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The Col orado Ceol ogi cal Survey was | egislatively re-established in February
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mneral industries of Colorado. This nodern legislation is aimed at apply-
ing geol ogic know edge toward the solution of today's and tonorrow s prob-
lems of an expanding population, nounting environnental concern, and the
growi ng demand for mneral resources.

SPECI FI C LEGQ SLATI VE CHARCES ARE:
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"Pronot e econoni ¢ devel opment of mneral resources." ~ ,.—-.

"Eval uate the physical features of Colorado, with reference to present
and potential human ancLani ma-1 use.™'
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"I nventory the State's nmineral resources."
"Col |l ect, preserve and distribute geologic information."
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"To provide other governnental agencies with technical assistance re-
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ABSTRACT

During 1975, the Col orado Ceol ogical Survey collected 6t sanples
frommines in four of the coal-bearing regions in the State as

part of a grant program funded by the U S. Geol ogical Survey. The
sanpl es obtained included coal, partings within coal beds, and
associ ated roof-rock and floor-rock from eight surface and two
underground mnes located in the Boul der-Wld (Denver basin region),
Canon Gty, North Park, and Yanpa (Geen R ver region) coal fields.
Seven different coal beds, ranging in age from Late Cretaceous to
early Tertiary, were sanpled; all consisted of channel sanples
fromworking faces of mines. This chemcal overview provides an
accurate assessment of the quality, rank, and geochenical profile
of the main coal beds presently being mned in four of the nost

i nportant coal - produci ng regions in Col orado.

Tabl es included in the report display for each sanple the results
of anal yses made by the U S. Bureau of Mnes (ultimte and proxi-
mat e anal yses, heat values, forms of sulfur, etc.) and the U S
CGeol ogi cal Survey (major, mnor, and trace element concentrations
in both the whole coal and the ash, etc.). Ranges, arithnetic

and geonetric neans, and geonetric deviations have been cal cul ated
for much of the data presented. Average values of some of the
anal yses of coals fromthe North Park and Yanpa fields are com
pared with average values for the same sequence of analyses for
the Interior, Northern Geat Plains, and Rocky Muntain coal prov-
inces. Coals fromthe North Park and Yanpa fields exhibit enrich-
ment in certain elements and deficiencies in others, when conpared
to averages for coals fromthe three provinces. However, none of
the Colorado coals sanmpled during 1975 exhibits significant enrich-
ment in toxic or radioactive elenents (arsenic, mercury, selenium
strontium uranium thorium etc.).

Dat a sheets and acconpanyi ng maps are presented in the appendi x for
each sample, giving sanple locations and a brief description of the
coal and associated rocks.
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| NTRODUCTI ON

In 1975. Col orado ranked 14th in the nation in

terms of annual production of bitumnous coal.
State's remaining identified bitum nous coal
are the second largest in the United States, and its
remaining identified subbitum nous resources the fifth
largest (Averitt, 1975). Even though coal mning has
been an established industry in Colorado since Terri-
torial times (the mid-1RO0 s), information regarding
the quality, composition, and mneability of the coal
of the State is still far fromcomplete. Work is now
being conducted by both State and Federal agencies to
expand both the scope and reliability of available
data and to obtain additional information that should
result in improved know edge of the coal resources of
Col orado.

The
resources

During 1975, the Colorado Geological Survey,
through a cooperative grant awarded by the U S. Geo-
logical Survey, collected 64 samples from four coal-
bearing regions in Colorado (Fig. 1). These samples
were obtained from coal and associated rocks ranging
from Late Cretaceous to early Tertiary in age (Fig.
2). Most of these samples were analyzed by both the
U. S. Geological Survey and U S. Bureau of M nes.
This grant-funded sampling program continued during
1976 and has included both mine samples and cores from
eval uation boreholes. The sampling is scheduled to

continue into 1977. Although the data presented in
this report represent only a small but significant por-
tion of Colorado's immense coal resource, they do pro-

vide an accurate assessment of the grade and geochemi-
cal profile of the deposits fromwhich they were col-
lected. The contributors to and compilers of this
study trust that their efforts will assist both plan-
ners and decision-makers in government and industry
in achieving maximum efficiency in developing and uti-
lizing Colorado's valuable coal resources.
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SI TES SAMPLED

The coal deposits of Colorado are located in

ei ght coal -bearing regions (Fig. 1). The coal region
and field termnology enployed in the present report
is that enployed on the new Energy Resources Map of
Colorado (U S. Ceological Survey and Col orado Ceo-

| ogical Survey, 1977, Map 1-1039, in press). Coal
mnes in four of these regions--in the Canon City, Boul-
der-Veld, Yanpa, and North Park fiel ds—were sanpled by
the Col orado Geol ogical Survey, providing the basis
for the analyses contained in this report. A total of
64 sanples (48 coal, 6 roof-rock, 7 floor-rock, and 3
partings within the coal beds) were collected, as fol-
lows: four from Canon City, five from Boul der-Weld,
29 from Yanpa, and 24 from North Park fields. A total
of eight surface (strip) and two underground nines
were sanpled during 1975. The 29 sanples from the Yam
pa coal field were obtained from one underground and
five surface mnes; the 20 sanples from the North Park
field came from three surface mnes; the five sanples
collected in the Canon Gty field were obtained from
one surface and one underground mne; and the five sam
ples obtained from the Boulder-Weld field came from
one underground mine. Index maps showing the exact
location of each site sampled and pertinent descrip-
tive material for each sanple collected are presented
in the Appendix.

COAL BEDS SAMPLED

The 64 sanples collected during 1975 represent
coal, partings, floor-and roof-rock associated wth
eight coal beds from the four coal regions sanpled.
Table 1 summarized the location, stratigraphic and li-
thologic data, and |aboratory nunbers for each sanple
collected and anal yzed. Although only seven coal beds
were sanpled during 1975, the information thus obtain-
ed does present an overview of the quality, rank, and
chemcal variations that characterize the main coal
beds presently being mned in four of the nost inport-
ant coal -producing regions in Colorado.

SAMPLI NG AND PREPARATI ON TECHNI QUES EMPLOYED

Al'l sanples collected during 1975 are channel

samples and were collected fromworking faces of nines.
Face-channel sanpling is a widely used technique in
which a vertical channel is cut the full thickness (or
hei ght) of a coal bed and representative sanples taken
along the entire channel cut. \here practicable, the

entire coal bed plus approximtely one-half foot of
both the roof- and floor-rock are sanpled. In cases
where the entire coal bed was not exposed, or where the

upper portion of the bed was left as an integral part

of the roof, only a partial channel sanple could be
obta i ned.
The first operations conducted by the geol ogi st

upon arrival at the site to be sanpled include neasur-
ing the stratigraphic thickness of the coal bed and de-
scribing the fresh surface of the channel just cut.

The characteristics of the coal noted include: presence
and relative abundance of the macerals (vitrinite, fus--

ainite, and attritus); textural relationships of the
maceral s; occurrence of pyrite, calcite, and other mn-
erals; and occurrence and lithol ogy of any partings

In addition, other inportant re-
such as condition and lithology of

within the coal bed.
| ated observations,

roof - and floor-rock, are made at this time (see
Schopf, 1960; Swanson and Hof fman, 1976).
After collection, each sanple is sealed in a poly-

ethyl ene bag (sanples are doubl e-bagged when necessary
to prevent splitting of the plastic bag), sealed, and
numbered. Rock sanples are bagged separately from the
coal sanples. Coal sanple data sheets are then filled
out with pertinent identifying information regarding
the site, together with a brief description of the coal
and associated rocks sanpled.

COAL ANALYSES AND PHYSI CAL TESTS CONDUCTED

Anal yses of the collected sanples were carried

out by the U S, Bureau of Mnes in Pittsburgh, Penn-
sylvania, and the U S Geological Survey in Denver,
Col orado. Figure 3 shows, in the formof a flow chart,
the sequences of sanple preparation and chenical an-

al yses conducted by these two facilities.

The U. S. Bureau of Mnes ran proximte and ul -
timte analyses and determined the heat content
(Btu's/lb), ash-fusibility temperatures, forms of sul fur,
and free-swelling indices. The analytical methods
they used are described in detail in Staff, Ofice of
the Director of Coal Research (1967).

The U S. Ceological Survey analyzes both the
whol e coal and residual ash for certain trace elements.



Raw coal as received (about
5 pounds, or 2.3 kg, broken to 3 cm)

(Qne quart (about 600 g) of coal split
ot for US Bureau of Mnes analysis

Utinate and proxinate anal yses
(procedures described in US.
Bur. Mnes Bull. 638, 1967,

Ar dry in oven at 32°C

Sanpl e crushed and then ground
invertical Braun pul verizer
using ceramc plates set to

Qe pint (about 300 g)
crushed coal split out

p. 3-12) pass 80 mesh, and mixed for storage
Raw ground coal
Utinate ; ; ) ] 1
anal vsi < Proxi nate anal ysi s Gound coal (25 to 75 g) ashed at Vet chenical analysis X-ray Neut ron
and )s/ulfurs Percent i sture, 52ﬁ°i3hand _per(;:ent ash cal cul at e Hy (flaneless atonic cocence | ctivation
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a

Figure 3-"Flow chart
by the U.S. CGeol ogical
Section. (From U.S. Geol ogi cal

Concentrations of the volatile elements Se,
and Sb are determ ned on the whole coal

As, F, Hg,

fluorescence or wet-chem cal nethods. A neutron acti-
vation nmethod is used on whole coal to determne the
concentrations of U and Th. The concentrations of the
remaining major, mnor, and trace elements of interest
are determned using a split of the original sanple
that has been ashed at 525°C. The resulting ash is
anal yzed for Al, S, Cl, Ca, Si, P, Ti, and Fe using
X-ray fluorescence. Determinations of My, Na, Cd, Cu,

Li, M, Pb, and Zn concentrations are made by wet-
chemi cal methods. Twenty to thirty other elements are
determned by using a semquantitative 6-step spect-
rographic method. Details of the analytical methods
used are contained in Swanson and Huffman (1976).
ANALYTI CAL RESULTS

Results of the anal yses of the 64 sanples col-

lected are presented below. Table 1 groups all of the
samples by coal region (Fig. 1), listing the location,
stratigraphic unit, sanple numbers, and sanple type

(channel, tipple, or grab sanple) and general |[itho-
logy (coal, parting, roof-rock, or floor-rock) for
each sanple.

Additional tables were conpiled from the result-

ing analytical data, as follows:
Table 2 - U'timate and proximate anal yses,
heat values, and forns of sulfur.

showi ng sequence of sanple preparation and chem cal
Survey Branch of Analytical
Survey Circular #735,

by either X-ray

Table 3 - Ash-fusibility tenperatures and free-

swel ling indices.
Table 4 and 5 " Major, mnor, and trace ele-
ment anal yses of the laboratory ash.

analysis for coal sanples analyzed
Laboratories and U. S.Bureau of Mnes Coal Analysis
1976,P.5.).

Table 6 - Major, mnor, and trace elenment an-
al yses on, a whol e-coal basis.

Tables 7, 8, 9, 10, and 11 - Statistics on the
ranges, arithmetic means, geonetric

means, and geometric deviations of

samples froma given coal region,

together with conparisons of sim-

lar statistics for coals from other

coal provinces (Rocky Mountain,

Northern Great Plains, and Interior).
The data in these tables are grouped according to coal
region, by coal field, and by U S. GCeological Survey
| aboratory nunmber, in that order.

Conpl ete anal yses were run on nost of the col-
lected samples. Exceptions include sanmples consider-
ed not to be truly representative. Gab sanples and
sampl es taken from previously sanpled cuts were not
anal yzed by the Bureau of Mnes. Some sanples from
the same cut were combined and analyzed by the U S.
Bureau of Mnes as conmposite sanples (see Canon City
and North Park fields).

Utimte and proximte anal yses, forms of sul-
fur determ nations, and Btu values were not run on
sanmpl es D176381 and DI 76382 (Yanpa field); D175953
(Canon City field); and D174487, D174488, DI 76360, and
D176361 (North Park field).

Ash-fusibility and free-swelling
ation were not run on the sanples, listed above nor on
sanmpl es D170627 through D170631 (North Park fVe™)
D173488 through D173490 (Denver region), and D17qqq7

wépaodeet ifi fd@!fr- each sanpl e. "
Maj or, mtnor, and trace el enent

index determ n-

concentrations
Anal ytical data are



TABLE 1:  LOCATION, AGE, GENERAL STRATIGRAPHIC POSITION, BED NAME,

OOAL FIELDS.

REGON  CONTY  FIELD

CANON  Fremont  Canon
amy Gty

DENVER Vel d Boul der -

Veld

GREEN  Routt Yanpa
RIVER

NORTH  Jackson North
PARK Park

Sec

18

22

32

3

30

35

32

2b

Tup
T2 S

T.20 S

Re
R69 W

R70 W

68 W

R 86 W

R& W

R86 W

R8 W

R8T W

R8 W

R8T w

R8O W

R78 W

R78 W

Corley  Strip

Twin Under -

Pines  ground

Eagle  Under-
ground

Apex Under -

No. 2 ground

Edna Strip

Strip

Energy  Strip

No. | A

Energy ~ Strip

No. 1

Energy  Strip

No. 2

Energy  Strip

No. 3

Seneca  Strip

No. 2

Qizzly Strip

Creek

Marr Strip

No. |

Canadian Strip

SAVPLE NUMBERS AND SAMPLE DESCRIPTION FCR 63 SAMPLES TAKEN FROM FOLR COLORADO

uncorrel ated

Br ooksi de

Larame #3

Vadge and
Lennox

\Vdge

\Wdge

\ldge

Riach

Suddut h

Sudduth

Under the heading of Sample Type and Lithology, C = coal, F= floor rock, R = roof

ke

Vernejo Fm Upper
Cretaceous

Vernmejo Fm Upper
Cretaceous

Laranie Fm Upper
Cretaceous

Iles Fm, Upper  Upper

Mesaverde Gp.  Cretaceous

Wilians Fork  Upper

Fm , Upper Me- Cretaceous

saverde Gp.

Wlliams Fork  Upper

Fm, Upper Me- Cretaceous

saverde G.

Wiliams Fork  Upper

Fm, Upper Me- Cretaceous

saverde Gp.

W1lianms Fork Upper

Fm, Upper Me-  Cretaceous

saverde G.

W1lianms Fork Upper

Fm, Upper Me- Cretaceous

saverde G.

Coal mont  Fm Pal eocene-
Eocene

Coal mont  Fm Pal eocene-
Eocene

Coal mont  Fm Pal eocene-
Eocene

rock, P = parting.

C.GS US.GS.
FIELD NO.  NUMBER
75- M1 D 175952
75-M2 D- 175953
75-M3 DI SSS' *
75-M<t D- 175955
75-DJ-2 D-177<<96 739
75-D0-4  D177<<97
751 D173 188
75-2 D173 189
75-3 D173<i 9l
< d- 173492
75-5 D-173490
75-Al D 176381
75-A-2 D 176382
75-A-3 D 176367
75-Ai) D 176368
75-WI10 D 176366
75-y-1, D 176362
75-W5 D 176363
75-W6 D 176379
75-W7 D 176380
75-W8 D+176384
75-W9 0- 176385
75-WH +176372
B
75- W16

D- 176374
75-W17

D- 176386
75-W18

D- 176369
75-W19

D- 176370
75-W20
Wl DI 76383

D- 176387
75-W12

D- 176375
75-W13

D1 76376
75-W21

D-176388
75-W22

0-176377
75-W23

- D-176378

75-W2ii

D-176389
75-W 25

D-176390
75-W 26

0-176359
75-W27

D-1 76360
75-W 28
75 Wl D 176361

D- 174487
75-W2
75-W3 D-17M82

D 71483
75-H 11

D-17M88
75-H11A

D- 174484
75-H 1B

DI 7*/t&%
75-H 12 A

DI 7<t8%
75-H12A

D- 172052
75-H13

D1 72053
75-H-U
75 H15 D1 72054
75 H D- 172055

D-1 72056
75-H2
75.H3 D1 72057
B Hit D- 172058
75-H5 D- 172059

D- 170627
75-H 6

0- 170628
75-H7

D-170629
75-H10

D- 170630
TI»-H27 D 170631
7<t-H28

ra

U S.B.M SAWPLE TYPE

NUMBER

K56762

K56763

239

K59615

K59616
K59616

K5961 4
K59614

K59618
K5961 8

K59619
K59619

K59617
K59617

K59620
K59620

K59621
K59621

K59613

K56764

K56765

K56766
K56767
K56768
K52662
K52663
K52664
K52665
K52666
K52667
K52668
K5266"
K50383
K50384
K50385
K50386
K50387

AND

Face Channel
Gab

Gab

Tipple

Face Channel
Face Channel

Face Channel
Face Channel
Gab
Qab
Channel
Face Channel
Face Channel
Face Channel
Face Channel
Tipple
Face Channel
Face Channel
Face Channel
Face Channel
Face Channel
Face Channel
Face Channel
Face Channel
Face Channel
Face Channel
Face Channel
Face Channel
Face Channel
Face Channel
Face Channel
Face Channel
Face Channel
Face Channel
Face Channel
Face Channel
Face Channel
Face Channel
Face Channel
Face Channel
Face Channel
Gab
Gab
Face Channel
Face Channel
Face Channel
Face Channel
Face Channel
Face Channel

Do.

Do.
Gab C
Gab
Face Channel
Face Channel
Face Channel
Face Channel
Face Channel
Gab C
Face Channel
Face Channel

Face Channej

OOOOOO

C

C
8P



reported both on ash and whol e-coal bases. Mst ma-
jor elements are reported as oxides in the ash and as
el enents in the whole coal.

Comparative statistical analyses were made only
for sanples fromthe North Park and Yanpa fields.
Sampl es from the Denver region and Canon City field
were onitted fromthis type of breakdown due to their
limted nunber. Statistical values for ash-fusibil-
ity and free-swelling index data also were not com
put ed.

These and future chemcal analyses of Colorado
coal s are scheduled to be entered into the records of
the National Coal Resources Data System located in the
U S. Ceological Survey's National Center, Reston,

M rginia.

EXPLANATI ON OF STATI STI CAL TERMS USED

The ranges, arithmetic neans, geonetric means,
and geonetric deviations have been calculated for
much of the data contained in this report.

The range gives the maxi num and minimun val ues
for coal sanples collected in several fields; it does
not deal with the distribution or density of the sam
pl e val ues.

The arithmetic mean, as used in this study, is
the average of the various analytical values within a
given coal reaion. It does not take into account pos-
sible skewness of values within the area sanpled.

The geonetric mean (the antilog of the log of
the concentration) gives an estimte of the nost pro-
babl e concentration (nmode) in the sanpled popul ation.
The geometric mean considers the commn tendency for
trace element concentrations in natural materials to
exhibit positively skewed frequency distributions, and
normal i zes the data on a logarithnic basis. The geo-
metric deviation as used in this report is a nmeasure
of scatter about the mode in a popul ation.

CONCLUSI ONS

Tabl e 10 gives the average values for ultimate

and proximte anal yses, Btu's/lb, and forms of sulfur
as determined on an as-received basis for the Yanpa
and North Park fields. For conparative purposes, Ta-
ble 10 also lists the average values for the same se-
quence of analyses for the Interior province (M chi-
gan, Indiana, lowa, Nebraska, Mssouri, Kansas, Ckla-
homa, and Arkansas), the Northern Geat Plains pro-
vince (North Dakota, eastern Montana, and northeast -
ern Wom ng), and the Rocky Muntain province (Wo-
m ng. Col orado, Utah, Arizona, and New Mexico). Pro-
vince designations are those used in Trumbull (1960).

Data from the Yanpa and North Park fields have
been listed with those from the Rocky Muntain pro-
vince to show differences between the mean values in
the fields and the average nmean of the provinces in
which the fields are |ocated.

Conmparisons of the data from the Yanpa field and
those fromthe Interior province generally reveal no
appreciable differences in the concentrations of the
el ements for which determinations were made liable |"#
One notabl e exception is in sulfur content: The Bur-
eau of Mnes analyses show that coals of the Interior
province contain six times more sulfur than do coals
of the Yanpa field.

Both the North Park field and Northern G eat
Plains province coals are lower Tertiary '" a9««

North Park coals are subbi lumnous A in rank, “ereas
those from the Northern Geat Plains province are sub
bitumnous C to lignite A in rank. North Park coal
as mght be expected, is higher in both Btu s/lIb and
in carbon content, and lower in moisture and sultur
contents than is Northern Geat Plains coal. Vola-
tile matter, ash, hydrogen, oxygen, and nitrogen con-
tents are approximtely equal in both areas.

Table 11 lists the arithmetic means of the ele-
mental concentrations of coal from the Yanpa and North
Park.fields conpared with coals from the Rocky Mun-
tain Northern Geat Plains, and Interior provinces
(reported on a whol e-coal basis). Also included on
Table 11 for conparison purposes is the conposition of
average shale as listed by Turekian and \Wedepohl (1961).

A conparison of elenment contents in Yanpa and
North Park field coals and average values in coal from
the entire Rocky Muntain province denonstrates that
only slight variations exist. Yanpa field coal ex-
hibits a slight enrichment in fluorine (108 ppm vs.

70) and boron (100 ppmvs. 70), while North Park field
coal shows a threefold increase in uranium content

(4,6 ppmvs. 1.6). Overall, however, the concentra-
tion of nost elements in coals fromthe Yanpa and North
Park fields is only slightly less than the nmean val ue
for coals in the entire Rocky Muntain province.

Coals from the Yanpa field contain a much |ower
concentration of sulfide-formng elements than do coal s
fromthe Interior province. In the Interior province
coals, As is enriched by a factor of 18, Fe by a fac-
tor of 13, M by 10, Pb by 13, and Zn by a factor of
74 =

These results correlate closely with the sul fur-
content data listed on Table 10. Yanpa field coals,
when conpared with those of the Interior province,
tend to be higher in both Ba and Sr content by a fac-
tor of three.

Conparisons of the average concentrations of
el ements contained in coals fromthe North Park field
and those from the Northern Great Plains province re-
veal that the Northern Geat Plains coals are enrich-
ed in Na by a factor of 20 and in Ba by a factor of
2.6,, However, North Park coals are higher in F by a
factor of 2, in Th by a factor of 2, in Uby 5 and in
V by a factor of 2 when conpared with coals of the
Northern Geat Plains province.

Conparing mean val ues of element content given
on Table 11 of average shale (Turekian and Wedepohl,
1961) with those of coals fromthe Yanpa and North
Park fields shows that the coals are deficient in con-
centration of nost elenments (Si, Al, Ca, My, Na, K, Fe,
Mh, Ti, As, Cu, Hg, Li, Pb, Sb, Th, Zn, Ba, Cr, Ga, Sc,
Sr, V, Y, Yb, and Zr). The values for Cr, M, Fe, K
Na, and My are deficient by a factor greater than ten.
The coals in these two regions, however, generally
contain higher anounts of Cu, Se, and U and are eith-
er equal to or enriched in Cd, F, Se, U B, and M
when conpared with the trace el ement conposition of
average shale. Trace elenment average val ues were not
given for North Park and Yanpa field coals for the fol-
lowing el ements: Be, Co, Nb, and Ni.

In summary, coals fromthe Yanpa and North Park
fields, when conpared with the Rocky Muntain, North-
ern Geat Plains, and Interior provinces, generally
exhibit the followi ng chemcal characteristics-

1. Lower content of Fe, Se, M, Cu, Pb" and Zn.



2. H gher content of Ba and Sr.

3. Enrichnent in F in Geen River Coals,
and in U in North Park coals appear to be
regional characteristics and are not re-
flected in the overall mean values within
the Rocky Mountain province.

REFERENCES

Armerican CGeological Institute, compiler, 1976, Biblio-
graphy and index of Col orado geol ogy, 1875 to
1975: Col orado CGeol . Survey Bull. 37, 488 p.

Amuedo and Ivey, Ceol ogical Consultants, 1975, Gound
subsi dence and |anduse considerations over coal
mnes in the Boul der-Weld coal field, Colorado:
Col orado Geol. Survey Environnental Ceol ogy 9
(text in preparation; pis. available, scale
1: 24, 000) .

Averitt, Paul, 1975, Coal
States, January 1, 1975:
Bul | . 1412, 131 P.

Bass, N. W, Eby, J. B., and Canpbell, M R, 1955,
Ceol ogy and mineral fuels of parts of Routt and
Moffat Counties, Colorado: U S. Geol. Survey
Bul | . 1027-0, 107 p.

Beekly, A L., 1915, Ceology and coal resources of
North Park, Colorado: U. S. Geol. Survey Bull.
596, 121 p.

Canpbel |, H R, 1923, The Twentynile Park district of
Yanpa coal field, Routt County, Colorado: U S
CGeol . Survey Bull. 748, 82 p.

G ass, G B., 1975, Analyses and neasured sections of
54 Wom ng coal sanples (Collected in 1975):

Woni ng Geol. Survey Rept. Inv. 11, 219 P.

Holt, R D., 1972, Bibliography, coal resources in
Col orado: Col orado Geol. Survey Bull. 34-A,

32 p.

Hornbaktr, A L., Holt, R D., and Murray, D. K, 1976,

1975 summary of coal resources in Col orado:

Col orado CGeol . Survey Spec. Pub. 9, 17 P-

D. C, 1976, Coal mnes and coal fields of Co-
| orado: Colorado Geol. Survey Inf. Ser. 1, 1 pi.,
scal e 1:500, 000.

resources of the United
U S Geol. Survey

Jones,

Jones, D. C, and Murray, D. K,
Col orado, statistical data:
vey Inf. Ser. 2, 27 p.

Lowie, R L., 1966, Analysis of the coal
Boul der-\Wl d coal field, Colorado:
Mnes Rept. Inv. 6726, 79 p.

1976, Coal mines of
Col orado Geol. Sur-

industry in
U S Bur.

Schopf, J. M, 1960, Field description and sanpling of
coal beds: U S. Geol. Survey Bull. 1111-B, 67
p., 24 plates.

Staff, Office of the Director of Coal Research, 1967,
Met hods of analyzing and testing coal and coke:
U S. Bur. Mnes Bull. 638, 85 p.

Swanson, V. E., and Huf fman, Claude, Jr., 1976, Guide-
lines for sanple collecting and anal ytical neth-
ods used in the U S. GCeological Survey for
deternining chemcal conposition of coal: US.
CGeol . Survey Circ. 735, 11 p.

Swanson, V. E., Medlin, J. H, Hatch, J. R, Col enan,
S. L., Wod, G H., Jr..Wodruff, S. D., and
Hi | debrand, R T., 1976, Collection, chem cal

anal ysis, and evaluation of coal sanples in
1975: U S. Ceol. Survey open-file rept.
76-468, 503 p.

Trumbul I, James, 1960, Coal fields of the United Sta-

tes, exclusive of Alaska: U S. Geol. Survey
Coal Map, Sheet 1, scale 1:5,000,000.

Turekian, K K., and Wedepohl, K. H, 1961, Distribu-
tion of the elements in some major units of the
Earth's crust: Geol. Soc. America Bull., v. 72,

U S no. 2, p. 175-192.

Ceol ogi cal Survey, 1976, Mnor and trace el ements
in coal —A selected bibliography of reports in
English, January 1976: U S. Geol. Survey open-

U S file rept. 76-481, 16 p.

Ceol ogi cal Survey and Col orado Geol ogical Survey,
1977, Energy resources map of Col orado: U.S.
CGeol . Survey Msc Geol. Inv. Map 1-1039, 1 sheet,
scal e 1:500, 000.



TABLE 2:

SAVPLE LAB
NUVBER NUMBER

CANN ATY HELD
75- M1 D-175952

75-M4 D-175955

75-DJ-2 D- 1774963

DENVER REG ON
75-1 D-173488

75-2 D 173489

75-5 D- 173490

GREEN RIVER REG N
75-W4 D-1763623

75-W8 D- 1763643
75-W10 D-176366
75-WIT D-1763693
75-W15 D-1763713
75-W18 D-1763733
75-W22 D-1763753

75-W25 D-1763773

NORTH PARK FI ELD
74-H-27 D- 170627

74-H-28 D-170628
74-H29 D-170629
74-H 30 D-170630
74-H 31 D-170631
75-H1 D-172052
75-H2 D-172053
75-H3 D-172054

75-H5 D-172055

BOLLDER - VELD FI ELQ
2.3

- - YAVPA FIELD

|
d
|
%
é
|
i

PROXI MATE, ULTIMATE, HEAT VALUE, AND FCRVB OF SULFLR ANALYSES OF SAMPLES FROM FOLR COLCRADO QAL FIELDS.

PROXI MATE ANALYSI'S  ( PERCENT)

Mbi sture

7.5
8.2

8.9

23.0

19.5

64

14.5
15.4

16.1
14.6
14.5

14.2

13.0

12.4

\Volatile
Matter

37.5
40.6
45.7
36.8
40.2
4.8
36.9
0.5
4.9

38.3
41.0
42.3
37.6
40.7
45.6
37.6
40.8
46.4
39.0
43.5
45.6
38.1
41.0
4.6
35.2
37.3
46.0
36.7

40.4
3.4
37.5
42.3
32.6
38.2
39.9
27.4
32.1
41.3
35.4
41.3
42.3
34.4
40.2
41.8
35.0
40.3
42.3
28 4

Fi xed

C

4.6
48.5
54.3
45.5
49.5
5.2
45.3
49.7
5.1

CIUIBGIOLE TS OIS OTOTS OT S SO
NOOP IO OWREOW SOUTO U UT1co—J00 W

47.2
55.2
59.7
48.5
57.3
59.6
43.0
51.2
577
4.1
57.5
60.1
38.9
45.5
58.7
48.3
56.2
577
47.9
56.0
58.2
47.8
54.8
517

10.8
123

ULTI MATE ANALYSI'S  ( PERCENT)

mwmmmmmmpmm
O OO KOO RO poglee JEENe Jld% % g

5.8
4.8
5.2
59
5.0
5.2
57
4.6
5.2
5.8
4.9
51
5.0
4.0
5.2
59
5.0
51
5.8
4.9
51
57
4.9

5.2
BB

64.0
69.3
78.0
64.0
70.0
77.8
64.6
70.9

78.6
56.0
72.0

76.3
5.7
72.4
76.7
47.5
59.0
75.9

71.0

—~
oot
I~

~NOREDCIOW—IN A oW UIO —JUT— S oo

NI H—IO

61.5
72.0
7.8
63.5
75.0
78.0
57.0
67.9
76.6
63.1
73.8
7.2
49.9
58.4
5.2
64.3
74.8
76.8
62.8
73.4
76.3
83.1
72.5
76.3
#B. B

e g i, D g e e R D D Y MV HE VR VRV
O~ICX O~ I KOG KOG I (OO KO0

10

10
11
12
0.8
10
11
0.9
10
11
0.6
0.7
0.9
10
12
12
09
11
11
0.8
10
10
0.7

18.2

o

NN POWW IO WD WS O W o

[ o e Y ]

2.1
14.2
15.4
26.2
14.9
15.4
26.8
15.0
16.9
26.3
15.8
16.4
2.1
14.3
18.4
26.5
16.3
16.6
271.0
16.6
11.2
25.9
16.4
17.2

OO
SO HICT 00O ISP U K KI 100~ ~JO0~I—I—I—] O

FCRVS CF SULFLR ( PERCENT)

Pyritic

Sulfate

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

RRORF— —

oo

OO

OO
SS9

0.08
0.10
01
0.09
0. 11
011
0.05
0.06
0.07
0.04
0.04
0.05
0.07
0.09
on
0.08
0.10
0.10
013
0.15
0.16
0.16
0.18

04

Organic

0.67
0.72
0.81
0.59
0.65
0.72
0.37
0.41
0.45
0.23
0.30
0.31
0.27
0.35
0.37
0.18
0.22
0.28
0.60

OIS TIOW ORI DLW R3O X —1COSS >

L SIS NIRRT A NI UITID D

Btu/lb.

10730
12390
13400
10990
12990
13500
9900
11800
13310
10890
12750
13330
8580
10040
12940
11280
12960
13290
[ 3830
12650
13150
10900
12530

HEAT VALUE

Ar Died

Loss

0.55

0.87

1.2

8.13

7.55

2.04

2.51

2.45

4.64

2.20

1.58

4.00

2.56

7.64

7.49

9.65

6.90

8.45

6.89

7.54

6. 36

5.02



TABLE 2. PROXIMATE, ULTIMATE, HEAT VALUE, AND FORVE OF SULFLR ANALYSES OF SAWPLES FROM FOLR CCLORADO QAL FIELD (CONTI NUED)

PROKI NATE ANALYSI S PERCENT) ULTIMATE ANALYSIS (PERCENT)  FCRVS OF SULFLR (PERCENT) HEAT VALUE
SAWPLE LB Volatile Fixed ArDied
NMBER  NUMBER BASIS M sture Matter C M H C N 0 S Sulfate Pyritic QOganic Btu/lb. Loss
NORTH PARK FIELD (CONTINL H)
eeoomrooweogL s B oHM P MU B OUEB O©
% ~ 447 55. 8 .7i4 53 5.7 %? 176 0.3 002 0.12 0.18 13740 N
oo d0ogy g g @ RIMIR g 1B o o
3 _ 454 56 — 54 757 17.5 0.3 0.02 0.09 023 13220 _
mew oo @y gy @R o B oaibiiR HotE im
% — 454 LY 54 766 159 0.8 0.02 0.25 0.52 13600 .
e oS gd LT 44D B oaDiviR R tp om
3 — 543 457 — 55 700 &9 2.4 11 005 0.29 072 12080
e oome o Toogg g FoHal {0 BB 4 b o I
3 — 50.2 98 54 731 19.7 0.8 0.01 0,20 056 12820 —
mem oo 00 gL @b BV M B Rid fe oo
3 — 46.3 527  Z 52 723 201 14 013 0.5 075 12440 —
mewooes o & Bl g8 B oHal B MHIE g oHom
3 — 449 51— 51 736 10 193 10 005 0,32 0.6l 12740 —
e o dTogn B 4 HAD G RO oo
% " 50. 4 96 - 52 72.6 %9 19.7 I3 0.10 0.57  0.64 | 12580 —

Qriginal moisture content may be slightly more than shown because sanples were collected and transported in plastic bags to avoid netal contamination.
Fornms of analyses: It as-received; 2, moisture-free; 3, misture - and ash - free.

2

Air Dried Loss is percent of weight lost in drying the sanple at 30-35

Mnalysis run on conposite of two sanples;!.e. in Canon Gty field, sanple D-17796 i s a conposite of D-17796 and D-17797.

L

Because of variation in sanpling and the resultant difference in proxinate analyses between tipple sample 75-W1Qand average run-of-mine sanples, test
results run by owners of the Apex No. 2 nine are published separately on page 52.



TABLE 3:  FUSIBILITY AND FREE-SVELLING INDICES OF COAL SAMPLES FROM THREE COLCRADO COAL FI ELDS.

SAWPLE LAB FREE- SWELLI NG | NDEX NUMBER
NUMVBER NUVBER FUSI BI I_(IT'%( OF ASH
[nitial ]
Def or mati on Sof t eni ng Flui d

CANON CITY FIELD2
75- M| D- 175952 21)20 2520 2650
75-M 4 D 175955 21)00 2500 2650
75-DJ- 2 D-| 77496
75-DI-4 DI 77497 2230 2280 2380

GREEN RIVER REGON - - YAWPA Fl ELD2
75-W4 Dl 76362
75-W5 D-1 76363 2140 2190 2260
75- W8 D- 176364
75-W9 D- 176365 2330 2380 2430
75-W 10 D- 176366 2530 2580 2680
75- W1 | D- 176369
75-W 12 D-176370 2090 2140 2190
75-W15 D 176371
75- W 16 D- 176372 2360 2420 2530
75-W 18 D-176373
75-W 19 D- 176374 2360 2460 2600
75- W22 D-176375
75- W23 D- 176376 2730 2780 2890
75- W 25 D- 176377
75-\W 26 D- 176378 2640 2740 2860

NORTH PARK FI ELD
75-W1 D-176359 2040 2090 2140
75-H1 D- 172052 2050 2100 2150
75-H 2 DI 72053 2050 2100 2150
75-H3 0-17205*1 2420 2470 2520
75-H4 D- 172055 2910+ -- —
75-H5 D-172056 2910+ — --
75-H 6 D- 172057 2320 2360 2400
75-H7 D-172058 2200 2260 2360
75-H 10 D- 172059 2250 2300 2380
75-H11 D 174481 2910+ — —
75-H 12 D- 174483 2250 2350 2450
75-H 13 D- 174484 2460 2520 2570
75-H 14 D- 174485 2060 2100 2140
75-H15 D- 174486 2280 2320 2360
Fusibility and free-swelling indices were not run for sanples in the Denver region Boul der - Weld field

and 75-H27 through 75-H31 in the North Park field.
Fusibility and free-swelling index were run on conposite sanples in the Canon Gty and Yanpa fields

10



TABLE 41 MAIWR JU W-*Wm-0)Hr AND CH.OR NE COVPCSI TION CF THE LABCRATCRY ASH (F SAMPLES FROM FOUR COLORADO COAL FI ELDS.

SAWPLE NO LA NO /8 MAJCR AND MNCR OXI DES AND CHLORINE AS PERCENT OF ASH
S2 A3 G MO N K Fe203 MO T2 pps

GNON QTY FIELD
75- Ml D-1 75952 10.0 s 2 49 0.46 0.2 0.20 71 0.062  0.58 0.16
75-M2 D- 175953 ?1 60 0, 0.37 074 B
75-M3 DI75054 411 B0 1.40 042 0L
75-M4 D1759%5  10.1 8 0 0.90 1043 ,
75-D0-2 D-17749%6 110 g % E .80 0,% 0.16 8421 130 g 0L
75-D0-4 D-177497 01 90 I 0.04 - 260 “10c

[NVER REGON - - BOULDER - VELD FIELD
751 D I173488 51 3 B B 246 5.3 0.35 54 0.028 0.76 0.29
75-2 D-| 73489 239 5, 0.16 029 , ,
75-5 D-1 73490 @% § ﬂ 8 105 1% 130 E% 1721 T .%o

GEEN RVER REGOJ - - YAVPA FIELD

(0
75-W4 D-1 76362 82 4 2 71 18 053 110 66 0.028 0.98 21
75-W5 D- 176363 12.0 3 3 42 116 04 0.85 27 014 0.69 1oL
R bme o 32w oM 5 oh Bl B
75-W10 D-| 76366 23 I 2! 0.61 012 01% 26
75-WIl D-| 76369 g % ﬂ 2.36 0‘8 0. 54 ]530 110 0.8 %
W DI B oy iR Wk N
75-W16 D-| 76372 &25 g 13 0 0.81 014 099 1oL
75-W18 D-| 76373 10. 15 1 0.83 02 0.8 %
75-W19 D|763/4  28.2 ﬂ 0.81 0 150 008 0.5 TL
75-W22 DI 7635 119 0.98 0 0.66 012 080 10 -
75-W23 D-| 76376 ?22 L4 0 0.48 023 oL
75-W25 D1763/7 1l 120 0 1.00 010 1oL
e Dl 8 T 0% w o m B
75-A2 D-1 76382 % @ % 8§ 0.88 1% 0.67 éé 009 0.9 ﬁ
(PARTINGS AND ROXS 1

75-A3 D |176367 2 67 .07 024 0% 0.97 0.68 0.002 0.25 0.32L
75-A4 D-| 76368 130 .004 6L
75-A6 D-| 76379 % E% 1% j% % 140 %‘2‘ 004 j@ 6iL
75-A7 D1 76380 = , , 140 N7/ it
75-Al3 D-| 76383 , , 0.97 " 009 “65L
rl B i % gg % % % Te 0 0 @ 9
75-A 20 O | 76386 " \ 0,43 28 w0 ‘300
75-A 21 D- 176387 , , 170 05 -66L
15- A 24 DI 76388 , , 180 005 -88[
5-A 27 D-| 76389 - , , 10 01 04 6IL
75- A28 D-176390 m B B yi 5 7 0.67 0.87 04 B -40L

MR I'H PARK FIELD
T4-H 27 D1 70627 80 q 2 55 063 02 0.39 64 0.020L  0.59 16
74-H 28 D-| 70628 8 B 7 96 1.03 5 Q0S D 096 4
74-H 29 D-| 70629 1%.4 % % 39 0.93 if 1.40 % -020L 01]83 01.48
74-H30 170630 41 148 0.10 , 029 0.86 0.31
74-H 31 D- 170631 42 0.93 110 020L 057
B b R i oot 0
75-H3 D- 172054 28 0.16 ‘ 0L ] 01]9
5-H4 D- 172055 i 0.56 0.14 -020C -93
R Rie (R B oL i
B-HT7 DI 72058 % % % ﬁ 12 % 0.13 % 099 0:98 0.13
75-H10 D-| 72059 ?15 .20 0.15 2 .020L 085 0la
75-HI1T D174481 2L } 18 18 1035 0.22
75-H11B D17448)  88.2 3 2.40 % -020L 0ra
-HI[2 D- 174483 gg 53 0.91 40 0.9 0.58
75-H13 D-174484  12.9 g % ]go 10 (H 0. 66 55 071 093 0.25
75-H 14 D- 174485 92 212 0.40 M0 0.31
75-HI5 D 174486  12.9 % § % 49 ﬁ W) % 10 0.9 0.16
75-H 1A DI 74487  13.9 il 180 2 076 0.9 0.15
75-H 1 2A D174488  21.0 5 b3 a0 16 i) 160 54 02410 0.21

*The coal samples were ashed at 525°C. L after a value neans less than the value shown.
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FOLR COLORADO QAL FI ELDS.
TABLE 5 TRACE ELENENT COVPOSITION CF THE LABCRATCRY ASH CF COL SMPLES AND PARTING Roo” AND FLOR ROCKSL FROM

TRACE ELEMENT CONCENTRATION IN PARTS PER MLLION OF THE ASH

ISR RRIINIBIRT = (2

G-S |.g La-S
CANON O'TY FIELD
75-M| 0-175952 10, m W 7 e N B D | ) ool
75-M2 D175953 91 a4 R 30 ol
75-M3 DI75054 411 1 oot 0
75-M 4 0-175955 10, 2 A 2
75-DJ-2 D17749%6 1L 30
75-0-4  peneRDRYAYT  ofiber - vELD FIELD 30
751 D173488 5.1 1500 1500 3 l.a N N
75:2 DIT38Y 50 180 200 7 1 % % § % Y 0
75-5 D173490  16.3 50 700 0N l.Q
GREEN RVER REGON  YAWPA FIELD
(COAL)
75-W4 D1 76362 8.2 1500 2000 3 15 500L 15 R ) N m
75-W5 DI76363 12,0 700 1000 3 Q500 I 5 5 30 N 100
75-W8 0-176364 5.6 1500 3000 10 . 50L 15 0 a 50 N B
75-W9 DI176365  15.0 700 1000 3 . 5000 10 10 63 0 N %HO)OL
75-w10 D1 76366 3.3 3000 5000 15 15 No20 5 108 ) N 1ol
75-Wl1 D1 76369 5.5 2000 1500 N oL@ s0L 15 7 N DN 101
75-W12 D176370 3.9 1500 150 N .G 50L 15 T 0 N
75-W15 0-176371  10.3 3000 1500 10 . 500 50 018 50 0 %
75-W16 D 176372 7.4 700 2000 3 l.a No15 5 6 ) N
75-W18 D176373 101 1500 3000 7 .. 50L 15 55 0 N
75-W19 DI76374  28.2 1000 3000 3L 10  500L 10 5 3% 20 N I
75-W 22 0-176375  11.9 0 00 7 L0 500L 10 05 50 N ool
75- W23 D 176376 6.2 2000 1500 7 LA 500L 15 0 T ) N
75-W25 D{REABTAND FLOLR? ROCK) 700 2000 10 Lo 50 15 55 50 50 30
75-W26 DI76378 0.7 00 1500 7 10 5000 15 5 7 0 N
Fhy R M 1 2 3% AN B T T A S
- X X . N A
75-W6 D 176379 180 o H % % ﬁ 01 uN
75-W7 D | 76380 0 080 ]@“ 0.42
'/ DI O O O I I O .
75-W17 D-[ 76385 Voo sw 0.08 0
75-W 20 0- 176386 kD % @ £ % fi.0
5-Wal D] 76387 ¢ i \ 0B T
i B M ST I B A
75-W28 D-1 76390 g % % N 05 N ]i 15 0.02 QI
NCRTH PARK FIELD
4-H 27 DI170627 8 500 3000 l.a 7 5 4 2
74128 D Lr06z6 38 700 5000 .a 700 0® 15
DI70629 114 N
74-H29 D | 70630 300 2000 l.Q N W N 5
74-H30 D 170631 00 s00 Noja 15 R, 5
D 172057 N Lo
74-H31 D 172053 50 20 Nooja N7 0 0» 15 0
75-H| D1 72054 000 7000 3 la 15 0 150 2 il
D 112050 ; 500L
75-H2 D-['72058 700 5000 @ ol B 20 110 0 ﬂ@l
75-H3 B 11202 W 30 2 1a N5 1% 3 o
75-H4 0 172059 00 10 N ja N 568 50 Josk
75-H5 Diaasl 2l 0 w0 N oja a5 106 2 o,
D 17448 882 N
75-H6 DIrdds3 g 30 1500 3 L0 gy 55 510 50 ol
5-H7 14484 129 00 30 ! la 2 0176 20 iy
Dliddge by . 500L
75-H 10 D 174485 12 1000 1500 0 gy 10 N1 20
75-H 11 D Lrdder  13.9 30 1500 3 l.a 30 150 216 50 ﬂ@l
0174488 210 ; 500L
75-H1IB 50L 300 @ g, 1O 70 114 0 Resd
75-H 12 50 5000 O 10 gy W 150 246 30
75-H13 00 1500 7 14 gy W 100 214 30
75-H 14 700 2000 7 14 g 30 150 284 30
75-H 15 300 1000 7 25 g X 15 3% 30
75-H11A 50 1000 7 l. gz ool O 150 178 30
75-H12A 300 1500 l. 20 150 266 50

B3R3SRISB

Ness

S g enes 130 B0s

R3S DI SIS



LAB NUVBER S-S

CANON OITY FIELD
DI75952 15 20 15 55 15 700 D 0 ! 5 D
| A fod o d R
D155955 15 200 0 5L 15 1000 1% 1% ? % %
D1774% 7 200 0 15 300
D174 L0 s vep Pap B 15 500
D173488 15 30 20 3% 5 1000 2 3 3 2 B
DIT389 7 20 0B R 100 Q@ B 3 5 B
D- 173490 5L
GREEN RVER REGON  YAWPA FIELD

() 0 9 5 8 I
DI 76,,::. 7 2 0. 30 3 5 — 3000
DITEE3 7 2 L 15 40 P - R O & 2
D176364 10 50 150L 15 45 b - @ %} % é 2 %
D-1 76365 N 2 N —
D176366 30 50 150 0 50 % - 2 8 23 2 4
D-1 76369 20 N 30 40 %8 - %888 J% § 2 % %
D- 176370 2 N 40 -

7 Z 0
DITBTL 4 0 0. 70 60 o — 100 B 3 3 B
D- 176372 N 20 1. 15 60 y - &
DIT633 g 30 150 30 40 Z ol
DIT6374 1 2 150 5% ﬁ -
D176375 4 200 5L 10 50 2 Z 500
DI76376 4 0 150 5 70
D-176377 5y (PARTIS0S AND ROLOBAD FLOZR ROCKSHO
0- 176378 2 150 )
%12@33&21; N 8 150h ¥ ?18 7 9 o g 18 2 D 1g ) o
D| 76379 N 3§ % ? L3 4, fé ]8 18.8 58 B % % % ]%
DI76380 5 3 a1
o B 1A A R N A T
01 76384 ) 19.9
DI7638% Loy L 14,4 o
1 B 4o &
i . S i b
D1 76390 3 [0] ]%L % 3 N 1‘39 ]% 151 38 E f%z fL % %

NCRTH PARK FIELD
D-1 70627 5 N B b 5 10 2000 9 2 0 i)
DI70628 5 N 10 2000 N3
D-170629 5 N 10 700 ﬂ] %
D- 170630 10 7 15 1500 ) J)
DIT0G3L 7 7 130 % § 7 1000 B A N
D172052 10 2 50 15 1500
DIT20S3 7 200 9 8 5 1000
0-172054 7 0L 150 5 % 15 700 i) )
0172055 7 30 b 4 15 1000 I | 7 \
150 i) 5

D 172056 7 30 1500 10 700 0 50}
DI72057 7 50 101 L 15 1000 03 i )
DITNS 7 o B 15 700 L8 B8
D172059 90 2 15 500 4 2 g 8
D174481 39 30 oL 2 1000 ) 8
DI74482 15 0 N 15 150 kil 7 # 8
D174483 50 2 30 3000
D174484 3 20L 2 1500
DS 788e8i ved. 70 20 30 3000

Dy{74488er 2 V8 ue meanglless than the val ue shown, '-N means not delected, and '8' 1ABlns not determined. 'S after the elenent title neans that

Oné 948 es 1180ed vere @8terrined by semiquantitative spectrographi @lanalysis. The gB@ctrograph® results are to be identified with geometric brack-
88 bousdaries ar@01.2, 0.83, 0.56, 0.38, 0.26, 0.18, 0.12, k., but are repb¥®@d arbitrarily as nid-points of those brackets, 1.0, 0.7, 0.5,

0.3, 0.2, 0.15 0.1, etc. The precision of the spectrographc data is approximately one bracketat 68 percent, or two brackets at 95 percent con-

f idence 13



TABLE 6:  MAJR MNCR AND TRACE-ELENENT COMPCSITION OF COAL SAWPLES FROM FOLR COLORADD cou ' ELDS. REPORTED ON WHOLE COAL BASI'S.

. Li
SWPLE LB AA 8 B B G G O 0 G a G F FG@ ¢ i K la (prIm) '{\ﬁg
NMBER  MMBER  [%  (pprj(jpmS ppmS ppmS)L*)  ppmS) ppm (*)  (ppmS)(ppm) (opr (ppr « (ppmS)(apmS ppr) A (ppmS)
CANON OITY FIELD
Bu, plmmim 1 DD ozed NoLoem 1p 2 50 Dos 3 Now oG g G0
5-M3 D}75954 440 20 ?6’ 2%) 1.5 C.'% 25&' ) 0L g& % 1?§ 1%) 180 é h‘ ?6? '.480 I 13'2 .185
M4 Bh799% 099 48 % % %é) C-_gi? % Al -0l Z% g §§ % 8.4 % N % 05 15 3 04
75-DJ-4  D177497 0.90 0.5 5 0. 0L — 0.52 . 003 BB 21 .053
' .049
DENVER REGON - - BOULDER VELD FIELD
;%12 Bllggigg 8%8 Ilgl 0 70 015 3.48 QlL O%ggll: Q7 35 36 4L 0.19 12 1L 0.0L 0({))%)57 N 20 0(());2
75-5 5 e W BB ROE o S Mg BAE R W KA B
GREEN RUER REGON - - YAWPA FIELD
75-W4  DI176362 091 3.0 19D 1 Q2 042 5L 012 0.016L 15 2 61 115 038 2 N 010 004 7 80 0093
75-W5  D-176363 1.50 .4 ) 2L 0240 1. ) ) .085 .084
- . . . . . Q7 . . . .
75-W8  D176364 0.74 1.0 % %% 8% % B: 6L .011L iS ]% % 5 % 025 Igl 057
75-W9 DI 763651 2.30 1.4 %8 %B 8?) % Ikl 7L L0331 &; %g 10, 18 g ? g 150 ]a: 12, 126
Fub Bg Al 2By RBRILNE B
W12 DI76370 036 |.Q ]% % N I% %: (04 008L 8; i ?5 i% %% & 009 g_ élg 013
75-W15  D176371 1.30 |.Q 3£ %B &8 % E(kl N L0211 §8 7 16. 1% % g 7 % 071 |% ;8 .088
5-Wi6  D176372 1.00 1.4 . 070 .0L5L 1 50 . . . 050 70 .061
75-Wi8 D176373 1.10 1.4 g % 6]7 % E&_ N . 0201 %8 %5 6553 ﬁ % ; % .070 &q_ ?? .093
75-WI19 D 176374 2.00 |.Q L 1 . . 056L 10. . . .350 3.3 138
75-W22 DI76375200 1. O O Q7 .27 1L . .024L 10 1 68 § 2L 7 ® .065 10 1.5 .010
75-W23 D176376 0.9 [.A 1) 1M Q5 .P JL .06k . 012 10 15 48 H I/ 2 @2 05 7 62 .04
75-W25 D-176377 1.80 1.0 % % &9 % g: 1100220 %g %g ;g EB % g 3 % .097 I181 8}? .081
75-W26 D-176378 1.40 [.QL . A 019 4 . . .091 10. 042
75-Al D176381 0.5 2.0 10D AN Q3 .ZB 4L 0L .010L 10 3 63 Ib .2/ 15 B .04 5 55 0%
75-A-2  D176382 0.83 40 10 3D Q7 .O 3L .60 .02 10 3 47 ¥ .27 3 o4 033 AL 99 .01
NORTH PA K FIELD
G SmEmiE U 2B ONE ONRCE S L TEongs Nowoam o n 0w
- . D A0 N .2 . . Q3 Q7 37 D +3Q7 . 0. N 13 .
75-H29 D170629 1.60 3.0 g % g\l % A0 L oUL &9 8 ﬁg % % &; 8£ 0.140 N %8‘ .064
75-H30 D-170630 0. 1.0 0.1 . 04 . 004L 7 . . 0.003 3 .036
75-H3l 0-170631 1.40 2.0 H) 20 N .2 @ .00 Q7 1 32 1 .3 15 ™ 0089 N 20 .0%
T oRtE R 3B B L ke 1D OB NGB R
5-H3  DI72054 0.74 2.0 015 &2: JJCC C005C : : 0. 007 ’5 02
En BT B O AEO R N R B LR - I EEE
o-H6  D1/2057 T10 20 : JC 008 g . 0.021 -038
5-H7  D172058 0.37 2.0 ] . 04 .004L ? . 0.004 gg .028
H-H10 DI72059 0.76 1.0 I( . Q. 006L . 0.007 . 044
B5-HI11T  D174481 2.90 2.0 . | 200 L0221 46, . 0. 320 165 153
5-HI11A D174487 1.80 1.0 5 . J&_ 0 .0140 24.7 . 0.200 10.0 .160
5-HI1IB 0-174482 13.0 1.0 J . 5 J90L . 088L 101.0 . 1.700 1 82.9 .79
5-H12  D174483 1.00 1.0 {) . a_ Q0090 21.9 . 0.067 &9_ 45 082
e B R i G o AL gy o
BH1L D1/4d8y 0048 20 T ; A€ o006l 7.6 : ) ' '
’B-H15  D174486 1-50 3.0 : % R I 298 i% 882710 1; 12 ﬂg
: 6.5 .
0. 130
Al, Ca, My, Na, F, Fe, M, Ti Cl, Cd, Cu, Li, Pb, and Zn values were calculated fromvalues represenfinn %, = ,1 ¥ ,
Hy, Sb, Se, Th, and U values are fromdirect deternination on air dried (32°C) coal. The coals were ashed a? 525°r « *" laboratory ash. As,
neans |ess than the val ue shown, N means not detected, and B neans not determined. S after the element titlo me=,= -u '" L"°Y cases> L after a value
by seniquantitative spectrographic analysis. nS thet the val"es listed were deternined

14
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Si, A, Ca, My Na, F Fe, M, Ti, P ClI, Cd, Cu Li, Pb, and Zn values were calculated fromvalues representing the analyses of the laboratory ash.
L after a value

nost cases.

the element title means that the values listed were deternined

The coal s were ashed at 525°C "
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TABLE 7 ARTHVETIC NEAN, CBSERVED RANGE, AND GECVETRIC NEAN AND DEVIATION OF PROX Mg, ULTIWATE, HEAT VALE, AND FORWS CF SULFLR AMALYSES FR

SAVPLES FROM THE GREEN RIVER REGCN - - YAVPA FIELD AND NORTH PARK FIELD.

AR THVETI C MEAN CBSERVED RANGE CEQMETRI C MEAN CEQVETRIC DEVIATI QN
(abundance) (i ni mumy - (maxi muny (expected val ue)
PROXI MATE AND ULTI MATE ANALYSES
RIVER REGON - - YAWI\ FIELD
MO STURE 80 57 10.9 7.8 12
VOLATI LE_MATTER 37.4 3.2 39.0 374 10
FIXED CARBON 159 13 523 -
\ 399 58 17,68 45.8 Il
CARBON 63. 59.2 729 Z.)Z L7
N TROGEN 16 15 19 : 10
OXYGEN 198 160 233 63.8 10
SULFUR 0.59 5 a7 16 Ll
HEAT VALLE (Btu/lb.) 11203 10400 12440 196 11
A D LOSS 28 15 4.64 0.58 11
11186 I
FORVS CF SULFWR 2.6 14
SULFATE 0.02 0.01 0.03 0.014 17
PYRITIC 0.05 0.01 0.14 0. 035 2.7
RGN C 0.52 0.43 0.60 0.520 Il
PROXI MATE AND ULTI MATE ANALYSES
NORTH PARK FIELD
MO STURE %9 11.0 20.2 14.6 12
VOLATILE MATTER gg% ggg 35.0 11
FI XED CARBON : B 40.8 12
ASH 57 5%5 0 6.8 2.0
HYDROGEN 5 3 ol 5.7 X
CARBON 29 o 1% 56.5 11
N TROGEN 0 a2 10 0.8 12
OXYGEN 9930 6520 11280 71 11
SULFWR 51 24 94 0.41 18
HEAT VALUE (Btu/l b. 9820 1.2
A D. LCSS2FORW CF SULFR 4.7 L5
SULFATE 0.03 0.01 0.0 0.01 4.4
PRITIC 0.17 0.08 0.39 0.15 17
RGN C 0.29 0.08 0.52 0.23 19

Al values except heat value (BtuMb.) are reported in percent on an "as received" basis.

2

Air Dried Loss. Percent weight loss of samples dried at 30-35 C.
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TABLE 8:  ARITHVETIC MEAN, (BSERVED RANGE, AND GEQMETRIC MEAN AND DEVIATION CF 15 MAJGR AND M NCR OXI DES AND

TRACE ELEMENTS IN THE LABORATCRY ASH CF SAVPLES FROM THE GREEN RVER REGON - - YAWPA AND NCRTH PARK

17

LUtL rlELDS,
CBSERVED RANGE
ARTHVETIC MEAN M nimmbMaximm  GEOETRC AN  GEQVETRIC DEVIATION

GREEN RVER REGQN - - YAWPA FIELD
Ash (90 9.4 33 82 8.2 17
302 {% 47 1 0 46 1.2
A203 {9 2% 1B6 3 23 1.2
G0 (2 6.5 24 u 5.7 17
MO «) 1.4 a7 31 1.3 1.4
N20 (2 0.77 0.15 24 0.55 2.3
K (2 0.82 0.8 15 0.76 L5
203 (% 5.0 18 0 4.2 1.7
MO (% 0.02 0.007 0.15 0.02 2.4
102 {9 0.89 0.5 12 0.90 1.2
B 2 5.5 14 B 4.5 1.8
a (ppm 0.80 la 15 0.74 15
@ (ppm 78.7 % ®» 73.9 1.4
i (ppm 94. 6 i 15 90.3 1.3
B (ppn 47.5 5 0 45.8 13
& (ppn) 53.8 k3 & 51.3 1.4

NCRTH PARK FIELD
Ash (1) a1 27 2L.5 76 18
sio2 (2 3 ¥ ) ki 1.5
AL203 (% 2 B k)] 2 1.2
Cao (% © 31 2 0 1.7
MO U) 15 0.5 30 14 15
Na 0 {% 0.16 0.09  0.30 0.15 1.4
Kb (% 0.72 012 18 0.43 2.8
Fe,0, (2 74 22 12.3 66 1.6
MO T 0.08 002 017 0.04 3.3
Ti02 {% 10 0.65 18 10 1.3
s03 (% 1n 48 2 96 1.7
a (ppm l.a 25
Qi (ppm 183.5 68 k:) » 15
L (ppm 63 2 15 5 1.7
Pb (ppn) Q0 A 0 3 1.3
2n (ppm) ivij % a7 P 2.0



AR' METI C MEAN, OBSERVED RANGE, AND GEQVETRIC MEAN AND DEVIATICN OF THRTY-MI X LLLM.N'b kepuki TP-

TABLE 9:
A VWHCLE QAL BASIS FCR THE GREEN RIVER REGON - - YAMPA FIELD AND NCRTH PARK FIELD.
OBSERVED RANGE
ELENENT AR THVETIC MEAN M ninum Nexi num GEOVETRIC MEAN  GEQVETRIC DEVIATION
GREEN RVER REGON - - YAWPA FIELD
i L T I )
o} TS N T ¥
0 ) ) ) .
Y 0.008 017
og? § g 0009 0% 0.06 ; g
Fe % 13 2/'3 0.17 4% %8 g gg 24
M g g ?QZ 2:009 0.24 12
é | 04L 0.30 10.6 2. |
o] 1(186 ) £x0 ]&]5-7 0.04 15
: T TR
: 0.48 .
b g O R
% % 9 RN Bl %
) 70 b o 0.03 12
15]5 1 E014 12.3 g‘; 1'6
% ;§ 0 0 100 0.2 L9
((30 -S 5 10% %g 0.97 13
S - 11 12
P A 3
- . 4.2 :
-5 ol
g 3 L & 50§ 8o 103‘ 5 ﬁg
v 3 130 20 i5.0 5 -
% '§ ; &? 10.00 7 15
. 3 18
1 S 0. 0 it 0.3 18
20
NORTH PARK FIELD 2 L7
S % 1.6 0.20 4.9 1.1 25
A % 1.1 0.21 2.9 0.85 '
Q% 0.56 0.36  0.80 0.5k 21
My * 0.08 0.02 0.16 0.06 13
N % 0.009 0.004 0.02 0.008 19
K % 0.08 0.003 0.32 0.03 '
Fe 7 0. bk 013 0.95 0.35 16
- .2 110 -—
'ﬁ' % 0.06 .01 0.13 0.04 gg
5 1.9 1.0 4.0 1.7 )
0] === 0.03L 0.3 - 2.1
0] 18.3 3.0 55.9 12.7 2.3
F 59.4 25 185 48.7 |9
|.g 0.04 0.01 0.2 0.03
6.4 0.92 16.6 b1 %é
% --- 0.94 1.5 -—
0.21 0.10L 0.9 0.20 18
S 1.3 0.20 5.7 0.94 23
T 6.1 3.0L 16 L5
1] h.6 0.2L 12.5 1.6 %%
A 12,3 1.9 39 7.5 27
B S 50. 5.0 70 50
B RS 200 100 500 150 H
B - --- 0.07 1.5 ---
- -—- 0.50 7.0 -
(%) g 15 0.50 30.0 5 4
G S 3. 0.50 10,0 3 2]’3
N S 5. 0.20 10,0 2 K]
VI - 070 150 -
3 :g 2.1 0.50 5.0 m(; 5 § %
38 5 100 30 300 00 5
\V S 20 3.0 70 3
y 3 5 0.7 10.0 0.3 %
Y -5 0.5 0.07 "8 ool
7 3 _.l 3.0 15.

i* f»H were deternined by semquantitive spectographic
'S following the element synbol neans that the values isted etr(c brackets whose boundaries are 1.2,
anal ysis. The spectrographic results are to be "a" arbitrarily as nmid-points of those brackets, 1.0,
083 0.56, 0.38, 0.26, 0.13, 0.12, etc., b* *YoTt he spectrogratic data is approximtely one bracket
0'7, 0.5 -83 0.2, 015 0.1, etc The Precis » -
at 68 percent, or two brackets at 95 percent con

18



TFiBLT Ib:  ARITHVETIC MEAN OF PROXI MATE, ULTIMATE AND HEAT VALUE ANALYSES FOR THE GREEN RIVER REG ON - - YAWPA

FIELD AND NORTH PARK FI ELD COVPARED W TH THE ARI THVETIC MEANS FCR THE ROCKY MOUNTAI N,

NCRTHERN GREAT PLAINS PROVI NCES.

MOl STURE {%
VOLATILE MATTER {%
FIXED CARBON {%
ASH {%

HYDROGEN  (¥)
CARBON {%
N TROGEN (¥
OXYGEN (%
SULFR W

HEAT VALUE (Btu/lb.)

GREEN RIVER REG ON
— YAWPA FIELD

80
37.4
45.9

90

54
63.9
16
19.8
05

11, 203

NCRTH PARK ROCKY MOUNTAI'N
PROVI NCE

FI'ELD

14.9
35.0
41.5

86

57
57.1
08

27.3
04

9,930

19

12.9
36.0
42.0

a1

56
59.7
12
23.8
06

10, 480

49
65.2
12
12.2
39

11, 580

INTERICR, AND

NCRTHERN GREAT
PLAINS PROVI NCE

24.5
31.7
35.4

83

62
49.2
09
34.2
12

8, 480



TABLE 11: AR THVETIC MEAn' oF THE MAJCR, MNCR, AND TRACE ELEMENT COVPCSITION FCR THE GREEN RIVER REG N - - YAWPA FIELD AND NORTH

COVPARED WTH THE AR THVETI C MEANS FCR THE ROCKY MOUNTAIN, INTER 'R AND NORTHERN GREAT PLAINS PROVINCES AND AVERAGE SHALE. ;
GREEN RIVER REG ON NCRTH PARK FIELD  ROCKY MONTAIN PROINCE  [NTERGR PROVINGE  NORTHERN GREAT AVERAGE SHALE
- - YAVPA FIELD PLAINS PROVINCE

g 23 16 25 20 L4 73
A 12 12 o .69 8.0
Ga .35 B .59 12 .97 22
M 073 .078 104 ® 255 L5
Na 052 009 102 ® 182 %
K 075 079 076 b 040 2.66
Fe 25 ) 45 33 .75 472
M 3.7 36 3 51 850
Ti 047 059 061 ® 042 46
As 12 19 2 il 3 13
al 87 5 71 2 3
ol 6.6 18.3 91 D2 83 45
F 108 ) 70 1 15 0
Hy .03 o .06 u .09 4
b 8.0 64 9.2 1 6.0 66
Pb 4.2 5.5 % 5.3 2
S .29 7 4 17 6 15
S 10 13 16 46 10 6
Th 27 61 3.6 52 2.7 2
U 10 4.6 16 33 .90 37
In 5 1 12.3 9.9 n 2.6 %
B-S 150 50 70 ) 70 100
Ba-S 200. 200 200 0 500 580
Be-S N 3 .5 3
Co-S 2 7 2 19
Cr-S 15 5 5 5 90
G- S 3 3 5 3 19
M-S 5 L5 5 2 26
\b- S 5 15 5 I
N-S 3 3 3 68
S-S 15 9 2 3 2 13
S-S 150 100 100 D i3] 300
\V-S 7 20 15 2 0 130
Y-S 5 5 5 0 5 %
Yb- S 5 5 i 3 26
- 20 20.0 5 5 %0

Values are calculated as the arithmetic mean of values deternined on a whole coal basis.
""(Turekian and Vedepohl , 1961)
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APPENDI X

| NTRODUCTI ON

The four areas studied are listed al phabetically by field and then by mne as sanmpl ed. Each section in-

cludes an index map of ihe general area of interest with sanmple |ocations marked, a col umar section giving the
nane and stratigraphic |ocation of coal beds in the area, a detailed map showi ng the precise |ocation of each
mne sanpled with individual sanple sites marked, and a descriptive section for each channel cut sanpled.
Included for each sanple is a sheet giving the |ocation, attitude, and characteristics of the coal bed,

date of sanpling, and the names of the sanple collectors. The apparent rank of coal is determined from sanple

values on a noist, mneral -matter-free basis.

21



CANON CITY FIELD

Sanples fromthe Canon City field were taken fromthe Vernejo Formation of Late Cretaceous age. This

formation contains approximately 16 coal beds, only seven of which are considered econonically mneable. Sanples
75-M | through 75-M 4 were taken froman uncorrelated coal bed in the Corley Strip mne. Sanples 75-DJ-2 and
75-DJ-4 were taken fromthe Brookside coal bed in the Twin Pines underground mne.

Table 1 contains a listing of sanple location and type of sanple.

22
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Rock Units L ithology Thick ness Description s

(ft.1
Unconformty at base; arkosic
sandstone, siltstone, and shal e.

Sandst one, resistant.

* 200- 500
Soft sandstone and shale, with
thin coal beds.
BROOKSIDE Pl MHf e MHN H E Goat
« 75-165 Sandstone, thin coal beds.
¢ z
« o
u
8 CHANDLER 27331 al
(LITTR)
n oc
0. o trzi.* g il
« u 95-135' Sandst one, shal ey sandst one,
3 shal e, and coal .
O )]
0)
U 2 ROYAL oat
(0 oc AQCORE
o iﬂ (BAVt | CK)
70 Sandst one, shal e, and coal.
« RADI ANT .
a. (JACK- 0 aal-« Coal
a. LANTERN)
3 75- 100 Shal e and sandst one.
MAGNET | MBH” | PSPVH 33= Coal
IMi i Vwr" Aanftrit
*rec@o .
s e 100- 115 Sandst one, shale, thin coat bed
:ﬁ_‘ -
CANON Cl TY AN 1-7 3 Coat
30-50' Sandst one, coarse white.
BOCKVALC Coal

TRI NI DAD S§ _
o Sandst one, massive yel | ow

Fi gure 5--Generalized columar section of coal-bearing rocks of the Canon City
field (after Washburne, 1905; Tweto, 1976; and Hornbaker and ot hers,

1976) .
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CORLEY STRI P MI NE

s
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Figure 6.-Detailed location map of coal sanples 75-MI| to 75-MI* from the
Corley Strip Mne; Canon Gty field, Frenont County, Colorado. Base
map nodi fied from U.S. Geol ogi cal Survey Rockvale 7 ]/2 quadr angl e
(1959)
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SAMPLE NO.: 75-MI STATE: Col or ado LOCATI ON
I N SECTI ON
COAL BED NAME: Uncorrel ated COUNTY: Fr ermmont T 1 \
|
S
GECLOG C ROCK UNI'T: Vernej o Formation SECTI O\ 18 11l8' \
for e — —'——

AGE: Upper Cretaceous

TOMSH P: T. 20S. _____T_T_-
|
HE |

COAL FIELD: Canon City RANGE: R 69W

COAL- BEARI NG REG ON: Canon City U S GS TOPOGRAPH C

TOTAL SECTI ON MEASURED (FEET): 3.0 THI CKNESS OF COAL (FEET): 3.0
OVERBURDEN AT SAMPLI NG PO NT ( FEET): 55-60 THI CKNESS SAMPLED ( FEET): 3#'0

ELEVATI ON TOP OF SAMPLED COAL(Feet) 6,0tO TYPE CF SAMPLE:  Face-channel

STRIKE: Est N 25° E CONDI TI ON OF SAMPLE: Fresh
DIP: 70 NW TYPE OF EXPOSURE: Strip mne
MAJOR CLEAT ORI ENTATION | N COAL: M NE NAVE: Cor ley Strip

M NE OPERATOR: ¢.E.C. Mnerals,

DATE OF SAMPLING 9/ 2V75
SAMPLE COLLECTOR Col orado Ceol ogi cal Survey

COVPLETI ON DATE OF ANALYSES LABORATORY NUMBERS
U.S. Bureau of Mnes; 12/8/75 K- 56762
U S. Ceol ogical Survey:10/17/75 D-| 75952

APPARENT RANK OF COAL: Subbiturninous A

ROOF ROK - NO CESCR PTION (Sanpl e 75- M 3)

3.0 QOAL (Sanple 75-MI)

26

QUADRANGLE: Rockval e 7-5" (1959)
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SAMPLE NO.: 75"M 2 STATE: Col or ado LCOCATI ON

I N SECTI ON
COAL BED NAME: Uncorrel ated COUNTY: Frenpnt 1 1
GEOLOE C ROCK UNI'T: Vermej o Formation SECTI ON: 18 % % !
AGE: Upper Cretaceous TOMSH P: T. 20S. ! -1I -Ila
COAL FIELD: Canon City RANGE: R 69W et |I
CQOAL- BEARI NG REG ON: Canon City U S.G S TOPOGRAPH C

QUADRANGLE: Rockvale 7.5 (1959)

TOTAL SECTI ON MEASURED (FEET): 3.0 THI CKNESS OF COAL (FEET): 3.0
OVERBURDEN AT SAMPLI NG PO NT ( FEET): 55~60 THI CKNESS SAMPLED (FEET): 3.0
ELEVATI ON TOP OF SAMPLED COAL: (Feet) 6,0"0 TYPE OF SAMPLE: Face-grab
STRIKE: Est N 25° E CONDI TION OF SAMPLE:  Fresh

D P: 7° NW TYPE OF EXPOSURE: Strip mne
MAJOR CLEAT ORI ENTATI ON IN COAL: M NE NAME: Cor ley Strip

M NE OPERATOR G E.C. Mnerals, Inc.

DATE OF SAMPLI NG 9/24/75
SAMPLE COLLECTOR: Col orado Geol ogi cal Survey

COVPLETI ON DATE OF ANALYSES LABORATORY NUVBERS
U. S. Bureau of M nes;
U S. Ceological Survey: 10/17/75 D 175953

APPARENT RANK OF COAL: Subbi t um nous A
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SAMPLE NO.: 75-M 3 STATE: Col or ado LOCATI ON

I N SECTI ON
COAL BED NAME: Uncorr el at ed COUNTY:  Frenont ro1
1
GECLOG C ROCK UNI'T: Vernej o Formation SECTI O\ 18 1 1
- -t &

AGE: Upper Cretaceous TOMSH P: T. 20S.

-1 —
1

COAL FI ELD: Canon City RANGE: R 69W 1

B e

COAL- BEARI NG REG ON: Canon City U S.GS. TOPOGRAPH C
QUADRANGLE: Rockval e 7-5" (1959)

TOTAL SECTI ON MEASURED ( FEET): 3.0 THI CKNESS OF COAL ( FEET): 3.0
OVERBURDEN AT SAMPLI NG PO NT (FEET): 55~60 THI CKNESS SAMPLED ( FEET): 3.0
ELEVATI ON TOP OF SAMPLED COAL: (Feet) 6,040 TYPE OF SAMPLE: Roof rock -grab
STRIKEEst N 25° E CONDI TI ON OF SAMPLE: Fresh

Dl P: 7° NW TYPE OF EXPOSURE: Strip mne
MAJOR CLEAT ORI ENTATI ON I N CQOAL: M NE NAMVE: Cor ley Strip

M NE OPERATOR. G E. C. Mnerals, Inc.

DATE OF SAMPLI NG 9/ 24/ 75
SAMPLE COLLECTOR: Col orado Geol ogi cal Survey

COVPLETI ON DATE OF ANALYSES LABORATORY NUMBERS
U.S. Bureau of M nes;
U.S. GCeol ogical Survey:10/17/75 D- 175954

APPARENT RANK OF COAL:
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SAMPLE NO.: 75-M4 STATE: Col or ado LOCATI ON

IN SECTI ON
COAL BED NAME: Uncorrel ated COUNTY: Frenont
GEOLOE C ROCK UNI'T: Vermej o Formation SECTI ON: 18
AGE: Upper Cretaceous TOMSH P: T. 20S.
COAL FIELD: Canon City RANCGE: R. 69W
CQOAL- BEARI NG REG ON: Canon City U S.GS TOPOGRAPH C

QUADRANGLE: Rockvale 7.5 (1959)

TOTAL SECTI ON MEASURED ( FEET) : 3.0 THI CKNESS OF COAL ( FEET): 3.0
OVERBURDEN AT SAMPLI NG PO NT (FEET):55-60 TH CKNESS SAMPLED ( FEET): 3[0
ELEVATI ON TOP OF SAVPLED COAL: (Feet) 6,040 TYPE OF SAMPLE: Tipple

STRIKE: Est N 25° E CONDI TI ON OF SAMPLE: Fresh

D P: 7° NW TYPE OF EXPOSURE: Strip mine
MAJOR CLEAT ORI ENTATION | N COAL: M NE NAME: Corley Strip

M NE OPERATOR G E. C. Mnerals, Inc.

DATE OF SAMPLI NG 9/24/75
SAMPLE COLLECTOR Col orado Ceol ogi cal Survey

COVPLETI ON DATE OF ANALYSES LABORATORY NUMBERS
U.S. Bureau of M nes; 12/ 8/ 75 K-56763
U S. Ceological Survey: 10/17/75 D 175955
APPARENT RANK OF COAL: Subbi t unmi nous A
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SAMPLE NO.:  75-DJ-2 STATE: Col or ado LOCATI ON

I N SECTI ON
COAL BED NAME: Br ooksi de COUNTY: Frenont 1 1
GEOLOE C ROCK UNI'T: Vermej o Formation SECTION: 2 i rl .
AGE: Upper Cretaceous- Pal eocene TOANNSH P: T. 20S. co 41- !1x
COAL FIELD: Canon City RANGE: R 70W ! i
CQOAL- BEARI NG REG ON: Canon City U S.GS. TOPOGRAPH C

QUADRANGLE: Rockval e 7-5' (1959)

TOTAL SECTI ON MEASURED ( FEET) : 6.8 THI CKNESS OF CQOAL ( FEET): 6.3
OVERBURDEN AT SAMPLI NG PO NT (FEET):6.5 THI CKNESS SAMPLED ( FEET): 6.8
ELEVATI ON TOP OF SAMPLED COAL: (Feet) 5,848 TYPE OF SAMPLE: Face- channel

STRIKE: N 65°E CONDI TI ON OF SAMPLE: Fresh
D P: 2-3° NW TYPE OF EXPCSURE: Underground m ne
MAJOR CLEAT ORI ENTATION | N COAL: M NE NAME: Twin Pines

N 30 E nearly vertical M NE OPERATOR  Twin Pines (Goal Co.

N 52 W nearly vertical

DATE OF SAMPLING 9/4/75
SAMPLE COLLECTOR  Col orado GCeol ogi cal Survey

COWVPLETI ON DATE OF ANALYSES LABORATORY NUMBERS
U.S. Bureau of M nes; 6/ 1/ 76 Z- 39
U S. Ceol ogical Survey: 6/ 14/ 76 D 177496

APPARENT RANK OF COAL: Subbiturni nous A

SHALE  CGarbonaceous dark grey shal e or nudstone; sone pyrite
and mnor calcite in fractures.

-24'" COAL (Sanple 75-DJ-2) : Granular, attri tal with bright, thin, lenti
vitrain; normal bright banding overall.

-°7'" CQLAYSTONE (possible tuff): Light brown, mnassive wth coaly streaks.

-WCQAL (Sanple 75-DJ-4): Same as upper coal section except contains
less vitrain.

-or LAYSTONE  Light grey, massive, discontinuous.

-0.9 AL

§\\\§\\§\\\\}‘ ALQR RIK - NO CESCR PTION
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SAMPLE NO.: 75-DJ-4

COAL BED NAME: Brookside

GEOLOE C ROCK UNIT: Vermej o Fornmati on
AGE: Upper Cretaceous- Pal eocene

COAL FIELD: Canon City

COAL- BEARI NG REG ON: Canon City

TOTAL SECTI ON MEASURED (FEET): 6.8
OVERBURDEN AT SAMPLI NG PO NT (FEET): 65
ELEVATI ON TgP OF SAMPLED COAL: ( Feet)
STRIKEEN 65 E
DI P 2°-3° NW
MAJOR CLEAJ ORI ENTATION | N COAL:

N 300 E; nearly vertical

N 52 W nearly vertical

DATE OF SAMPLI NG 9/4/75
SAMPLE COLLECTOR: Col orado Ceol ogi cal
COVPLETI ON DATE OF ANALYSES

U.S. Bureau of M nes;

U. S. Geol ogical Survey:

APPARENT RANK OF COAL:

PUBLI SHED ANALYSES

Range of anal yses of coal

Vernmejo Formation in the Twin Pines m ne.
ly sized tipple sanples collected between 1958-
are fromU S. Bureau of Mnes data bank conpil ation,
Data for the State of Col orado (1973).

Moi sture (%: 10.6-11.7
Volatile matter (%: 36.2-37.5
Fi xed carbon (%: 50.7-53.1
Ash {%: 7-3-12.8

Sul fur (%: 0.6

5, 848

Subbi t um nous A

sanpl es from the Brookside bed of

Heat

32

LOCATI ON

STATE: Col or ado

IN SECTI ON
COUNTY: Frenont
SECTI ON: 2 —1 1+
TOWNSHI P T. 208S. - MXx -
RANGE: R 70W
U.S.G S. TOPOGRAPHI C
QUADRANGLE: Rockvale 7-5" (1959)
THI CKNESS OF COAL ( FEET): 6.3
THI CKNESS SAMPLED ( FEET): 6.8

TYPE OF SAMPLE: Face- channel

CONDI TI ON OF SAMPLE: Fresh

TYPE OF EXPOSURE: Underground m ne
M NE NAME: Twi n Pines

M NE OPERATOR: Twin Pines Coal Co.

Sur vey

LABORATORY NUMBERS

Z- 39
D- 177496

the
Sanpl es were vari ous-
and i960. Analyses
Coal Anal yses

value (Btu/lb):

recei ved: 10, 560-11, 310
Moi st ure-free: 11, 810-12, 810
Moi sture- and ash-free: 13, 510- 13, 820



DENVER REG ON, BOULDER-VELD FIELD

Five sanples (75"1 through 75_5) were collected fromthe Larame #3 bed, the main coal bed of seven |o-

cated in the |ower part of the Laram e Formation, which is of Cretaceous age. The Eagle mine was the only mne

sanpl ed in the Denver region.

Table 1 contains a listing of sanple |ocation and type of sanple.
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DENVER REGI ON- - BOULDER- WELD FI ELD
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Figure 8.-Index map of the Denver region, Boulder-Vld field showing the mne
| ocation. The coal -bearing region is shaded Base map ™, f,ed from
Arrmy Map Service Denver 1°x 2°quadrangl e(1953;rev,sed by U S. G S.

1963)
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DENVER REGI ON- - BOULDER- WELD
~
FORMATI ONS  AND GRAPHIC g2 | rhrcxmess
©
OTHER SUBDI VI SI ONS LLTHOLOGY i3 (ft.)
=28
QUATERNARY SURFICIAL
0-50
DEPOSITS
[
» (-]
. . 2 2
v © & o
a s 2 3 §00-700
> a - -
— Q
<
Coalbed No. 7 2 1/2-5
95-145
Coalbed No. 6
("Upper Seam") 55-120] 2 1/2-8
20-75
Codlbed No. 5 35-80 2 1/2-10
("Middle Seam*)
1-16
=3
oy Z-3
i 5 -5
« 2
(=] -
- H “C" Sandstone 8-10
- 5
x «
-r
x v 0-15
= E
Y
s Coalbed No. 4 1-35 § 2 v/z-n
- 1-35
a
-
H
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coal -bearing rocks of
Wl d County, Col orado(from Amuedo and

FI ELD

DESCRI PTI ON

Eolien deposits and pediaent gravels

Claystone, shale, sandy shale end lenticular
beds of saifttstonc nid lignite

Coal, occurs sporadically; of linted
lateral extent

Shale, sandy shale

Coal, lenticular, nonpersistent
Shale, sandy shale, or sandstone
Coal, ranges over a wide area. Qut is lenticular

Shale, sandy shale or sandstone

Sandstone, unite to light-grey

Sandstone, shaly, white, coarse-grained

Sandstone, white, coarse-grained, concretionary;
case hardened ripple parks at top

Shal e and friabl e sandstone

Coal, lenticular, discontinuous; found eiostly
In central and southwestern part of field

Shale, nay pinch so Coal beds 3 and 4 coal esce

Coal, very bright, res Inousjcontains
snal 1 aaount of pyri te

Sandstone, white, fine-grained,
[lgnitfc, shaly. quertjose

Shale, brown to gray, lignitic, contains
1-7" coal bed near the base

Sandstone, white, fine-grained, thin-bedded;
sceie lignite and Iron stains

Sandstone, white, brown-stained: |enses
laterally to sandy shale

Sandstone, brown to buff, contains pelecypods

Sandstone, light gray, nottled with yellow
hard, fine-grained, quartzose

Coal, thin, nonpersistent. grades laterally
into carbonaceous shale

Shale, gray to black, carbonaceous to shaly

Sandst one, greenish buff, fine- to coarse-
grained, cross-bedded; quartzose In |ower
part grading upward to light yellow and
white fine- to nediun-qreined sandstone

t he Boul der -
[ vey, 1975J



EAGLE MI NE

Morrison neg
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Figure 10.-Detailed location map of coal sanples 75~l,2,and 5,floor rock sanple
75-3 and roof rock sanple 75-/* from Eagle M ne, Wld County. Col orado
Base map nodified from U. S. Ceol ogical Survey's Frederick 7 1/2 '
qguadr angl e (1950, revised |969)
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SAMPLE NO.: 75-1, Channel No. 1 1

COAL BED NAME: Laramie No. 3

GECLOG C ROCK UNI'T: Larami e Formation
AGE: Upper Cretaceous

COAL FI ELD: Boul der-Wel d

COAL- BEARI NG REG ON:  Denver

TOTAL SECTI ON MEASURED ( FEET): 9.17
OVERBURDEN AT SAMPLI NG PO NT (FEET): 370
ELEVATI ON TOP OF SAMPLED COAL: (Feet) 4, 785
STRIKE: Est. N 10°E

D P: 1° SE

MAJOR CLEAT ORI ENTATION I N COAL:

DATE OF SAMPLING A/ 3/75

SAMPLE COLLECTOR  Col orado Ceol ogi cal

COVPLETI ON DATE OF ANALYSES
U.S. Bureau of M nes;
U S. Ceol ogi cal

7/3/75
Survey: 8/ 27/ 75

APPARENT RANK OF COAL: Subbitum nous B

_J8 QAL (Sanple 75"1):
possi bl e kaolinite in cleat

BONE AL
CQOAL

- or
-1. 3

CLAYSTONE

Two channel

cuts were sanpled at different faces

37

Pyrite and

STATE: Col orado LOCATI ON
I N SECTI ON
COUNTY: Weld
SECTI ON: 15
-i-jis-L-
TOMSH P: T.IN. Ciej -t -
RANGE: R 68W
U S.GS. TOPOGRAPH C
QUADRANGLE:  Frederick 7i' (1969)
TH CKNESS OF COAL (FEET): 7.17
TH CKNESS SAMPLED ( FEET): 7.17

TYPE OF SAMPLE: Face" channel

CONDI TI ON OF SAMPLE:  Fresh

TYPE OF EXPOSURE: Underground m ne
M NE NAME: Eagl e

M NE OPERATOR: I nperi al

Coal Co.

Sur vey

LABCRATCORY NUMBERS
K-53910
D- 173788

SHALE - GMB (Sampl e 7$-K) :
Vari egat ed, carbonaceous
wth streaks of [light
col ored, very fine grai ned
sandst one and nudst one.

-7.9CN (Sample 75-2): Dull, wth
minor di sconti nuous bands of
fusain; mnor pvrite and
possible kaolinite in cleats.

s. 79

m CLAYSTONE - GRAB (Sanpl e 75"3)

in the mne



SAMPLE NO.: 75"2, Channel No. 2 1 STATE: Col or ado LOCATI ON

IN SECTI ON
COAL BED NAMVE: Laram e No. 3 COUNTY: Wl d
GEOLOG C ROCK UNIT: Larami e Formation SECTI ON: 15 ——1 -1
AGE: Upper Cretaceous TOWNSHI P: T. 1N. b

- rr xV
COAL FIELD: Boul der-Weld RANGE: R. 68W
COAL- BEARI NG REG ON:  Denver U S. G S. TOPOGRAPHI C

QUADRANGLE: Frederick 7-5 (1969)

TOTAL SECTI ON MEASURED ( FEET): 8.25 THI CKNESS OF COAL ( FEET): 7.75
OVERBURDEN AT SAMPLI NG PO NT (FEET): 370 THI CKNESS SAMPLED ( FEET): 5.75
ELEVATI ON TOP OF SAMPLED COAL: (Feet) h, 785 TYPE OF SAMPLE: Face-channel

STRIKE: Est N 10° E CONDI TI ON OF SAMPLE: Fresh
Dl P: ]1° SE TYPE OF EXPOSURE: Underground m ne
MAJOR CLEAT ORI ENTATI ON | N COAL: M NE NAME: Eagl e

M NE OPERATOR: Inperial Coal Co.

DATE OF SAMPLING V3/ 75
SAMPLE COLLECTOR: Col orado Ceol ogi cal Survey

COVPLETI ON DATE OF ANALYSES LABORATORY NUMBERS
U.S. Bureau of M nes; 713/ 75 K- 539H
U.S. Geological Survey: 8/27/75 0-173489

APPARENT RANK OF COAL: Subbitum nous B

Two channel cuts were sanpled at different fa
38

ces in the m ne.



SAMPLE NO.: 75-3, <channel No. 2 1 STATE: Col or ado LOCATI ON

IN SECTI ON
COAL BED NAME: Laramie No. 3 COUNTY: Weld 1 1
GECLOG C ROCK UNI'T: Larami e Formation SECTI O\ 15 L t
AGE: Upper Cretaceous TOMSH P: T. IN ! \15- \1 -
COAL FI ELD: Boul der-Wel d RANGE: R 68W
COAL- BEARI NG REGA ON:  Denver U S.GS. TOPOGRAPHI C

QUADRANGLE: Frederick 7-5 (1969)

TOTAL SECTI ON MEASURED ( FEET): 8.25 TH CKNESS OF CQAL ( FEET): 7.75
OVERBURDEN AT SAMPLI NG PO NT (FEET): 370 TH CKNESS SAMPLED ( FEET): 0. 5( bel ow coa 1)
ELEVATI ON TOP OF SAMPLED COAL: (Feet) 4,785 TYpE OF SAMPLE: F oor rock -grab

STRIKE: Est. N 10°E ' CONDI TI ON OF SAMPLE: Fresh
Dl P: 1° SE TYPE OF EXPOSURE: Underground m ne
MAJOR CLEAT ORI ENTATION | N COAL: M NE NAME: Eagle

M NE OPERATOR: Inperial Coal Co.

DATE OF SAMPLING 4/3/75
SAMPLE COLLECTOR: Col orado Ceol ogi cal Survey

COMPLETI ON DATE OF ANALYSES LABORATORY NUVBERS
U.S. Bureau of M nes;
U.S. Ceol ogical Survey: 8/20/75 D 173491

APPARENT RANK OF COAL:

Two channel cuts were sanpled at different faces in the mne
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SAMPLE NO.: 75-4, Channel No. 2 1 STATE: Col orado LOCATI ON

I N SECTI ON
COAL BED NAME: Laranmie No. 3 COUNTY: Wweld "-1 1
GEOLOG C ROCK UNIT: Larani e For mati on SECTION: 15 ._._._tlils_.lll._.
AGE: Upper Cretaceous TOMSH P: T. 1IN .
COAL FIELD: Boul der-Weld RANGE: R 68W T T"
COAL- BEARI NG REG ON:  Denver U.S.G S. TOPOGRAPHI C

QUADRANGLE: Frederick 7.5 (1969)

TOTAL SECTI ON MEASURED ( FEET): 8.25 THI CKNESS OF COAL ( FEET): 7.75
OVERBURDEN AT SAMPLI NG PO NT (FEET): 370 TH CKNESS SAMPLED ( FEET):

ELEVATI ON TOP OF SAMPLED COAL: (Feet) 4,785 TYPE OF SAMPLE: Roof rock- grab

STRIKE: Est. N 10° E CONDI TI ON OF SAMPLE: Fresh
Dl P: 1° SE TYPE OF EXPOSURE: Under ground mi ne
MAJOR CLEAT ORI ENTATI ON | N COAL: M NE NAME: Eagle

M NE OPERATOR: I mperial Coal Co.

DATE OF SAMPLING  4/3/75
SAMPLE COLLECTOR: Col orado Ceol ogi cal Survey

COVPLETI ON DATE OF ANALYSES LABORATORY NUMBERS
U.S. Bureau of M nes;
U.S. GCeol ogical Survey: 8/20/75 D-1 73492

APPARENT RANK OF COAL:

Two channel cuts were sanpled at different faces in the m ne.
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SAMPLE NO.: 75-5 STATE: Col or ado LOCATI ON

I N SECTI ON
COAL BED NAME: Laramie No. 3 COUNTY: Weld Ll -
GEOLOG C ROCK UNIT: Larani e Fornation SECTION: 15 - 4
AGE: Upper Cretaceous TOMSH P: T.IN. o fll
COAL FI ELD: Boul der-Wel d RANGE: R 68W
COAL- BEARI NG REG ON: Denver US GS TOPOGRAPH C

QUADRANGLE:  Frederick 7-5'" (1969)

TOTAL SECTI ON MEASURED ( FEET): THI CKNESS OF CQOAL ( FEET):
OVERBURDEN AT SAMPLI NG PO NT (FEET): 370 TH CKNESS SAMPLED ( FEET):
ELEVATI ON TOP OF SAMPLED COAL: (Feet) 4,785 TYPE OF SAMPLE: Tipple

STRIKE: Est. N 10" E CONDI TI ON OF SAMPLE:  Fresh
Dl P: 1 SE TYPE OF EXPOSURE: Underground mi ne
MAJOR CLEAT ORI ENTATI ON | N COAL: M NE NAME: Eagl e

M NE OPERATOR: Inperial GCoal Conpany

DATE OF SAMPLING  4/3/75
SAMPLE COLLECTOR:  Col orado Ceol ogi cal Survey

COVPLETI ON DATE OF ANALYSES LABORATORY NUMBERS
U.S. Bureau of M nes; 713175 K-53912
U.S. Ceol ogical Survey: 8/27/75 D-1 73490

APPARENT RANK OF COAL: Subbi t um nous B

PUBLI SHED ANALYSES:

Range of anal yses of coal sanples from an uncorrelated bed of the

Laramie Formation in the Eagle mine. Sanples were variously sized
ti ppl e sanples collected between 1942 and 1970. Analyses are from
U S Bureau of Mnes data bank conpilation, Coal Analyses for the
State of Col orado (1973).

Moi sture (%: 22.1-23.5 Heat value (Btu/lb):

Volatile matter {%: 37.2-40.

Fixed carbon {%: 53.4-57-4 As-received: 9,560-9, 880

Ash (*): 4.6-7.7 Moi st ure-free: 12, 300- 12, 700

Sulfur (%: 0.2-0.4 Moi sture- and-ash-free: 13, 250-13, 430
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Ti ppl e, underground m ne, Boulder-Weld coal field, Weld
County, Col orado
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GREEN RIVER REGI ON, YAWMPA FIELD

Twenty-ni ne sanpl es were taken fromthe Yanpa coa, field, in the Geen River region. Mst of the
sanples were col lected from the Wadge coal bed in the Wlliams Fork Formation (upper part of the Mesaverde Group),
which is of Late Cretaceous age. Five sanples were taken from the Pinnacle coal bed in the ,es Formation, iower

Mesaverde Group. Twenty-one sanples were collected from the Wadge coa, bed, in the mddle coa, group; and three
i <nf Race 1qgq') in the Wlliams Fork

sanples were taken from the Fish Creek coal bed, in the upper coal group (of Bass, i»5J

Formation. Sanples 75-W10 and 75"A-2 through 75" » were taken from the Pinnacle coal bed at the Apex No. 2

underground mine. Sanples 75-vM through 75-W9 were taken from the Wadge bed at the Edna Strip mine® The?

followng were taken from surface workings of Energy Fuels Corporation's strip mnes: 75-WU through 75-W
S i -ic un rhrouah 75-W13 fromthe Fish Creek

and 75-W18 through 75-W20 from the Wadge bed, Energy Strip No. ,; 75-w

bed, Energy Strip No. 2; and 75-W2, through 75-W23 from the Wadge bed, Energy Strip No. 3- Five sanP,es,

75-W24 through 75-W 28, were taken from the Wadge bed in the Seneca No. 2 Strip nine.

Tab,e ,. Lists the locations and descriptions of the sanples co,ected fromthis region.
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GREEN Rl VER REGI ON- YAMPA

FI ELD
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The coal -bearing region is shaded.

Base nap- nodified
X 2° quadrangl e(1954)
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GREEN Rl VER REGI ON- YAMPA FI ELD
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SAMPLE NO.: 75~A-1, Cnannel No. ~ STATE: Col orado LOCATI ON

I N SECTI ON
COAL BED NAME: Pinnacl e COUNTY: Routt 1 r
1 i
GECLOG C ROCK UNI'T: lies Formation SECTI ON: 22 R
| ower Mesaverde G oup - & '
AlJis.  Upper Cretaceous TOMSHI P: T. 4N. X . tl_ I
[
COAL FI ELD: Yanpa RANGE: R 86W 1
COAL- BEARI NG REA ON: Green Ri ver U S.GS TOPOGRAPH C

QUADRANGLE: Rattl esnake Butte 7-51 (1971)

TOTAL SECTI ON MEASURED (FEET): 4.6-4-.8 TH CKNESS OF COAL (FEET): 4.6-4.8
OVERBURDEN AT SAMPLI NG PO NT (FEET); 300 THI CKNESS SAMPLED (FEET): 4.6
ELEVATI ON TOP OF SAMPLED COAL: (peet) =7"00TYPE OF SAMPLE: Face-channel

STRIKE: Est. N 55° e CONDI TI ON OF SAMPLE:  Fresh

DP: 3° NW TYPE OF EXPOSURE: Underground m ne
MAJOR CLEAT ORI ENTATI ON I N COAL: M NE NAME: Apex No. 2

N 3° E 60° NwW M NE OPERATOR  Sunland M ning Corp.

DATE OF SAMPLING 7/2/75
SAMPLE COLLECTOR:  Col orado Geol ogi cal Survey

COVPLETI ON DATE OF ANALYSES LABORATORY NUMBERS
U. S. Bureau of M nes;
U.S. Geol ogical Survey: 1/7/76 D- 176381

APPARENT RANK OF COAL:

=V V=
% FANE (Sample 75-A A @ Gey, carbonaceous.

QAL (Sanple 75-A1) Bright,attrital wth thin, sparse to abundant,
stringers of vitrain.

QAL (Sanple 75-A-2): Same as above.

ALQGR - NO CESCR PTION (Sanpl e 75- A 3)

(Sanpl e 75 WIQ

Two channel s; channel No, 2 was cut 10 feet laterally fromchannel No. 1
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SAMPLE NO.: 75-A-2, Channel No. 2 STATE: Col or ado LOCATI ON

I N SECTI ON
COAL BED NAME: Pinnacl e COUNTY: Routt
CEOLOE C ROCK UNI'T: lies Formation, SECTION: 22 1 — —
| oner Mesaverde G oup -- _1- 2, 2-_1- -
AGE: Upper Cretaceous TOMSH P: T. 4N. Xio 1o

—1--1--1- —

COAL FI ELD: Yanpa RANCGE: R 86W
COAL- BEARI NG REA ON: Green Ri ver U S.GS. TOPOGRAPH C

QUADRANGLE: Rattl esnake Butte 7.5

TOTAL SECTI ON MEASURED (FEET): 4.6-4.8 THI CKNESS OF COAL ( FEET): 4.6-4.8
OVERBURDEN AT SAMPLI NG PO NT (FEET): 300 THI CKNESS SAMPLED (FEET): 4.6
ELEVATI ON TOP OF SAMPLED COAL: (Feet) =*7400 TYPE OF SAMPLE: Face-channel

STRI KE: Est. N 55° E CONDI TI ON OF SAMPLE: Fresh
Dl P: 3° NW TYPE OF EXPOSURE: Underground mne
MAJOR CLEAT ORI ENTATION I N COAL: M NE NAME: Apex No. 2

N 3° E, 60° NW M NE OPERATOR: Sunland M ning Corp.

DATE OF SAMPLI NG 712175
SAMPLE COLLECTOR: Col orado Ceol ogi cal Survey

COVPLETI ON DATE OF ANALYSES LABORATCORY NUVBERS
U.S. Bureau of M nes;
U.S. GCeol ogical Survey: I1/7/76 D 176382

APPARENT RANK OF COAL:

Two channels; channel No. 2 was cut 10 feet lateral k, f

laterally from Channel No. 1
48
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SAMPLE NO.: 75-A-3, Channel No. 21 STATE:  Col or ado LOCATI ON

I N SECTI ON
COAL BED NAME: Pi nnacl e COUNTY: Routt
GEOLOG C ROCK UNIT: lies Formation, lower SECTION 22 —1 |-~

Mesaver de G oup - ]-212--1--

AGE: Upper Cretaceous TOANNSHI P: T. 4N. Xi i i

-l --1--T--
CQOAL FI ELD: Yanpa RANGE: R 86W
COAL- BEARI NG REA ON: Green Ri ver U S.GS. TOPOGRAPH C

QUADRANGLE: Rattl esnake Butte 7-51 (1971)

TOTAL SECTI ON MEASURED (FEET): 4.6-4.8 THI CKNESS OF COAL (FEET): 4.6-4.8,
OVERBURDEN AT SAMPLI NG PO NT ( FEET): 300 &l CKNESS SAMPLED ( FEET):
ELEVATI ON TOP OF SAMPLED COAL: (Feet) =7400 TYPE OF SAMPLE: Fl oor rock- grab

STRIKE: Est. N 55° E CONDI TI ON OF SAMPLE: Fresh
DP. 3° NW TYPE OF EXPCSURE: Underground m ne
MAJOR CLEAT ORI ENTATI ON I N COAL: M NE NAME: Apex No. 2

M NE OPERATOR Sunland M ning Cor p.

DATE OF SAMPLI NG 712175
SAMPLE COLLECTOR: Col orado Ceol ogi cal Survey

COVPLETI ON DATE OF ANALYSES LABORATCORY NUVBERS
U S. Bureau of M nes;
U S. Ceol ogical Survey: 1/ 21/ 76 D1 76367

APPARENT RANK OF COAL:

Two channel s; channel No. 2 was cut 10 feet laterally fromchannel No. 1
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SAMPLE NO.: 75-A-4, Channel No. 17 STATE: Col or ado LOCATI ON

I N SECTI ON
COAL BED NAME: Pi nnacl e COUNTY: Routt

GEOLOG C ROCK UNIT: lies Formation, lower SECTION. 22 —1 1--}—
Mesaverde G oup -1-2G - --
AGE:  upper Cretaceous TOANSHI P: T. 4N. Xi i,
—--t-+ —
COAL FI ELD: Yanmpa RANGE: R 86W
COAL- BEARI NG REG ON: Green River U S GS TOPOGRAPH C

QUADRANGLE: Rattl esnake Butte 7-5' (1971)

TOTAL SECTI ON MEASURED ( FEET): 4.6-4.8 THI CKNESS OF COAL (FEET): 4.6-4.8
OVERBURDEN AT SAMPLI NG PO NT (FEET): .300 THI CKNESS SAMPLED ( FEET):
ELEVATI ON TOr OF SAMPLED COAL: (Feet) -7400 TYPE OF SAMPLE: Roof rock- grab

STRIKE: Est.N 55° E CONDI TI ON OF SAMPLE: Fresh
Dl P: 3° NW TYPE OF EXPOSURE: Underground mi ne
MAJOR CLEAT ORI ENTATI ON | N COAL: M NE NAME:  Apex No. 2

M NE OPERATOR: Sunland M ning Cor p.

DATE OF SAMPLI NG 712176
SAMPLE COLLECTOR  Col orado Ceol ogi cal Survey

COVPLETI ON DATE OF ANALYSES LABORATORY NUMBERS
U.S. Bureau of M nes;
U. S. Ceol ogical Survey: 1/ 21/ 76 D-176368

APPARENT RANK OF COAL:

Two channel s: channel No. 2 was cut 10 feet laterally fromchannel No. 1
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SAMPLE NO. : 75-W 10 STATE: Col or ado LCOCATI ON

I N SECTI ON
COAL BED NAME: Pinnacl e COUNTY: Routt
GEOLOE C ROCK UNI'T: lies Formation, SECTI ON: 22 | — — —
lower Mesaverde G oup --1-2ia-.r--
AGE: Upper Cretaceous TOMSH P: T. 4N. Xi 1
— ] --T-+ —
COAL FI ELD: Yanpa RANGE: R 86W
COAL- BEARI NG REG ON: Green Ri ver U S.G S. TOPOGRAPHI C
QUADRANGLE: Rattlesnake Butte 7.5
TOTAL SECTI ON MEASURED ( FEET) : THI CKNESS OF COAL (FEET): 4.6-4.8
OVERBURDEN AT SAMPLI NG PO NT ( FEET): THI CKNESS SAVPLED ( FEET):
ELEVATI ON TOP OF SAMPLED COAL: (Feet) 7400 TYPE OF SAMPLE: Tipple
STRIKE; Est, N 55°E CONDI TI ON OF SAMPLE:  Fresh
Dl P: 3° NwW TYPE OF EXPOSURE: Underground m ne
MAJOR CLEAT ORI ENTATION I N COAL: M NE NAME:  Apex No. 2
N 3° E 60° NW M NE OPERATOR Sunl and M ni ng Cor p.
DATE OF SAWVPLING 6/28/75
SAMPLE COLLECTOR: Col orado Geol ogi cal Survey
COVPLETI ON DATE OF ANALYSES LABCRATORY NUMBERS
U.S. Bureau of M nes; 2/26/76 K- 59615
U.S. Ceol ogical Survey: 1/21/76 D 176366
APPARENT RANK OF CQAL: High-volatile C bitum nous
PUBLI SHED ANALYSES:
Range of anal yses of coal sanples fromthe Pinnacle bed of the Mesa-
verde Goup in the Apex No. 2 mine. Sanples were variously sized
tipple sanples collected in 1967. Analyses are fromU S. Bureau of
M nes data bank conpilation, Coal Analyses Data for the State of Col o-
rado. (1973).
Moisture {%: 9.0-9.6 Heat value (Btu/lb):
Volatile matter {%: 40.5-41.6 )
Fixed carbon {%: 52.5-53.9 As-received: 11,730-12,180
Ash (%: 4.4-7.0 Moi st ure-free: 12, 980- 13, 390
Sulfur {%: 0.5-0.6 Moi sture- and ash-free: 13, 960-14, 020
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Proxi mate and E enental Analyses of Run-of-M ne Sanples

fromthe Apex No. 2 mne.

Comrercial Testing

Anal yses by: Hazen Research, Inc. and Engi neering Co.
Mi sture (% 1 6.70 6. 66
2
i 37.14
Vol atile Matter {9% 1 34.92
2 37.43 39-79
Fixed Carbon {9 1 54. 39 51.93
2 58. 29 55-63
Ash {9 1 3-99 4. 27
o 2 4, 28 4,58
Sul fur (o 1 0.54 0.59
( A 2 0.58 0.63
Heat Val ue (Btu/lb) 1 12419 12434
2 13311 13321

El enental Anal ysis of Ash

Si 02 44. 13 47.78
29 05 26. 84
A12°3
Ti 02 0.86 0.56
Fe203 6.26 6. 69
Go 6. 85 6. 88
MyO 0. 82 1.04
Na20 2.03 2.06
K20 0. 66 1.48
4.87 3.02
p2°5
SO, 1.52 3.28

Copies of test results were submtted by the Sunland Mning Corp., owners of the
Apex No. 2 mine. Two | aboratories, Hazen Research, Inc., Golden, Colorado and
Conmerci al Testing and Engi neering Co., Denver} Col orado ran Proxinmate and
El enent al anal yses on the sanples. 1 denotes sanples anal yzed "As Received,"

and 2 denotes sanples analyzed on a "Dry Basis."
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EDRA STRI P MI NE

* 36
s

INE

Figure ,4.-Detailed location map of coal sanples 7 5-W4.5.and » ° f
rock sanple 75-W6, and floor rock sanple 757-7 from Edna Strip
M ne, Routt County, Colorado. Base nmap nod, f*d fromU.S.
CGeol ogi cal Survey Gak Oreek 7 1/* quadrangl e(l 969).
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SAMPLE NO.: 75-W4 , Channel No. 11 STATE: Col or ado LOCATI ON
I N SECTI ON

COAL BED NAME: Wadge COUNTY: Routt

GEOLOGI C ROCK UNIT: W liant Fork Format" SECTION: 7
tion, upper Mesaverde G oup

ACEtj pper Cretaceous TOANSHI P: T. 4N.
COAL FIELD: Yanpa RANGE: R. 85W
COAL- BEARI NG REG ON: Green Ri ver U S. G S. TOPOGRAPH C

QUADRANGLE: Gak Creek 7.5 (1969)

TOTAL SECTI ON MEASURED (FEET): 5 7 THI CKNESS OF COAL (FEET): 5.2
OVERBURDEN AT SAMPLI NG PO NT ( FEET):40~50 THI CKNESS SAMPLED (FEET): Upper 2.5
ELEVATI ON TOP OF SAMPLED COAL: (Feet) 7,521 TYPE OF SAMPLE: Face-channel

STRIKE: Est. N 12° W CONDI TI ON OF SAMPLE: Fresh
DI P: 10° NE TYPE OF EXPOSURE: Strip mne
MAJOR CLEAT ORI ENTATI ON | N CQOAL: M NE NAME: Edna Strip
S 7° E 74° w (spacing 0.5 -2' poor) M NE OPERATOR Pittsburg 6 Mdway Coal
M ni ng Co.

DATE OF SAMPLI NG 6/ 28/ 75
SAMPLE COLLECTOR  Col orado Geol ogi cal Survey

COVPLETI ON DATE OF ANALYSES LABCORATORY NUMBERS
U S. Bureau of Mnes; 2/26/76 K-59616
U S. Ceol ogical Survey:1/21/76 D1 76362

APPARENT RANK OF CQAL: High-volatile C bitum nous

- RF- NODESRPION (Sple 75-W6)

-25 OA (Saple 75-W4 75-W8): Brightjattrital wth sparse, lenticular vitrain;
conchoidal fracture coomon in the attrital.

-»» Q0L (Sanple 75-W5. 75-W9): Sane as above.

3 FAGR- NODESR PTION (Sanpl e 75-W7)

Two parallel channels; channel No. 2 was cut 35 feet from Channel No. 1
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SAMPLE NO.: 75-WD5, channel No. 11 STATE: Col or ado LOCATI ON
I N SECTI ON

COAL BED NAME: Wadge COUNTY: Routt

GECLOG C ROCK UNI'T: W lianms Fork Fornma- SECTION: 7
tion, upper Mesaverde G oup

AGE: Upper Cretaceous TOMSHI P T. 4N.
COAL FI ELD: Yanpa RANGE: R 85W
COAL- BEARI NG REG ON: Green River U S GS TOPOGRAPH C

QUADRANGLE: (Qak Creek 7-5' (1969)

TOTAL SECTI ON MEASURED ( FEET): 5.7 THI CKNESS OF COAL (FEET): 5.2
OVERBURDEN AT SAMPLI NG PO NT (Fe'eT): 40-50 THI CKNESS SAMPLED (FEET): Lower 2.75
ELEVATI ON TOP OF SAMPLED COAL: (Feet) 7,521 TYPE OF SAMPLE: Face-channel

STRIKE: Est N 12° w CONDI TION OF SAMPLE:  Fresh
Dl P: i0o NE TYPE OF EXPOSURE: Strip m ne
MAJOR CLEAT ORI ENTATI ON | N COAL: M NE NAME: Edna Strip
M NE OPERATOR: Pittsburg & Mdway Coal M ning
S7° E 74° w (Spacing 0.5 -2'" poor) Co.

DATE OF SAMPLI NG 6/ 28/ 75
SAMPLE COLLECTOR  Col orado Ceol ogi cal Survey

COVPLETI ON DATE OF ANALYSES LABORATORY NUMBERS
U.S. Bureau of M nes; 2/ 26/ 76 K-59616
U.S. Ceol ogical Survey: 1/21/76 D1 76363

APPARENT RANK OF CQAL: High-volatile A bitum nous

1 Two parallel channels; channel No. 2 was cut 35 feet from channel N> 1
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SAMPLE NO.: 75"W6, Channel No. 1 STATE: Col or ado LOCATI ON
IN SECTI ON

COAL BED NAME: Wadge COUNTY: Routt

GEOLOG C ROCK UNIT: Wl liams Fork Forma-  SECTION: 7
tion, upper Mesaverde G oup

AGE: Upper Cretaceous TOMSH P: T. 4N.
COAL FIELD: Yanpa RANGE: R 85W
COAL- BEARI NG REG ON: Green Ri ver U.S.GS. TOPOGRAPH C

QUADRANGLE: (QGak Creek 7.5 (1969)

TOTAL SECTI ON MEASURED (FEET): 5.7 THI CKNESS OF COAL (FEET): 5.
OVERBURDEN AT SAMPLI NG PO NT ( FEET):40-50 THI CKNESS SAMPLED (FEET): O.
ELEVATI ON TOP OF SAMPLED COAL: (Feet) 7,521 TYPE OF SAMPLE: Roof rock- grab

21
2

STRIKE- Est N 12° W CONDI TI ON OF SAMPLE: Fresh
DP: 10° NE* TYPE OF expOSURE: Strip mne
MAJOR CLEAT ORI ENTATION | N CQAL: M NE NAME: Ejna Strip
M NE OPERATOR: pittsbury & M dway Goal
M ni ng Co.

DATE OF SAMPLI NG 6/28/75
SAMPLE COLLECTOR: Col orado Ceol ogi cal Survey

COVPLETI ON DATE OF ANALYSES LABORATORY NUMBERS
U. S. Bureau of M nes;
U S. Ceological Survey: 1/7/76 D- 176379

APPARENT RANK OF COAL:

Two parallel channels; channel No. 2 was cut 35 feet formchannel No. 1
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SAMPLE NO.: 75-W7 , Channel No. 11 STATE: Col or ado LOCATI ON
I N SECTI ON

COAL BED NAME: \Wadge COUNTY: Routt =
GEOLOG C ROCK UNIT- W lianms Fork Fornma SECTION: 7 \“\\Q

tion, upper Mesaverde G oup \
AGE:  Upper Cretaceous TOMSHI P: j. 4N. \Xﬁ\\\
COAL- BEARI NG REA ON: Green Ri ver U S.GS. TOPOGRAPH C

QUADRANGLE: 0Oak Creek 7.5 (1969)

TOTAL SECTI ON MEASURED (FEET): 5.7 THI CKNESS OF COAL (FEET): 5.2
OVERBURDEN AT SAMPLI NG PO NT (FEET):40-50 TH CKNESS SAMPLED (FEET):0.3
ELEVATI ON TOP OF SAMPLED COAL: (Feet) 7,521 TYPE OF SAMPLE: Fl oor rock- grab

STRIKE: Est. N 12° w ' CONDI TI ON OF SAMPLE: Fresh
DIP: i0° NE TYPE OF EXPOSURE: Strip mne
MAJOR CLEAT ORI ENTATION I N COAL: M NE NAME: Edna Strip
M NE OPERATOR Pittsburg £ Mdway Coal
Conpany

DATE OF SAMPLI NG 6/28/75
SAMPLE COLLECTOR:  Col orado Ceol ogi cal Survey

COVPLETI ON DATE OF ANALYSES LABORATORY NUVBERS
U.S. Bureau of M nes;
U.S. Ceol ogical Survey: 1/7/76 D- 176380

APPARENT RANK OF COAL:

1 Two parallel channels; channel No. 2 was cut 35 feet fromchannel No. 1
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. STATE: Col or ado LOCATI ON
SAVPLE NO.: 75-W 8, Channel No. 21 IN SECTI ON

COAL BED NAME: \Wadge COUNTY: Rout t

GFOLOG C ROCK UNI T: W 11i anms Fork Fornmat ion SECTI ON:
upper Mesaverde G oup
AGE: Upper Cretaceous

7

TOMSHI P: T. 4N.

COAL FIELD:  Yanpa RANGE: R 85W

COAL- BEARI NG REGI ON' Gr een Ri ver U.S.GS. TOPOGRAPHI C
QUADRANGLE: Cak Creek 7.5' (1969)

TOTAL SECTI ON MEASURED (FEET): 5.5 THI CKNESS OF COAL (FEET): 5.5

OVERBURDEN AT SAMPLING PO NT ( FM) : 40-50 TH CKNESS SAMPLED ( FEET): Upper 2.5
ELEVATI ON TOP OF SAMPLED QQAL: (Feet) 7,521 TYPE OF SAMPLE:

Face- channel
STRI KE- Est N 12° W

CONDI TI ON CF SAMPLE: Fresh

D P: 10° NE TYPE OF EXPOSURE: Strip mne
MAJCOR CLEAT ORI ENTATION I N COAL: M NE NAME: Edna Strip

S 7° E 74° W (spacing 0.5 -2 P°°r) M NE OPERATOR Pittsburg S Mdway Coal

M ni ng
Conpany

DATE OF SAMPLI NG 6/28/75

SAMPLE COLLECTOR  Col orado Ceol ogi cal Survey

COVPLETI ON DATE OF ANALYSES LABCORATORY NUMBERS
U S. Bureau of M nes; 2/26/76 K-59614
U S. Ceological Survey:1/21/76 D 176364

APPARENT RANK COF COAL: Subbi t um nous A

Two parallel channels; Channel No. 2 was cut 35 feet from Channel No. 1
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SAMPLE NO.: 75-W9, Channel No. 2 STATE: Col or ado LOCATI ON

I N SECTI ON

COAL BED NAME: Wadge COUNTY:  Routt
' "8H$88
GEOLOG C ROCK UNIT: W liams Fork Forma- SECTI ON: 7 ~TJ | |
tion, upper Mesaverde G oup

AGE: Upper Cretaceous TOWNSHI P: T. 4N. 1] fig
COAL FI ELD: Yanpa RANGE: R 85W ! m i
COAL- BEARI NG REA ON: Green Ri ver U S.G S TOPOGRAPHI C

QUADRANGLE: Cak Creek 7-5'" (1969)

TOTAL SECTI ON MEASURED (FEET): 5.5 THI CKNESS OF COAL (FEET): 5.5,
OVERBURDEN AT SAMPLI NG PO NT (FEfiT): 40-50 TH CKNESS SAMPLED (FEET): Lower 3-0
ELEVATI ON TOP OF SAMPLED COAL: (Feet) 7 521 TYPE OF SAMPLE: Face-channel

STRIKE: Est. N 12° W CONDI TI ON OF SAMPLE: Fresh

Dl P 10° NE TYPE OF EXPOSURE: Strip mne

MAJCR CLEAT ORI ENTATI ON | N COAL: M NE NAME: Edna Strip

S7 E 74° n (spacing 0.5 -2' poor) M NE OPERATOR Pittsburg & Mdway Coal M ning
Conpany

DATE OF SAMPLING  6/28/75

SAMPLE COLLECTOR: Col orado Ceol ogi cal Survey

COVPLETI ON DATE OF ANALYSES LABORATORY NUMBERS
U.S. Bureau of M nes; 2/ 26/ 76 K-59614
U S. GCeological Survey: 1/21/76 D 176365

APPARENT RANK OF CQAL: High-volatile B bitum nous

PUBLI SHED ANALYSES:
Range of analyses of coal sanples fromthe Wadge bed of the Mesaverde
Qoup in the Edna strip mine. Sanples were variously sized
ti ppl e sanples collected between 1948 and 1966- Anal yses are from U.
S. Bureau of Mnes data bank conpil ati on, Coal Analyses Data for the
State of Col orado (1973).
Misture {%'. 8.9-12.5 Heat value (Btu/lb):
Volatile matter {%: 37.2-42.6
Fi xed car bon (*): 48. 7~52. 5 As-recei ved: 10, 400- 11, 390
Ash (%: 7.1-13.2 Moi sture-free: 11,890-12, 670
Sulfur {%: 0.6-0.9 Moi sture- and ash-free: 13, 640-13, 760
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SAMPLE NO. :  75-7-]/, STATE: Col or ado LOCATI ON

I N SECTI ON
COAL BED NAME: \Wadge COUNTY: Routt
GEOLOG C ROCK UNIT: W liams Fork Forma- SECTI ON: 33 — -1 —
tion® up per Mesaverde G oup I 1 1
AGE:  Upper Cretaceous TOANSH P: T. 5N.
COAL FI ELD: Yanpa RANGE: R. 86W
COAL- BEARI NG REG ON: Green River US GS. TOPOGRAPH C

QUADRANGLE: Rattl esnake Butte 7.5 (1971)

TOTAL SECTI ON MEASURED (FEET): 8.2 THI CKNESS OF COAL (FEET): 8.2
OVERBURDEN AT SAMPLI NG PO NT (FEET): 50 TH CKNESS SAMPLED ( FEET):
ELEVATI ON TOP OF SAMPLED COAL: (Feet) 7,325 TYPE OF SAMPLE: Roof rock- grab

STRI KE: No10° E CONDI TION OF SAMPLE:  Fresh
D P: 20 NW TYPE OF EXPOSURE: Strip mine
MAJOR CLEAT ORI ENTATION I N CQOAL: M NE NAME: Energy Strip M. 1

M HE OPERATOR Energy Fuel s Corp.

DATE OF SAMPLING  6/28/75
SAMPLE COLLECTOR: Col orado Ceol ogi cal Survey

COVPLETI ON DATE OF ANALYSES LABORATORY NUMBERS
U. S. Bureau of M nes;
U S. Ceological Survey: 1/7/76 D 176384

APPARENT RANK OF COAL:

SHALE Dark grey.

rli' SHNE (Sanple 75-W20): Bl ack, hard,with light grey shale |lenses 0.21
thick in the center of the parting.

ex ° QAL (Sanpl e 75-W19)

5° QAL (Sanpl e 75-W18)

AGR - NODESCR PTT QN
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SAMPLE NO. : y5_w 15 STATE: Col or ado LOCATI ON

I N SECTI ON
COAL BED NAME: \Wadge COUNTY: Routt

CEOLOG CROCKUNIT: W 11l1lians Fork Fornat i on; SECTI O\ 33

up per Mesaverde G oup ———
ACGE: Upper Cretaceous TOMSHI P:  T. 5N — _J___q
|

COAL FIELD: Yanpa RANGE: R 86W L

COAL- BEARI NG REA ON: Green Ri ver U S.G S TOPOGRAPH C
QUADRANGLE: Rattlesnake Butte 7.5 (1971)

TOTAL SECTI ON MEASURED (FEET): 8.2 TH CKNESS OF CQAL ( FEET): 8.2 .
OVERBURDEN AT SAMPLI NG PO NT (FEET): 50 TH CKNESS SAMPLED ( FEET): Lower 4.0
ELEVATI ON TOP OF SAMPLED COAL: (Feet) 7,325 TYPE OF SAMPLE: Face- channel

STRI KE N 10° E CONDI TI ON OF SAMPLE: Fresh

D P 20° NwW TYPE OF EXPOSURE: Strip mne

MAJCOR CLEAT ORI ENTATION | N COAL M NE NAME: Energy StripNo. 1

S 50° E 8% NE (spacing 0.2'-0.5", fair) MNE OPERATOR  Energy Fuels Corp.
S 25° E 70 SW (£20°) (spacing poor)

DATE OF SAMPLI NG 6/28/76
SAMPLE COLLECTOR:  Col orado Ceol ogi cal Survey

COVPLETI ON DATE OF ANALYSES LABORATORY NUMBERS
U S. Bureau of Mnes; 2/26/76 K-59618
U. S. Ceol ogical Survey:1/21/76 D 176371

APPARENT RANK OF CQAL: High-volatile C bitum nous
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SAMPLE NO. : 75.Vv/-16

COAL BED NAME: Wadge

GECLOG C ROCK UNI'T: Wl lianms Fork Fornma-
tion, upper Mesaverde G oup

AGE: Upper Cretaceous
COAL FI ELD: Yanpa

COAL- BEARI NG REG ON: Green Ri ver

TOTAL SECTI ON MEASURED (FEET): 8.2
OVERBURDEN AT SAMPLI NG PO NT ( FEET): 50

STRIKEN 10° E
DP.  20° NW
MAJCOR CLEAT ORI ENTATI ON I N COAL:
S 50° E; 85° NE (spacing 0.2-0.5",
S 25° E; 70° W (+20°) (spacing,

fair)
poor)

DATE OF SAMPLI NG 6/28/75
SAMPLE COLLECTOR  Col orado Ceol ogi cal
COVPLETI ON DATE OF ANALYSES
U.S. Bureau of M nes; 2/26/76
U S. Ceol ogical Survey)/21/76

TYPE OF EXPOSURE:
M NE NAME: Energy Strip No. 1
M NE OPERATOR Energy Fuels Cor p.

STATE: Col or ado LOCATI ON
I N SECTI ON
COUNTY: Rout t 1 1 1
1 1 1
"SECTION 33 Tol--r-
1Jg. 1
TOANSH P:  T.5N. 9 Us '
RANGE: R 86W '1 vt

U S . GS. TOPOGRAPH C

QUADRANGLE: Rattl esnake Butte 7-5' (1971)

THI CKNESS COF COAL (FEET): 8.2
TH CKNESS SAMPLED ( FEET):
ELEVATI ON TOP OF SAMPLED COAL: (Feet) 7,325 TYPE OF SAVPLE:

upper 4.2
Face "channel

CONDI TI ON OF SAMPLE: Fresh

strip mne

Sur vey

LABCRATORY NUMBERS
K-59618
D 176372

APPARENT RANK OF CQAL: High-volatile B bitum nous
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SAMPLE NO.: 75-W17 STATE: Col or ado LOCATI ON

I N SECTI ON
COAL BED NAME: \Wadge COUNTY: Routt 1 1
I 1
GEOLOG C ROCK UNIT: W liams Fork Forma SECTI ON: 33 : : :-
tion, upper Mesaverde G oup ==
AGE: Upper O et aceous TOWNSHI P: T. 5N. 4]
| 1 |
COAL FI ELD: Yanpa RANCGE: R. 86W b

COAL- BEARI NG REA ON: Green Ri ver U S.GS TOPOGRAPH C
QUADRANGLE: Ratt| esnake Butte 7.5 (1971)

TOTAL SECTI ON MEASURED ( FEET): THI CKNESS OF COAL (FEET): 8 2
OVERBURDEN AT SAMPLI NG PO NT (FEET): 50 THI CKNESS SAMPLED ( FEET):

ELEVATI ON TOP OF SAMPLED COAL: (Feet) 7,325 TYPE OF SAMPLE: Fl oor rock- grab

STRIKE: N 10° E CONDI TI ON OF SAMPLE: Fresh
D P: 20° NW TYPE OF EXPOSURE: Strip mine
MAJOR CLEAT ORI ENTATION I N COAL: M NE NAME: Energy Strip No. 1

M NE OPERATOR  Energy FRue'ls Corp.

DATE OF SAMPLING  6/28/75
SAMPLE COLLECTOR  Col orado Ceol ogi cal Survey

COVPLETI ON DATE OF ANALYSES LABORATORY NUMBERS
U.S. Bureau of M nes;
U S. Ceol ogical Survey: 1/7/76 D1 76385

APPARENT RANK OF COAL:
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SAMPLE NO.: 75-W18 STATE: Col orado LOCATI ON

IN SECTI ON
COAL BED NAME: Wadge COUNTY: Routt "1 [—
1 |
GECLOG C ROCK UNI'T: W lianms Fork Fornma- SECTI ON: 32 -t — -
tion, upper Mesaverde G oup
AGE: Upper Cretaceous TOANSHI P: T.5N. 11
e 1
COAL Fl ELD: Yanpa RANGE: R 86W
COAL- BEARI NG REA ON: Green Ri ver U S. GS TOPOGRAPH C

QUADRANGLE: Rattlesnake Butte 7-5 (1971)

TOTAL SECTI ON MEASURED (FEET): 9.0 THI CKNESS CF COAL ( FEET): 9-0
OVERBURDEN AT SAMPLI NG PO NT (FEET): 40 THI CKNESS SAMPLED (FEET): Lower 5.0
ELEVATION TOP OF SAMPLED COAL: (Feet) 7,035TYPE OF SAMPLE: Face-channel

STRIKE: N 10° E ' CONDI TION OF SAMPLE:  Fresh

D P 20° NW TYPE OF EXPOSURE: Strip nine
MAJOR CLEAT ORI ENTATI ON | N COAL: M NE NAMVE: Energy Strip No. 1A

S 60° E 90° M NE OPERATOR  Energy Fuels Corp.

N 20° E; 80° (£20°)

DATE OF SAMPLI NG 6/28/75
SAMPLE COLLECTOR: Col orado GCeol ogi cal Survey

COWPLETI ON DATE OF ANALYSES LABCORATORY NUMBERS
U. S. Bureau of M nes; 2/26/76 K-59619
U S. Ceol ogical Survey: 1/21/76 D 176373

APPARENT RANK OF CQAL: High-volatile C bitum nous

ROF - NO CESCR PTION (Sanpl e 75~W14)

*2' QAL (Sanple 75-W16): Bright,attrital wth abundant,thin stringers
of vitrain;, possible kaolinite in cleats and lenses, 0.5" - 1.0"
long; minor anounts of pyrite.

-4.00 QAL (Sanple 75"W15): Sane as above.

AGR. No DESRPTIQN (Snple 75-W17)
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SAMPLE NO. : 75~W 19 STATE: Col orado LOCATI ON

I N SECTI ON
COAL BED NAME: \Wadge COUNTY: Routt i — —r
I

GEOLOE C ROCK UNTT: W lianms Fork Fornma SECTI ON: 32 - -] --r

tion, upper Mesaverde G oup o
AGE: Upper Cretaceous TOMSHI P: T.5N. bl
COAL FI ELD: Yanpa RANGE: R 86W
COAL- BEARI NG REA ON: Green Ri ver U S. GS TOPOGRAPH C

QUADRANGLE: Rattlesnake Butte 7-5' (1971)

TOTAL SECTI ON MEASURED (FEET): 9.0 TH CKNESS OF COAL (FEET): 9.0

OVERBURDEN AT SAMPLI NG PO NT (FEET) :i,0 THI CKNESS SAMPLED (FEET): Upper 4.0
ELEVATI ON TOP OF SAMPLED CQOAL: (Feet) 7,035 TYPE OF SAMPLE:  Face- channel

STRIKE: N 10° E CONDI TI ON OF SAMPLE: Fresh

DI P: 20° NW TYPE OF EXPOSURE: Strip mne
MAJOR CLEAT ORI ENTATION IN COAL: M NE NAME: Energy Strip No. 1A
S 60" E 90 M NE OPERATOR Energy Fuel s Cor p.

N 20° E 0° (220°)

DATE OF SAMPLI NG 6/28/75
SAMPLE COLLECTOR:  Col orado Geol ogi cal Survey

COVPLETI ON DATE OF ANALYSES LABORATORY NUMBERS
U S. Bureau of Mnes; 2/26/76 K- 5961 9
U S. Ceological Survey: 1/21/76 D 176374

APPARENT RANK OF CQAL: High-volatile C bitum nous
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SAMPLE NO.:  75-W20 STATE: Col or ado LOCATI ON
I N SECTI ON

COAL BED NAME: \Wadge COUNTY: Routt

GEOLOCd C ROCK UNI T: W 11i ans Fork Formati on®SECTION: 32
upper Mesaverde G oup

AGE: Upper Cretaceous TOMSH P:  T. 5N
COAL FI ELD: Yanpa RANCE: R 86W
COAL- BEARI NG REG ON: G een Ri ver U S.G S TOPOGRAPH C

QUADRANGLE: Rattlesnake Butte 7.5 (1971)

TOTAL SECTI ON MEASURED (FEET): 9.0 THI CKNESS OF COAL ( FEET): 9.0
OVERBURDEN AT SAMPLI NG PO NT (FEET): 40 THI CKNESS SAMPLED ( FEET):
ELEVATI ON TOP OF SAMPLED COAL: (Feet) 7,035 TYPE OF SAMPLE: Parting- grab

STRIKE: N 10° E CONDI TI ON OF SAMPLE:  Fresh
D P 20° NW TYPE OF EXPOSURE: Strip mne
MAJOR CLEAT ORI ENTATI ON I N COAL: M NE NAME: Energy Strip No. 1A

M NE OPERATOR: Energy Fuel s Corporation

DATE OF SAMPLI NG 6/28/75
SAMPLE COLLECTOR:  Col orado Ceol ogi cal Survey

COVPLETI ON DATE OF ANALYSES LABORATCRY NUMBERS
U. S. Bureau of M nes;
U. S. Geol ogical Survey: 1/7/76 D- 176386

APPARENT RANK OF COAL:
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SAMPLE NO.: 75-WI I STATE: Col orado LOCATI ON
I N SECTI ON

COAL BED NAME: Fi sh Creek COUNTY: Routt

CEOLOG C ROCK UNIT: WIllians Fork Forma SECTION: 25
tion, upper Mesaverde G oup

AGE: Upper Cretaceous TOMSH P: T. 5N.
COAL FI ELD: Yanpa RANGE: R 87W
COAL- BEARI NG REA ON: Green Ri ver U S. GS TOPOGRAPH C

QUADRANGLE: Dunckley 7-51 (197D

TOTAL SECTI ON MEASURED ( FEET): 5.2 THI CKNESS OF CQAL ( FEET): 52
OVERBURDEN AT SAMPLI NG PO NT (FEET): 50 THH CKNESS SAMPLED (FEET): upper 2.5
ELEVATI ON TOP OF SAMPLED COAL: (Feet) 6,775 TYPE OF SAMPLE: Face~channel

STRIKE: Est. N 32° W CONDI TI ON OF SAMPLE: Fresh
DP. 4 ° NE TYPE OF EXPCSURE: Strip mine
MAJCR CLEAT ORI ENTATI ON I N COAL: M NE NAME: Energy Strip No. 2

S 45° E; 80° SW M NE OPERATOR  Energy Fuel s Corp.

S 40° W 60° NW

DATE OF SAMPLI NG 6/28/75
SAMPLE COLLECTOR: Col orado Ceol ogi cal Survey

COVPLETI ON DATE OF ANALYSES LABORATORY NUMBERS
U S. Bureau of M nes; 2/26/76 K- 59617
U.S. Ceological Survey: 1/21/76 D 176369
APPARENT RANK OF COAL: Subbi t um nous A

ROOF - NO CESCR PTI QN

QAL (Sanple 75-WIl): Bright,attrital wth thin abundant |enses of
vitrain;, prinary and secondary pyrite.

QAL (Sanple 75-W12): Same as above.

ALOR - NO DESCR PTION (Sanpl e 75- W13)
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SAMPLE NO.: 75 w 12 STATE: Col or ado

COAL BED NAME: Fi sh Creek COUNTY: Routt

GEOLOCG C ROCK UNIT: W 1 1ians Fork Fornmat ion”ECTI ON: 25
upper Mesaverde G oup
AGE: Upper O etaceous TOMSHI P:  T. 5N

CQOAL FI ELD: Yanpa RANGE: R 87W

COAL- BEARI NG REG ON: Green Ri ver

TOTAL SECTI ON MEASURED (FEET): 5.2

ELEVATI ON TOP OF SAMPLED COAL: (Feet) 6,775 TYPE OF SAVMPLE:
STRIKE: Est. N 32u W

MAJOR CLEAT ORI ENTATI ON | N COAL:
S 45° E, 80° S
S 40° W 60° W

DATE OF SAMPLING  6/28/75
SAMPLE COLLECTOR: Col orado Geol ogi cal Survey
COVPLETI ON DATE OF ANALYSES
U.S. Bureau of Mnes; 2/26/76 K- 59617
U S. Ceological Survey:1/21/76 D-176370

APPARENT RANK OF COAL: Subbiturninous A
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U S.GS TOPOGRAPH C
QUADRANGLE: Dunckley 7.5

TH CKNESS OF CQAL ( FEET):
OVERBURDEN AT SAMPLI NG PO NT ( FEET): 50 TH CKNESS SAMPLED ( FEET):
Face- channel
CONDI TI ON OF SAMPLE: Fresh

DI P: 4° NE TYPE OF EXPOSURE: Strip mne
M NE NAME: Energy Strip No.
M NE OPERATOR: Energy Fuel s Corp.

LABORATCRY NUMBERS

LCOCATI ON
I N SECTI ON

>

m

e Jps
— —26-— —

1

5.2
Lower

1

(1971)

2.7



SAMPLE NO.: 75-W13 STATE: Col orado LOCATI ON
I N SECTI ON

COAL BED NAME: Fi sh Creek COUNTY: Routt

GECLOG C ROCK UNI'T: W liams Fork Forma SECTI ON: 25
tion, upper Mesaverde group

AGE: Upper Cretaceous TOMSH P: T.5N.
COAL FI ELD: Yanpa RANCGE: R. 87W
COAL- BEARI NG REA ON: Green Ri ver U S.GS TOPOGRAPH C

QUADRANGLE: Dunckley 7.5 (1971)

TOTAL SECTI ON MEASURED ( FEET) : THI CKNESS OF COAL ( FEET): 5.2
OVERBURDEN AT SAMPLI NG PO NT (FEET): +rQ TH CKNESS SAMPLED ( FEET):
ELEVATI ON TOP OF SAMPLED COAL: (Feet) 6,775 TYPE OF SAMPLE: Fl oor roclk- grab

STRIKER Est. N 42° W CONDI TI ON OF SAMPLE: Fresh
DP: 4 NE TYPE OF EXPOSURE:  Strip mne
MAJOR CLEAT ORI ENTATI ON I N CQOAL: M NE NAME: Energy Strip No. 2

M NE OPERATOR Energy Fuel s Corp.

DATE OF SAMPLING  6/28/75
SAMPLE COLLECTOR: Col orado Ceol ogi cal Survey

COWPLETI ON DATE OF ANALYSES LABORATORY NUMBERS
U.S. Bureau of M nes;
U.S. GCeol ogical Survey: 1/7/76 D-176383

APPARENT RANK OF COAL:
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ENERGY

NO.

3

STRI P

Gorz

x 6922

6600

STRIP MINE
- T0 23

Figure 17

1 MILE

sanmples 75-W21 through 75-W23
regi on- Yampa field,

coal
Green River
Base map modified from U. S. Geol ogi cal

.-Detailed
from Energy No.3 Strip M ne,

| ocati on map of

Routt County, Col orado.
quadr angl e(1 970)

Survey Cow Creek 7 1/2
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SAMPLE NO.: 75-W21 STATE: Col orado LOCATI ON

I N SECTI ON
COAL BED NAME: \Wadge COUNTY: Routt 1 > 1
GEOLOE C ROCK UNI'T: W liams Fork Forma- SECTI O\ | " |1 1| 1r-
tion, upper Mesaverde G oup
ACGE: Upper Cretaceous TOMSH P: T.5N.

1 i 1

COAL FIELD: Yanpa RANGE: R 86W o
COAL- BEARI NG REA ON: Green Ri ver U S.GS TOPOGRAPH C

QUADRANGLE: Cow Oreek 7.5 (1969)

TOTAL SECTI ON MEASURED (FEET): 8.5 THI CKNESS OF COAL (FEET): 8.5
OVERBURDEN AT SAMPLI NG PO NT (FEET): 0-100 TH CKNESS SAMPLED ( FEET):

ELEVATI ON TOP OF SAMPLED CQAL: (Feet) 6,775 TYPE OF SAMPLE: Fl oor rock" grab

STRIKE: N 40° w ' CONDI TI ON OF SAMPLE:  Fresh
D P: 250 sw TYPE OF EXPOSURE: Strip mne
MAJOR CLEAT ORI ENTATI ON | N COAL: M NE NAME: Energy Strip No. 3

M NE OPERATOR Energy Fuel s Corp.

DATE OF SAMPLING 7/2/75
SAMPLE COLLECTOR  Col orado Geol ogi cal Survey

COVPLETI ON DATE OF ANALYSES LABORATCRY  NUMBERS
U. S. Bureau of M nes;
U S. Ceological Survey: 1/7/76 D 176387

APPARENT RANK OF COAL:

-4.0 QAL (Sanple 75-W23): Mderately bright.attrital wth sparse thin
lenses of vitrain; secondary pyrite.

COAL (Sanple 75"W22): Same as above
-4.5

FLOOR - NO DESCRI PTION (Sanmple 75-W21)
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SAMPLE NO. : 75- W22

COAL BED NAME: Wadge

GEOLOCA C ROCK UNI'T: W lianms Fork Forma-
tion, upper Mesaverde G oup
AGE: Upper Cretaceous

COAL FI ELD: Yanpa

COAL- BEARI NG REG ON: Green Ri ver

TOTAL SECTI ON MEASURED (FEET): 8.5
OVERBURDEN AT SAMPLI NG PO NT ( FEET):

STRI KE: n40° W

DI P: 250 SW

MAJOR CLEAT ORI ENTATI ON I N COAL:
S 45° E; 90 (spacing .2'-.5",
N 55 E, 90 (spacing 61, poor)

fair)

DATE OF SAMPLING 7~2~75
SAMPLE COLLECTOR: Col orado Geol ogi cal
COVPLETI ON DATE OF ANALYSES
U.S. Bureau of M nes; 2/26/76
U S. GCeol ogical Survey:1/21/76

APPARENT RANK OF COAL: Subbitum nous A
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THI CKNESS OF CQAL ( FEET):
g- 100 TH CKNESS SAMPLED ( FEET): Lower 4.5
ELEVATI ON TOP OF SAMPLED CQAL: (Feet) 6,775 TYPE OF SAVPLE:
' CONDI TI ON OF SAMPLE:
TYPE OF EXPOSURE:
M NE NAME:

Sur vey

LOCATI ON
IN SECTI ON
COUNTY: Routt roi

STATE: Col or ado

SECTI O\ 1 r-j-

N
i-j-
RANGE: R 86W I

TOMSH P T.5N, .

U S GS TOPOGRAPH C

QUADRANGLE: Cow Creek 7.5 (1969)

8.5

Face- channel

Fresh
Strip mne
Energy Strip No. 3

M NE OPERATOR  Energy Fuel s Corp.

LABORATCRY NUMBERS
K- 59620
DI 76375



SAMPLE NO. : 75-W23 STATE:  Col or ado LOCATI ON

I N SECTI ON
COAL BED NANE: V\adge COUNTY: Routt 1+
11 1
GEQLOG C ROCK UNI'T: W 11iams Fork Formation SECTION. 1
upper Mesaverde G oup 1 A
AGE: Upper Cretaceous TOMSH P:  T.5N --1- -1--1--
11
COAL FI ELD:  Yanpa RANGE: R 86W 1- +-
1 1"

COAL- BEARI NG REG ON: Green Ri ver US. GS. TOPOGRAPH C
QUADRANGLE: Cow Creek 7.5 (1969)

TOTAL SECTI ON MEASURED ( FEET): 8.5 THI CKNESS OF COAL (FEET): 8.5
OVERBURDEN AT SAMPLI NG PO NT (FEET): 0-100 TH CKNESS SAMPLED (FEET): Upper 4.0
ELEVATI ON TOP OF SAMPLED COAL: (Feet) 6,775 TYPE OF SAMPLE: Face "channel

STRIKE: N40° W CONDI TI ON OF SAMPLE: Fresh
D P: 25° SW TYPE OF EXPCSURE: Strip mne
MAJOR CLEAT ORI ENTATION | N COAL: M NE NAME: EnergyStrip No. 3

S 45° E 90° (spacing .2 -.5', fair) M NE OPERATOR  Energy Fuel s Corp.

N 55° E; 90° (spacing 6', poor)

DATE OF SAMPLING 7/2/75
SAMPLE COLLECTOR  Col orado Ceol ogi cal Survey

COWPLETI ON DATE OF ANALYSES LABCORATORY NUMBERS
U S. Bureau of Mnes; 2/26/76 K- 59620
U S. Ceological Survey: 1/21/76 D 176376

APPARENT RANK OF COAL: Subbiturni nous A

PUBLI SHED ANALYSES:

Range of anal yses of coal sanples fromthe Wadge bed of the Mesa-
verde Goup in the Energy mne. Sanples were variously sized
tipple sanples collected in 1963 and 1968. Analyses are fromU S
Bureau of M nes data bank conpil ation, Coal Analyses Data for the

State of Col orado (1973).

Mpisture (%: 10.1-10.4 Heat value (Btu/lb):
Vol atile matter (%: 39.1-M 3
Fixed carbon {%: 50.7-51.8 As-recei ved: 11, 240-11, 380

Ash (*): 8.0-9.1 Moi st ure-free: 12, 5°0-12, 660

Sul fur (%: 0.5
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Moi sture- and ash-free: 13, 760- 13, 800



SENECA

STRI P

Ml NE

- StripMine
) 7330

Drill Hole

>é6 7200
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OiLWEN-

© Ol Well
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SR ®rill Hol -
o S rill Hole ..

ofstyer
Res

Figure 18.-Deta.i led location map of coal

roof rock
and parting sanple

sampl es 75-W25 and 26,

sanple 75-W24, floor rock sanple 75-W 27,
75-W28 fromthe Seneca No.2 Strip Mne, Geen R ver region-
Yanpa field, Routt County, Colorado. Base nap nodified from U. S.
CGeol ogi cal Survey MlIner 7 1/2° (1871) and M. Harris 7 1/2° (1971)
quadr angl es.
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SAMPLE NO.:  75-W24 STATE: Col or ado LOCATI ON

IN SECTI ON
COAL BED NAME: \Wadge COUNTY: Routt
GEOLOG C ROCK UNIT: W lians Fork SECTI ON: 35
Formati on upper Mesaverde G oup
AGE:  Upper Cretaceous TOMSH P: T. 6N. .
—e % _I J—
COAL Fl ELD: Yanpa RANGE: R 87W
COAL- BEARI NG REA ON: Green Ri ver U S.GS. TOPOGRAPH C

QUADRANGLE: MIner 7-5 (1971) and
Mount Harris 7-5 (1971)

TOXAL SECTI ON MEASURED ( FEET): g>2 THI CKNESS CF COAL ( FEET): 9.0
OVERBURDEN AT SAMPLI NG PO NT (FEET): 45 THI CKNESS SAMPLED (FEET): 0.2
ELEVATI ON TOP OF SAMPLED COAL: (Feet) 7,023 TYPE CF SAMPLE: FRoof rock-grab

STRIKE: Est. N 10° W CONDI TI ON OF SAMPLE:  Fresh
DpP.  20° SW TYPE OF EXPOSURE: Strip nine
MAJOR CLEAT ORI ENTATION I N COAL: M NE NAME: Seneca Strip No. 2

M NE CPERATOR Seneca Coal s, Ltd.

DATE OF SAMPLI NG 6/ 28/75
SAMPLE COLLECTOR: Col orado Ceol ogi cal Survey

COVPLETI ON DATE OF ANALYSES LABORATORY NUMBERS
U S. Bureau of M nes;
U S. Ceological Survey: 1/7/76 D- 176388

APPARENT RANK OF COAL:

2' ROOF - NO DESCRIPTION (Sample 75"W2't)

COAL (Sanple 75-W25): Attrital, noderately bright with thin
*! vitrain stringers; thin partings in upper bed; mnor pyrite
and possible kaolinite in cleats.

. 3" CLAY (Sanple 75-W28): Tan.

COAL (Sample 75"W 26): Sane as upper.coal section.

FLOOR - NO DESCRI PTION (Sanple 75-W27)
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SAMPLE NO.: 75-W25 STATE: Col or ado LOCATI ON
I N SECTI ON

COAL BED NAME: \Wadge COUNTY: Routt

GEOLOE C ROCK UNI'T: W 11li ans Fork Formation SECTION: 35
upper Mesaverde G oup

AGE: Upper Cretaceous TOMSH P:  T. 6N
COAL FI ELD: Yanpa RANGE: R 87W
COAL- BEARI NG REG ON: G een Ri ver U S GS TOPOGRAPH C

QUADRANGLE: MIner 7-5° 097D and
Mount Harris 7-5  (1971)

TOTAL SECTI ON MEASURED (FEET): 9.2 THI CKNESS CF COAL ( FEET): 9.0
OVERBURDEN AT SAMPLI NG PO NT (FEET): 45 TH CKNESS SAMPLED (FEET): Upper 4.0
ELEVATI ON TOP OF SAMPLED COAL: (Feet) 7,023 TYPE OF SAMPLE: Face-channel

STRIKE: Est. N 10°W CONDI TI ON OF SAMPLE: Fresh
D P: 20° SwW TYPE OF EXPOSURE: Strip mne
MAJOR CLEAT ORI ENTATION IN COAL: M NE NAME: Seneca Strip No. 2

M NE OPERATOR. Seneca Coal s Ltd.

DATE OF SAMPLING  6/28/75
SAMPLE COLLECTOR Col orado Ceol ogi cal Survey

COVPLETI ON DATE OF ANALYSES LABCORATORY NUVBERS
U S. Bureau of M nes; 2/ 26/ 76 K-59621
U S. Ceol ogical Survey: 1/21/76 D 176377

APPARENT RANK OF COAL: Hi gh-vol atile C bitum nous
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SAMPLE NO.: 75-W26 STATE: Col orado LOCATI ON
I N SECTI ON

COAL BED NAME: Wadge COUNTY: Routt

GECLOG C ROCK UNI'T: Wl lianms Fork Fornma- SECTI ON: 35
tion, upper Mesaverde G oup

AGE:  Upper Cretaceous TOMSH P: T. 6N.
COAL FI ELD: Yanpa RANGE: R 87W
COAL- BEARI NG REG ON: G een Ri ver U S GS TOPOGRAPH C

QUADRANGLE: M I ner 7-51 (1971) and
M. Harris 7-5 (1971)

TOTAL SECTI ON MEASURED (FEET): 9.2 THI CKNESS OF COAL (FEET): 9.0
OVERBURDEN AT SAMPLI NG PO NT (FEET): 45 TH CKNESS SAMPLED (FEET): Lower 5.0
ELEVATI ON TOP OF SAMPLED COAL: (Feet) 7.023TYPE CF SAMPLE: Face- channel

STIRKE. Est. N 10°W CONDI TI ON OF SAMPLE: Fresh
D P. 20° SW TYPE OF EXPOSURE:  Strip mne
MAJCR CLEAT ORI ENTATI ON IN COAL: M NE NAME: Seneca Strip No. 2

N 450W 800 NE (SpaCi ng 2" - 3"’ fal r) M NE ODERATO?. %neca Coal S, Lt d
S 60°W 80°NW (spacing 1"-3 ' Poor'

DATE OF SAMPLI NG 6- 28- 76
SAMPLE COLLECTOR Col orado Ceol ogi cal Survey

COVPLETI ON DATE OF ANALYSES LABCRATORY NUMBERS
U S. Bureau of Mnes; 2-26-76 K- 59621
U S. Ceological Survey:1-21-76 D 176378

APPARENT RANK OF CQAL: High-volatile C bitum nous

79



SAVMPLE NO.: 75-W?27 STATE: Col or ado LOCATI ON

I N SECTI ON

COAL BED NAME: \Wadge COUNTY: Routt | L
| |

e . T T
CEOLOE C ROCK UNIT: W 11li ams Fork Formation, SECTION. 35 ms i

i pper Mesaverde G oup ‘:" .

ACGE: Upper O etaceous TOMSH P:  T. 6N __:_ _4 E—
| i |
COAL FI ELD:  Yanpa RANCGE: R 87W b

COAL- BEARI NG REG ON: G een Ri ver U S GS. TOPOGRAPH C

QUADRANGLE: M Iner 7.51 (1970 and
Mount Harris 7-5° (1971)

TOTAL SECTI ON MEASURED (FEET): 9.2 THI CKNESS OF COAL (FEET): 9.0
OVERBURDEN AT SAMPLI NG PO NT (FEET): 45 TH CKNESS SAMPLED ( FEET):

ELEVATI ON TOP COF SAMPLED COAL: (Feet) 7,023 TYPE COF SAMPLE: Floor rock- grab

STRIKE! Est. N 10°W CONDI TI ON OF SAMPLE: Fresh
D P 20° SW TYPE OF SXPOSURE: Strip mnp
MAJOR CLEAT ORI ENTATION I N COAL: M NE NAMVE:  Seneca Strip No. 2

M NE OPERATOR: Seneca Coals, Ltd.

DATE OF SAMPLING  6/28/75
SAMPLE COLLECTOR Col orado Ceol ogi cal Survey

COVPLETI ON DATE OF ANALYSES LABCRATORY NUMBERS
U.S. Bureau of M nes;
U S. Ceol ogical Survey: 1/7/76 D 176389

APPARENT RANK OF COAL:
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SAMPLE NO.: 75-W28

COAL BED NAME . - \\adge

GECLOG C ROCK UNI'T: Wl lianms Fork Fornma-
tion, upper Mesaverde G oup
AGE:  Upper O etaceous

COAL FI ELD: Yanpa

COAL- BEARI NG REG ON: Green Ri ver

TOTAL SECTI ON MEASURED ( FEET): 9.2
OVERBURDEN AT SAMPLI NG PO NT ( FEET): 45
ELEVATI ON TCP CF SAMPLED COAL: (Feet) 7,023
STRI KE! Est. N 10°W

DpP. 20° SW

MAJCR CLEAT ORI ENTATION I N COAL:

DATE OF SAMPLI NG 6/28/75
SAMPLE COLLECTOR:  Col orado Ceol ogi cal
COVPLETI ON DATE OF ANALYSES

U.S. Bureau of M nes;

U S. GCeol ogical Survey: 1/7/76

APPARENT RANK OF COAL:
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STATE: Col or ado LOCATI ON
IN SECTI ON
COUNTY: Routt 1 1 1
1 ' e
SECTI O\ 35 S
SPIs-j..-
TOMNSHI P: T. 6N. 111
el -t--t—
RANGE: R 87W I
U S GS TOPOGRAPH C
QUADRANGLE: M I ner 7.5 (1971) and
Mount Harris 7.5 (1971)
THI CKNESS OF COAL (FEET): 9.0

THI CKNESS SAMPLED ( FEET):

TYPE OF SAMPLE: Parting- grab
CONDI TI ON OF SAMPLE: Fresh

TYPE OF EXPOSURE: strip nine

M NE NAME: Seneca Strip No. 2

M NE OPERATOR: Seneca Coal s, Ltd.

Sur vey

LABCRATORY NUMBERS

D-1 76390



Dragline stripping overburden on surface coal mne. Routt
County, Col orado
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NORTH PARK REG ON, NORTH PARK FIELD

Twenty-four sanples were collected in the North Park field. Al of the sanples were taken fromthe

Coal mont Formation, which is of Paleocene age. Six sanples, 75-H1 through 75-H 6, were taken fromthe Sudduth
coal bed in Kerr Coal Conpany's Marr No. 1 Strip nmine. Sanples 7*»-H 27 through 7/t-H 31 were taken froman in-
active strip nmine located one-half mle fromthe Marr No. 1 Strip mine. Sanple 75-H 10 was taken froman un-
corrected bed approximately 30 ft bel ow the Sudduth bed at an outcrop in the Canadian Strip mne. Sanples
75-H1 through 75-H15 and 75-WI through 75-W5 were obtained fromthe Riach coal bed in the inactive Gizzly
Creek Strip mne.

Table 1 gives the location, nunber, and sanple description of sanples taken in North Park field.
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Fi gure 20.-Generalized columar section of
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Units Li thol ogy (ft.|
Rl ACH 22-77
-360
SEAM4
-1000
SEAM3 l2
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?
SEAM1 8.5

PI ERRE SHALE

Descri ption

Brown to grey arkosic sandstone;
grey, green, and brown carbonaceous

shal e.

Qoal

Coal

Arkosi ¢ sandst one, congl orrer at e,
and shale; coal in lower part.

Qoal

Coal

i«

coal -bearing rocks of the Coal mont

District, North Park field(after Hail, 1968; Hornbaker and others,

1976) .
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75-W1 ,

75-H11,

11A, 12,

12A, 13, \h,

75-H 11B from Gizzly Oeek Strip M ne,

Count vy,

Col or ado.

Base nmap nodified from U. S. Ceol ogi cal

Coal mont 7 /2 quadrangl e (1955).

86

rock sanples 75-W2 and 3,

1 MILE

coal sanples
and 15, and parting sanpl es
North Park field, Jackson

Sur vey



SAVPLE NO.: 75-H-11, Channel No. 1 STATE:  Col or ado LOCATI ON

I N SECTI ON
COAL BED NAME: Ri ach COUNTY: Jackson N | TA
GECLOG C ROCK UNI'T: Coal nont Formati on SECTI ON: 32 ) || ) _il _Ir )
ACE: Pal eocene-Eocene TOMNSH P: T. 7 N ; a‘a- il- -
COAL FIELD: North Park RANGE: R 80 W _.I_I_FI_._
COAL- BEARI NG REG ON: North Park U.S.GS. TOPOGRAPH C Y

QUADRANGLE:  Coal mont 7-5' (1955)

TOTAL SECTI ON MEASURED (FEET): 23.0 THI CKNESS OF COAL (FEET): 25-0
OVERBURDEN AT SAMPLI NG PO NT (FEET): 4-25 TH CKNESS SAMPLED (FEET): 2.0-7-0 fromtop
ELEVATI ON TOP OF SAMPLED COAL: (Feet)8,190 TYPE OF SAMPLE: Face-channel

STRIKE: S 30°E CONDI TI ON OF SAMPLE:  Fresh
D P: 20°NE TYPE OF EXPOSURE: Strip mne
MAJCOR CLEAT ORI ENTATI ON I N COAL: M NE NAME: Qizzly Oeek Strip
N 55°W 90°(face cleat) M NE OPERATOR Sunfl ower Energy Corp.

N 5°E; 80° (butt cleat)

DATE OF SAMPLI NG 5/28/75
SAMPLE COLLECTOR: Col orado Ceol ogi cal Survey

COVPLETI ON DATE OF ANALYSES LABCRATORY NUMBERS
U S. Bureau of M nes; 12/8/75 K- 56764
U S. Geological Survey: 8/28/75 D 17781

APPARENT RANK OF COAL: Subbi turni nous B
UNDONS LI DATED SAND AND GRAVEL

75-H 11, 75-H11A)
QAY (Sanple 75-H 15, 75-HI1IB): Gey, soft.

QAL (Sanple 75-H 12, 75-H 12A): Atrital bright with vitrain in
abundant thin bands; prinmary and secondary pyrite, clay and
linonite in cleats.

25 75-W2
QAL (Sanple 75-H 13): Sanme as above.
. (Sanple 75-HI1'i): Sane as above. 75- Wi
75-W3

AQOR - NODESIRPTION
"Tw/ pTr TneT channel s: Channel No. 2 was cut 150 feet from Channel No. 1
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SAMPLE NO.: 75-H1 1A, Channel No. 21 STATE:  Col orado LCOCATI ON

IN SECTI ON
COAL BED NAME: Ri ach COUNTY: Jackson 1 1 1
GECLOG C ROCK UNI'T: Coal nont For mati on SECTI ON: 32 i 11 rl .
AGE: Pal eocene- Eocene TOMSH P: T. 7N. :31il_2 |1
COAL FIELD: North Park RANGE: R 80W 1 i 1
CQOAL- BEARI NG REG ON: North Park U S.GS. TOPOGRAPH C

QUADRANGLE: Coal nont 7-5' (1955)

TOTAL SECTI ON MEASURED ( FEET): 23-0 THI CKNESS CF COAL (FEET): 25.0
OVERBURDEN AT SAMPLI NG PO NT (FEET): k-25 TH CKNESS SAVMPLED (FEET):0-5-0 from top
ELEVATI ON TQg OF SAMPLED COAL: (Feet) 8,175 TYPE OF SAMPLE: Face-channel

STRIKE: S 30 E CONDI TI ON OF SAMPLE: Fresh
D P:. 20° NE TYPE OF EXPOSURE: Strip nmine
MAJOR CLEAT ORI ENTATI ON I N COAL: M NE NAME: @Gizzly Oeek Strip
N 55° W 90° (face cleat) M NE OPERATOR  Sunfl ower Energy Corp.

N 5° E;'80° (butt cleat)

DATE OF SAMPLI NG 5/28/75
SAMPLE COLLECTOR  Col orado Ceol ogi cal Survey

COVPLETI ON DATE OF ANALYSES LABCRATORY NUMBERS
U. S. Bureau of M nes;
U S. Ceological Survey: 8/ 28/ 75 DI 7787

APPARENT RANK OF COAL: Subbitum nous B

Two parallel channels: Channel No. 2 was cut 150 feet from Channel No. 1
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SAVPLE NO. : 75-H11B STATE: Col or ado LOCATI ON

_ I N SECTI ON
COAL BED NAME: Ri ach COUNTY: Jackson ~i i —y
P>
GECLOG C ROCK UNI'T: Coal nont For mati on SECTI ON: 32 | --]--1
AGE: Pal eocene-Eocene TOMSH P: T. 7 N Sioq
et
COAL FIELD: North Park RANGE: R 80 W 10
COAL- BEARI NG REA ON: North Park U S GS TOPOERAPH C

QUADRANGLE: Coal nont 7-5' (1955)

TOTAL SECTI ON MEASURED (FEET): 23.0 THI CKNESS OF COAL (FEET): 25-0
OVERBURDEN AT SAMPLI NG PO NT (FEET): k-25 TH CKNESS SAMPLED ( FEET):
ELEVATI ON TOP OF SAMPLED COAL: (Feet) 8,190 TYPE OF SAMPLE: Parting-grab

STRIKE: S 30°E CONDI TION OF SAMPLE:  Fresh
D P: 20°NE TYPE OF EXPOSURE: Strip Mne
MAJOR CLEAT ORI ENTATION | N COAL: M NE NAME: Qizzly Qeek Strip

M NE OPERATOR  Sunfl ower Energy Corp.

DATE OF SAMPLING 5/28/75
SAMPLE COLLECTOR  Col orado Geol ogi cal Survey

COVPLETI ON DATE OF ANALYSES LABORATORY  NUMBERS
U. S. Bureau of M nes; A
U S. Ceol ogical Survey: 8/28/75 D-17782

APPARENT RANK OF COAL: Subbitum nous B
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SAMPLE NO.: 75-H-12, Channel No. 11 STATE:  Col or ado LOCATI ON

IN SECTI ON
COAL BED NAME: Rj acn COUNTY: Jackson 1 1 1
CGEOLOd C ROCK UNI'T: Coal nont Fornmati on SECTI ON: 32 i 1_1 rl
AGE: Pal eocene-Eocene TOMSH P: T.7N. M 1 3ItZ~
COAL FI ELD: North Park RANGE: R 80W l1 jl i
CQOAL- BEARI NG REG ON: North Park U S.GS. TOPOGRAPH C b

QUADRANGLE: Coal nont 7.5 (1955)

TOTAL SECTI ON MEASURED (FEET): 23.0 TH CKNESS OF COAL (FEET): 25.0
OVERBURDEN AT SAMPLI NG PO NT (FEET): k-2$ THI CKNESS SAMPLED (FEET) : -j %0-12.0 fromtop
ELEVATI ON TOP OF SAMPLED COAL: (Feet) 8,190 TYPE OF SAMPLE: Face- channel
STRI KE: S 30° e CONDI TI ON OF SAMPLE:  Fresh
DI P: 20° NE TYPE OF EXPOSURE: StrFp mme
MAJOR CLEAT ORI ENTATION | N COAL: M NE NAME: Gizzly Ceek Strip
N 55° W 90° (face cleat) M NE OPERATOR  Sunfl ower Energy Corp.

N 5° E 80° (butt cleat)

DATE OF SAMPLI NG 5/ 28/ 75
SAMPLE COLLECTOR Col orado Ceol ogi cal Survey

COVPLETI ON DATE OF ANALYSES LABCRATORY NUMBERS
U S. Bureau of Mnes; 12/8/75 K- 56765
U S. Ceological Survey: 8/28/75 D-17783

APPARENT RANK OF COAL: Subbi turninous B

Two parallel channels: Channel No. 2 was cut 150 feet from Channel No. 1
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SAMPLE NO.: 75-H 12A, Channel No. 2 STATE:  Col or ado LOCATI ON

IN SECTION
COAL BED NAME: Ri ach COUNTY: Jackson 1 . 1o
GECLOG C ROCK UNI'T: Coal nont For mati on SECTI ON: 32 R i 1
ACE: Pal eocene-Eocene TOMSH P: T. 7 N. A_ 1312
COAL FIELD: North Park RANGE: R 80 W -1i i I1
COAL- BEARI NG REG ON: North Park U S. G S TOPOGRAPH C -

QUADRANGLE: Coal nont 7-5' (1955)

TOTAL SECTI ON MEASURED (FEET): 23.0 THI CKNESS OF COAL (FEET): 25.0
OVERBURDEN AT SAMPLI NG PO NT ( FEET): *»25 TH CKNESS SAMPLED ( FEET): Lower 5-0
ELEVATI ON TOP OF SAMPLED COAL: (Feet)8,175 TYPE OF SAMPLE: Face-channel

STRIKE: S 30°E CONDI TI ON OF SAMPLE:  Fresh
DI P: 20°NE TYPE OF EXPOSURE: Strip mne
MAJOR CLEAT ORI ENTATI ON I N COAL: M NE NAME: Q@Qizzly Ceek Strip
N 55°W 90° (face cleat) M NE OPERATOR  Sunfl ower Energy Cor p.

N 5° E; 80° (butt cleat)

DATE OF SAMPLING 5/28/75 ?
SAMPLE COLLECTOR Col orado Ceol ogi cal Survey

COVPLETI ON DATE OF ANALYSES LABORATCORY NUMBERS
U.S. Bureau of M nes;
U.S. Geol ogical Survey: 8/28/75 Dl 7788

APPARENT RANK OF COAL: Subbitum nous B

"Two parallel channels: Channel No. 2 was cut 150 feet from Channel No. 1
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SAVPLE NO. : 79-H-n ru, " » 1 STATE:  Col or ado LOCATI ON

1j n 1.} , Channel No. 1 I N SECTI ON
COAL BED NAME: Ri ach COUNTY: Jackson 1 1
CEOLOA C ROCK UNI'T: Coal nont Formation SECTI ON: 32 A 1 3_112-- r )
AGE: Pal eocene- Eocene TOMSH P: T. 7N. i 1 lli_ -, I+_
COAL FI ELD: North Park RANGE: R 80W i |
CQOAL- BEARI NG REG ON: North Park U S . GS TOPOGRAPH C

QUADRANGLE: Coal nont 7-5' (1955)

TOTAL SECTI ON MEASURED ( FEET): 23.0 THI CKNESS OF COAL (FEET): 25.0
OVERBURDEN AT SAMPLI NG PO NT (FEET): Z, -25 TH CKNESS SAMPLED (FEET) : 12.0-17.0 fromtop
ELEVATI ON TOP OF SAMPLED COAL: (Feet) 8,190 TYPE OF SAMPLE: Face-channel

STRIKE: S 30° E CONDI TI ON OF SAMPLE: Fresh
D P: 20° NE TYPE OF EXPOSURE: Strip mine
MAJOR CLEAT ORI ENTATI ON I N COAL M NE NAME: Gizzly Geek Strip

N 55° W -90° (spacing |"-5", good) M NE OPERATOR  Sunfl ower Energy Corp.
N 5° E t8oo (spacjng 1,_]l> poor)

DATE OF SAMPLI NG 5/28/75
SAMPLE COLLECTOR  Col orado Ceol ogi cal Survey

COVPLETI ON DATE OF ANALYSES LABORATORY NUMBERS
U S. Bureau of M nes; 12/ 8/ 75 K- 56766
U S. Ceol ogical Survey: 8/28/75 DI 778**

APPARENT RANK OF COAL: Subbi turni nous B

Two parallel channels: Channel No. 2 was cut 150 feet from Chann
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SAMPLE NO.: 75-H1 i» Channel No. 11 STATE:  Col orado LOCATI ON
IN SECTI ON
COAL BED NAME: Ri ach COUNTY: Jackson 1
L
GEOLOG C ROCK UNIT: Coal nont For mati on SECTI ON: 32 T
312 -1-
AGE: Pal eocene- Eocene TOMSH P: T. 7N, L - .1' ]
| ' {
COAL FI ELD: North Park RANGE: R 80W L
COAL- BEARI NG REG ON: North Park U S GS. TOPOGRAPH C
QUADRANGLE: Coal nont 7.5 (1955)
TOTAL SECTI ON MEASURED (FEET): 23.0 TH CKNESS OF COAL (FEET): 25-0
OVERBURDEN AT SAMPLI NG PO NT (FEET): 4-25 TH CKNESS SAMPLED (FEET): Lower 3.0
ELEVATI ON TOP OF SAMPLED COAL: (Feet) 8,190 TYPE OF SAMPLE:  Face-channel
STRIKE:S 30 E CONDI TI ON OF SAMPLE: Fresh

D P: 20° NE
MAJCOR CLEAT ORI ENTATION I N COAL:

N 55° W t o,0(sPacing 1M 5"; good) M NE OPERATOR Sunf | ower Energy Corp.
N 5° E; + 8o(sPaclng T "1'; Poor)
DATE OF SAMPLING  5/28/75
SAMPLE COLLECTOR Col orado Ceol ogi cal Survey
COVPLETI ON DATE OF ANALYSES LABCORATORY NUMBERS
U. S. Bureau of M nes; 12/ 8/ 75 K- 56767
U S. Ceol ogical Survey: 8/28/75 DI 7785
APPARENT RANK OF COAL: Subbitumni nous B
1 Two parallel channels: Channel No. 2 was cut 150 feet from Channel No. 1
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TYPE OF EXPOSURE: Strip mne
M NE NAME: Qizzly Geek Strip



SAMPLE NO.: 75-H 15, Channel No. 11 STATE: Col orado LOCATI ON

I N SECTI ON
COAL BED NAME: Ri ach COUNTY: Jackson II : }
GEOLOG C ROCK UNI T:  Coal nont  For mat i on SECTI ON: 32 —\}—3_5;_,'"4
-32 - -
AGE: Pal eocene-Eocene TOMSHI P: T. 7N. -- _4 __.:,_d
COAL FI ELD: North Park RANGE: R 80W L :
COAL- BEARI NG REG ON: North Park U S GS TOPOGRAPH C

QUADRANGLE: Coal nont 7.5 (1955)

TOTAL SECTI ON MEASURED (FEET): 23 0 THI CKNESS OF COAL (FEET): 25.0
OVERBURDEN AT SAMPLI NG PO NT (FEET)': /425 TH CKNESS SAMPLED (FEET): 18-18.7 from top
ELEVATI ON TOP OF SAMPLED COAL: (Feet) 8,190 TYPE OF SAMPLE: Parting

STRIKE: S 30° E CONDI TI ON OF SAMPLE: Fresh
D P: 20° NE TYPE OF EXPOSURE: Strip mne
MAJOR CLEAT ORI ENTATION | N COAL: M NE NAME: Gizzly Creek Strip

M NE OPERATOR  Sunfl ower Energy Corp.

DATE OF SAMPLING 5/28/75
SAMPLE COLLECTOR  Col orado Ceol ogi cal Survey

COVPLETI ON DATE OF ANALYSES LABORATORY NUMBERS
U S. Bureau of M nes; 12/ 8/ 75 K- 56768
U S. GCeol ogical Survey:8/28/75 DI 7786

APPARENT RANK OF COAL: Subbitum nous B

Two parallel channels: Channel No. 2 was cut 150 feet from Chann
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SAMPLE NO. : 75- W | STATE:  Col or ado LOCATI ON

I N SECTI ON
COAL BED NAME: Ri ach COUNTY: Jackson
GEOLOG C ROCK UNIT: Coal nont For nati on SECTI ON: 32 IR Il
ssNt » |
AGE: Pal eocene- Eocene TOMSH P: T. 7N. | |I§' 3II Z'I' T
COAL FI ELD: North Park RANGE: R 80W
COAL- BEARI NG REA ON: Nort h Park U S.GS. TOPOGRAPH C

QUADRANGLE: Coal nont 7-5 (1955)

TOTAL SECTI ON MEASURED (FEET): 25.0 THI CKNESS COF COAL (FEET): 25.0
OVERBURDEN AT SAMPLI NG PO NT (FEET): 4-25 TH CKNESS SAMPLED (FEET): Lower 10.0
ELEVATI ON TOP OF SAMPLED COAL: (Feet) 8,190 TYPE OF SAMPLE: Face-grab

STRIKE: S 30° E« CONDI TI ON OF SAMPLE: Fresh
Dl P: 20° N E TYPE OF EXPOSURE: Strip mne
MAJOR CLEAT ORI ENTATION IN COAL: M NE NAME: @izzly Ceek Srip
N 55° W90° (face cleat) M NE OPERATOR  Sunfl ower Energy Corp.

N 50 E 80 (butt cleat)

DATE OF SAMPLI NG 6/27/75
SAMPLE COLLECTOR: Col orado GCeol ogi cal Survey

COVPLETI ON DATE OF ANALYSES LABORATORY NUMBERS
U S. Bureau of Mnes; 2/26/76 K-59613
U S. Ceological Survey:1/21/76 D 176359

APPARENT RANK OF COAL:
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SAMPLE NO.: 75-W2
COAL BED NAME: Ri ach
GECLOG C ROCK UNI'T:  Coal nont
AGE: Pal eocene-Eocene
COAL FIELD: North Park

COAL- BEARI NG REG ON: North Park

TOTAL SECTI ON MEASURED (FEET): 25.0

OVERBURDEN AT SAMPLI NG PO NT ( FEET): 4-25

ELEVATI ON TCP OF SAMPLED QQAL: (Feet)
STRKE. S30 E

DP: 20°NE

MAJOR CLEAT ORI ENTATION I N COAL:

DATE OF SAMPLING  6/27/76
SAMPLE COLLECTOR  Col orado Ceol ogi cal
COVPLETI ON DATE OF ANALYSES

U S. Bureau of M nes;

U S. Ceol ogical Survey:1/21/76

APPARENT RANK OF COAL:

Formati on

Subbi tum nous B
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STATE: Col or ado LCOCATI ON
I N SECTI ON
COUNTY: Jackson 1—r
|
SECTI ON: 32 l--r-
V3i 2--i - -
TOMSHI P: T. 7N. 11
| +--1--J—
RANGE: R 80W 1 } '
| S N B
U S.GS. TOPOGRAPH C
QUADRANGLE:  Col amont  7-5'  (1955)
TH CKNESS OF COAL (FEET): 25.0
THI CKNESS SAMPLED ( FEET):
8,190 TYPE OF SAMPLE: Face-grab
CONDI TION COF SAMPLE:  Fresh
TYPE OF EXPOSURE: Strip mne
M NE NAME: Qizzly Creek Strip
M NE OPERATOR  Sunfl ower Energy Cor p.
Sur vey

LABCRATORY NUMBERS

D 176360



SAMPLE NO. : 75" W-3 STATE: Col or ado LOCATI ON

IN SECTI ON
COAL BED NAME: Ri ach COUNTY: Jackson ‘
GECLOG C ROCK UNI'T: Coal nont For mati on SECTI ON: 32
AGE: Pal eocene-Eocene TOMSH P: T. 7N.
COAL FIELD: North Park RANGE: R 80W
COAL- BEARI NG REG ON: North Park U S.GS. TOPOGRAPHI C

QUADRANGLE: Coal nont 7-5' (1955)

TOTAL SECTI ON MEASURED ( FEET): 25.0 THI CKNESS OF COAL (FEET): 25.0
OVERBURDEN AT SAMPLI NG PO NT (FEET): 4-25 TH CKNESS SAMPLED (FEET): Lower 5.0
ELEVATION TOg OF SAMPLED COAL: (Feet) 8,190 TYPE OF SAMPLE: Face-grab

STRIKEE S 30 F CONDI TION CF SAMPLE:  Fresh
D P: 20 NE TYPE OF EXPCSURE: Strip mne
MAJCR CLEAT ORI ENTATION I N COAL: M NE NAVE: Gizzly Oeek Strip

M NE OPERATOR  Sunfl ower Energy Corp.

DATE OF SAMPLI NG 6/ 27/ 75
SAMPLE COLLECTOR: Col orado Geol ogi cal Survey

COVPLETI ON DATE OF ANALYSES LABORATCRY NUVBERS
U. S. Bureau of M nes;
U S. Ceol ogical Survey: 1/21/76 D 176361
APPARENT RANK OF COAL: Subbi tum nous B
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| ocation map of coal
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above the Sudduth on the Canadian Strip M ne
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2s'

32 COALMONT

SAMPLE NO.: 75-H 10

Uncorrel at ed,

BED NAME:, above the Sudduth

GEOLOGE C ROCK UNI' T: Coal nont Formati on

AGE: Pal eocene- Eocene
COAL FI ELD: North Park

COAL- BEARI NG REG ON: North Park

TOTAL SECTI ON MEASURED (FEET): 2.0
OVERBURDEN AT SAMPLI NG PO NT (FEET):-50

appox 30 ft.

STATE: Col or ado LOCATI ON
IN SECTI ON
COUNTY: Jackson
_._§§§§___' _
SECTI ON: 2 ! i
S S
. | | |
TOANSHI P: T. 8N. --i- 11
|
RANGE: R 78W L

U S . GS TOPOGRAPH C
QUADRANGLE:

THI CKNESS OF COAL ( FEET):

2.0
THI CKNESS SAMPLED (FEET): 2.0

ELEVATI ON TCP OF SAVPLED COAL: (Feet) 8,270 TYPE CF SAMPLE: Face -grab

STRI KE:
D P:
MAJOR CLEAT ORI ENTATION I N CQOAL:

DATE OF SAMPLING 3/12/75
SAMPLE COLLECTOR: Col orado Geol ogi cal
COVPLETI ON DATE COF ANALYSES
U.S. Bureau of M nes; 5/20/75
U S. Ceological Survey:5/27/75

APPARENT RANK OF COAL: Subbi t ur ni nous A

ROF - NODESCR PTTON
COAL - SUDDUTH
26

COAL- SUDDUTH

UNDI FFERENTI ATED -

7 COAL
SHAL2: Carbonaceous,

[y %
S @ BONE COAL: 0.5'thick.

3-8
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TYPE OF EXPOSURE:

COAL MONT

CONDI TI ON OF SAMPLE:  Fresh

Strip mine

M NE NAME: Canadian Strip

M NE OPERATOR: (Ral ph Hesch S Sons,

Ownner)

Sur vey

LABCRATORY NUMBERS
K- 52669
D- 172059

74-H-27
74-H 28

TA-H 29

74-H 30

74-H 31

UNNAMED BED (Sample 75-H-10)
thi ck.

Johnny Mobore Mountain 7.5

I nc.

(1956)



SAMPLE NO.: 74-H 27 STATE: Col or ado LCOCATI ON

I N SECTI ON
COAL BED NAME: Sudduth COUNTY: Jackson 1 |
|
GEOLOG C ROCK UNIT: Coal nont SECTION: 2 __:’— 1",’"
AGE: Pal eocene- Eocene TOMNSH P T. 8N. __N _i.__‘
COAL FIELD: North Park RANGE: R. 78W { ! :
COAL- BEARI NG REG ON: North Park U S. G S. TOPCCGRAPHI C

QUADRANGLE: Johnny Mbore Muntain 7.5 (1956)

TOTAL SECTI ON MEASURED (FEET): 29.5 THI CKNESS OF CQAL ( FEET): 29.5
OVERBURDEN AT SAMPLI NG PO NT ( FEET): £50 THI CKNESS SAMPLED ( FEET): 29.5
ELEVATI ON TOP OF SAMPLED COAL: (Feet) 8,200 TYPE OF SAMPLE: Face -channel

STRRKEE N 20° E ' CONDI TI ON OF SAMPLE: Fresh
D P 48° S. E TYPE OF EXPOSURE: Strip mne
MAJCR CLEAT ORI ENTATION I N COAL: M NE NAME: Canadi an Strip

M NE OPERATOR Signma M ning Co.
(Ral ph Fl esch S Sons, Oaner)

DATE OF SAMPLING 12/11/74
SAMPLE COLLECTOR: U. S. Ceol ogi cal Survey

COVPLETI ON DATE OF ANALYSES LABORATORY NUMBERS
U S. Bureau of Mnes; 2/10/75 K- 50383
U S. Ceological Survey:2/24/75 D 170627

APPARENT RANK OF COAL: Subbiturni nous A
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SAMPLE NO.: 74-H 28 STATE: Col or ado LOCATI ON

I N SECTI ON
COAL BED NAME: Suddut h COUNTY: Jackson : : :
GEOLOG C ROCK UNIT: Coal mont For mat i on SECTI O\ 2 b—{—l—_.'"
L - = ]
AGE: Pal eocene Eocene TOMSH P: T. 8N. __&._.:._-
COAL FIELD: North Park RANCGE: R. 78W 1 ! :
CQOAL- BEARI NG REG ON: North Park U S GS TOPOGRAPH C

QUADRANGLE: Johnny Mbore Mountain 7-5' (1956)

TOTAL SECTI ON MEASURED (FEET): 29.5 THI CKNESS OF COAL (FEET): 29.5
OVERBURDEN AT SAMPLI NG PO NT ( FEET): +50 THI CKNESS SAMPLED ( FEET): 29*5
ELEVATI ON TOP OF SAMPLED COAL: (peet) 8,200 TYPE OF SAMPLE: Face-channel *

STRIKE: n. 20° E. ' CONDI TI ON OF SAMPLE: Fresh
Dl P: 48°*S. E. " TYPE OF EXPOSURE: Strip mine
MAJOR CLEAT ORI ENTATION I N COAL: M NE NAME: Canadian Strip

M NE OPERATOR: Sigma M ning Co.
(Ral ph Flesch & Sons, Inc., Oaner)

DATE OF SAMPLING 12/11/74
SAMPLE. COLLECTOR U. S. GCeol ogoi cal Survey

COVPLETI ON DATE OF ANALYSES LABCRATORY NUMBERS
U.S. Bureau of M nes; 2/ 10/ 75 K- 50384
U S. GCeological Survey: 2/24/75 D-1 70628

APPARENT RANK OF COAL: Subbiturni nous A
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SAMPLE NO. : 74-H 29 STATE: Col or ado LCOCATI ON

I N SECTI ON
COAL BED NAME: Sudduth COUNTY: Jackson 1 11—
GEOLOG C ROCK UNIT: Coal nont For mati on SECTI ON: 2 — ===
AGE: Pal eocene-Eocene TOMSH P: T. 8N.
COAL FIELD: North Park RANCGE: R 78w# th
CQOAL- BEARI NG REG ON: North Park U S . GS TOPCGRAPH C

QUADRANGLE: Johnny Moore Muntains 7.5 (1956)

TOTAL SECTI ON MEASURED (FEET): oq ¢ TH CKNESS OF COAL (FEET): 29,5
OVERBURDEN_AT SAMPLI NG POLNT [ FEET); +SO  THI OKNESS SAMPLED ( FEET): 29.5
ELEVATION TOP OF SAWPLED COAL: g 200 TYPE OF SAMPLE: Face_channel
STRKE: N 20° E CONDI TI ON OF SAMPLE:  Fresh
DP. 48 S E TYPE OF EXPOSURE: Strip mne
MAJCR CLEAT ORI ENTATION | N COAL: M NE NAME: Canadian Strip

M NE OPERATOR  Signa Mning Co.
(Ral ph Flesch 6 Sons, Inc., Oaner)

DATE OF SAMPLING  12/11/74
SAMPLE COLLECTOR: U. S, GCeol ogi cal Survey

COVPLETI ON DATE OF ANALYSES LABORATORY NUMBERS
U.S. Bureau of Mnes; 2/10/75 K- 50385
U S. Geol ogical Survey: 2/24/75 D 170629

APPARENT RANK OF COAL: Subbi tum nous A
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SAMPLE NO.: 74-H-30 STATE: Col orado LOCATI ON

I N SECTI ON
COAL BED NAME: Suddut h COUNTY: Jackson
GEOLOG C ROCK UNIT:  Coal nont For mat i on SECTI O\ 2 | II|_ -Ir
ACE: Pal eocene-Eocene TOMSH P: T. 8N.
COAL FIELD: North Park RANGE: R 78N. b
COAL- BEARI NG REG ON: North Park U.S.G. S. TOPOGRAPHI C

QUADRANGLE: Johnny Moore Mountain 7.5 (1956)

TOTAL SECTI ON MEASURED ( FEET): 29.51 THI CKNESS OF COAL ( FEET): 29-5
OVERBURDEN AT SAMPLI NG POI NT (FEET): %50 THI CKNESS SAMPLED ( FEET): 29.5
ELEVATI ON TOP OF SAMPLED COAL: (peet) 8 200 TYPE OF SAMPLE:  Face- channel
STRIKE: N 20° E. ' CONDI TI ON OF SAMPLE:  Fresh

D P: re S E TYPE OF EXPOSURE: Strip mne
MAJOR CLEAT ORI ENTATION IN CQAL: M NE NAME: Canadian Strip

M NE OPERATOR  Sigma M ning Co.
(Ralph Flesch S Sons, Inc., Owner)

DATE OF SAMPLING 12/11/74
SAMPLE COLLECTOR  u. S. Ceol ogi cal Survey

COVPLETI ON DATE COF ANALYSES LABORATORY NUMBERS
U S. Bureau of Mnes; 2/10/75 K- 50386
U S. GCeol ogical Survey: 2/24/75 D- 170630

APPARENT RANK OF COAL: Subbitum nous A
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SAMPLE NO.: 74-H31 STATE:  Col or ado LCOCATI ON

I N SECTI ON
COAL BED NAME: Sudduth COUNTY:  Jackson 11 1
GECLOG C ROCK UNI'T: Coal nont For mati on SECTION: 2 . ! 11 1f
AGE: Pal eocene-Eocene TOMSH P: T. 8N. e
COAL FIELD: North Park RANGE: R 78W i bl
COAL- BEARI NG REG ON: North Park U S.GS TOPOGRAPH C

QUADRANGLE: Johnny Moore Muntain 7.5 (1956)

TOTAL SECTI ON MEASURED (FEET): 29.5 THI CKNESS OF COAL (FEET): 29.5
OVERBURDEN AT SAMPLI NG PO NT ( FEET): £50 THI CKNESS SAMPLED (FEET): 29.5
ELEVATI ON TOP OF SAMPLED COAL: (Feet) 8,200 TYPE OF SAMPLE: Face-channel

STRIKE:N 20° E. CONDI TI ON OF SAMPLE: Fresh
DP. 48° S E TYPE OF EXPOSURE: Strip mne
MAJCR CLEAT ORI ENTATION I N COAL: M NE NAME: Canadian Strip

M NE OPERATOR Sigma Mning Co.
(Ral ph Flesch & Sons, Inc., Oaner)

DATE OF SAMPLING 12/11/74
SAMPLE COLLECTOR: U. S. GCeol ogical Survey

COWVPLETI ON DATE OF ANALYSES LABORATORY NUMBERS
U S. Bureau of Mnes; 2/10/75 K- 50387
U S. GCeol ogical Survey: 2/24/75 D 170631

APPARENT RANK OF COAL: Subbi t um nous B
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SAMPLE NO.: 75-HI STATE: Col or ado LOCATI ON

I N SECTI ON
COAL BED NAME: Suddut h COUNTY: Jackson
GEOLOGE C ROCK UNI' T: Coal nont Formati on SECTI ON: 26
AGE: Pal eocene-Eocene TOMSH P: T.9N.
COAL FIELD: North Park RANGE: R 78W
COAL- BEARI NG REG ON: North Park U S.GS. TOPOGRAPH C

QUADRANGLE: Johnny Mbore Muntain 7.5  (1956)

TOTAL SECTI ON MEASURED ( FEET): 70.0 + THI CKNESS OF COAL (FEET): 70.0 (apparent)
OVERBURDEN AT SAMVPLING POINT (FEET):~50  TH CKNESS SAMPLED (FEET): Top 10.0
ELEVATI ON TOP OF SAVPLED COAL: (Feet) 8,250 TYPE OF SAMPLE: Face- channel

STRIKE: N. to N. 5°W CONDI TI ON OF SAMPLE:  Fresh
Dl P: 53-58° E TYPE OF EXPOSURE: Strip mine
MAJOR CLEAT ORI ENTATI ON IN COAL: M NE NAME: Marr Strip No, 1

M NE OPERATOR: Kerr Uoal Co.

DATE OF SAMPLING  3/12/75
SAMPLE COLLECTOR:  Col orado Ceol ogi cal Survey

COVPLETI ON DATE OF ANALYSES LABCRATORY NUMBERS
U.S. Bureau of Mnes; 5/19/75 K- 52662
U S. Ceological Survey: 5/27/75 D1 72052

Sanple 75-H-1): Bright, b'locky, attri tal with thin
vitrain bands; very little visible pyrite.

75-H 2): Same as above.
75-H 3): Sanme as above.
75-H A): Sanme as above.

> QAL (Sanple 75-H5) : Sane as above.

,0 QAL (Sanple 75-H6) : Sane as above.
QA (Saple 75-H 7): Same as above.

W FLOOR - NO DESCRI PTI ON

d?p~rS*r6orftaPhi C thi &kneSS f°r sanPles 75-H1 through 75-H 7 (corrected for
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SAMPLE NO.: 75-H2 STATE:  Col or ado LCCATI ON

I N SECTI ON
COAL BED NAME: Suddut h COUNTY: Jackson 1 1 1
GEOLOG C ROCK UNIT: Coal mont SECTION. 26 T,
AGE: Pal eocene- Eocene TOMSHI P:  T.9N. 111
COAL FIELD: North Park RANGE: R 78W ‘ TH
COAL- BEARI NG REA ON: North Park U S GS TCOPOGRAPH C

QUADRANGLE:  Johnny Mbore Mountain 7-5 (1956)

TOTAL SECTI ON MEASURED ( FEET): 70.0 THI CKNESS OF COAL (FEET): 70.0 (apparent)
OVERBURDEN AT SAMPLI NG POINT (FEET):A50  TH CKNESS SAMPLED (FEET): 10.0-20.0 from top
ELEVATI ON TOP OF SAMPLED COAL: (Feet) 8,250 TYPE OF SAMPLE: Face- channel

STRKE N to N 5° W CONDI TION OF SAMPLE:  Fresh
D P: 53-58 E TYPE OF EXPOCSURE: Strip mne
MAJCR CLEAT ORI ENTATION I N COAL: M NE NAME: Marr  Strip No. 1

M NE OPERATCR Kerr (oal Co.

DATE OF SAMPLING 3/12/75
SAMPLE COLLECTOR  Col orado Ceol ogi cal Survey

COVPLETI ON DATE OF ANALYSES LABORATORY NUMBERS
U S. Bureau of Mnes; 5/19/75 K-52663
U S. Ceological Survey:5/27/75 D-| 72053

APPARENT RANK OF COAL: Subbiturni nous A

1 True stratigraphic thickness for sanples 75-HI| through 75"H~7 (corrected for
dip) =t 60 feet.
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SAMPLE NO. : 75-H 3 STATE:  Col or ado LOCATI ON

I N SECTI ON
GEOLOGI C ROCK UNIT:  Coal nont Formation  SECTION 26 Lo

— 6 — —
AGE: Pal eocene- Eocene TOMNSHI P: J. 9N [ T
COAL FIELD: North Park RANGE: R. 78W oM
CQAL- BEARI NG REG ON: North Park U S.GS. TOPOGRAPH C

QUADRANGLE: Johnny More Muntain 7.51 (1956)

TOTAL SECTI ON MEASURED (FEET):  70.0 THI CKNESS OF COAL (FEET):  70.0 (apparent)
OVERBURDEN AT SAVPLING PO NT (FEET): A50  TH CKNESS SAMPLED (FEET): 20.0-30.0 from top
ELEVATI ON TOP OF SAMPLED COAL: (Feet) 8,140TYPE OF SAMPLE: Face- channel

STRIKEN, to N 5° W CONDI TION OF SAMPLE:  Fresh
D P: 53 to 58° E TYPE OF EXPOSURE:  Strip mine
MAJCR CLEAT ORI ENTATION I N COAL: M NE NAME: Marr Strip No. 1

M NE COPERATOR  Kerr Coal Co.

DATE OF SAMPLING 3/12/75
SAMPLE COLLECTOR  Col orado Geol ogi cal Survey

COVPLETI ON DATE OF ANALYSES LABORATORY NUMBERS
U S. Bureau of Mnes; 5/19/76 K- 52664
U. S. GCeol ogical Survey: 5/ 27/ 76 D 172054

APPARENT RANK OF COAL: Subbiturninous A

True stratigraphic thickness for samples 75-HI through 75-H7 (corrected for
dip) = 60 feet.
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SAWLE NO.: 75-H-4 STATE:  Col or ado LCOCATI ON

I N SECTI ON
COAL BED NAME: Suddut h COUNTY: Jackson 1 1
GECLOG C ROCK UNI'T: Coal nont Formati on SECTI ON: 26 |1 1r

-- -2i6-1--
AGE: Pal eocene- Eocene TOMSH P: T. 9N 11
COAL FIELD: North Park RANGE: R 78W Ho T
CQOAL- BEARI NG REG ON: North Park U S.GS. TOPOGRAPHI C

QUADRANGLE: Johnny Mbore Muntain 7-5 (1956)

TOTAL SECTI ON MEASURED ( FEET): 70.0 THI CKNESS OF COAL (FEET): 70.0 (apparent)
OVERBURDEN AT SAMVPLING PO NT (FEET): +$q TH CKNESS SAVPLED (FEET) : 30.0-40.0 from top
ELEVATI N TOP OF SAMPLED CQAL: (Feet) 8,140 TYPE OF SAMPLE: Face- channel

STRRKEn# to N. 5° W ' CONDI TI ON CF SAMPLE: Fresh
O P 53-58° E TYPE OF EXPOSURE: Strip mne
MAJCR CLEAT ORI ENTATION I N COAL: M NE NAME: Marr Strip No. 1

M NE OPERATOR. Kerr Coal Co.

DATE G- SAMPLI NG 3/12/ 75
SAWLE COLLECTOR  Col orado Ceol ogi cal Survey

OCOWLETI CN DATE OF ANALYSES LABORATORY NUMBERS
U S. Bureau of Mnes; 5/19/75 K- 52665
U S. Ceol ogical Survey: 5/27/75 D- 172055

APPARENT RANK OF COAL: Subbitum nous A

1 True stratigraphic thickness for sanples 75-HI through 75"H~7 (corrected for
dip) =t 60 feet.
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SAVPLE NO.: 75"H~5 STATE: Col or ado LOCATI ON

IN SECTI ON
COAL BED NAME: Suddut h COUNTY: Jackson 1 1.
GEOLOGE C ROCK UNI' T: Coal nont Formati on SECTION: 26 ! i_
AGE: Pal eocene-Eocene TOWNSHI P:  T>QN. ' 11
COAL FIELD: North Park RANGE: R 78W B
CQOAL- BEARI NG REG ON: North Park U S.GS. TOPOGRAPH C

QUADRANGLE:  Johnny Mobore Mountain 7.51 (1956

TOTAL SECTI ON MEASURED (FEET): 70.0 THI CKNESS OF COAL (FEET): 70.0 (apparent)
OVERBURDEN AT SAVPLING PO NT (FEET):#50  THI CKNESS SAMPLED ( FEET): 40.0-50.0 from top:
ELEVATI ON TOP OF SAMVPLED COAL: (Feet) 8,140 TYPE OF SAMPLE: Face- channel

STRIKEEN. to N 5 W CONDI TI ON OF SAMPLE: Fresh
D P. 53-58° E TYPE OF EXPOSURE: Strip nine
MAJOR CLEAT ORI ENTATI ON | N COAL: M NE NAME: Marr Strip No. 1

M NE OPERATOR. Kerr Coal Co.

DATE OF SAMPLING  3/12/75
SAMPLE COLLECTOR  Col orado Ceol ogi cal Survey

COVPLETI ON DATE OF ANALYSES LABORATORY NUMBERS
U.S. Bureau of Mnes; 5/19/75 K- 52666
U S. Ceological Survey:5/27/75 D 172056

APPARENT RANK OF COAL: Subbi t um nous A

Two stratigraphic thickness for sanples 75-H1 thnough 75-H 7 (corrected for
dip) = - 60 feet
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SAMPLE NO.

COAL BED NAME: Suddut h
GECLOG C ROCK UNI'T:  Coal nont
AGE: Pal eocene-Eocene
COAL FIELD: North Park

COAL- BEARI NG REG ON: North Park

TOTAL SECTI ON MEASURED ( FEET):

. 75-H6

OVERBURDEN AT SAMPLI NG PO NT (FEET): *cQ

ELEVATI ON TOP OF SAMPLED CQAL: ( Feet)
toN 5 W

STRIKE: N
DP. 53t

MAJCR CLEAT ORI ENTATION | N COAL:

DATE OF SAMPLI NG

SAMPLE COLLECTOR  Col orado ol ogi cal
COVPLETI ON DATE OF ANALYSES
U.S. Bureau of M nes;

u. S

0 58 E

Ceol ogi cal

3/ 12/ 75

8, 140

Sur vey

APPARENT RANK OF COAL: Subbiturni nous A

Two stratigraphic thickness for

di p)

=t 60 feet.

STATE: Col or ado LOCATI ON

IN SECTI ON
COUNTY: Jackson 1 1 1
1 1 1
SECTION: 26 1 1 r e
--l-a'e-il--
TOMSHI P; T.9N. 1 11

RANGE: R 78W

U S.GS. TOPOGRAPHI C
QUADRANGLE: Johnny Mbore Muntain 7.5 (1956)

THI CKNESS OF CQAL (FEET):70.0 (apparent)

TH CKNESS SAMPLED ( FEET):50.0-60.0 from top
TYPE OF SAMPLE: Face-channel

CONDI TI ON OF SAMPLE:  Fresh

TYPE OF EXPOSURE: Strip mne

M NE NAME: Marr Strip No. 1

M NE OPERATOR: Kerr Coal Company

LABORATORY NUMBERS
K- 52667
D-1 72057

samples 75-H1 through 75-H 7 (corrected for
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SAMPLE NO. : 75"H'7 STATE: Col or ado LOCATI ON

IN SECTI ON
COAL BED NAME: Suddut h COUNTY: Jackson
GECLOG C ROCK UNI'T: Coal nont For mati on SECTI O\ 26
AGE: Pal eocene-Eocene TOMSH P: T. 9N.
COAL FIELD: North Park RANGE: R 78W
CQOAL- BEARI NG REG ON: North Park U S.GS TOPOGRAPH C

QUADRANGLE: Johnn/ More Muntain 7-5'

TOTAL SECTI ON MEASURED (FEET): 70.0 THI CKNESS OF COAL (FEET): 70.0 (apparent)
OVERBURDEN AT SAMPLING PO NT (FEET):#50  TH CKNESS SAVPLED (FEET): Bottom 10.0 of

ELEVATI ON TOP OF SAMPLED CQOAL: (Feet) 8,140TYPE OF SAMPLE: Face- channel

STRIKE: N toNN. “Bb Wy CONDI TION OF SAMPLE:  Fresh
DiP: 53 to 58° E TYPE OF EXPOSURE: Strip mne
MAJOR CLEAT ORI ENTATION | N OQQAL: M NE NAME: Marr Strip No. 1

M NE OPERATOR: Kerr (pal Conpany

DATE OF SAMPLING  3/12/75
SAMPLE COLLECTOR:  Col orado Ceol ogi cal Survey

COVPLETI ON DATE OF ANALYSES LABORATORY NUMBERS
U S. Bureau of Mnes; 5/20/75 K- 52668
U. S. Ceol ogical Survey: 5/27/75 D- 172058

APPARENT RANK OF COAL: Subbitum nous A

PUBLI SHED ANALYSES:

Range of anal yses of coal sanples from an uncorrelated bed in the
Coal nont Formation in the Marr strip mne. Sanples were variously
sized tipple sanples collected in 1947. Analyses are fromU S
Bureau of M nes data bank conpilation, Coal Analyses Data for the
State of Col orado (1973).

Moi sture {%: 11.9-14.3 Heat value (Btu/lb):

Volatile matter (%: 39-7-42.9

Fixed carbon {%: 54.0-56.4 As-received: 11,000-11, 460

Ash (%: 3.1-3.9 Mbi sture-free: 12, 840-13, 070

Sul fur (%: 0.2-0.3 Mbi sture- and ash-free: 13.360-13, 490
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34- A-- 81 BLI OGRAPHY, COAL RESOURCES IN COLORADO, R D. Holt, 1972, 32 p., $1.00.

41-Bl BLI OGRAPHY AND | NDEX OF PUBLI CATI ONS RELATED TO COAL | N COLORADO. 1972-77, H.B. Fender, D.C. Jones, and
D.K Mirray, 1978, 54 p., $2.00.

| NFORVATI ON SERI ES

7—€0OLORADO COAL ANALYSES 1975. (ANALYSES OF 64 SAMPLES COLLECTED IN 1975), D.L. Boreck, D.C. Jones, D. K
Mirray, J.E. Schultz, and D.C. Suek, 1977, 112 p., $4.00.

MAP SERI ES
15-- MAP OF LI CENSED COAL M NES I N COLORADO (as of Jan. 1, 1980). (in preparation).
RESOURCE SERI ES

1-- GEOLOGY OF ROCKY MOUNTAIN COAL--A SYMPOSIUM 1976, D.K. Mirray, ed., 1977, 175 p., $4.00.

4—PROCEEDI NGS OF THE SECOND SYMPOSI UM ON THE GEOLOGY OF ROCKY MOUNTAIN COAL - 1977, H E. Hodgson, ed., 1978, 219
p., $5.00.

5-- COAL RESCURCES OF THE DENVER AND CHEYENNE BASINS, COLORADO, R M' Kirkhamand L.R Ladw g, 1979, 70 p., $7.00.
7—EVALUATI ON OF COKI NG COALS I N COLORADO, S.M ool shy, N.S. Reade, and D.K. Mirray, 1979, 72 p., $6.00.

10—PROCEEDI NGS OF THE FOURTH SYMPOSI UM ON THE GECLOGY OF ROCKY MOUNTAIN CCOAL, 1980, L.M Carter, ed., 1980,
. $5. 00.

COPEN FI LE

78- 8- - LOCATI ON MAP OF DRILL HOLES USED FOR COAL EVALUATION I N THE DENVER AND CHEYENNE BASINS, COLCRADO, R M
Ki rkham 1978, $3.00.

78-9--COAL M NES AND COAL ANALYSES OF THE DENVER AND CHEYENNE BASI NS, COLORADO, R M Kirkham 1978, $5.00.

79-1-- COLORADO COAL RESERVE DEPLETI ON DATA AND CCAL M NE SUMVARIES, D.L. Boreck and D.K, Mirray, 1979, 65 p.,
$4.00.

80- 1-GECPHYSI CAL AND LI THOLOG CAL LOGS FROM THE 1979 COAL DRI LLI NG AND CORI NG PROGRAM DENVER EAST
QUADRANGLE, COLORADO, K.E. Brand, $3.50.

80- 5—CONSERVATI ON OF METHANE FROM M NAGLE COAL BEDS,. COLORADO, D.L. Boreck, and Mark Strever, (in
preparati on)l

80- 9—GECPHYSI CAL AND LI THOLOG CAL LOGS FROM THE 1980 COAL DRI LLI NG AND CORI NG PROGRAM DENVER EAST
1/2° x 1° QUADRANGLE, K. E. Brand, and Caine, J.M, 1980, $2.50.

M SCELLANEQUS

BULLETI N 37-- Bl BLI OGRAPHY AND | NDEX OF COLORADO GEOLOGY, 1875 TO 1975, Anerican Geol ogical Institute, 1976, 488
p., Softbound 7.50; Hardbound 10.00

ENERGY RESOURCES MAP OF COLORADO - USGS and CGS, 1977, (scale 1:500,000). (USGS Msc. Geol. Inv. Map 1-1039).
$2.00
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$3.01 to.$5.00 .. - »...%$1.00 nane and nunber, title, quantity
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Col orado Geol ogical Survey ., $30.01 to $40.00.... .. . $3.00 required.
Room 715, 1313 Sherman Street $40.01 to $50.00.... .. .... $3.50
Denver, CJ 8020.3 $50.01 to $100.00. .. = $5.00
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