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39° 30" [ [ T . = Sﬂe%\d\ Netons VI BTG 38°30 DISCUSSION sections, although the names of coal zones are retained (except where discussed in the Elsewhere in the study area the coal zone is located relative to the underlying Ballard coal
] 534 o z \ 33 = - and M. Garfield Forfation "1 ‘ The Book Cliffs coal field extends diagonally across the Westwater 30" x 60’ section on “Coal zones and coal beds”). Miscorrelation of coal zones is possible because zone.
p ey 24 = ‘ quadrangle from the southwest to the northeast. The coal field is named for the Book Cliffs, of errors inherent in the methods employed in this study, including hand level and altimeter. The Carbonera coal zone (Erdmann, 1934, p. 86) consists of 1-6 coal beds ranging
. = ‘ a prominent, generally southward-facing escarpment that is underlain by Upper Cretaceous Some difficulty in ‘de.nt‘fymg the top Of. the Sego Sapdstone was encountered and there in thickness from 1 in. to more than 7 ft (2.5-213 cm). The Carbonera is the least per-
' \ and Tertiary rocks. The study area covered by this report is the northeastern part of the may be a problem with its correlation in some sections. ) ) vasive of the four coal zones and is not present in many parts of the study area. Where
7 - = = ‘ N Westwater 30” x 60" quadrangle and includes all or parts of the Bar X Wash, Bryson A diligent search was made for all coal occurrences in measured sections and describ- present, it ranges in thickness from 2 1/2 in. to about 29 ft (6 cm to 9 m). The base of
c | / Canyon, Carbonera, Jim Canyon, and San Arroyo Ridge 7 1/2-minute quadrangles. ed after cl.ose examination, including digging trenches. Most of the measured sections ex- the zone is about 252-380 ft (77-116 m) above the top of the Sego Sandstone. Coal
3 ; (1 : NS — tend no higher than the highest coal occurrence although the strata above the highest coal sections were measured as far east as long 108° 57’ 30" W., to include data from the
a | { ; | N T occurie?ce w;are et)_(ammed to verify t}éat the ‘glc?urrl‘znci was 1'1(1ideed t}}:e hlgtheft- Sfotgne n- area of the Carbonera coal zone type locality. The Carbonera coal zone extends west
- ‘ N L f i ( f complelecod. sectionsiweremeasured on:oULYING «Nobs- o Idges whete strata of theupr from the type locality and includes coal beds that are positioned stratigraphically similar
. / n \ y | “ X STRATIGRAPHY OF COAL-BEARING ROCKS AND ADJACENT STRATA per part of the coal-bearing section are not present or where coal beds are burned and velative toytIl))e undersllying Chesterfisld coal zone: . srapeay
. \ I == Vi) ] 1 | = | 3 / Most coal in the study area occurs in the Upper Cretaceous Neslen Formation in Utah the ash of the burned coal could not be definitely located. In addition to coal beds that have been correlated with the four coal zones, other minor
Va7 N ‘ : 7 I S { & and, in its stratigraphic equivalent, the lower part of the Mount Garfield Formation in Col- Subsurface information is from holes drilled to obtain coal quality data (Carbonera coal beds occur in the study area. These coal beds occur sporadically, cannot be correlated,
o 7 y = g 5 \ \ ¥ i \\ =D 7 = orado. Minor coal beds occur in strata above the Neslen. According to H.W. Roehler (oral 1-€, _USGSCBB_C (8 apd U'S.GSCBBC 2), as well as from geophysical logs of ‘natural and therefore are not considered to be coal zones. One to four coal beds occur between
g SV 2 ; " N \ _ > 7 . commun., 1980), the Neslen, lower Mount Garfield, and adjacent strata are typical ex- gas drlll'holes which are identified by name on the map. Although the natural gas drill holes the lower and Ballard coal zones and range in thickness from 1 in. to more than 3 ft (2.5
N7 ‘ 1‘ = 5 l \ 7 = > amples of strand-plain sedimentation. These stand-plain deposits are, in ascending order, were drilled deeper than the Sego Sandstone, only data to the top of the Sego are shown cm to 1 m). One to six beds occur between the Ballard and Chesterfield coal zones and
E 2 AN/ \ 1 \ 3 —~ T the Sego Sandstone (lower, middle, and upper strand-plain environment); the Neslen For- in this study. The geophysical logs, commonly run in combination, include gamma gam- range in thickness from 1 in. to more than 5 ft (2.5 cm to 1.5 m). One to four coal beds
, = (& AN | = | = ) mation in Utah and the lower Mount Garfield Formation in Colorado (mostly paludal en- ma, gamma ray, lajrerolog, neutron, spontaneous potential, and resistivity. These geophysical occur between the Chesterfield and Carbonera coal zones, or between the Chesterfield
X ‘ S Al N N B \ vironment); the Farrer Formation in Utah and the upper Mount Garfield Formation in Col- logs are on.ly marginally useful for discerning coal and are subject to misinterpretation. The coal zone and the estimated horizon of the Carbonera in measured sections where the
( \ 2N | St M Y \ Yo A orado (coastal-plain environment); and the Tuscher Formation in Utah and the Hunter coal beds 1ntemreted from geophysical logs are generally thicker than those in adjacent Carbonera does not occur. One to eight coal beds occur above the Carbonera coal zone
‘ ) iy Y R Y ”/’ ’,,\Q) ‘/I e | [ ‘ iy \ , Pl »:/‘t % R \ Canyon Formation in Colorado (alluvial environment). All of these formations are ex- Fneasure.d sections and impure coal and' Partings of shale, siltstone, and tonstein, common or above the estimated horizon of that zone. The beds range in thickness from 1 in. to
7 A ‘ : 37 M= A RN =/n\ ) g 4 it Y 3 c posed in the Book Cliffs of Colorado and Utah (Erdmann, 1934, p. 32-33; Fisher, 1936, in or adjacent to coal beds, are not differentiated. more than 5ft (2.5cm to 1.5m). They occur from about 5 ft to about 2504 (1.5-76 m)
pasiic Thnsissibi Skl es \ ; X / = O\ Pt A SIS ! w 7 L = o p. 15-20) and the stratigraphic nomenclature in the study area is shown on figure 1. above the top of the Carbonera coal zone.
13-30 Federal 7 N (L AN NS X X ! ‘ \ [ \ Q < The Sego Sandstone is composed of several persistent littoral marine sandstone tongues
2 NN N \ W\ Wit | RS [ that are interbedded with beds of silty-sandy shale. The sandstone tongues grade into the COAL ZONES AND COAL BEDS
7 ' ) % DIV f \ | | \ / f BN ~ it i L e e S s N Four coal zones delineated in the study area, in ascending order, are the lower, Ballard
> QY / \ A7/ \/ | i | )Y A g ( 7 | \ | et i : ) ) ’ ’
Z 2 }\.}xl | ( 7 \ [ = \ . / g 7 8 § , ‘ / = stone occurs as two distinct tongues separated by the Anchor Mine Tongue of the marine Chesterfield. and Carbonera. COAL RESOURCES
Y 0 3 RN N N N , / \ 4 Mancos Shale. 2 . . .
e X = lf AT " ) Sandstone beds of the Sego are composed of very fine to medium-grained quartz, and Lower 15 the informal name for a coal zone that is petvasive throughout the study The U.S. Geological Survey generates coal resources calculations using the computer-
\ ) = 3 > N I ‘ t minor amounts of kaolinized feldspar and opaque mineral grains. The sandstones are com- area, It consists of 1-9 coal beds that occur from about 1 in. (2.5 cm) above the top of based National Coal Resources Data System (NCRDS). The system can effectively com-
1 u, ) ) 2 N C monly crossbedded or cross laminated and range from brown to very light gray. The Sego the Sego Sand;tone to about 50 ft (15 m) above it. Individual qoal beds range in thickness pute coal resources of individual, noncomplex, persistent coal beds; however, due to the
l ) S (N D) 8t 1) ‘ I = v Sandstone overlies the Buck Tongue of the Mancos Shale. The thickness of the Sego Sand- from ak?out 1 in. to more than 3 ft (2.5 cm. 16 1_ m). The ttherSS of the zone ranges highly lenticular nature of the coal beds in the study area, their general thinness, and the
A ) = ) ‘ \ L S AN LA stone is about 200 ft (61 m) in the area of this report. from 8 in. to 51 ft (20 cm to 15.5 m). This zone includes the Palisade coal zone as used abundance of interbedded noncoal materials, resource estimates were not calculated using
1\ t \ ( . : :
\ = x = AR = \ f : A — The Neslen Formation and the lower part of the Mount Garfield Formation are com- by Fisher (1.936,.1). 99) and Erdmann (1934, p. 81-83) in the study area; the name Palisade NCRDS. Data on coal beds, as well as strata above, between, and below coal beds ex-
X = ; ) : ‘ ; Rt R /i posed of shale, silty-sandy shale, and sandstone. The shale is commonly carbonaceous; lsnot us§d = gus report, hov;zeyer, b-elfause lYoung L5955, ph.lgl? ) lo bser\t;gd ﬂ;}? ¢ g;? co;l amined in measured sections and drill holes as part of this study were entered into NCRDS.
= ‘ : = R = I\ \ N7 “ ' however, in many places it is noncarbonaceous and greenish gray. Coal beds occur EOHei e stuayarea ls comesfivanitg coal saneistaligrplically ower (nan the alisace On the basis of his observation of the quality of the coal, Fisher (1936, p. 94, 97)
A\ N = N ‘; ] N = throughout these formations but the greatest number of beds and the thickest beds are in its type locality near Palisade, Colo. The lower coal zone may be correlative with the believed that the Book Cliffs coal field, from just east of long 109°32" W. to about long
- \ =N J J = W) — concentrated in the upper part. Sandstone constitutes less than half of the stratigraphic Anchor coal zone (Erdmann, 1934, p. 80-81; Young, 1955, p. 190). 109°00" W., contained no coal resources. However, analyses of samples from coal drill
: N i = thickness of the Neslen and the lower part of the Mount Garfield. Most of the sandstone The Ballard coal zone (Fisher, 1936, p. 18-19) consists of 1-4 coal beds ranging in holes USGSCBBC 1 and USGSCBBC 2 indicate that there are numerous coal beds 14
1 Sl N == L is very fine grained, cross laminated, and brown to very light gray. The sandstone bodies thickness from less than 1 in. to more than 3 ft (2.5 cm to 1 m). The thickness of the in. (35 cm) or more thick of relatively high apparent rank, and with an ash content of less
g N ‘ 5 ? = are pod shaped to blanket lenticular and are believed to be products of distributary streams. zone ranges from 6 in. to about 17 ft (20 cm to 5 m). The base of the zone ranges from than 25 weight percent on a moisture-free basis in the study area west of the Utah-Colorado
5 = N 3 : N - ; The Sulphur Canyon Sandstone Member of the Neslen Formation (Fisher, 1936, p. 18) 123 to 189 ft (37-58 m) above the top of the Sego Sandstone. The Ballard is generally border. Erdmann (1934, p. 96) estimates combined coal resources for the Palisade (lower),
= g (B { | 2 =7 { is present in the southwestern part of the study area extending east to the canyon of Bitter pervasive in the study area. The Ballard coal zone was defined by Fisher (1936, p. 18-19) Cameo (Ballard), Carbonera, and local beds in T.7 S., R.104 W., an area just east of the
D ) 3 I ) R ‘ Carbonera 1-Co5 Creek. A coarse siltstone body, similar to the Sulphur Canyon and possibly genetically as occurring just beneath and coextensive with the Thompson Canyon Sandstone Member Utah-Colorado border, to be 180 million short tons (163 million metric tons).
3 \ ; 3 ( = J % : \ \ ) @ S M’ related to it, occurs in the general area of Bar X and Jim Canyons. of the Neslen Formation. On the basis of Fisher’s definition, the Ballard is not present east Coal has been mined in only one place in the study area, near the abandoned town
4 Belco Petroleum Corp. Westbit '3 \ ) : ' SRR q N ] ¥ ) = o The approximate location of the contact between the Neslen and Mount Garfield of about long 109° 25"W. Doelling (1972) subsequently extended the Ballard coal zone of Carbonera. A total of 171,892 short tons (155,938 metric tons) were mined there as
= ‘ \ =2 \ — Formations and the underlying Sego Sandstone is generally distinct; however, in some places eastward to near the Utah-Colorado border. In this report, the Thompson Canyon Sand- of 1927 (Erdmann, 1934, p. 96).
: R = S the exact boundary is difficult to locate. The thickness of the Neslen Formation and the stone and Sulphur Canyon Sandstone Members are considered to be genetically related; Most of the surface and mineral rights are federally owned, although some are state
= < a lower part of the Mount Garfield is roughly 400-500 ft (122-152 m). the similarity of lithologies, their pervasive character, and their occurrence at about the owned and very few are privately owned.
N 1 ~ / = The Farrer Formation in Utah and its equivalent, the upper part of the Mount Garfield Same stratigraphic position within the Neslen Formation strong!y suggests this. The two
] ) VTR z W77 e s, e 1 e Se DIEAES \. , ‘ Formation in Colorado, are fluvial deposits and contain proportionately more and coarser membeys are viewed as being part 9f a once continuous deposit that was later bisected
~ ) 7 ! sandstone than the Neslen Formation. The thickness of sandstone units increases pro- F’y erosion that sculpted the Book Cliffs. The Sulphu.r Canyon Sandstone Member extends
= ‘ ' gressively upward through the Farrer and upper part of the Mount Garfield into the overly- into the study area as far east as the canyon of Bitter Creek, and by analogy, the coal COAL ANALYSES
T = ( . ‘ V) ing Tuscher Formation in Utah and the equivalent Hunter Canyon Formation in Colorado. occurring beneath it is correlated with the Ballard and is therefore called Ballard. The Ballard
\ = = SIS R ' =\ / Np=—="14§" 0 Almost all of the shale in the formations above the Neslen and lower part of the Mount coal zone in the study area, however, occurs some distance below the Sulphur Canyon Selected coal analyses of samples obtained from the drill holes Carbonera 1-C,
= ‘ = } IR 7 == =7 ‘ ‘ e T e o Garfield is grayish green and noncarbonaceous. However, coal beds do occur sporadically Sandstone Member, and not just below it as does the type Ballard beneath the Thompson USGSCBBC 1, and USGSCBBC 2 are presented in tables 1-7. Analytical data are keyed
D £ 1 / in the Farrer and the upper part of the Mount Garfield. The contact of the Farrer and the Canyon Sandstone Member. The Ballard coal zone is correlated with the Cameo coal zone by number to coal sections shown in cross sections F-F’ and M-M’
I ( P 7 v 2 upper part of the Mount Garfield with the underlying units is gradational and difficult to of Erdmann (1934, p. 133, 137) described near the Utah-Colorado border. Coal and impure coal were visually determined in the measured sections and are pro-
— ) =Y [ 4 ] 5 identify (Fisher, 1936, p. 17; Erdmann, 1934, p. 44). The Chesterfield coal zone of Fisher (1936, p. 19) consists of 1-6 coal beds ranging bably reasonably accurate; however, some beds in the drill holes described as coal (as deter-
‘ Coseka Resources USA Ltd. 1 1 ¢ s\ 7 in thickness from 1 in. to more than 7 ft (2.5 to 213 cm). The thickness of the zone ranges mined visually) are actually impure coal on the basis of analytical data.
N State 3-32-1 5-5-260M‘ = 3 JA | 163 - K st caEo from 5 in. to about 33 ft (13 cm to 10 m). The base of the zone ranges from 195 to 325 Apparent coal rank is high-volatile B and high-volatile C bituminous and increases ir-
==\ \ N ! e N SN ft (59-99 m) above the top of the Sego Sandstone and is generally pervasive in the study regularly with depth. From east to west, coal of higher apparent rank occurs at a higher
NS - TN i A SR i ], METHODS OF INVESTIGATION AND CORRELATION area. The Chesterfield coal zone was defined by Fisher (1936, p. 19) as occurring just above position in the stratigraphic section although at approximately the same structural level.
= OSSN W) T TN R (T e =t o ) - iy y = - JLGBC 931 J Coal zone correlations are present in cross sections A~A’ through O-0O"’. Lines and the Thompson Canyon Sandstone Member of the Neslen Formation, and eastward he map- It is unclear if the high-rank coal beds higher in the stratigraphic section have any relation-
= — 4 N (< ‘ letter designations of the respective cross sections are plotted on the map as are the loca- ped it just above or a short distance above the Sulphur Canyon Sandstone Member of ship to the fact that rocks are in closer proximity to crystalline basement rocks in the plunging
— | | tions and number of the measured sections and drill holes. The lines of section are aligned the Neslen Formation. The Sulphur Canyon Sandstone Member and the Chesterfield coal nose of the Uncompahgre Plateau. In any case, it is assumed that coal rank increases nor-
= [ A1 f = N\ roughly north-south and east-west with minor exceptions. The cross sections intersect to zone are present in the southwestern part of the study area. The extension of the coal thwestward where coal beds are depressed into the depths of the Uinta Basin.
‘ 2= — T i = : i 3y .GBC\QQS obtain a more reliable basis for coal correlation. zone eastward through the study area into the Carbonera 7 1/2-minute quadrangle is bas- Sulfur content in the coal samples averages about 0.7 percent and ash, on a moisture-
\ - | § = Palmer Qil and|Gas Co / N ‘ Drill-hole and measured section data are from a variety of sources. The correlation ed in part on the occurrence near the Utah-Colorado border of a white sandy siltstone free basis, averages about 13 percent. It is believed that these analytical data are a general
> = = Federal 156<15 0N of coal zones identified in some of the previous studies has been reinterpreted in some unit that is considered to be a possible correlative of the Sulphur Canyon Sandstone Member. reflection of coal quality in the study area.
. | Coseka Resources USA Ltd. { 1= ! U RS
' _OFederal 6-4-16-25 : ; == \ LS ; » ! <
B — k ) A\ T ’ ) = GBC 93? Table 5. Proximate and ultimate analyses, Btu/Ib, moist, ash free Btu/Ib, and apparent rank for selected coal samples from drill hole USGSCBBC 1
= ) ; . Q [As rec’d, as received; daf, dry, ash free; leaders (- --) indicate no data. All analyses by U.S. Department of Energy]
; O o — AR (((// & LRSS = > . \ IS lider4 L= ‘ \ — =  " 7 : —~ S Sample number From To Thickness Analysis Proximate analysis Btu/1b Ultimate analysis Moist, ash free Btu/1b Apparent rank
Texas Ojrand Gas Cd. "~ Texas Oil and-Gas Co. 5 WA / ) NN = MR TN (e ] = ~ ( : N . 7 > ‘ = (shown on M-M')  (ft)(in.) (ft)(in.) (ft)(in.) basis Moisture Volatile Fixed Ash Carbon Hydrogen Nitrogen Oxygen Sulfur (calculated by Parr's
Arco Federah™B™" 154> Haney-Federal 1 GBC 504 matter  carbon sixth formula, 1928,
; p. 7-23)
1 84 6 85 5.5 0 11.5 As rec'd 10.4 32.1 44,5 13,0 10,639 60.2 5.4 1.6 19.2 0.6 12,406 High-volatile C bituminous
S Moisture free --- 35.8 49.7 14,5 11,870 67.1 4.8 1.8 i i
sl SN e daf 41.8  58.2  --- 13,879  78.5 5.6 2.1 13.0 8
2 147 4 148 4 1 0 As rec'd 9.1 22.8 31.5 3646 7,349 41.1 4.3 1.2 16.1 .8 12,285 High-volatile C bituminous
Moisture free --- 25,0 34,7 40.3 8,081 45,2 3,6 1l y3 8.8 .9
daf --- 41.9 5841 --- 13,528 75.6 6.0 2.1 14.8 1.4
3 150 3.25 151 3.25 1 0 As rec'd 11.0 29.0 42.6 17.4 9,935 55.6 5,2 1.4 19.4 8 12,274 High-volatile C bituminous
Moisture free --- 32.6 47.8 19.6 11,168 62.5 4.5 1.6 10.8 .9
daf --- 40.5 59.5 --- 13,883 17,7 5.6 2.0 13.5 1.2
4 190 11 196 1 5 2 As rec'd 10.5 30.1 46.8 12.6 10,710 60.1 5.4 1.6 19.7 7 12,423 High-volatile C bituminous
Moisture free --- 33.7 52.3 14,0 11,968 67.1 4.7 1.8 11.5 8
E [Belco Petroleum Corp. Westbit 2 = daf --- 39.2 60.8 --- 13,923 78.1 5.5 2.1 13.4 9
Q
Sfoong’:;dssié::igd 5 200 10 201 7.5 o 9.5 As rec'd 11.4 30.2 46,7 11.7 10,809 61.0 5.4 1.6 19.7 6 12,397 High-volatile C bituminous
M o Moisture free 34,1  52.7 13.2 12,197 68.9 4.6 1.8 10.8 7
— — daf --- 39.3 60.7 --- 14,055 #9..3 5.4 2.1 12.5 8
5 ) 6 204 0 205 3 1 3 As rec'd 11.4 32.4 48.1 8.1 11,258 63.4 5:7 17 20.5 6 12,351 High-volatile C bituminous
Moisture free --- 36.6 54.2 9.2 12,712 716 5.0 1.9 11.7 7
Contact between Sego Sandstone” — daf --- 40.3 59.7 --- 13,994 78.8 545 2.1 12.9
i and Mt. Garfield Formatigg‘;’;;", —
E Z s 210 6.5 211 4.5 0 10 As rec'd 9.9 32.0 46,0 12.1 10,938 61.4 5.5 126 18.7 a7 12,607 High-volatile C bituminous
UsGscBBC 2% _Benson, Montin, and I Moisture free -—- 35.6 51.0 13.4 12,135 68.1 4.9 1.8 11.0 ol
Greer Norton 1 daf --- 41.1 58.9 --- 14,015 78.6 5.7 2.1 127 8
= N T e 8 232 9 234 10 2 1 As rec'd 9.0 33.7  43.8 13.5 10,833 60.8 5.4 1.5 18.1 J 12,712 High-volatile C bituminous
s S ) = f = j \ R — Moisture free 3740 48.2 14.8 11,900  66.8 4.8 1.6 11.1 7
NS _ ' L/ : : = = 18 - daf -—- 43.5 56.5 --- 13,963 78.4 Be7 19 13.1 .9
9 239 155 241 5 2 3.5 As rec'd 8.1 28.5 42.5 20.9 9,766 551 4.7 1.5 16.6 6 125672 High-volatile C bituminous
] E Y P S (il Moisture free - 30.9 46.4 22.7 10,623 60.6 4.2 1.6 10.2 7
O Mz, Gatfiald Fhrmation daf 40.1  59.9  --- 13,751 78.5 5.4 2.1 13.3 9
10 252 11 254 2 1 3 As rec'd 10.1 3741 47.4 4,8 12,036 67.6 5.8 1.7 19.5 +6 12,699 High-volatile C bituminous
GBC 222b Moisture free --- 42.0 52.6 5.4 13,395 75,2 542 1.9 11.6 7
e daf -—- 44 .4 55.6 -—- 14,155 79.5 5.5 2.0 12.3 8
q ch
\ / 11 259 9 261 1 1 4 As rec'd 9.5 35.4 48,2 6.9 11,851 66.7 5.7 1.7 18.3 .6 12,816 High-volatile C bituminous
S e SCO“tSa“dBe‘Wiee”d Moisture free -—- 39,1 53.2 7.7 13,101 73.8 5.2 1.9 10.9 7
B ) L €90 Sandstone-an e— o . .
Texas Oil-and Gas Co. - Arco San Arroyo 31 ] ) S— Neslen Formation daf 42.3 57.7 14,186 79.9 5.6 2.0 11.8 8
¢ Ao kuderal (G ! ’ s D oo 12 297 5 298 8 1 3 As rec'd 9.3 35.1 45.4 10.2 11,357  63.7 5.5 1.7 18.2 .6 12,784 High-volatile C bituminous
Sinclair Ot Co. e S Moisture free 38.7 50.1 11.2 12,515  70.2 5.0 1.9 11.0 7
fan Afraye2d daf 43.6 56.4  --- 14,101  79.1 5.6 2.1 12.4 8
GBC 687 13 382 4 384 6 2 Z As rec'd 10.4 32.2 47.3 10.1 11,314  63.8 5.6 1.7 18.2 5 12,721 High-volatile C bituminous
Moisture free -—- 35.9 52.8 11.3 12,624 7112 5.0 1.9 10.0 6
A 7, \ daf -—- 40.5 59.5 --- 14,229 80.3 5.6 2.2 11.3 7
ca Contact betwe/eﬁjs\ego‘ Sandstone”
e V! /and Mt. Garfield:Formation 14 498 6 499 8 1 2 As rec'd 9.3 30.1 48,5 12.1 11,241 63.1 5.5 Ll 16.9 7 12,956 High-volatile C bituminous
Wy / o = > Moisture free - 33.2 53.4 13.4 12,396 69.6 4.9 1.9 9.6 8
: ' GBC 380 : daf 38.3  61.7 --- 14,307 80.3 5.7 2.2 11.0 9
l 15 513 5 516 0 2 7 As rec'd 9.5 3L.7 43,9 14,9 10,709 60.2 52 1.6 16.8 1.2 12,790 High-volatile C bituminous
—— 353 Moisture free - 35.1 48.4 16.5 11,839 66.5 4.6 1.8 9.2 1.3
K’ 4 daf a== 42.0 58.0 --= 14,182 79.7 5.5 2:1 11.1 1.6
ks ek o =\ 16 528 8 529 2.5 0 6.5 As rec'd 7.9 33.1 42.1 16.9 10,777  60.0 5.0 1.7 15.7 7 13,226 High-volatile B bituminous
Nicor Federal 1{ B’ Moisture free - 35:9 45,7 18.4 11,702 65.1 4.5 1.8 9.4 8
;/ daf --- 44,0 56.0 --- 14,337 79.8 5w5 2.3 11.5 9
TXO Production Corp® § j \
Lauck Federal1 T i GBC 370 M=
> ( , > GBE. 976 Table 6. Proximate and ultimate analyses, Btu/Ib, moist, ash free Btu/Ib, and apparent rank for selected coal samples from drill hole USGSCBBC 2
S Y/, ) =" X
{if;qn;; » Y > 4 C 7 7 5 [As rec’d, as received; daf, dry, ash free; leaders (- - -) indicate no data. Analysis for sample no. 15 by Geochemical Testing; all others by U.S. Department of Energy]
Zic | GBC 989 . ' .
is 348 : — Sample number From To Thickness Analysis Proximate analysis Btu/1b Ultimate analysis Moist, ash free Btu/l1b Apparent rank
OArco 27-1 G 7 = ~s§go:=tsa:;d2:§:1v:z%& (shown on F-F')  (ft)(in.) (ft)(in.) (ft) (in.) basis Moisture Volatile Fixed Ash Carbon Hydrogen Nitrogen Oxygen Sulfur (calculated by Parr's
\ Neslen Formatign — )t ontEciBetwesn-Seqe Sandstona matter  carbon sixth formula, 1928,
) /] \ “ZP\0 - and Mt. Garfield Formation=" p. 7-23)
GBC 263 D-WBC ’ S X R
Bac 260/0 S e —E——tee A 174528 L \§ 1 296 6 297 2 0o 8 As received 5.6 24.6 32,2 37.6 7,723  43.9 4.0 1.1 12.7 0.7 13,154 High-volatile B bituminous
' \ \-’ #—GBC 1005 Moisture free — --- 26.0  34.2 39.8 8,177 46.5 3.5 1.1 8.2 .8
’ == ‘ daf --- 43.2 56.8 --- 13,585 I 7w3 5.9 1.9 13.7 1,3
: Contact between Sego Sandstone” villi . . . . .
and Neslen Formation ] . 2 33 2 33 3.5 1 1.5 As received 7.9 37.1 44,9 10.1 11,406 64.6 5.6 1.6 16.9 1,2 12,814 High-volatile C bituminous
~ / A 1 Moisture free - 40.3 48,7 11.0 12,378 70.1 bal 1.7 10.8 1.3
- daf -—- 45.3 54.7 --- 13,906 78.8 5.8 1.9 12.1 1.4
f 4 e 399 92/30" 3 336 3.5 337 0 0 8.5 As received 4.0 29.8 36.7 29.5 8,905 50.2 4.5 1:2 13<7 29 13,165 High-volatile B bituminous
22'30" ; INTERIOR—GEOLOGICAL SURVEY, RESTON, VA—1931 S Moisture free - 31.0 38.2 30.8 9,275 52.3 4.2 1:2 10.6 9
GBC 1000 daf 44.8 55.2  --- 13,394  75.5 6.1 1.8 15.3 1.3
* Geology mapped in 1977-79
i ! By i 4 391 7 391 11 0o 4 As received 2.7 27.7 33.7 35.9 8,262  46.6 4.1 1.1 11.6 .6 13,640 High-volatile B bituminous
: W \ LAY November 23, 1988 Moisture free --- 28:5 34.6  36.9 8,487 47.9 4.0 1.1 9.4 .6
Tenneco Ol Co. \ |\ 2 M =74 ; ; daf --= 45.1 54.9 --- 13,448 75.9 6.3 1.8 15.0 1.0
H Calvinco'USA 31-12 > ‘ 2 __“Contact Between
> : ; | = 4 . Sego Sandstone and 5 391 11 393 1 1 2 As received 6.7 35.0 47.9 10.4 11,490 64.9 5.5 1.6 16.9 7 12,964 High-volatile C bituminous
| [ Beartooth Oil and Gas Co. aBc253 Neslen Formation z ‘ EXPLANATION . . Moisture free o 37.5 51.3 11.2 12,311 69.5 5.1 1.7 11.8 .8
Federal 33-16 ) & Contact—Between the Sego Sandstone and the Neslen Formation in Utah daf e 42.3 57.7 --- 13,858 78.2 5.7 1.9 13.3 9
5 } i g 3 : 2 . ) and between the Sego Sandstone and the Mount Garfield Formation
» S % — e R =y T N L e GARELREDIN SO : in Colorado; constitutes datum upon which coal sections are based 6 393 1 394 0 0o 11 As received 17 36.1 46.0 10.2 11,494 65.7 5.4 1.6 16.5 6 12,938 High-volatile C bituminous
Nbee 453 | S : MESA™ (Cf - ”h . Moisture free — --- 39.1 49.9 11.0 12,450 71.2 4.9 1.7 10.5 7
AL X / = DN GBC 1027 K ! (5 ) ) ! / \Zéﬂ { 39091 54" Normal fault U, Upthrown Slde, D, downthrown side daf s 44.0 56.0 R 13’991 80.0 5.5 1.9 11.8 8
; = 5 30" 109° 00’ _ : . 2 old.-
\ Sl Suficspi ol ool zeme—b, Ballan v Catoorem <, Chestariehi. | lower 7 394 0 394 10 0 10  As received 2.0 29.9 309 37.2 7,977 44.8 4.3 0.9 12.5 4 13,493 High-volatile B bituminous
; rnassaranans Clinkered coal—Shown where coal in corresponding coal zone has been Moisture free T 30.5 3.5 38.0 8,141  45.7 4.1 1.0 10.9 4
) daf --- 49.1 50.9 --- 13,120 73.1 6.6 L.5 17.6 6
¢ A/Cg f burned
= /./7 . © Drill hole—Carbonera 1-C, USGSCBBC 1, and USGSCBBC 2 drilled for 8 402 8 404 0 1 4 As received 3.9 34.0 45,0 17.1 10,882 61.8 5.0 1.4 13.9 .8 13,390 High-volatile B bituminous
ca -~ L o coal quality data; other drill holes drilled for natural gas Moisture free --- 35.4 46.8 17.8 11,319 64.3 4.8 1.4 10.9 .8
N ¥  Measured section—Prefix indicates source of data D, Doelling and Graham i) i 4.4 L e T2 S5 1.1 L3.3 1.0
X . ] ) ;
. (1972); g, Er('imann (1934), l':, Flshe.r (1936), GBC, this study. Sc?me 9 404 0 408 9.5 4 9.5 As received 4.2 35.1 48.6 12.1 11,723 651 5.3 1.5 14.6 8 13,510 High-volatile B bituminous
~ m.easqre sections are composite sections as indicated on map; sections 409 7 410 3 0 8 Moisture free . 36.6 50.8 12.6 12,237 68.6 5.0 1.6 11.:3 8
~ A A, With tick mark at base start above top of the Sego Sandstone (analyzed as one sample) daf --- 41.9 58.1  --- 14,000  78.5 5.8 1.8 13.0 1.0
~——"Line of cross section
SCALE 1:24 000 10 408 9.5 409 7 0 9.5 As received 7.6 35.5 50.8 6.1 12,182 69.7 [T 1.5 17.0 5 13,051 High-volatile B bituminous
1 % 0 1 MILE Moisture free -—- 38.4 55.0 6.6 13,183 75.4 4.7 1.6 11541 6
= — ; I : 1 T T T j daf -— 41.1 58.9 --- 14,113 80.7 5,1 1.8 11..9 6
; Eoele . 2 | UOMEIER UTAH COLORADO 11 413 10 415 0 1 2 As received 3.5 32.0 41.6 22.9 10,152  57.4 4.6 1.3 13.3 4 13,563 High-volatile B bituminous
! i s 415 8,5 416 2 0 5.5 Moisture free -—- 33.2 43,1 23.7 10,521 59.5 4.4 1+3 10.6 <D
LONTELE: INTERVAL i i 30, BT e (analyzed as one sample) daf 43.5 56.5  --- 13,790  77.9 5.8 1s¥ 13.9 6
399 91" . NN , , 39991 NATIONAL GEODETIC VERTICAL DATUM OF 1929 I T —— HUNTER CANYON
109°12°30" 0 109°07°30” % // FORMATION 12 415 0 415 8.5 0 8.5 As received 6.9 34.2 47.2 11.7 11,397 66.0 Bisl 1.4 15.:3 5 13,073 High-volatile B bituminous
) Moisture free --- 36.8 50.6 12.6 12,238 70.9 4.7 1.5 9.9 5
from U.S. Geological , X&,m : : : B g : . :
g:fex ’sv”;h“ B(yi?;“g::yui“wey 3300 £, daf 42.1 57,9 --- 13,998 81.0 5.4 1.7 11.3 6
i Lo, and, Sat A, it INDEX MAP OF WESTWATER 30’ x 60' QUADRANGLE, COLORADO AND UTAH, SHOWING R . . ) LR
T Ebns. 195 LOCATION OF BOOK CLIFFS AND RELATED FEATURES. COLOR INDICATES AREA bl o 13 419 4 421 9.5 2 5.5 As received 4.3 32.6  45.8 17.3 10,765 61.0 5.1 1.4 14.7 5 13,287 High-volatile B bituminous
' ' OF THIS REPORT. FARRER FORMATION e e 422 9.5 423 7 0 9.5 Moisture free adn 34.1 47.8 18.1 11,253  63.8 4.8 1.5 11.3 5
(analyzed as one sample) daf --- 41.6 58.4 - 13,746 77.9 59 1.8 138 6
____________________ 14 421 9.5 422 9.5 1 0 As received 6.5 36.5 47.9 9.1 11,935 68.2 5.2 1:5 15.:5 5 13,255 High-volatile B bituminous
NESLEN Moisture free --- 39.0 51.3 9.7 12,759 72.9 4.8 1.6 10.4 5
FORMATION g g e A daf 43.2  56.8 --- 14,133  80.7 5.3 1.8 11.6 .6
. SULPHUR CANYON
Table 1. Proximate and ultimate analyses, Btu/Ib, equilibrium moisture, moist, ash free Btu/Ib, and apparent rank for selected coal samples from drill hole Carbonera 1-C Table 2. Proximate and ultimate analyses, Btu/Ib, and questionable moisture content for selected coal samples from dn_II fxole Carbonera 1-C SANDSTONE MEMBER FORMATION 15 433 9 435  6.75 1 6.75 Ae paceivad 6.87 39.69 37.76 15.68 10,757 60.04 4.96 1.35 17.31 66 12,989 High-volatile C bituminous
[All analyses by Commerial Testing and Engineering Co. As rec'd, as received; eq moist, equilibrium moisture; daf, dry, ash free; n.c., not calculated; leaders (- — -) indicate no data] [All analyses by Commercial Testing and Engineering Co. As rec’d, as received; eq moist, equilibrium moisture; daf, dry, ash free; leaders (- --) indicate no datal SEGO SANDSTONE Moisture free -— 42.62 40,54 16.84 11,550 64.47 4,50 1.45 12.03 il
: 2 : A . . . [ e ANCHOR MINE TONGUE OF THE MANCOS SHALE daf - 51.25 48,75  --- 13,888 7752 5.41 1.74 14.48 .85
Sample number From To Thickness Analysis Proximate analysis Btu/1b Ultimate analysis Moist, ash free Apparent rank Sample number From To Th1ckr_1ess Analysis _ Prox1matg ana]ys_1s Btu/1b Ultimate anq]ys1s .Sulphur ) i SEGO SANDSTONE z
(shown on M-M')  (ft)(in.) (ft)(in.) (ft)(in.) basis Moisture Volatile Fixed Ash Carbon Hydrogen Nitrogen Chlorine Oxygen Sulfur Btu/1b . (shown on M-M')  (ft)(in.) (ft)(in.) (ft)(in.) basis Moisture Volatile Fixed Ash Carbon Hydrogen Nitrogen Oxygen Oxygen Sulphite Sulphide Organic SLCK. TONGLE OF THE MaNEos SHALE 16 491 3 493 1 0 10 As received 7.1 34,2 52.4 6.3 12,325 70.4 5.4 1.7 15.5 6 13,234 High-volatile B bituminous
matter  carbon (calc%le;ted t;y Pigggs matter  carbon Moisture free --- 36.8 56.4 6.8 13,266  75.8 5.0 1.8 9.9 oF
sixt ormula, 5 : < s ¢ < f e . . I .4 5.4 . g 7
p. 7-23) 9 293 6 294 6 1 B As rec'd 8.45 35.81 49.63  6.11 11,828 68.02 5.49 1.58  18.29 0.5l 0.01 0.06 0.44 Figure 1. _D'aﬁfam showing part of the Upper Cfetaceousfst;laﬂgraphlc "°m;3f'atgz)e, de e 605 HEsb e 4 b 10.6
. . —— Eq moist - --- e --- .- - --- --- --- --- used in the northeastern part and adjacent area of the Westwater 30" x 17 622 4 623 9 1 5  As received 4.8 32.0  42.3 20.9 10,449 59.2 4.7 1.6 12.8 7 13,556 High-volatile B bituminous
1 225 5 228 0 2 7 As rec'd 11.10 33.18 41.32 14.40 10,506 58.21 4,57 1.56 0.01 9.58 0.57 12,475 High-volatile C bituminous dry - 39.12 54.20 6.68 12,920 74.29 4.96 1,72 11.79 .56 L0 .06 .46 quadrangle, Colorado and Utah. Moisture free io 33.6 44.4 22.0 10,980 62.3 &4 1.7 8.9 7
Eq moist 11.10 33.18 41,32 14.40 10,506 58.21 4.57 1.56 .01 9.58 D7 daf -—- 41.92 58.08 --- 13,845 79.61 5,31 1.84 12.64 .60 .01 .06 .53 daf - 43.1 56.9 e 14,073 79.8 5.7 2.1 11.4 9
Moisture free --- 37.32 46.48 16.20 11,818 65.48 5.14 Lo/D <01 10.78 .64
daf o 44.53 55.47 --- 14,103 78.14 6.13 2.09 .01 12.86 .76 10 294 6 295 6 1 0 As r‘E(':'d 7.07 35.93 46.29 10.71 11,129 64.31 5.26 153 1771 .48 .01 .02 A5 18 624 6 625 9 1 3 As received 4.3 30.0 37.8 27.9 9,492 52.8 4.1 1.3 11,3 2.5 13,646 High-volatile B bituminous
2 299 11 300 11 1 0 A d 7.34 31.48 42.83 18.35 10,147 58.27 4.07 1.28 01  10.25 43 12,706 High-volatile C bitumi gq ot B 38.66 49.82 11.52 11,976 69.21 4.81 1.65  12.29 .52 .01 .02 .49 REPERENCES CILED G e TR e A N o 3% e =T
s rec' . . . . s . . . . . . s lgn-volatile 1tuminous ry e . . . > . . . . . . . . . , ) : daf --- 44,2 55.8 --- 13,996 77.9 5.4 2.0 11,1 346
Eq moist 9.90 30.61 41.65 17.84 9,867 56.66 3.96 1.24 .01 9.97 .42 daf --- 43.69 56.31 --- 13,535 78.22 5.44 1.86 13.89 59 .01 .02 .56 Doellm%, H.P:l., 19JtZa,hSegc;fc.ol?il ~flslld, mll?_(l)elhn?\,/[H.l-i.,'andsgrghLa;nég:IS_é}‘ej;hE%zt;én
Moisture free  --- 33.97 46.23 19.80 10,951 62.89 4.39 1.38 .01 11.07 .46 - B O Coulile Hem o g b andLa ool Utah Geological e/ 19 651 4 653 3.5 1 11.5 As received 4.7 36.9 50.5 7.8 12,524  71.8 4.9 1.8 12.9 7 13,689 High-volatile B bituminous
daf - 42.36 57.64  --- 13,655 78.43 5.47 1.72 .01 13.80 57 11 307 6 308 6 1 0 As rec'd 6.11 28.80 38.32  26.77 9,229 52.78 4.35 1.27 14.35 .48 .01 .01 .46 ountain, Coalville, Henry's Fork, Goose Creek and Lost Lreek: Utah (eological a Moisture free B 38.8 53.0 8.2 13,140 75.3 4.6 1.9 9.2 8
Eq moist e e e e —— ——= o T —— —— e e —— Mineralogical SUrVey Monograph Series 2, P. 191-267. daf L 42.2 57.8 I 14’307 82.0 5.1 21 10.0 8
! ; ; ; ; i | field, in Doelling, H.H., and Graham : : ’ : : :
3 300 11 304 6 ¥ 7 As rec'd 13.09 32.74 45.38  8.79 11,087 62.91 4.37 1.42 .02 8.98 42 12,268 High-volatile C bituminous dry --- 30.68 40.81 28.51 9,829 56.21 3.90 1.35 9.52 .51 .01 .01 .49 Doelling, HH., and Graham, R.L., 1972, Vernal coal field, g, , and ;
Eq moist 10.76 33.60 46.64 9.00 11,384 64.60 4,50 1.46 .02 9.22 .44 daf --- 42.92 57.08 --- 13,750 78.63 5.46 1.89 13.31 s .01 .01 .69 R.L., eds., Eastern and northern Utah coal fields: Vernal, Henry Mountains, Sego,
Moisture free --- 37.67 52.22. 10.11 12,757 72.39 5.03 1.63 .02 10.34 .48 La Sal-San Juan, Tabby Mountain, Coalville, Henrys Fork, Goose Creek and Lost
daf -— 41.91 58.09  --- 14,192 80.53 5.60 1.81 .02 11.50 .53 12 310 1 310 8 0 7 As rec'd 5.90 35.14 43,91 15.05 10,986 62.23 5.07 1.46 15.51 .68 <.01 .02 .60 CreekéUtahg(gzob_?gcaI;l ar]LdC]}/Ififneral(?gfiCﬁ:ll Su(lr;veyf,l1 I;/(Ijonogrﬁph Séeries 2, pc.:11—95ci
Eq moist --- --- -— -—- --- -—- -—- --- --- --- --- --- --- Erdmann, C.E., 1934, The Book Cliffs coal field in Garfield and Mesa Counties, Colorado: - . SCBBC 2
4 305 6 307 6 2 0 As rec'd 8.61  36.74  48.08 6.57 11,848 67.14  4.74 1.60 .00 10.77 .57 12,763 High-volatile C bituminous dry ---  37.34  46.66 16.00 11,675 66.13  4.69 1.55  10.91 J2 <01 .02 .70 U.S. Geological Survey Bulletin 851, 150 p. Table 7. Methane gas emission analyses for selected coal samples from drill hole USGSC
Eq moist 10.70 35.90 46.98 6.42 11,577 65.60 4.63 1.56 .00 10.77 .56 daf - 44.45 55.55  --- 13,898  78.72 5.58 1.85  12.99 .86 <.01 .02 .84 Fisher, D.J., 1936, The Book Cliffs coal field in Emery and Grand Counties, Utah: U.S. FAalysss by Uteh Geslogical and Minsrel Sunayl
Moisture free  --- 40.20 52.61 7.19 12,694 73.46 5.19 1.75 .00 11.79 .62 Geological Survey Bulletin 852, 104 p. ) ) ) 3 3. y —
daf ——— 43,31 56.69 --- 13,968 79.15 5.59 1.89 .00 12.70 .67 Parr, S.W., 1928, The classification of coal: University of Illinois Engineering Experiment Sample number From To Thickness Period of Lost_gas Desorbgd gas Rewdug] gas Sample mass Cm>/g Ft® in place Predi ctgd emission
Station Bulletin 180, 59 p. (shown on F-F')  (ft) (in.) (ft) (in.) (ft) (in.) desorption (cm?) (cm?) (cm?) (g9) (ft°/ton/day)
] 307 6 310 1 2 7 As rec'd 10.64 26.60 30.00 32.76 7,647  42.90 3.40 1.06 .00 8.71 .53 11,945 High-volatile C bituminous ) - Young, R.G., 1955, Sedimentary facies and intertonguing in the Upper Cretaceous of the (days)
(includes 11 in. shale parting at top) Eq moist 9.63 26.90 30.30 33.17 7,732  43.36 3.43 1.07 .00 8.80 .54 Table 3. Apparent specific gravity, FSI (Free Swelling Index), and HGI (Hardgrove Grindability Index) for selected coal samples from drill hole Carbonera 1-C Book Cliffs, Utah-Colorado: Geological Society of America Bulletin, v. 66, p. 177-202. o
Moisture free --- 29,77 33.57 36.66 8,557 48.02 3.81 1.19 .00 9.74 59 [All analyses by commercial Testing and Engineering Co. Leaders (- - -) indicate no datal 1 296 6 297 2 0 8 3 0.0 0.0 0.0 623.7 0.0 0.0 Negligible
daf --- 47.00 53.00 --- 13,510 75.80 6.02 1.88 .00 15.38 .92 o
Sample number From To Thickness Apparent Specific Gravity Free Hardgrove Grindability Index 2 335 2 336 3.5 1 15 3 .0 +0 .0 652.0 +0 .0 Negligible
6 456 7 458 10 2 3 As rec'd 11,57 31,73 43,33 13.37 10,720 60.92 4.14 1.53 .00 8.00 47 12,562 High-volatile C bituminous (shown on M-M') (Ft)(in.)  (ft)(in.) (ft)(in.) Dried As received Equilibrium moisture Swelling Index Moisture o . .
Eq moist 10.63 32.10 43,70 13.60 10,865 61.54 4.18 1.54 .00 8.07 47 plai Percent Percent Percent Index Tevel Tobled: True epecific grovily “”d'FS’ (Free Sweliing Index) for selected coal sumples from 6 393 1 394 0 0 1 7 .0 .0 .0 722.9 .0 .0 Negligible
Moisture free  --- 35.88 49.00 15.12 12,123  68.89 4.68 173 .00 9.05 .53 g/cm®  moisture  g/cm3  moisture  g/cm3 moisture drill hole Carbonera 1-C
daf -—- 42.27 57.73  --- 14,283 81.16 5 .51 2.04 .00 10.66 62 [All analyses by Geochemical Testing] 10 408 9.5 409 7 0 i PL) 7 .0 57..0 .0 637.9 ol 2.9 17.2
| 225 5 228 0 2 7 1,37 5.44 1.35 11.10 1.35 11.10 1.5 48.2 4.36 g
7 599 10 600 10 1 0 As rec'd 7.94 14.69 9.15 68,22 2,706  16.02 1,68 41 .03 5.36 .34 10,827 High-volatile C bituminous Sample number From To Thickness  True Sp(_%C'if'iC Free 12 415 0 415 8.5 0 8.5 7 .0 .0 +0 623.7 J0 +0 Negligible
Eq moist 6.71 n.c. n.c. n.c. n.c., === --- — --- --- --- 2 299 11 300 11 1 0 o s 1.33 7.34 = 9.90 = S _— (shown on M-M')  (ft)(in.)  (ft)(in.)  (ft)(in.) gravify Swelling e
Moisture free  --- 15.96 9.94 74,10 2,939 17.40 1.82 44 .03 5.84 .37 3 300 11 304 6 ¥ |7 1.36 8.67 1.34 13.09 1.35 10.76 1.5 44.2 6.87 (g/cm”) Index 14 421 9.5 422 9.5 1 0 7 -0 5.0 -0 623.7 0 -0 Negligible
daf --- N+ Ce NsCs  NsCe niCs -—- --- --- -—- e ===
4 305 6 307 6 2 0 == === 1.32 8.61 e 10.70 E== e M. 9 293 6 294 6 1 0 1.39 0.5 16 491 3 493 1 1 10 12 12.0 48.0 .0 1,291.3 a1 1.5 8.9
8 600 10 602 2 1 4 As rec'd 11.06 34,12 48,99 5.83 12,035 67.85 4.64 1.74 .00 8.27 .61 12,851 High-volatile C bituminous 5 307 6 310 1 2 7 1.60 6.95 1.58 10.64 1.59 9.63 D 48.2 5.60
Eq moist 973 34.90 49,50 5.87 12,351 68.88 4.73 177 .00 8.40 .62 10 294 6 295 6 1 0 1.41 B 17 622 4 623 9 1 5 6 20.0 85.0 .0 956.8 21 3.5 21.1
Moisture free --- 38.36 55.80 6.56 13,532 76.29 5.22 1.96 .00 9.28 .69 6 456 7 458 10 2 3 1.40 6.15 1,38 11.57 1.38 10.63 --- 46.0 4.80 .
daf --- 41.05 58.95  --- 14,482 81.65 5.59 2.10 .00 9.93 74 11 307 6 308 6 1 0 1.56 ) 18 624 6 625 9 1 3 6 .0 .0 <0 942.6 0 0 Negligible
7 599 10 600 10 1 0 2.21 L.27 2,13 7.94 2.15 6.71 .0 63.8 163 L
8 600 10 602 2 1 4 1.33 6.74 131 11.06 1.32 9.73 3.0 44.6 5426 12 310 1 310 8 0 7 1.44 1.0 19 651 4 653 3.5 1 11:5 6 <0 0 .0 1,183.6 0 .0 Negligible
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