












































































as resources. However. where currcnuv mined. coal 
thar is cons1ckred 100 t1un or 100 high in a.sh and would 
norm all v be. classed as .. other occu rrenc.es ·' LS io be 

classed as reserves . 

rmU: assignment of rank is a neccs­
sarv pan of classuving a coal; however. daca for deter· 
rrunlllg rank a.re commonlv sparse or a.re far-removed 
from the localnies the data. for ran.le. 
amgnmem is needed . ln gtneral. rank gradually 
changes laterally over many miles or scratigraphlwh· 
over hundreds to thousands of feet . Because o( the laclt 
of data in some areas. conclusions conccmlJlg roM a.J· 

stgnmmJ.S commonlv must be derived from analyttc or 
petrograph.ic dcrenmnations made on coal that hes some 
distarice from where the rank assignment is desLrCd. 
Conclusions conceming rank anaJync or 
graphtc data are sparse must be viewed u tentative. 
However. if a geologist's undentandlng o( the setting of 

the area sampled is adequate, the rank ass1gnmen1 prob­
ably will be con-eet even though the rank data 
spane. 

rank oall:ula.tior&. - The rank o( coal is 10 be calculated 

b\' usmg the foUowlJ\g inst.n.1aions wluch a.re quoted 
from the sta.ndard specific.auons for cla.uilica1ion of coals 
by rank {ASTM Swtdards. 198!, p. 212-216) : 

8. 10 &.1.1 
8 1 C.U.141""' Fl.Ud 4lld ..... For cW.ific&Don of 

c<>i.l <ltCOrdll'IS to nnk. f!JCed carllon c.a.lonlio: valut a.IWl cal· 
culattd <o Lht in ac.a>r<bna wiih eilhcr 

PACT lormu1a..s. E.q> I. 2. and 3. or !he formul ... Eq1 4. 
:> ai>d 6. 1h1.1 follow In a... o( ho.gaa.on utc lh• Pan 
Formula 

8 2 C.Jculauon 10 Mm·f= ball.I . 
Przn F"'1fWl4s 

D". Mm·fitt fC • (fC - O. i3Sl >00 (l) 
I 100 - (M • I Q1A • 0 

Dr.-. Mm·frtt VM • 100 - Dry. Mm·frtt FC (2) 

'.\10111 . Mm-f'"'°' Bru • (Bru - , >OO 
[100 - tl06A • 

:\o•<-Th• abov• lormula for urtxm " from !he 
Pa,,. lormub for voluiJe rnancr 

.il'P'WJlll<P""' F""""'4J 

Orv FC • 
F'C 

100 I•\ . 
jlOO - <M . I IA - O !SI 

D" . . Mm·frtt \ 'M - 100 - DI'\. Mm·lrtt fC (5) 

Mm·f,..,, 81\J 
Bru 

100 {6) - . 
1100 - \l. IA • 0 1S1j 
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.\lm - Mmoral rn.Juer . 

Bro • Biiuth Uiermal un1a per pound (a.ionfic" valu<l. 

fC • pert'CntalfT of f.,.td e.&.rbon. 
\"M • ofvolaule ma.nu. 

\.! • pe=ntagt of mo1.1ro"'. 
A • of uh, 41ld 
S - peruni.agr ol sulfur 

Above quanlllle' "'"' ..JI on inheren1 bu11 TIU! buis 
,..,fen 10 cO&.I con1&1111J\g 1u narural inherent or bed bu1 n01 

tncludl7\g "''3l<r 1dl\enng IO !ht of coal. 

faeloT nutlwd. -Only a pan of the coal in any 
deposit can be elCiractcd when mined. The coal not ex· 

tracted during underground mining, strip mining. or 
auger mining: the c.oaJ that becomes a pan of a under-· 
ground or saip-mine WiUte pt.le ; or the coal tha.t is not 
removed adjacent 10 a strip-mine or underground·mine 
boundary iJ considered as losr·in-mining unleu suffi· 
c1ent tonnages are left uncxtractcd so that additional 
mining or recovcr1 can be 

If it is not feasible or possible to calculace the reserves 
of an area using an economic analysis, a rca.sonable 
approximauon of the rcser.res can be detemUried by us· 
tng t.he recov"Y fa.ctcr mrthr><J described hereafter. 

Each operating mine h43 a unique of coal 

that is recovered . This percencage is termed the re· 
coverv factor of the mine a.nd u obtained from the fol­
lowi.ng formula: 

RF .. y )( 100 
x 

where 

RF • Recovery factor or percent coal emmated 
exrraaable during mining, 

X • The tot.al tonnage of c.oal estimated in che 
[{TOUnd, 

Y .. The ronnage of co.a.I esrima.red to be rcoov· 
erable during rruning . 

A recovery factor can be applied 10 a reserve 10 
obtatll an estimarc of the reserves of an area. Such use of 

a recoverv factor i5 appropriate when there is a paucity 

o( geologic daLa for estimating the connagc of potenti.ally 
extractable coal. 

h is difficuh m esrimate accurately the recoverable 
coal 111 a \ler1 large area such ;u a field, region, prov· 

incc . basin, State. or the Nation because rt i.! impossible 
co determine how much co.a.I in the will not be 
mined for legal or enVU"Onmcntal reasons, what method 



or methods of mining will be wed, and what the average 
recovery factor will be for ail mining methods. 

A rcael'\le baae and reserves have been estimated by 
industry for molt operating mines in the United States. 
Generally, dara that can be used to compute recovery 
facton for individual mines are cl09eJy held by the oper­
aton; therefore, there is little publicly available infonna· 
tion to guide estimators in determining local. regional, 
and national recovery factors. Conunon.ly, estimaton 
must extrapolate recovery factors from experience 
gained in a few mines by assuming that ( 1) pogic: 
conditions contr0lling mining will be similar, and 
(2) success in the recovery of coal in unmined areas will 
be similar to that of mined areas utilizing the same min· 
ing method. Such extrapolation of rerovery facton from 
a few well known mined areas to less well known or 
unknown areas requires ex:perienc:e regarding the p· 
ogy, the mining method or methods to be employed, 
and an awareness of the diffirulties. pogic: and other· 
wise, that affect the estimation of reserves. Area. quad· 
rangie, township, field, basin, provmce, county, State, 
and national recovery facton can be detennined by us· 
ing formulas after determining the mean recovery factor 
in percent for many mines. ascertaining the quantity of 
reserve base coal in the area of study. and cucertaining 
the total quantity of coal that is restncted from mining 
for any legal, environmental or technologic reason. 
These formulas are: 

z - 100 x y 

NRF - W(lOO - Z) 

where 
X • tonnage of coal restricted from extraction 

for any legal. enVU"Onmental, or tech· 
nologic reason. 

Y • tonnage of coal included in the reserve 
base category of a large area. 

Z • restricted coal (percent), 
W • recovery factor percent obt:ained from 

local mines, and 
NRF • National, State, or large area recovery 

factor in percent applied to ail coal in· 
duding restricted. 

In the United States, recovery facton for under· 
ground mining as determined from mme maps of aban· 
doned and operating mines generallv range from about 
35 to about 70 percent and average about SO percent. 
Similarly, recovery factors for abandoned and operating 
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surface mines range from about 70 to 95 percent and 
average about 80 percent. These local recovery faaon 
a.re valid for individual mines but arc not valid for I~ 
areas because they fail to consider the coal lost·in· 
mining such as ( 1) the coal that will not be mined be· 
tween properties, and (2) coal in overlying and under­
lying beds rendered usuita.ble for future mining by past 
underground mining. Further, the local recovery factors 
do not consider the coal that is restricted or prohibited 
from mining, such as the coal underlying national pa.rica 
and wild life sanctuaries; coal that is too deep and too 
thin to be mined because of excessive costs; and coal that 
cannot be mined because of unsolved technologic, geo­
logic, or engineering problems. 

The authors reconunend applying a recovery factor of 
SO percent to the reserve base when computing under· 
ground and surface mining reserves of large areas. 
However, if actual local recovery facton have been cal· 
cu.lated, the procedure outlined with the two fonnulas 
should be implemented for smaller areas. 

mnaUU"f mounu. -The resources remaining in the 
ground after prior mining. These resources include 
identified and undiscovered resources and include coal 
lost·in·mining whose attributes indicate possible future 
recovery. See ruourca. for thickness of coal and over· 
burden criteria, and figure 3. 

runw ha.#. -A tonnage estimate for this category of 
coal consists of the sum of the estimates for measured 
and indicated reserves, marginal reserves, and a pa.rt of 
the measured and indicated subeconomic resources (the 
coal that has or will be lost-in-mining). The rt.serot hast is 
the same as the demonstrated reserve base. The tenn 
ramie hast is preferred for reports of the U.S. Geological 
Survey. The criteria for the rt.smt bast include bitumi· 
nous coal and anthracite 28 inches (70 cm) or more 
thick, subbituminous coal 5 feet (1.5 m) or more thick 
that occun at depths to l , 000 feet ( 300 m), and lignite 
5 feet ( l . 5 m) or more thick that occun at depths to 
500 feet ( 150 m). 

Discussion: Individual reserve bases, where needed 
and appropriate, arc to be detennined by cate· 
gories of reliability, thicknesses of coal and over· 
burden; rank, chemical constituents, ash 
content, heat value, and potential usage. Addi· 
tionaily. estimated individual reserve base 
estimates are to be summed into totals for each 
township, quadrangle. coal field, basin. region. 
province, township and range. county. State. 
and the Nation. A.ssignment of coal co a reserve 



~ i.t cxmtralled by physical and cherrucal cri-

1eri.t such as c.ueSofic.s of ~iliry, thiclmeues 
of ccal and overburden, rank of coal, a.nd lcnowl· 
edge of depositional patterns of coal beds and 
auoci.atcd str1..1aural features. Changmg eco­
nomic, cechnologic. and cnvironm£ntal consw:i­
erarioru do not oontrol. assignmem of coal to a 
re5ervc ba.lc. In contnut, the ditcrinunaaon of 

reserves i.s ~ly controlled by economic faaol"1 
such u judgments of cost, pmfit, and supply of 
and dcfJWld for coaJ. Reserve disavninaaon is 

conaoilcd teeondarily by advance1 or cWie~ncei 
in mining, preparation and transportation tech· 
nologic-s, and by environmental ~guaoons, 

law1, and judicial rulingi. 
The physical and chemical criteria used 10 

a..uign coal to a reserve bale cateBOry have been 
used alrudy to evaluate many coa..l becb that ~ 
cun-cntly mined in the United States. Thete 
eva.luarioru indicau: coal as.signed w a reserve 
that is derived from a pbys'°'-llv·chenucal.ly 
defined ramw ba.11 can be expected to be 
econonUcally ruinable with a high de~ of CDn· 
fidcnce. In a few p1a.cct, however. where the 
thiclc.neu of a coal bed or auoc:i.ated n:cl oondi­
cions are exceprionally variable or ~verc. the 
varying ronna.gn o( coal cLauified a.t a reserve 
from a physM:al.ly and chemically dr:fi.ned rcm>t 
brut may or may not prove to be extnaa.ble at 1 

profit. 
Changt::1 in environment.al l.aW1 and regula· 

tiorui g.:ncrally affect the ~ of coal a.a· 
signed to the various categoriet of the rumit' bas,, 
however, aJleUttlents of tbele chanS'=S have not 

been made. 

n.unau.-Reterve tonnage ertimata are to be: dr:­
term.ined by summing the rccaw:rablc quantirics of coal 

in the reserve bue for each rank of coal and are auigncd 
to the following ~: ( l) thiidmcsa o( ovcrburden-
0 to 500 feet (0 to 150 m) and SOO to !,COO feet (150 m to 

300 m): and (2) thiclaieu of coal-28 to 42 inches (70 to 
105 cm), 42 to 84 inches (105 co 215 an), a+ to 
168 inches (215 to +30 on), and ~ than 168 inches 
( > +30 CJTJ) for anthncitc and biruminous coal; and 5 co 
10 feer (J.5 to S.O m), 10 to 20 feet (3.0 to 6.0 m), 20 10 

4-0 feet (6.0 to 12.0 m). and more than +o feet ( > 12.0 m) 
for 1ubbirurninou1 coal and lignite. (Stt specific insuuc· 
tion No. 3, p. 3+ .) Ramia mutt be con11de~ as 
ea:inonUcally pnxiuciblc at the time of cl.auiflcation, bur 
facilities for cxtraerion need not be in place and opera­
tive. In addicion, categories baaed on potcno.a.l mining 
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methods (surface and undcrpcund); c.henUca.l amati.1· 
uents such as llillur, pho9pborow and uh content; heat 
value: and u~ such ~ metallurgical, ma.m. petro­
chemical, gasification, and liqueUct:ion a.re deflnblc. 
RlUTIJG and margin.al re1ervcs atl! ettimatcd by deter­
mining the amount of coal in each reserw: bue category 
that c.an be extraaed at the time of dauificatian 
(ramia), and the amount that borden on being extract· 

able at a profit (~al re9CTVeS). 11lel£ two amounts 
and the amount that will be lott·in·mini.ng, when 
summed, a.tt equal to die resel"'e bue. Tile esrimates of 
each reserve c;uegory att tO be tau.led into quadrangle, 
township, field, basin, reg;an, provintt, counry, and 
St.ate cst:imate1, and into a national tatal, and then the 
various c~1 for all caregories are to be tOOlled 
similarly to reach an inclusive estimate of ail ramia. 

RatnJCS are derived from the rHcrve hue, which in· 
eludes bituminous coal and antbn.cite 28 inches (70 cm) 
or more thick, subbiruminoua coal 5 feet (1.5 m) or 
more thick th.u oa:un at depths to 1,000 feet (300 m), 
and lignirc 5 feet ( 1. 5 m) or m~ t:hidt that oc:cun at 
dept}u w 500 feet (150 m). Ram>c al!o include thinner 
a.nc:I (or) more deeply buried beds of these rankJ of coal 
that arc currently being mined. 

..-.-Tonnage enimates for coal rctoUrcct an: 
determined by summing the euimatca for identified and 
undiJ,oovcred depoaiu of coal that ~ I~ inches (35 cm) 
or more thick for anthracite and biruminous coal and 
under less than 6,000 fce1 ( 1,800 m)·of overburden, and 
30 inches (75 cm) or more thid for lignite and rubbitu· 
rninous coal and under leu than 6,000 feet ( 1,800 m) of 
o~rburdcn. 

~ ruaurr:m.-A. of publication of chi,, circular, 
there an: no 1pccularive resourcea of coal errimated for 
the United Stat1:1. However, if it is de1irable to ?nUc 
such estimate1, the definition of Specul.ar:ivc RCllO\IJttl 
(p. 20) and the ~ria far ,.....__ will be followed, 
and the geologic cvidcntt rupporting the estimaw and 
methods of quantification will be made availahk 
publicly. 

rubbituminow r.oaJ in.jnnd NlllmlU. - Tanna~ eat:i· 
maces for thiJ clau of roa1 an: determined by summing 
the recoverable quMititie1 of roa.l in the inferred reserve 
bue and an assigned to the same catcgoricl of thiclcneu 
of coal and overburden detaibed for~ coal 
rantu. Titis claas of coal may be: divided in<o the wne 
rank groups a.1 described for nJHiiiftmrinow coal rafTDU. 

Inferred reserve' mu.rr be conaidcred u economically 
producible at the time of cluaification. However, 
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facilities for extraction need not be in place and 
operative. 

mObituntinoul "°"' """Jina' """ injrmJd marrinal ,.,. 
un.u.-Tonnage estimates for these claaaes of coal are 
determined by summing the marginally reooverable 
quantities of coal in the reserve base and infened 
reserve base, respectively, and are assigned to the same 
categories of thicknesaes of coal and overburden de· 
scribed for mbbUuntiJIOUI coal P"CNrWi. These claaaes of 
coal may be divided into the same rank groups as de· 
scribed for mbbi'1lnUnoul coal rumu. Marginal and 
inferred marginal reserves must be considered uncenain 
as to their economic producibility at the time of classifi· 
cation. Facilities for extraction need not be in place and 
operative. 

mbbituminow coal ,.,.,.,,-To~ estimates for 
this class of coal are determined by summing the recov· 
erable quantities of coal in the reserve base and are u· 
signed to the following categories: (a) thidcneu of 
coal-5 to 10 feet ( 1.5 to 3.0 m), 10 to 20 feet (3.0 to 
6.0 m), 20 to 40 feet (6.0 to 12.0 m), and more than 
40 feet ( > 12.0 m) (sec specific instruction No. 3, p. 3+ ); 
and (b) thickneu of overburden-0 to 500 feet (0 to 

150 m) and 500 to 1,000 feet (150 to 300 m). Such re· 
serve estimates may be divided into subbituminous A, 
B, and C rank groups. Reserves assigned to this coal 
class must be considered as economically producible at 
the time of classific.ation, but facilities for extraetion 
need not be in place and operative. 

mbbituminow coal ,.,.,,,. baa anti in.fomtl ramir 

baa. -See rum.w Oa. for thickness of coal and thick· 
ness of overburden categories. 

tubbitumiJIOUI coal r"UOIO\W.-Tonnagc estimates for 
this class of coals are determined by summing the esti· 
mates for identified and undilmvered subbituminous 
coal resources. The same thickneu categories u for suD­
biruminous coal reserves are to be used with the addi· 
rion of a 30 inches-5 feet (75 an-1.5 m) category (sec 
specific instruction No. 3, p. 3+ ), and the following 
overburden categories are to be recognized: 0 to 500 feet 
(0 to 150 m); 500 to 1,000 feet (150 to 300 m); 1,000 to 
2,000 feet (300 to 600 m); 2,000 to 3,000 feet (600 to 
900 m); and 3,000 to 6,000 feet (900 to 1,800 m). Such 
resource estimates may be divided into subbituminous 
coal A, B, and C rank groups. 

tuheoonomic raoun:a anti infarntl mbeamomic rr· 
Jourcr.r. - Tonnage estimates for these classes of coal are 
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determined by summing the estimates for measured, in· 
dicated, and inferTed relOW'Cet that do not meet the a;. 
teria for assignment to the reserve base or inferTed re· 
serve base because they are too thin to mine, an: too 

deeply buried to mine, or are~ parts of the reserve 
base or infened reserve ba.te that have been or will be 
lost·in·mining but whose attributes indicate future 
recovery may become feasible. Included are all meas· 
ured, indicated, and inferTed reliability categories of 
bituminous coal and anthracite beds 1,. to 28 inches ( 35 
to 70 cm) thick, all subbituminous coal beds 30 to 
60 inches (75 to 150 an) thick that are less than 1,000 
feet (300 m) below the surface, and all lignite beds 30 to 
60 inches (75 to 150 an) thick that are less than 500 feet 
( < 150 m) below the surface, unleu the coal in these beds 
will be recovered in the prooesa of extracting coal from 
thicker beds. Also included are all beds of bituminous 
coal and anthracite 1,. inches (35 cm) or more thick and 
beds of subbituminous coal 30 inches (75 cm) or more 
thick that occur at depths between 1,000 and 6,000 feet 
(300 and 1,800 m) and lignite beds 30 inches (75 an) or 
more thick and more than 500 feet ( > 150 m) below the 
surface. 

tl&it:lmu1 of coal for ruotO'Qr caleulatioru. -The thick· 
ness of coal used for resource calculations is the net 
thickness of coal in a bed excluding all partings more 
than 3/8 inch ( > 1 cm) thick. Beds and pans of beds 
made up of alternating layers of thin coal and partings 
are omitted from calculations if the partings comprise 
more than one-half of the total thiclcness. Also, benches 
of anthracite and bituminous coal less than 1,. inches 
(35 cm) thick and benches of subbituminous coal and 
lignite less than 30 inches (75 an) thick are omitted from 
calculations if they lie above or below partings that may 
deter their mining. Coal and coaly material containing 
more than 33 percent ash is excluded from resource and 
reserve estimates unless the ash is l~ly in associated 
partings so that the coal is cleanable to less than 33 per· 
cent a.sh. (See parting, p. 15 . and specific instruction 
No. 13, p. 36.) 

untiilcowmi nr.roun:u.-Tonnage estimates for this 
category of resources are based ( 1) on knowledge of the 
geologic character, habit, and pattern of a coal bed or 
coal zone in an area or region or (2) on speculative 
geologic data. Estimates are made by summing the ton­
nage estimates for coal assigned to the hypothetical and 
speculative resources reliability categories. Included are 
hypothetical and speculative resources of bituminous 
coal and anthracite in beds 1,. inches (35 cm) or more 



i.hiclt and hypothetical and speculative rcsou~ of sub­

biruminoua co.al and lignite in beds 30 utches (75 cm) or 
more thick presumed to occur in mapped areas and in 
unmapped or unexpl~ areas to depths of 6,000 feet 
( 1.800 m). 

GUIDELINES FOR ESTIMATING 
COAL RESOURCES 

These guidelines were prc~d so that roa..1-resource 
workers will have logic.a.I and untfonn procedures to 

foUow. They combine the best fearun:s of the procedures 

used in preparing lllMIY previously published estimates 
of St.ate and national coal ~urccs with additions and 
modifications from numerous a:mfcrcnc:es with experi­
enced coal resource estimators. 

These guidelines are aimed at produc111g a uni.fonnil)' 
of procedures so th.at coal-rcsoun:e esum.aies prepared 
by various individuals and groups can be compared and 
(or) combined into meaningful totals for a quadrangle. 
wwnship and range, coal field, ha.sin, region, province. 
county. state, nation, continent, and (or) the world, 

Some staremcnts in the guideline! obviou!ly arc not 

rigidly apphuble to all coal beds or coal-bearing area!. 
Where such shortcomings are perceived, a logical pro­

cedure lS to develop new guidclinet to effect appropriate 
chan~s in methodology so that they can be studied, 
criticized. and accepted or rejected by others. 

The foUowing statemenu are to be strictly adhered to 
bv all coal resource ~peci.ali.sts in the U.S. Geologkal 
Survey: (!)All tabla of ,041. raourrt or ftlmN ~ mwt 

<onto.In a da.t.t a:1lli. ~ aJJJliiMlup istjarmahon; rwi 
( 2) w h t.o.hu of cool rt:sllUTct ur ra m>1 tt trmota mus I 1 how 
wkrt wppart mg bas re daJ.a wert /Jxaud tJI. tltt ttmt of u timmiori. 

GENERAL GUIDELINES FOR 
CLASSIFICATION OF COAL RESOURCES 

These general guidelines an: requ~d for unifonn 
classification and reporting of coal into the different 
resource categories. They an:: modeled alter the guide­
lines Ln Circular 83 J (U.S. Geological SuJVt:y, 1980, 

p. 3-4) ror all minerals. 
I. AU narurallv occurring concenu-arions of coal can 
be distributed into one or more of the clusi.fication 
caregones. 

2. Where the te nn .. reserves" is u scd without a 

mod.ifving adjecuve. for example, marginal. in di· 
c.a1ed. restricted. !ow-sulfur, or inferred. it is 10 be 
considered synonomous w1th the demonurated­
economic category. 
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3. Qua.mities and qualities of coal may be expn:ued 
in a variery of rcmu and units to suit diffe~nr pur­
~ but mun be clearly stated and defined. 

+. A reserve baJc is a ~ra category delineated 

onJv by physical and chemical criteria. A major pur· 
pose for the recognition and diJcrirnina.tion of a re· 
serve ba.1e is to a.id in long-range public and commer­
cial planning. A reserve bue estimate for specific 
rank. Wcltne!SC! of coal and 0vt:rburden, qualiry, 
usagt:, geologic formation, age, depositional environ· 
ment. and many odier faaon can be specified for any 
given deposit or ~a. or for the Nation. The po11irion 
of the lower boundary of a reserve bax is intended co 
extend into the subeoonomic category. 1be imcncion 
of this extension is to define quanririea of in-place 

maccrial, paru of which may bccomc economic 

depending on the extr.M:tion plan tin.illy utilized. As a 
~u11 of any given extraction plan, chc reserve baac 
c.tn be subdivided into component pans-n!serves, 
marginal l'C!ICtve!, and a remnant of subeconomic 
resource!. For the purpose of Federal (USGS) assess­
ment. criteria for the reserve base are listed on pa~ 
29 of this report. 

S. Undi.saivercd rcsource.s should be subdivided in ac· 
cord.a.nee wich the definitions of hypcxhetical and 
speculacive re50urcc:s or they may be subdivided in 
terms of relative probability of cxcurrcncc (sec figs. I 
and 2). 

6. lnfen"Cd reserves and the infcrrc-d reserve buc rep­
resent posrulatcd extensions of rescrvc:s a.nd the re­
serve base. They an: identified resources but are 
quantified with a rclacive!y low dcgttt of cenainry. 
Postulated quantities of re-sources baJed on geologic 
inference aJone should be assigned 10 chc undis· 
covered c.atcgoncs. 

7, Locally, limited qu an cities of coal may be pnxtuccd 

from beds that arc of insufficient th.ickneu or are 100 

deeply buried to be classified as reserves. This 5irua­
lion arises when production facilities ~ already es­
tablished or when favonble local circumstances. such 
as particular coal qualiri~ or removal of overl3urdcn 
for other pUllJOSCS, make it po.uible tO pnxluce coal 
that otherwise could not be extracted profit.ably. 
Where such production is occurring, the quantity of 

m·place coal (including coal for in situ gasific.anon) 
shall be included in a reserve base and the quantiry 
that is potenciaJJ.y producible shall be documented a..s 
reserve~. The profitable production of ruch coa..l, how­
ever, should not be used u a rationale to assign a 
reserves claS!lificanon to coal in other area.a having 

sunilar overburden, i.hicknest of coal. and qualities. 
8. Coal rewun:es classified as reserves must be con­

sidered as economically producible a1 the time of 
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dauific.arion. Con~nely, coal nor currently produc· 
ible at a profit cannoc be cla.uificd as ~te~. How· 
evtr, there are siru.ations in which mining plans are 
being made. lan<ia ~ being a.cquimi. or mines and 
plaota are being c:onstruc::tcd co produce coal that doe1 
noc meet economic critcna for ruervc cla.uificarion 
under current CORI and p~s but chat would do JO 

under IUIOnable furun: projccnoru a.nd expectatio111. 
1ne marginal mervc category applies to such siNa· 
tions. When economic production appean certain, 
coal da.uificd u marginal rcserve1 will be recl.aui.ficd 
as re11enies. Margin.a.I reseNes a.Uo may include any 
other coal whose economic producibility borders on 
being profi~. 

9. Tonnage of coal that is too impure, too thin, too 

deep, or for other reuoru noc coruidcrcd to be poccn· 
ci.ally eccnomic may be estimated. but i.t m>< m be 
cla.asified a.s a re~urce. Thue tonn.aget may be 
dauified in the box labeled ·'other ocnHTCna:1'' in 
fi~l.2.aad3 . 

JO. Ra.n.k claaes of coal. for example. biruminous coal 
a.t distinct from lignite, should be separately 
quantified. 

11 . The amount of cumulative production u not a pan 
of the remaining c.oal relOW'CCs. However, an under­
standing of what tw been produced in the pa.st ~ im· 
pon.ant to resource undenwiding, OO<h in 1enm of 
me amount of production and me a.mount of coal re· 
maining in pbce. Separate ac.c.ounting for cumulative 
production should be nu.de for each repon area, 
county, Sw.e, and the Nacion. 

12. By·puted coal in large bloclu left in the ground 
during mining, (){' planned to be left in the ground 
during cum:nt or furun: extra.etion. !hoold be re· 
corded in an appropriate reaourl% category depend· 
ing upon its economic recovery pottnri.al. Coal lost· 
in-mining ahould aao be recorded in a.n appropriaic 
resouroe category if there ia a potentia.I for funher 
rec:X>VCI')'. 

13. In clauifylng ttserves and re10U1"Ce1 it may be nee· 
essary to recognize lcx:a.lly that some aeaJ depo.ua 
derive their economic viability from coproduct or 
byproduct relationship. with other commodities. 

H. Facton other than economic and seoloS\C coruidcr­
arioru. including legal, regulatory, envimnmcnw, 
and pol.ideal conc:cnu, may restnct or prohibit the 
utilization of all or pan of a coal ~potit. ReseNC and 
resoun:e quanritiet lcnown to be resc:ncted should be 
recorded as ruch in an appropriate c.ucgurv. 

15. 11\is classification system aUoW1 for the presenta­
tion of more rubdiv\sions than will commonly be re· 
po~d or for which d.a.ta arc available . Where appro­
priate, subd.ivU)ons may be aggregated or omi1ted. 
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!6. Data supporting re90Urce estimates ~ ro be docu­
mented and p~rved. 

SPECIFIC [N8TBUCTIONS 

! . RANK OF COAL 

Where coal of more than one rank clau or rank group 
is covered by an individual repon, the relOW'l:C d.a.ta. 
shall be reponed separately for each majOr rank clasa 
and when pouible for each rank group lilted below: 

a.. ~- .~-An1h111c11e ------Meia·anthnci~ ---------m.a 
Do---------AJ\ibncue -&II 

Do -----------Mrnianthnciu -------.... 
Birununoua caal ----Low-volaale b1Nminow cg&j ----lvb 

Do ----------Mednun·vol.atllo: birutnin(7.l.I ma.I ----mvb 
Do --------Hil!li-.uaril.: A biruminc..u cm.I ---lwi'lb 
Do --------Hish-vcl.atile 8 bmuruna....i a:al ---twBO 
Do --------Hi&tl-volanle C bitununou1 coal ----hvCb 

SubbiNnunouA coal --Subbitwn1nou1 A coaJ ----------1ubA 
Do --------Subbtrurrunous 8 coal -·-----------•ubB 
Do -- Su~ow C ma.I --------subC 

l.Jgmtc --------l..4ruie "' -------------·-----hg;. 
Do -------Lignite B ·----------------lisB 

Abbrcviarioru can be used wherever appropriate in 

reporu and tables. 

2. OvnllURDEN 

Tonnage estimates sha.J.I be reported a..ccording io 
thlcltness of overburden : 

----
010 500 fttt 

(0 IO I~ m) 

m 10 1.000 f«r 
( l~ co '.lOO m) 

1.000 to 2.000 feer 
(JOO IO 600 ml 

2 ,000 10 J,000 fee< 
(000 10 900 m) 

3.000 10 6.000 feet 
(900 10 1.800 m) 

> 6.000 feer ( > I .800 m) 

.w-,--­__ . 
0 to 500 fttl (0 10 l!>O m) 

mandacary Ute 

0 10 100 (eet (0 lO 30 m) 

opoon&l u. 

too to 200 fttt (JO 10 60 m) 

opcion Ill u oe 

0 10 200 (ttt (Q IO 60 m) 
opcioaaJ _, 

200 ro 500 feet (60 10 I~ m) 

Opoon&l Ute 

'Liw ol. _...i - """"'I -- - 0.0 ........ - d"" o>­
~ fott10-l~M1~ Od.f~ m.yl::li "9111D~dw:'r M'W'IA ~GI lOO fCll"'I 

dO ml &hd GDOO t~~lft'I 11 ~ ml 



Alaska Coal 
Slide Presentation 

Now I'm going to show you some slides. Because of limited time, I can't 
show you every single coal occurrence in the state. I'll start with the 
North Slope. 

Slide Number: 

l. The first location we'll look at is the most extensive coalfield in 
Alaska. It is possibly the last in the world. 

2. The Cape Beaufort region. This is a simplification of the geology. 
Note the elongated shapes. This depicts the structure. These are the 
coal bearing synclines--the Corwin formation--Cretaceous in age. This 
coal is all bituminous in rank. 

3. A false color IR satellite view •.• this is the Liz-A syncline. See hov 
the structure stands out. 

4. Here's a Simplified Geologic illustration of the syncline showing some 
of the mapped coal beds. 

S. The Deadfall syncline--
6. Simplified geology of same--showing mapped coal beds. 

This region contains coal beds up to 20 ft. thick. The Deadfall 
syncline and Kukpowruk River area are the most thoroughly explored, with 
the Liz-A syncline next. In 1983 over S,000 ft. of drilling was 
completed in Deadfall syncline. 

Now--let's get down to ground level---

7. The 20 ft. bed outcropping on the Kukpowruk---
8. A close-up of same. This is the location of the Morgan Coal Company 

lease •. 

9. North of Cape Beaufort--on the plain there are a few coal outcrops. 
Another outcrop north of Cape Beaufort. This one has been trenched for 
sampling. 

11. Moving down the coast to Corwin Bluff, named for the ship 
Corwin ••• Captain C.L. Hooper of the ship 

12. Corvin is reported to have taken 20 tons of coal 
13. from here in 1881. 

14. Now for the Lisburne Peninsula. A.s you can see from the map ... there is 
coal outcropping here on the coast in 

15. the region of Cape Dyer. This is the Mississippian coal 
16. that I mentioned •.. as much as 350 million years old. This is good 

coal .. But the whole region has undergone 
17, some terrific defonnation ... This simplified geologic map illustrates the 

problem. The red area here is the coal bearing formation. These black 
lines with teeth are thrusts ... (explain "thrust" if audience is 
unfamiliar with the te~). 



Slide Presentation -2- Alaska Coal 

18. Here's an. illustration of the coal-bearing section, drawn from a series 
of photographs taken from the air. The numbers are those assigned to 
the different coal beds--starting at Niak Creek, going south--by Irving 
Tailleur of the U.S.G.S. in the SO's. 

19. Niak Creek - This is the farthest north outcrop of coal that we could 
locate in 1983. 

20. A couple of the coal beds. Note the deformation. 

21. The continuity of a coal bed with this kind of defot"'tnation is 
questionable. Still .•• the coal is good, and accessible--and could 
provide fuel for Point Hope. 

22. Next I'm going to skip down to Unalakleet .•. We did a drilling program 
there in 82-83. 

23. Here's the coastline .•. the area where coal was reported. Apparently 
some limited mining of coal was done here around the turn of the 
Century. Unfortunately--

24. this is what the coal is like •.. seems to be limited to slump blocks in 
the coastal bluff. There may be more coal, but our drilling did not 
confinn this. More exploration is needed. Reports of coal float in 
creeks may indicate a more promising source inland from the coast. 

25. Now let's move back up to the Seward Peninsula. DGGS investigated coal 
occurrences in these locations. I don't have slides of every coal 
occurrence. but.--

26. Here's The drill rig at Sunuk River .•. 
27. And a shot of typical coal here. Not too exciting. 

28. This is at Turner Creek - or Noxapaga ... The coal occurs in a pingo. 
There could be some potential here. 

29. Next we move to Koyuk ••• (USE MAP) we drilled at this location. Here is 
30. a simplified geologic map ••• The Blue is the coal-bearing formation, 

Sorry ... no coal pictures ••• There is a significant amount of coal here 
although it appears to occur in pod-like, discontinuous deposits. 

31. This next series of slides is of Chicago Creek! (USE MAP). This is the 
prize that made the rest worth it. Here is a geologic illustration. 

32. The Chicago Creek Coal deposit was the site of a coal mine that operated 
between 1908 and 1911. 100.000 tons of coal was mined through a 330 ft. 
inclined shaft. The coal was hauled overland to Candle and used to fire 
boilers for Steam-Thawing Placer deposits. 

33. Here's the old Mine Site .•. not much left now. 

34. The drill rig in place (Jim Thrasher) 1982-1983. 
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35. Some of the results of the drilling ... coal •.. lotg of it. A total of 68 
holes, up· to 500 ft. in depth were drilled as of the end of 1983. 

36. 

37. 

38. 

39. 

40. 

Since then, C.C, Hawley Co, has put down 47 more holes. Tile 
coal-bearing unit at Chicago Creek is confined to a long-narrow 
north-south trending trough. To-date •.. nie coal bed at it's thickest 
point.is 78 ft. thick. It varies in thickness but, so-far has been 
traced for 18,000-19,000 ft. along strike. Strippable reserves are 
calculated to be 3.4 million short tons. Tbis coal is a lignite, 
BTU/lb• 7,000. It is late Tertiary in age. 

I'll now move inland to the Kobuk River area. (USE MAP - POINT OUT 
LOCATION). 
Several areas of coal occurrences were investigated along the Kobuk and 
it's tributaries, and in the nearby Hockley Hills. 

Here is an occurrence on the Kallarichuk River. 

And the Singauruk River. 

And the Hockley Hills. 

Nov for St.LaVTence Island. 

There is coal on St. LaW"t"ence in several locations. 

41. Portable auger drill •.. testing for sub-surfAce coal. 

42. Now, I'm jumping way over to the northern Interior. This last summer, 
we visited the Tramway Bar coal occurrence on the middle for of the 

43. Koyukuk, south of Wiseman, This is Cretaceous age coal ... bituminous in 
rank. Good coal--but, as you can see--pretty defonned. The thickest 
bed is about 17 ft. thick, including a significant clay parting. 
Continuity of this bed is not known. It is only 4 miles from the TAP 
road, but is in Yukon Charley Park and Preserve. 

MAP Jumping again .•. To the Eagle Coalfield not many shots from here •.• coal 
known all along Tintina Trough .•. Starting at Mission Creek ••• (Mention 
Nation River -- Bituminous ..• deformed show locations on map along Yukon 
drainage). 

44. Here's a shot of coal on Sam Creek, near the Charley River. 

45. Now I'll move down to 
Chicken. (Show location on Map). This is the old mine adit, 

46, And Tipple. 

47. Coal in Dredge Tellings on Chicken Creek. 

48. Preacher Creek - July this year ••• 
49. near Circle. Jim Barker and I went up to look at the Tertiary rocks 

there. A thin line of coal in this creek bank turned out to indicate a 
+5 ft. coal bed when Jim dug into it. This hole is 7 ft. into the bank. 
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Now - on over to the Yukon Flats uplands. There are several reports of 
coal in -this region ..• 

SO. Here on the Dall River in the Beaver Quadrangle - there is an 18 foot 
coal bed. 

51. On the Hodzana River - and also on the Ray River, the Big Salt River, 
and the Tozitna River ... (mudbank). Under Yukon-Flats could be a huge 
coal resource 

52. 
53. 
S4. 
SS. 
56. 
57. 
58. 

LIGHTS ON - MAP 

Talk a bit about Yukon River coals---
Rampart Drew Mine, Minock Creek coal exposure, geology, 

Now down to Nulato Coalfield ... 
In October, 1985, DGGS personnel in a cooperative reconnaissance 
expedition down the Yukon investigated coal occurrences from near 
Louden, above Galena, to below Kaltag. 
At Louden - 10 foot bed-

" " ti " 
Dave Hertlein - Doyon - 3 ft. bed near Louden on the Yukon River. 
Near Pickart mine site below Koyukuk on the Yukon River. 
Blatchford mine site below Nulato, on the Yukon River. 
Adolph Muller Prospect - Lears Pt., south of Kaltag 
Ellens Camp (Ellen Peters, of Nulato) 16 miles below Nulato on the Yuk.on 
River. 

59. Moving inland •.• Little Tonzona River, Talkeetna Quad; about halfway 
between Talkeetna and McGrath. 

60. SHOW ON MAP - 277 ft. of section - with 
61. 134 ft. of clean coal--Tertiary - Subbituminous 36-37 coal beds. 

62. More familiar to all ... Usibelli Mine at Healy 
63. Should be producing 1.5 million tons per year 
64. as a result on Korean Contract. 

65. And Jarvis Creek field - under development - (big seam) 
owned by Delta Coal Company. 

Moving southward ••. Just south of Cantwell ••. 
66. in Broad Pass ••• Lignite. Used to be mined to supply the Alaska 

Railroad. 
LIGHT ON -- MAP TALK 

The Beluga and Yentna fields of the Susitna Lowland contain the largest 
recoverable coal reset:Ves in southern Alaska. Coal-b~aring rocks of the 
Tertiary Kenai group are scattered over some 6,000 mi . The coals are 
subbituminous. Seams up to SO ft, thick are present. Identified 
resources for the Beluga and Yentna-Susitna fields are 10 Billion short 
tons. with Hypothetical resources of 30 billion short tons. 
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Diamond Alaska holds over 20,500 acres in State coal leases in the 
Beluga field, and Placer U.S. holds about 26,000 acres in leases. 

Both companies have been exploring the possibility of synthetic fuel 
production. Mobile Oil holds 23,000 acres in the Yentan Basin. 

The Matanuska field covers about ?? - The coal-bearing unit is the 
Chickaloon Formation ... contains at least 30 coal beds up to 40 ft. thick 
3 main areas--Wishbone Hill (Evan Jones), Chickaloon and 
Anthracite Ridse. 

This is an up-graded coal---medium to low volatile bituminous - with 
some semi Anthracite and Anthracite found in the Anthracite Ridge 
district. 

Between 1958 and 1960 over 20,000 tons of coal were produced here. 
Identified resources are 180 million short tons. Hypothetical Resources 
are 500 million short tons. Total past production has been 7.5 
million tons. 

SLIDES 

67. This is the Chuitna Bed, Brown seam - 28 feet thick Susitna area. 

68. Wishbone Hill - Matanuska field 
69. Evan-Jones Mine - Wishbone Hill 
70. Lone Ridge Mine - Beluga field 
71. Waterfall seam - 36 feet thick - Beluga field 

NOW - TO THE KENAI PENINSULA (MAP LIGHTS). 

Much of the Kenai Peninsula is underlain by coal-bearing rocks. This is 
called the Kenai field--and it extends out under Cook Inlet -- and under 
Katchemak Bay. Tiiere are 3 coal-bearing formation --- The oldest, with the 
thickest Beds if the Tyonek. Next is the Beluga. then the Sterling. All are 
Tertiary in age. The coal is subbituminous. 

Coal beds can be up to 20 ft. thick - but tend to be less. Identified 
resources are 320 Million short tons (onshore) and Hypothetical resources are 
150 Billion tons. Much more lies under sea. 

72. Here's a view of typical beach cliffs with coal beds near Homer. 

NO SLIDE - SHOW PICTURES ON MAP MAT. 

73 & 74. Down on the Alaska Peninsula 
This is Bituminous in Rank. 

75. Herendeen Bay and 
76. Unga Island 

Chignik 
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77. 

78. 

79. 

- 2 
Last ... The Bering River field. This field covers some 300 mi in 
south-central Alaska. The coals are Tertiary -- but very deformed, and 
upgraded to High Volatile Bituminous to Anthracite. Coal beds up to 30 
feet thick are present. Identified resources are 100 million tons, and 
Hypothetical Resources are 3.5 Billion T. The coal has been mined 
sporadically -- with about 100,000 tons being produced overall. 

Chugach Natives and Korean-Alaskan Development Corp. working on 
development of the Bering River coalfield. 

Some core from a drilling project at Bering River field. 


