made from geologic
inference alone, inferred coal is not included in this report.

Areas excluded from estimate. - In each bed are areas in which coal may be
present but for which reserves have not been estimated. There are too few or no bed
sections from drill holes, mine workings, or coal outcrops in the area on which to
base estimates that would qualify under the definitions of "measured" or "indicated"
reserves., These areas correspond approximately to areas of inferred reserves and
frequently contain significant quantities of coal.

Overburden. = This includes all of the material that overlies the coal bed.
All known reserves in Hamilton County are under less than 800 feet of overburden.

Thickness of coal. - In computing the volume of reserves in each thickness
category for each bed, the total thickness of clean coal in the bed section is used.
If the top or bottom bench of coal described under definition of 'bed-thickness
range' usually is not mined, the thickness of the bench is not used in the computa-
tion of volume of reserves. A weighted average thickness in each thickness category
is computed to be used for limited areas, not to exceed a 7-1/2-minute quadrangle.

Weight of coal. - Estimated coal in place is based on 1,800 short tons per
acre=-foot,

Percentage of recovery. - The weighted average percentage of recovery usually
is computed for each bed in each 15-minute quadrangle, The total number of tons of
coal produced from each mine i1s obtained from either the mine operator or the pub=-
lished reports of the Tennessee Division of Mines. An estimate is made of the tons
of coal originally in place in the mined-out area of each mine. The percentage of
recovery for each mine is the ratio of the total number of tons produced from a mine
(to January 1, 1954, the date of this estimate) to the total tons originally in
place in the mined-out area. The weighted average percentage of recovery for all
mines in the same bed in a 15~minute quadrangle is the percentage of recovery used
in calculating recoverable reserves for that bed in the quadrangle.

All coal remaining for any reason within the mined-out area of a mine is con~-
sidered a loss. No distinction is made between avoidable and unavoidable losses.
Included in these losses is some coal considered too thin to mine and coal that



legally 1is required to be left ummined, such as coal under some highways, railroads,
and rivers; coal left to protect gas and oil wells; and coal left in barrier pillars
between mines and adjacent to property boundaries.

Recoverable reserves. = The recoverable reserves are estimated tons of unmined
coal in beds 28 inches and more thick, as of the date of the estimate, multiplied by
the percentage of recovery. Twenty=-eight inches is about the minimum thickness of
coal being mined by hand-loading onto conveyors. Certain areas in some of the beds
in this county may not be considered economically minable at present because of con~
ditions considered adverse today.

Methods Used to Compute Reserves

A base map for each coal bed for each 15-minute quadrangle area was prepared to
the scale of 1 inch equals 2,000 feet. This scale was adopted as it is the scale of
both the Tennessee Valley Authority and Federal Geological Survey 7-1/2-minute quad-
rangles, which are the latest topographic maps available. A 15-minute quadrangle is
composed of four 7-1/2-minute quadrangles, each covering an area 7-1/2 minutes of
longitude by 7-1/2 minutes of latitude. The TVA 15-minute quadrangles are identi-
fied by number; the corresponding 7-1/2-minute quadrangles are identified by direc-
tional quarter of the 15-?inute quadrangle number. The 7-1/2-minute quadrangles are
also identified by name.2/ Names for the 15-minute quadrangles are available only
on special Federal Geological Survey index maps for administrative planning. These
names are used in this report to identify the 15-minute areas which are not identi-
fied by a TVA number. The key map is divided into 7-1/2-minute quadrangles. (See
fig., 1.)

Hamilton County comprises parts of the following l5-minute areas with the
corresponding 7-1/2-minute quadrangles:

15-minute area
Number Name 7-1/2-minute quadrangle names
104 Dunlap Henson Gap
105 Lookout Mountain Ketner Gap, Wauhatchie, Fairmount, Chattanooga
106 Rossville Hooker, Fort Oglethorpe
111 Dayton Brayton, Soddy, Graysville, Soddy Island
112 Apison Daisy, East Chattanooga, Snow Hill, Ooltewah
113 Rock Spring East Ridge, Ringgold
119 Texas Knobs Big Spring, Birchwood
120 Blue Spring South Cleveland, McDonald
121 Dalton Tiger Creek

Mine workings, locations of drill holes, outcrops and thicknesses of bed, and
total clean~-coal thicknesses were plotted on the base maps. Isopach lines then were
drawn to limit arzas of known unmined coal in beds up to 14 inches thick, 14 to 28
inches thick, 28 to 42 inches thick, and over 42 inches thick. These areas of coal
reserves also were divided into measured and indicated categories. All areas in each
thickness range and in each category, mined-out areas, areas that have been excluded
from the estimate but may contain reserves based only on geologic inference, and
areas outside the outcrops were measured by planimeter on the base maps. These
areas were adjusted to conform to the theoretical area based on United States Coast
and Geodetic Survey data for each quadrangle. Estimates of total reserves 14 inches
and more thick for individual beds were prepared from these data. A map was prepared

5/ Geological Survey, Index to Topographic Mapping in Tennessee,



from the work maps for each bed. On these maps areas of known coal up to 14 inches
thick and 14 to 28 inches thick were combined and shown as reserves in beds less
than 28 inches thick. Areas of known coal 28 to 42 inches thick and over 42 inches
thick were combined and shown as reserves in beds over 28 inches thick. In Hamilton
County pillars have not been recovered generally, therefore most areas shown as
"mined-out'" reserves that have not been included in the tabulations remain in
pillars.

Description of Coal Measures

Hamilton County is in the southeastern part of Tennessee and is adjacent to
Georgia. The coal measures underlie Lookout Mountain, Racoon Mountain, and Walden
Ridge.

All coal reserves in beds 14 inches and more thick underlie Walden Ridge, a
synclinal mountain., The axis of the syncline corresponds roughly with the north-
western Hamilton County line. The coal beds dip steeply away from the southeastern
escarpment of Walden Ridge, then decrease rapidly in amount of dip until, at the
northwestern county line, the beds are relatively horizontal.

The vertical relationship of the beds is shown in figure 2, All of the beds in
this report are in the Lower Pottsville series of the Pennsylvanian system. All bed
names shown in figure 2 and used in this report are those adopted by the Tennessee
Division of Geology. 1In the three mining districts of the county, comprising areas
surrounding the towns of Signal Mountain, Daisy, and Soddy, local names for the beds
do not always coincide with those used by the State. The names of the coal beds
used by the State, together with the corresponding names used locally in each of the
three mining districts follow:

Local names

Statewide names Signal Mountain area Daisy area Soddy area
Morgan Springs ..... Not present Not present Morgan Springs
Lantana .e.eecececcee No. 11 Unnamed No. 12
Sewanee .eccecccccce No. 10 No. 10 No. 9
Unnamed .eececcecoces Not present Not present No. 8
Richland eeese00coce No. 9 No. 9 No. 7
Unnamed .eeecesesece Not present Unnamed No. 6
Nelson .ceoeecscscee Nelson Nelson Nelson, No. 5
Goodrich .eeeceeceso Goodrich Goodrich Goodrich
U. Sale Creek ceeeee U. Sale Creek U. Sale Creek U. Sale Creek
L. Sale Creek ..ecee L. Sale Creek L. Sale Creek L. Sale Creek

Coal was mined from all beds in the preceding list at one time or another, ex-
cept the No. 8 bed at Soddy.

The Morgan Springs bed occurs only in the north corner of the county where it
underlies a very small area. This bed is more extensive in the adjoining counties,
Bledsoe and Rhea.

The No. 6 bed of the Soddy area occurs in a shale lens approximately halfway
between the top and bottom of the Sewanee conglomerate and is restricted to a small
area around Daisy and Soddy. A few small mines were opened in this bed but there is
not sufficient information to estimate reserves.
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The Nelson and Goodrich beds were mined to a small extent many years ago and
were irregular in thickness. The few known exposures of these coals at other than
the places mined show thicknesses less than 14 inches.

The Upper and Lower Sale Creek coals have been mined at several places near
Sale Creek and at one place near the Rhea County line.

Reserve estimates have been made only for the Lantana, Sewanee, and Richland

beds in Hamilton County because there was not enough information known about the
other beds,

Lantana Bed
(See fig. 3 and table 1)
This bed occurs near the base of the Vandever formation and just above the
prominent bench at the top of the Newton sandstone. The bed has not been prospected
extensively but has been deep~ and strip-mined near Bakewell. Sections of the bed

in the area of recoverable reserves follow:

Western Part of County

Material Inches Material Inches
COAII 000000000 CROOINOCEOOOIEOIEOPIOINONONOOLEPOEOTS 19 COM‘ 0 00 0000000000000 0600D0000STS 14
Coal with pyrite ceececccscescee 1/2 RaSh ceeesceccceccenccsscccncons 3
COAL soeeccescocossscscsoscscssses 13 COAL seccveccocsccccsasscasccnees 24
Coal with Pyrite c0esescccccncee 1 Thickness eececcscecvcccscece 41
COAL .sceccccecscececosccosccocss 5
Pyrite “e00000cs000c0cs0c0c0svee 1/2

COAL .cccososcescoaccosccccccscsas 6'1!2
Thickness .eececcccccccccce 45-1/2

Sewanee Bed
(See fig. 4 and table 2)

This bed occurs in the Whitwell shale 30 to 80 feet above the Sewanee conglom-
erate. The bed is irregular in thickness; and the minable thicknesses of coal occur
in small lenses, except at Signal Mountain, where it is more continuous.

The Sewanee was mined many years ago in the Soddy area, but the present produc-
tion is mainly from the Signal Mountain area. A sample taken from the Richard Lewis
No. 8 mine was 35 inches thick, and a sample taken from the Luther Milligan No. 1
mine was 32 inches thick. These sections follow:

Western Part of County

Material Inches Material Inches
Coal with fusain and sulfur Bone and coal .tecececccccccccane 4
Streaks .eecececccceccceccscccces 33 Coal with sulfur streaks .ceeese 28

Thickness .eececcececcccssee 35 Thickness eceesscscccovccse 32
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LEGEND
Reserves in beds over 26° thick

[E=JReserves in beds less than 28 thick
Mined out

Whea excluded from estimate

[ Jouside outcrop

Figure 3. - Lantana bed, Hamilton County, Tenn., January 1, 1954,



LEGEND
-Rms in beds over 28~ thick

EE=3Reserves in beds less than 28° thick
T3 Mined out

[ Are2s excluded from estimate

[ Toutside outerop

Figure 4. - Sewanee bed, Hamilton County, Tenn., January 1, 1954,
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HAMILTON COUNTY

TABLE 1. - RESERVES IN LANTANA BED, January 1, 1954

1 2 3 4 5 6 7 8 9 0o | o | 12 | 1B | 14 15 16 [ 17 [ 18 19 20
Areas - - - -
15-minute Area of exc:uded Area Underlain f:sltg;/:kr Coal over Estimated coal reserves, in tons of 2,000 Ib. Total reserves, in tons of 2,000 Ib. Percentage Estimated
Quadrangle quadrangle|  rom | outside | by coal in place | Mined out, | 14~ thick | Measured 14” to 28” thick 28" to 42 thick Over 42" thick 14” and more thick 287 and more thick | recoverable, recovezrggle g
in county, | octimate, | Outcrop, 0”to 14" originally acres remaining, | Indicated including all |"éServes an
' hick, , Thousands Thousands Thousands Thousands Thousands L thick,
acres | 1/acres | acres | thick acres acres acres Acres of tons Acres | “oftons | Acres of tons Acres of tons Acres | o tons | Mining losses thon;lg;%s of tons
105 Measured 91 300 7 347 - 168 647 7 347 174
Lookout Mountain 76,154 5,166 | 70,042 388 558 2k 534 | Indicated 366 1,208 - - - 366 1,208 - - -
Total 457 1,508 7 347 - - 53k 1,855 7 347 2/50.0 17k
111 Measured 31 112 - - - - 31 112 - - -
Dayton 102,380 | 14,372 | 86,588 873 sk 197 350 | Indicated 50 180 157 845 112 706 319 1,731 269 1,551 775
Total 81 292 157 8ls5 112 706 350 1,843 269 1,551 | 2/50.0 T75
104 Measured - - - - - - - - - -
Dunlap 4,303 2,23 2,003 - 57 - 57 | Indicated 57 188 - - - - 57 188 - -
Total 57 188 - - - - 5T 188 - - - -
Remaining Measured - - - - - - - - - -
quadrangles 184,711 2l | 184,687 - - - - Indicated - - - - - - - - - -
Total - - - - - - - - - - - -
Measured 122 o 7 347 - - 199 759 7 347 17h
Indicated 473 1,576 157 8l5 112 706 Th2 3,127 269 1,551 775
Total 367,548 | 21,805 | 343,320 1,261 1,162 221 9kl Total 595 1,988 234 1,192 112 706 9kl 3,886 346 1,898 | 2/50.0 9k9
TABLE 2. - RESERVES IN SEWANEE BED, January 1, 1954
1 2 3 4 5 6 7 8 9 0o [ [ 12 | 1B | 14 15 16 | 17 | 18 19 20
Areas Coal i i . i . i
15-minute Area of | excited Area Underlain . :3 t?\:I:l: Coal over Estimated coal reserves, in tons of 2,000 Ib Total reserves, in tons of 2,000 Ib Percentage Est|matz7
Quadrangle quadranglel ~om | outside | by coal in place | Mined out, | 14~ thick | Measured 147 to 28" thick 28" to 42" thick Over 42" thick 14” and more thick | 28~ and more thick | recoverable, es:::;’;’g” :nd
in county, | ectimate, | outcrop, | 0”10 14" 1 originayy acres | remaining, | Indicated Thousands Thousands Thousands Thousands Thousands | Including all ’ i
4 i ' s more thick,
acres y acres acres | thick, acres acres acres Acres of tons Acres of tons Acres of tons Acres of tons Acres of tons mining losses thousands of tons
105 Measured 177 352| 1,078 5,643 - - 1,255 5,995 1,078 5,643 2,821
Lookout Mountain | 76,154 | 10,119 61,617 948 3,470 377 3,093 | Indicated 395 1,201 1,227 6,336 216 1,361 | 1,838 8,898 1,443 7,697 3,849
Total 572 1,553 2,305 11,979 21 1,361 3,093 14,893 2,521 13,340 | 2/50.0 6,670
111 Measured - - - - - - - - - - -
Dayton 102,380 28,101| 71,710 386 2,183 251 1,932 | Indicated 1,095 3,827 837 4, 262 - - 1,932 8,089 837 L, 262 2,131
Total 1,095 3,827 837 4,262 - - 1,932 8,089 837 L 262 2/50.0 2,131
104 Measured - - - - - - - - - -
Dunlap 4,303 | 3,351 892 - 60 - 60 | Indicated - - - 60 378 60 378 60 378 189
Total - - - - 60 378 60 378 60 318 | 2/50.0 189
Remaining Measured - - - - - - - - -
quadrangles 184,711 882 | 183,859 - - - - Indicated - - - - - - - - -
Total - - - - - - - - - - - -
Measured 177 352 1,078 5,643 - - 1,255 5,995 1,078 5,643 2,821
Indicated 1,490 5,028 2,064 10,598 276 1,739 3,830 17,365 2,340 12,337 6,169
Total 367,548 | 42,453 | 318,048 1,334 5,713 628 5,085 Total 1,667 5,380 3,142 16,241 276 1,739 5,085 23,360 3,418 17,980 2/50.0 8,990

_y No information available from core drilling, mine workings, or coal outcrops on which to base estimates of

measured and indicated reserves.

2/ Estimated

These areas may contain additional geologically inferred reserves.



HAMILTON COUNTY

TABLE 3. - RESERVES IN RICHLIAND BED, January 1, 1954

13

1 2 3 4 5 6 7 8 9 10 [ 1 [ 12 13 [ 14 15 16 [ 17 | 18 19 20
A i i _ o ] .
15-minute Area of excﬁzz § Area Underlain legltz:/:': Coal over Estimated coal reserves, in tons of 2,000 Ib. Total reserves, in tons of 2,000 Ib Percentage Estimated
Quadrangle quadrangle|  om outside by coal in place " | Mined out, | 14” thick | Measured 14” to 28” thick 28” to 42” thick Over 427 thick 14” and more thick 28~ and more thick | recoverable, . 's:;’;’gg':nd
i : 0”to 14" L ini i i i rese
in acgrl:;t% estimate, Ogﬁfe?- thick acres | OTiginally, acres ren;::z;ng' Indicated Acres | Thousands | ... | Thousands | , ... | Thousands | , | Thousands Acres | Thousands r:::’\":g'?ogs :;'s more thick,
1/ acres acres of tons of tons of tons of tons of tons thousands of tons
105 Measured - - - - - - - - - - -
Lookout Mountain 76,154 | 1k,517| 59,908 - 1,729 L1 1,688 | Indicated 867 2,617 821 bi6k - - 1,688 6,781 821 b 16k 2,082
Total 867 2,617 821 4,16k - - 1,688 6,781 821 L,164 [ 2/50.0 2,082
111 Measured - - - - - - - - - - -
Dayton 102,380 | 23,899| 70,707 974 6,800 2,643 4,157 | Indicated 2,213 8,033 1,939 9,338 5 32 4,157 17,k03 1,9k 9,370 4,685
Total 2,213 8,033 1,939 9,338 5 32 4,157 17,k03 1,9LL 9,370 [ 2/50.0 4,685
104 Measured - - - - - - - - - -
Dunlap 4,303 | 3,564 67k - 65 - 65 | Indicated - 65 358 - - 65 358 65 358 179
Total - - 65 358 - - 65 358 65 358 2/50.0 179
112 Measured - - - - - - - - - -
Apison 152,058 581 | 151,040 - 437 264 173 | Indicated - 173 933 - - 173 933 173 933 L67
Total - - 173 933 - - 173 933 173 933 [ 2/50.0 Lot
Remaining Measured - - - - - - - -
quadrangles 32,653 - 32,653 - - - - Indicated - - - - - - - -
Total - - - - - - - - - - - -
Measured - - - -1 - - - - - - -
Indicated 3,080 10,650 | 2,998| 14,793 5 32 6,083 25,475 3,003 14,825 7,413
Total 367,548 | h2,561 | 314,982 97k 9,031 2,948 6,083 Total 3,080 10,650 2,998 14,793 5 32 6,083 25,475 3,003 14,825 2/50.0 7,413

_l/ No information available from core drilling, mine workings, or coal outcrops on which to base estimates of
measured and indicated reserves. These areas may contain additional geologically inferred reserves.

2/ Estimated
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Richland Bed
(See fig. 5 and table 3)

Four coal beds are present in the Whitwell shale; and the thickest bed formerly
was called the Richland, regardless of its position in the shale. As used in this
report, the bed just above the Sewanee conglomerate is referred to as the Richland.

The Richland bed was mined extensively many years ago, but now only one small
mine is active., A sample taken from the Hatfield & Luttrell mine was 29-1/4 inches
thick. This section and another follow:

Western Part of County

Material Inches Material Inches

Coal with fusain and sulfur COAL ceceeveccsccccccoscccccsscosnes 20"1/4
streaks cseses0cs0cs0ceccncnce 5-3/4 Coal with sulfur balls eee0ccccee 12

Rash (bone and Clay) seecccccsee 2"1/2 Rash .tceeeececsccscsscscocccscce 1/8

COAL t.cevvecescscesossosscseess 21 COAL .evevcccsosoccsscccscccsnsce 3-7/8

Thickness .eeceecececssccessee 29"1/4 Thickness ..ceecccccececcccas 36'1/4

COAL RESERVES

The location and extent of coal reserves by beds are shown in figures 3 through
5. Detailed estimates of known measured and indicated reserves as of January 1, 1954
are given in tables 1 through 3. Table 4 is a recapitulation of reserves. Total re-
serves 14 inches and more thick are estimated at 52,721,000 tons. Of this total,
34,703,000 tons is in'beds 28 inches and more thick. The weighted average recovery
for all beds in the county is estimated at 50 percent. Based on this recovery, the
known recoverable reserves 28 inches and more thick are estimated at 17,352,000 tons
as of January 1, 1954.

TABLE 4. - Recapitulation of reserves, Hamilton County, Tenn.,
January 1, 1954

Thousands of tons

In beds In beds Recoverablel/
14" and 28" and Thousands
Bed more thick | more thick | Percentage | of tons
Lantana .eeeeecsocss 3,886 1,898 2/50.0 949
Sewanee ...eececces 23,360 17,980 2/50.0 8,990
Richland ..eececeee 25,475 14,825 2/50,0 7,413
Total ceeeeeee 52,721 34,703 2/50.0 17,352

l/ Based on reserves 28 inches and more thick.
2/ Estimated.

The total coal production for Hamilton County during 1953 was 57,978 tons.g/
This production is near the annual average for the county with the exceptions of
1951 and 1952, when 102,246 and 209,051 tons respectively, was mined. The county
ranked 13th in the State in production for 1953 and 8th in overall production from

6/ Bureau of Mines, Bituminous Coal and Lignite in 1953:

Mineral Market Summary
2339, p. 120.



LEGEND
I Reserves in beds over 28" thick

[E==JReserves in beds less than 28" thick
Mined out
(D Areas excluded from estimate

[TJoutsige outcrop

Figure 5. - Richland bed, Hamilton County, Tenn,, January 1, 1954,
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1852 to January 1, 1954, with a total production of 12,962,980 tons or 3.7 percent of
the total coal produced in the State, as compiled from Annual Reports of Tennessee
Division of Mines, Bureau of Mines Mineral Market Summaries, and some unpublished
records,

TABLE 5. - Analyses of Hamilton County coals

As-
Kind of |received Dry basis
Town and mine Bed samplel/ moisture{Vol.|F.C.| Ash|Sul.|B.t.u.
1 2 3 4 5 6 718 9

Signal Mountain
Richard Lewis No. 8 ......| Sewanee
Soddy
Luther Milligan ..ceceecces do.
Hatfield & Luttrell .....e | Richland
1/ M = mine sample.

3.0 [28.2157.7|14.1]3.1 | 13,070

1.6
2.4 131.3]60.9

fo < S« <

.5 | 13,620
7 14,150

PART II - PREPARATION CHARACTERISTICS OF HAMILTON COUNTY COAL

by
William L. Crentz and James W. Miller

Test Procedure

To determine the washability of Hamilton County coal 2 face samples were col=-
lected in the Sewanee bed, and 1 face sample was taken in the Richland bed. The
location of mines from which washability samples were collected is shown in figure 1.

The face samples were collected in the conventional manner except that binders
and partings in the mined section of the bed were included in the sample, even
though the extraneous matter normally would be removed on the picking table.

To prepare the face sample for float-and-sink separations, the test lot was
crushed to 1-1/2-inch top size. After crushing, a riffled portion of the 1l-1/2-inch
by O sample was screened at 100-mesh. The 1-1/2-inch by 100-mesh coal was float-and-
sink tested. To determine the effect of crushing upon the release of impurities, the
remainder of the 1-1/2-inch by O sample was crushed to 3/8-inch top size and riffled,
One-half of the 3/8-inch by O crushing was dedusted over a 100-mesh sieve, and the
3/8-inch by 100-mesh coal was float-and-sink tested. The duplicate portion of the
3/8-inch by O test lot was crushed to l4-mesh top size and dedusted to remove the
100-mesh by O dust, and the 14~ by 100-mesh sample was tested., The flow diagram
(fig. 6) shows the steps taken in preparing samples for the float-and=-sink test. As
the difficulty of cleaning coal usually increases with a decrease in particle size,
crushing to finer than 1-1/2-inch top size was confined to those samples that failed
to yield a coarse-coal float product that would be chemically suitable for metallur-
gical use.

All samples were tested on specific gravities of 1.30, 1.35, 1.40, 1.45, 1.50,
1.55, and 1.60. Tests were made with carbon tetrachloride mixed with white gasoline
or bromoform, depending upon the desired specific gravity.

The float=-and-sink test for determining the washing characteristics of coal has
been used for many years, and descriptions of the procedure have appeared frequently
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Gross sample
crushed to
13" top size
]
Riffle
|
Reserve
Riffle
] ]
1 % ” x 0 1 % ’ x 0
T crushed to
Scrleen 2" top size
[ | |
'.'.'i'.;; ................... Riffle
r' 1-'.§O!QOOMOOC lm-Mxo
|
Riffle Head sample
| ]
_g. ” x 0 '3" X 0
1 crushed to
Screen 14-mesh top size
l i
1
100-M x0
Riffle amli screen
LEARXXX) OI' LN ] l
"'1'4' i'neshx 100-M X 0
7100- mesh

] Indicates sample float-and-sink tested

Figure 6. - Flow diagram showing preparation of samples.
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in literature. coel! has explained the compilation -and- intérpretation of washability
data., In examining the float-and-sink data on*faeewsamﬁtés, it must be emphasized
that these data are not to be construed as repreaeq;atiye of the quality of product
loaded at the operation where the sample was taken, but rather as an indication of
bed quality in the general geographical area. %he ‘face ‘sample in some instances
represents full seam recovery. At some mines - =eertain -inferior portions of the bed
are left in place to improve the quality of output.v specially where a band of in-
ferior coal occurs between the shale roof and the top ‘of the better coal.

To expedite the float-and-sink test, thé 100-mesh by Q dust was removed from
all samples before separation into specific-gravity fracti "It would be uneco~
nomical to discard this dust, and to include:the materna ﬂhe washed coal would
increase somewhat the ash and sulfur percentéges shown in the washability data for
the dedusted coal. Usually the quantity ofifffhe dust produced during crushing does
not become a serious problem unless the coallis crushed finer than 1-1/2-inch top
size,

In interprefting; uashabllity characteristics of coal frmm floateand-sink data,
it must be remembered that these data are based on precise speéifichgrav1ty separa~
tions, which are*aﬁbroddﬁé&‘bﬁt not equaled in commercial practicé. Washing effi-
ciency usually decneasep*wibh a decrease in the particle size ofisthe washery feed.
During washing, even. in an“efkicient, modern preparation plant, it: is to be ex-
pected that some refuse will be misplaced in the clean _codal and that somg“glean coal
will be rejected with*¥he refuse.

‘Experimental Result¥

Sewanee Bed

The Sewanee bed is 1.of.2.important known.coal deposits present in Hamilton
County. The bed is about.3 feet thick and is. relatively free of persistent shale
partings.’ Sulfgrast:eaks and balls are prﬁsent frdquently in the bed and usually
are clearhy visible ﬁpon inspection of the coal in place. Two large face samples
were collected ir e ‘Sewanee bed to determine!the washing characteristics of the
coal in Hpmi&tdn Cownty:’

Table 6 showg the float-and-sink data on a sample taken in the Richard Lewis
No. 8 mine, operatied by Richarﬁ'tewis, 2 miles north of Signal Mounfdin, Tenn.
Here the bed compgises 35.inches of ‘solid coal. The face gaiplle was" ‘crushed to
1-1/2~-inch top size and ‘the -100-mesh by 0 dust was removed. Bbefore. float-and-sink
testing. Separating thésl-1/2-inch by 100-mesh size at 1.60 specific gravity yields
a float coal contdining 11.3 percent ash and 2.03 percent sulfur. Further examina-
tion of the float<and=sitik data reveals that the sample cannot be upgraded to meet
present metallurgical standards:.:Sulfur determinations on the individual specific~
graviﬁy fractions showed thkt'bnhy uﬁé 2 lightest specific-gravity fractions con-
tained~less’than 2.00 per¢ent:sulfijr.. Once the 1,60-specific-gravity sink material
is removed, further significant:.reduction in float coal sulfur can be achieved only
by an inordinate rejection of intermediate-density matertal. .To:determine the ef-
fect of fine crushing apen fhe ‘relgasé -of impurities; the éampl;}was crushed to 3/8-
inch top size and washed., The float~and~-sink data on ﬁhe&SIB-indh by 100-mesh size
are shown in table 7. Separating the sample at 1.60 specific gravity yields a float
coal containing 11.3 percent.ash.and. 1.97 percent sulfur, a;produet very similar in
quality to the 1.60-specific-gravity float coal after crushing to 1-1/2-inch top size.

1/ Coe, G. D., An Explanation of Washability Curves for the Interpretatiom of Float-
and-Sink Data on Coal: Bureau of Mines Inf, Circ. 7045, 1938, 10 pp.
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TABLE 6. - Washing characteristics of face sample, Richard Lewis
No. 8 mine, Sewanee bed. Sample crushed to
1-1/2-inch top size; data in percent

Specific-
gravity Weight Ash Sulfur
Size fraction |Direct|Cumulative|Direct[Cumulative|Direct |Cumulative
1-1/2-inch by Under - 1,30 7.5 7.5 3.3 3.3 1.43 1.43
100-mesh 1.30 to 1.35] 38,2 45,7 8.5 7.6 1.64 1.61
(96.7 percent 1.35 to 1.40| 26.9 72.6 12,5 9.4 2,11 1.79
of sample) 1.40 to 1.45] 11.6 84.2 16.1 10.4 2,66 1.91
1.45 to 1.50| 4.7 88.9 20,1 10.9 3.08 1.97
1.50 to 1.55| 2.4 91.3 23.8 11.2 3.72 2,02
1.55 to 1.60 .6 91.9 26,2 11.3 4.29 2,03
Qver - 1.60] 8.1 100.0 48,2 14.3 14,06 3.01
100-mesh by O
(3.3 percent 14.7 3.87
of sample)

TABLE 7. - Washing characteristics of face sample, Richard Lewis
No. 8 mine, Sewanee bed. Sample crushed to
3/8=-inch top size; data in percent

Specific-
gravity Weight Ash Sulfur
Size fraction |Direct|Cumulative|Direct]|Cumulative|Direct |Cumulative
3/8-inch by Under - 1.30| 10.1 10.1 3.5 3.5 1.40 1.40
100-mesh 1.30 to 1.35] 34.6 44,7 8.4 7.3 1.62 1.57
(94.5 percent 1.35 to 1.40| 26.6 71.3 12.5 9.2 2,02 1.74
of sample) 1.40 to 1l.45| 1l.4 82.7 16.1 10.2 2,50 1.84
1.45 to 1.50| 5.7 88.4 19.2 10.8 2,81 1.91
1.50 to 1.55 2.6 91.0 23,2 11.1 3.46 1.95
1.55 to 1.60 1.2 92,2 25.1 11.3 3.79 1.97
Qver - 1.60 7.8 100.0 46.8 14,1 13.65 2.88
100-mesh by 0
(5.5 percent 13.1 3.22
of sample)

Comparing the float-and=-sink data in table 7 with that in table 6 shows that
fine crushing has no significant effect upon the release of impurities and that this
method of product improvement cannot be used to upgrade the Richard Lewis No. 8 mine
sample to metallurgical use. Even crushing to flotation size has but minor effect
upon the release of impurities, Table 8 shows the float-and-sink data on the face
sample after crushing to l4-mesh top size., While significant reduction in both ash
and sulfur can be achieved by mechanical cleaning, the resultant washed coal would
not be chemically suitable for metallurgical use.

Another washability sample in the Sewanee bed was taken at a small domestic
mine, operated by Luther Milligan, 1 mile west of Soddy, Tenn. This operation is
about 15 miles northeast of the Richard Lewis No. 8 mine. At the Luther Milligan
mine the bed is 32 inches thick. After the sample is crushed to 1-1/2-inch top size
and the fine dust removed, the coal was float-and-sink tested. These data are given
in table 9. Separating the sample at 1.60 specific gravity yields a float coal con-
taining 9.3 percent ash and 1.61 percent sulfur., Although the preparation of a
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clean coal, containing a maximum of 1.25 percent sulfur, is possible theoretically,
the procedure is commercially infeasible. Table 10 shows the float-and-sink data
on the face sample crushed to 3/8-inch by 100-mesh size. Separating the sample at
1,60 specific gravity yields a float coal containing 9.2 percent ash and 1.42 per-
cent sulfur. At this crushing a float coal containing 1.25 percent sulfur might be
obtained by a precise separation at about 1.35 specific gravity. Even though a com=-
mercial washing procedure of this type cannot be considered too practical, over 50
percent of the raw feed can be upgraded to the desired quality with respect to sul-
fur content. Table 11 shows the float-and-sink data after the sample is crushed to
l4-mesh top size. These data show that little improvement in float coal quality can
be achieved by crushing the sample finer than 3/8-inch top size. 1In addition to the
difficulty of handling the minus l4-mesh coal in the preparation plant, crushing to
this fine size produces a significant amount of minus 100~-mesh dust that was removed
from the sample before float-and-sink testing. Chemical analysis of this fine mate=-
rial indicates that it is a high-sulfur product that probably would adversely affect
the quality of the clean coal if it were permitted to remain in the washery feed.

TABLE 8. - Washing characteristics of face sample, Richard Lewis
No. 8 mine, Sewanee bed. Sample crushed to
l4-mesh top size; data in percent

Specific~
gravity Weight Ash Sulfur
Size fraction |Direct|Cumulative|Direct |Cumulative |Direct |Cumulative
14~ by 100- Under - 1.30| 18.9 18.9 3.2 3.2 1.38 1.38
mesh 1.30 to 1.35] 26.4 45.3 7.7 5.8 1.71 1.57
(80.4 percent 1.35 to 1.40] 20.7 66.0 12.1 7.8 1.95 1.69
of sample) 1.40 to 1.45] 11.9 77.9 15.6 9.0 2,21 1.77
1.45 to 1.50| 6.7 84.6 18.9 9.8 2.52 1.83
1.50 to 1.55] 3.8 88.4 21.9 10.3 2,89 1.88
1.55 to 1.60| 1.2 89.6 23.5 10.5 3.02 1.89
QOver - 1,60] 10.4 100,0 44,6 14.0 10.69 2.81
100-mesh by O
(19.6 percent 13.0 3.32
of sample)

TABLE 9. - Washing characteristics of face sample, Luther Milligan
mine, Sewanee bed, Sample crushed to
1-1/2-inch top size; data in percent

Specific-
gravity Weight Ash Sulfur
Size fraction Direct|Cumulative|Direct|Cumulative|Direct |Cumulative
1-1/2-inch by Under - 1.30 9.5 9.5 4.6 4.6 1.17 1.17
100-mesh 1.30 to 1.35| 59.7 69.2 8.4 7.9 1.40 1.37
(98.5 percent 1.35 to 1.40| 18.2 87.4 11.5 8.6 1.78 1.45
of sample) 1.40 to 1.45 3.9 91.3 14.9 8.9 2,65 1.51
1.45 to 1.50 1.7 93.0 18.3 9.1 3.88 1.55
1.50 to 1.55 1.1 94.1 22,2 9.2 5.67 1.60
1,55 to 1,60 oh 94.5 25,9 9.3 5.67 1.61
Over - 1,60 5,5 100.0 47.7 11.4 15.93 2.40
100-mesh by O
(1.5 percent 16.6 2,68
of sample)
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TABLE 10. - Washing characteristics of face sample, Luther Milligan

mine, Sewanee bed. Sample crushed to
3/8-inch top size; data in percent

Specific-
gravity Weight Ash Sulfur
Size fraction |Direct |Cumulative |Direct|Cumulative|Direct|Cumulative
3/8-inch by Under - 1,30 14.8 14.8 4.1 4.1 1.12 1.12
100-mesh 1.30 to 1.35| 49.1 63.9 8.1 7.2 1.30 1.26
(91.2 percent 1.35 to 1.40| 20,5 84.4 12.0 8.3 1,56 1.33
of sample) 1.40 to 1.45| 5.9 90.3 14.5 8.7 1.92 1.37
1.45 to 1.50| 2,5 92,8 17.5 9.0 2.37 1.40
1.50 to 1.55 1.1 93.9 22,1 9.1 3.19 1,42
1.55 to 1.60 3 94,2 22,1 9.2 3.19 1.42
Over =~ 1.60| 5.8 100,0 48.6 11.5 17.41 2.35
100-mesh by 0
(8.8 percent 12,3 2.34
of sample)

TABLE 11, - Washing characteristics of face sample, Luther Milligan
mine, Sewanee bed, Sample crushed to
l4-mesh top size; data in percent

Specific=
gravity Weight Ash Sulfur
Size fraction |Direct|Cumulative |Direct|Cumulative|Direct|Cumulative
14~ by 100- Under - 1.30| 20,7 20.7 3.3 3.3 1.07 1.07
mesh 1.30 to 1.35| 34.0 54.7 7.4 5.8 1.37 1.26
(85.9 percent 1.35 to 1.40| 22.9 77.6 11.2 7.4 1.45 1.31
of sample) 1.40 to 1.45) 9.4 87.0 14.1 8.1 1.55 1.34
1.45 to 1.50| 4.2 91.2 16.8 8.5 1.85 1.36
1.50 to 1.55 1.8 93.0 19.3 8.8 2.26 1.38
1.55 to 1.60 N 93.4 19.3 8.8 2,26 1.38
Over =~ 1.60| 6.6 100,0 44,8 11.2 13.39 2,18
100-mesh by O
(14.1 percent 11,2 2.45
of sample)

Assuming that the two Sewanee-bed samples are representative of the bed quality
in the area around the sampling locations, there is some indication that sulfur in
the coal decreases as the bed extends northward. Although the deposit in the south=-
ern part of Hamilton County appears totally unsuitable for the needs of the metal-
lurgical industry, the problem of preparing a chemically satisfactory washed coal
from the Sewanee bed at the northern sampling location is not quite so formidable.
Even at the more favorable location, fine crushing and precise washing would be
necessary together with the separate disposal of a significant amount of middlings.

Richland Bed

Other than the Sewanee bed, the Richland is the only bed of commercial impor-
tance in Hamilton County. The Richland bed has been exploited actively in the past;
but, at the time of the field investigation, only one location could be found where
the collection of a satisfactory washability sample could be made. A face sample
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was taken in the Hatfield & Luttrell mine, Hatfield & Luttrell Coal Co., 2-1/2 miles
north of Soddy, Tenn., in the northern part of Hamilton County.

The bed at the Hatfield & Luttrell mine is about 30 inches thick and is over-
lain by several inches of draw slate under a hard shale roof. The washability sam=-
ple did not include the draw slate. Table 12 shows the float-and-sink data after
crushing the face sample to 1-1/2-inch top size and removing the 100-mesh by 0 dust.,
Separating the coal at 1.60 specific gravity yields a float coal containing 6.5 per=
cent ash and 1.26 percent sulfur with a 96.3-percent recovery of raw-coal feed as
float product.

If the sample taken at the Hatfield & Luttrell mine is representative of the
Richland bed in Hamilton County, it appears that this bed can be upgraded by mechan-
ical cleaning to yield a washed coal that is well-suited chemically for
metallurgical use.

TABLE 12. - Washing characteristics of face sample, Hatfield and
Luttrell mine, Richland bed., Sample crushed
to 1-1/2-inch top size; data in percent

Specific-
gravity Weight Ash Sulfur
Size fraction |Direct|Cumulative|Direct|Cumulative|Direct|Cumulative
1-1/2-inch by Under - 1.30| 49.5 49,5 3.1 3.1 0.86 0.86
100-mesh 1.30 to 1.35| 29.7 79.2 7.1 4.6 1.46 1.09
(98.3 percent 1.35 to 1.40| 8.7 87.9 12.0 5.3 1.71 1.15
of sample) 1.40 to 1.45| 4.2 92.1 15.6 5.8 2,16 1.19
1.45 to 1.50| 2.3 9.4 19.7 6.1 2.37 1.22
1.50 to 1.55 1.4 95.8 24,0 6.4 2,97 1.25
1.55 to 1.60 .5 96.3 26,2 6.5 4,07 1.26
Over = 1.60| 3.7 100.0 41,7 7.8 12,57 1.68
100-mesh by 0
(1.7 percent 9.0 2,07
of sample)
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APPENDIX
Completed reports giving results of studies by counties:

Estimation of Known Recoverable Reserves

DOWD, J. J., TURNBULL, L. A., TOENGES, A. L., COOPER, H. M., ABERNETHY, R. F.,
REYNOLDS, D. A., and FRASER, THOMAS. Estimate of Known Recoverable Reserves of
Coking Coal in Cambria County, Pa. Bureau of Mines Rept. of Investigations 4734,
1950, 25 pp.

DOWD, J. J., TURNBULL, L. A., TOENGES, A. L., COOPER, H. M., ABERNETHY, R. F.,
REYNOLDS, D. A., and CRENTZ, W. L. Estimate of Known Recoverable Reserves of Coking
Coal in Indiana County, Pa. Bureau of Mines Rept. of Investigations 4757, 1950,

22 pp.

DOWD, J. J., TURNBULL, L. A., TOENGES, A. L., ABERNETHY, R. F., and REYNOLDS, D. A.
Estimate of Known Recoverable Reserves of Coking Coal in Pike County, Ky. Bureau
of Mines Rept. of Investigations 4792, 1951, 34 pp.

DOWD, J. J., TURNBULL, L. A., TOENGES, A. L., ABERNETHY, R. F., and REYNOLDS, D. A.
Estimate of Known Recoverable Reserves of Coking Coal in Armstrong County, Pa.
Bureau of Mines Rept. of Investigations 4801, 1951, 16 pp.

DOWD, J. J., TURNBULL, L. A., TOENGES, A. L., ABERNETHY, R. F., and REYNOLDS, D. A.
Estimate of Known Recoverable Reserves of Coking Coal in Westmoreland County, Pa.
Bureau of Mines Rept. of Investigations 4803, 1951, 16 pp.

DOWD, J. J., TURNBULL, L. A., TOENGES, A. L., ABERNETHY, R. F., and REYNOLDS, D. A.
Estimate of Known Recoverable Reserves of Coking Coal in Fayette County, Pa. Bureau
of Mines Rept. of Investigations 4807, 1951, 19 pp.

DOWD, J. J., TURNBULL, L. A., TOENGES, A. L., ABERNETHY, R. F., and REYNOLDS, D. A.
Estimate of Known Recoverable Reserves of Coking Coal in Floyd County, Ky. Bureau
of Mines Rept. of Investigations 4813, 1951, 16 pp.

DOWD, J. J., TOENGES, A. L., ABERNETHY, R. F., and REYNOLDS, D, A, Estimate of
Known Recoverable Reserves of Coking Coal in Jefferson County, Pa. Bureau of Mines
Rept. of Investigations 4840, 1952, 18 pp.

DOWD, J. J., TOENGES, A. L., ABERNETHY, R. F., and REYNOLDS, D. A. Estimate of
Known Recoverable Reserves of Coking Coal in Raleigh County, W. Va. Bureau of Mines
Rept. of Investigations 4893, 1952, 37 pp.

DOWD, J. J., TOENGES, A. L., ABERNETHY, R. F., and REYNOLDS, D. A. Estimate of
Known Recoverable Reserves of Coking Coal in Knott County, Ky. Bureau of Mines Rept.
of Investigations 4897, 1952, 20 pp.

WALLACE, J. J., DOWD, J. J., TAVENNER, W. H., PROVOST, JOHN M., ABERNETHY, R. F.,
and REYNOLDS, D. A. Estimate of Known Recoverable Reserves of Coking Coal in
McDowell County, W. Va. Bureau of Mines Rept. of Investigations 4924, 1952, 26 pp.

WALLACE, J. J., DOWD, J. J., TAVENNER, W. H., ABERNETHY, R. F., and REYNOLDS, D. A.
Estimate of Known Recoverable Reserves of Coking Coal in Wyoming County, W. Va.
Bureau of Mines Rept. of Investigations 4966, 1953, 39 pp.
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WALLACE, J. J., DOWD, J. J., WILLIAMS, LLOYD, ABERNETHY, R. F., and REYNOLDS, D. A.
Estimate of Known Recoverable Reserves of Coking Coal in Allegany County, Md. Bureau
of Mines Rept. of Investigations 4970, 1953, 18 pp.

WALLACE, J. J., DOWD, J. J., BOWSHER, J. A., ABERNETHY, R. F., and REYNOLGS, D. A.
Estimate of Known Recoverable Reserves of Coking Coal in Somerset County, Pa.
Bureau of Mines Rept. of Investigations 4998, 1953, 20 pp.

WALLACE, J. J., DOWD, J. J., PROVOST, J. M., ABERNETHY, R. F., and REYNOLDS, D. A.
Estimate of Known Recoverable Reserves of Coking Coal in Allegheny County, Pa.
Bureau of Mines Rept, of Investigations 5003, 1953, 16 pp.

WALLACE, J. J., DOWD, J. J., TRAVIS, R. G., ABERNETHY, R. F., and REYNOLDS, D. A.
Estimate of Known Recoverable Reserves of Coking Coal in Letcher County, Ky. Bureau
of Mines Rept. of Investigations 5016, 1953, 26 pp.

WILLIAMS, LLOYD, LOWE, ROBERT, TURNBULL, L. A., CARMAN, E. P., CRENIZ, W. L.,
REYNOLDS, D. A., and ABERNETHY, R. F. Estimate of Known Recoverable Reserves and
the Preparation and Carbonizing Properties of Coking Coal in Putnam County, Tenn.
Bureau of Mines Rept. of Investigations 5029, 1954, 21 pp.

WALLACE, J. J., DOWD, J. J., TRAVIS, R. G., ABERNETHY, R. F., and REYNOLDS, D. A.
Estimate of Known Recoverable Reserves of Coking Coal in Harlan County, Ky. Bureau
of Mines Rept., of Investigations 5037, 1954, 26 pp.

WALLACE, J. J., DOWD, J. J., TAVENNER, W. H., ABERNETHY, R. F., and REYNOLDS, D. A.
Estimate of Known Recoverable Reserves of Coking Coal in Mingo County, W. Va.
Bureau of Mines Rept. of Investigations 5068, 1954, 57 pp.

WALLACE, J. J., DOWD, J. J., TAVENNER, W. H., PROVOST, J. M., ABERNETHY, R. F., and
REYNOLDS, D. A. Estimate of Known Recoverable Reserves of Coking Coal in Mercer
County, W. Va. Bureau of Mines Rept. of Investigations 5077, 1954, 20 pp.

WALLACE, J. J., DOWD, J. J., TRAVIS, R. G., ABERNETHY, R. F., and REYNOLDS, D. A.
Estimate of Known Recoverable Reserves of Coking Coal in Perry County, Ky. Bureau
of Mines Rept. of Investigations 5083, 1954, 26 pp.

WALLACE, J. J., DOWD, J. J., PROVOST, J. M., ABERNETHY, R. F., and REYNOLDS, D. A.
Estimate of Known Recoverable Reserves of Coking Coal in Washington County, Pa.
Bureau of Mines Rept. of Investigations 5109, 1955, 23 pp.

WILLIAMS, L., ABERNETHY, R. F., GANDRUD, B. W., REYNOLDS, D. A., and WOLFSON, D. E.
Estimate of Known Recoverable Reserves and the Preparation and Carbonizing Proper-
ties of Coking Coal in Overton County, Tenn., Bureau of Mines Rept. of Investiga-
tions 5131, 1955, 27 pp.

WILLIAMS, LLOYD, HERSHEY, R. E., ABERNETHY, R. F., GANDRUD, B. W., and REYNOLDS,
D. A. Estimate of Known Recoverable Reserves and the Preparation and Carbonizing
Properties of Coking Coal in Sequatchie County, Tenn. Bureau of Mines Rept. of
Investigations 5136, 1955, 28 pp.

WALLACE, J. J., DOWD, J. J., PROVOST, J. M., ABERNETHY, R. F., and REYNOLDS, D. A.
Estimate of Known Recoverable Reserves of Coking Coal in Greene County, Pa. Bureau
of Mines Rept. of Investigations 5143, 1955, 22 pp.
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HERSHEY, R. E., WILLIAMS, LLOYD, and GANDRUD, B. W. Estimate of Known Recoverable
Reserves of Coking Coal in Grundy County, Tenn. Bureau of Mines Rept. of Investiga-
tions 5148, 1955, 16 pp.

WILLIAMS, LLOYD, HERSHEY, R. E., and GANDRUD, B. W. Estimate of Known Recoverable
Reserves and the Preparation and Carbonizing Properties of Coking Coal in Marion
County, Tenn. Bureau of Mines Rept. of Investigations 5159, 1955, 30 pp.

DOWD, J. J., PROVOST, J. M., TRAVIS, R. G., ABERNETHY, R. F., and REYNOLDS, D. A.
Estimate of Known Recoverable Reserves of Coking Coal in Brooke County, W. Va.
Bureau of Mines Rept, of Investigations 5160, 1955, 17 pp.

BLAYLOCK, D. W., DOWD, J. J., ABERNETHY, R. F., and REYNOLDS, D. A. Estimate of
Known Recoverable Reserves of Coking Coal in Clearfield County, Pa. Bureau of
Mines Rept. of Investigations 5166, 1955, 36 pp.

DOWD, J. J., PROVOST, J. M., ABERNETHY, R. F., and REYNOLDS, D. A, Estimate of
Known Recoverable Reserves of Coking Coal in Ohio County, W. Va. Bureau of Mines
Rept. of Investigations 5171, 1955, 14 pp.

WILLIAMS, LLOYD, JAMES, C. W., GANDRUD, B. W., and REYNOLDS, D. A., Estimate of
Known Recoverable Reserves and the Preparation and Carbonizing Properties of Coking
Coal in Anderson County, Tenn., Bureau of Mines Rept. of Investigations 5185, 1956,
52 pp.

DOWD, J. J., PROVOST, J. M., ABERNETHY, R. F., and REYNOLDS, D. A, Estimate of
Known Recoverable Reserves of Coking Coal in Marshall County, W. Va. Bureau of
Mines Rept. of Investigations 5207, 1956, 21 pp.

HERSHEY, R. E., WILLIAMS, L., CRENTZ, W. L., and MILLER, J. W. Estimate of Known
Recoverable Reserves and the Preparation Characteristics of Coking Coal in Van Buren
County, Tenn., Bureau of Mines Rept. of Investigations 5208, 1956, 25 pp.

HERSHEY, R. E., WILLIAMS, L., CRENTZ, W. L., MILLER, J. W., and REYNOLDS, D. A.
Estimate of Known Recoverable Reserves and the Preparation and Carbonizing Proper-
ties of Coking Coal in Claiborne County, Tenn. Bureau of Mines Rept. of Investiga-
tions 5229, 1956, 44 pp.

BLAYLOCK, D. W., DOWD, J. J., ABERNETHY, R. F., and REYNOLDS, D. A, Estimate of
Known Recoverable Reserves of Coking Coal in Clarion County, Pa. Bureau of Mines
Rept. of Investigations 5231, 1956, 27 pp.

WILLIAMS, L., GIBBS, H. K., CRENTZ, W. L., and MILLER, J, W. Estimate of Known
Recoverable Reserves and the Preparation Characteristics of Coking Coal in Scott
County, Tenn. Bureau of Mines Rept. of Investigations 5232, 1956, 36 pp.

TRAVIS, R. G., DOWD, J. J., ABERNETHY, R. F., and REYNOLDS, D. A. Estimate of
Known Recoverable Reserves of Coking Coal in Monongalia County, W. Va. Bureau of
Mines Rept. of Investigations 5233, 1956, 30 pp.

WILLIAMS, L., and HERSHEY, R. E. Estimate of Known Recoverable Reserves of Coking
Coal in Bledsoe County, Tenn. Bureau of Mines Rept. of Investigations 5234, 1956,
18 PPe.
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LOWE, R. W., CRENTZ, W. L., and MILLER, J. W. Estimate of Known Recoverable
Reserves and the Preparation Characteristics of Coking Coal in Fentress County,
Tenn. Bureau of Mines Rept. of Investigations 5235, 1956, 34 pp.

WILLIAMS, L., GIBBS, H. K., CRENTZ, W. L., MILLER, J. W., and REYNOLDS, D. A.
Estimate of Known Recoverable Reserves and the Preparation and Carbonizing Proper-
ties of Coking Coal in Campbell County, Tenn. Bureau of Mines Rept. of Investiga-
tions 5258. (In press.)

TAVENNER, W. H., DOWD, J. J., ABERNETHY, R. F., and REYNOLDS, D, A. Estimate of
Known Recoverable Reserves of Coking Coal in Logan County, W. Va. Bureau of Mines
Rept. of Investigations 5259. (In press.)

Preparation Studies

CRENTZ, W. L., and STEELE, FERN. Preparation Characteristics of Coal Occurring in
Cambria County, Pa. Bureau of Mines Rept. of Investigations 4747, 1950, 40 pp.

CRENTZ, W. L., STEELE, FERN, and BAILEY, A. L. Preparation Characteristics of Coal
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