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‘Hydraulic pit,' Usibelli Mine, Healy Creek coal
field, Nenana basin. Coals (No. 1 & No. 2 Seams
shown) hydraulically mined in late 1950's to early
1960's (1981 photo). Stop No. 6.
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FIELD TRIP ITINERARY

Approximate
Time
Depart from Mt. McKinley Park Station Hotel........ Crereseresan 8:00 a.m.
Meet Usibelll Coal Mine vrepresentative (Mitch Usibellil)
at Stop No. 1
Stop No. 1. . . ..Golden Valley Electric Association Power
(de-bus) Plant at Healy. .. . it e e 8:30 a.m.
Roy Merritt---introductory comments
Mitch Usibelli---power  plant/intertie
Stop No. 2..... Suntrana---Healy Creek tipple; type sec-
(de-bus) tion for coal-bearing group..cesee.ss e vr+.9:00 a.m.
Roy Merritt---geology summary
Don Triplehorn---comments
Mitch Usibelli---facilities
Stop No. 3. . . ..Suntrana roadcut---Healy Creek Formation,
(de-bus) burn rock, plant-fossil collecting......vcvvers, .9:30 a.m.
Roy  Merritt---comments
Don Triplehorn---comments
Stop No. 4..... Suntrana Mine---underground entrance............ 10:00 a.m.
Mitch Usibelli---commentsg
Stop No. 5. . . ..Washplant........... ... ... i i, Co 10:10 a.m.

Mitch Usibelli---comments

*Stop No. 6. . . ..Hydraulic pit---reclamation, dall sheep
Mitch Usibelli---comments
Roy  Merritt---comments

Stop No. 7.....Gold Run Pass----ancillary pit of Usibelli

(de-bus) Coal Mine; uppexr Lignite Creek-Jumbo Dome.......10:30 a.m.
Roy Merritt---geology and resources
Don Triplehorn---geology
Mitch  Usibelli---mine

*Stop No. 8.. . ..Poker Shop
Mitch Usibelli- - -comments
Stop No. 9. . . ..Poker Flats Pit-—-dragline.........covcennenninn 11:15 a.m.
{de-bus) Roy Merritt---comments

Mitch Usibelli---mining methods

*Stop No. 10. . ..Lignite Creek road construction---Two Bull
Ridge area, site of future mining
Mitch Usibelli---comments

Stop No. 11 . ...Usibelli Coal Mine tipple andshop-warehouse-
{de-bus) office COMPleX.,eeareitarannsssastsnnsaercasesssa12:00 Noon

Mitch Usibelli---facilities
Roy Merritt---final comments

Field «trip break-up, departure for Anchorage or Fairbanks

*Optional stop depending on schedule
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INTRODUCTION

The field trip today will focus on the geology and coal resources of
the Lignite Creek and Healy Creek fields of the ©Nenana basin, interior
Alaska (Figure l). These fields contain the largest coal resources of the
region, and they will contirue to play a prominent role in Alaskan steam
coal production for both in-State wuse and export to the Pacific rim. Be-
cauge of their strategic 1location adjacent to the Alaska Railrcad and
Parks Highway corridor near che Nenana River, the wwo fields contain the

most economic coal deposits of the region.

COAL  PRODUCTION

Coal production has been relatively continuous in the Nenana basin
since about 1916 (Figure 2). TImportant events in the development of the
coal basin are 1listed in table 1. All of Alaska's post-1970 coal produc-
tion and much of the State's production prior to 1970 1is accounted for by
that of the Usibelli Coal Mine and other operations in the western Nenana
basin. BAbout one-third of the 32-million-short-ton Alaska production is
estimated to have been mined in the Healy Creek basin. BAnother third has
been produced on Lignite (Hoseanna) Creek, mainly at Poker Flats. The re-
maining third was produced in the Matanuska Valley ({(about 7.5 wmillion
ghort toms) and elsewhere in Alaska.

Early mining in the Nenana basin was mainly by underground methods.
The Suntrana Mine on Healy Creek was 1in nearly continuous production from
1922 to 1962, when serious fires forced its closure (Figure 3). The mine
has two wmain underground entrances; one adit is observable from the Healy
Creek road {(Stop No. 4). Mining in the Nenana basin in the future will
predominantly use open-pit surface methods. Most mining to date in the
Healy Creek and Lignite Creek fields has occurred in the F bed of the
Healy Creek Formation and numbers },2,3,4, and 6 beds of the Suntrana For-
mation (Conwell, 1976). Many of these beds can be seen behind the old
Healy Creek ctipple at Suntrana (Figure 4; Stop No. 2). MNumerous outcrop-
ping seams near Suntrana have aspontaneously combusted over the years form-
ing abundant red burn rock in the canyon walls. These burned seams are of-

ten promising plant-fossil collecting sites (Stop No. 3). The locations
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Table

Chronology of coal mining history for the Nenana coal basin.

1898 .
1914 |

1919 .
1920-
1922,

1922 .

1923-
1924 .
1928 .

1940 .
1940-
1954 .

1943 .

1.944 .

1955 .

1958 .

1960 .
1962 .
1969 .

1871 .

1972 .
1981 .

1983 .

1984 .

..First geologic recomnaissance of the Nenana coal €ilelds,

..Pregsident Woodrow Wilson and the U.S. Congress pass the Alaska Rail-
road Act authorizing the construction of the Alaska Railroad to pass
through the Nenana coal basin.

..The Alaska Railrocad reaches the WNenana coal fields.

..Qver 30,000 tons of coal are produced at the Peterson Mine by the
Healy River Coal Corporation on the west bank of the Nenana River
opposite the wmouth of Healy Creek.

..The Alaska Railroad is completed to Nenana after the construction
of the Riley Creek Bridge at McKinley Park. A 4.4mile xail spur
up Healy Creek is completed and the Suntrana Mine is established.

..The Mt. McKinley Bituminous Coal Company operates Cthe VYanert Mine.

..The Suntrana Mine preduces nearly half of the total coal mined in
Alaska.

..The Suntrana Mine 1is the largest coal mine in the Alaskan Territory.
..Qver 60,000 tons of coal are produced from the Dunkle Mine on Cos-
tello Creek west of Broad Pass for use by the Alaska Railroad.

..Traditional underground coal mining in Alaska gives way to surface
mining methods with the opening of two strip mines in the Nenana
coal basin.

..Emile Usibelli and T.E. Sanford open a strip mine on Healy Creek east

of the Suntrana Mine under a U.S. Avmy license. This mine was a fore-
runner of the Usibelli Coal Company of rtoday.

..The Gold Run Pass Mine on upper Lignite Creek 1is opened.

..About 900 cons of coal are produced at a smell mine in che Jarvis
Creek field.

..Emile Usibelli purchases the Suntranza Mine.
..The Suntrana Mine 1is closed because of seriocus fires.

..A mine-mouth power plant is built at Healy that supplies electricity
to the Golden Valley Electric Association of Fairbanks.

..The Usibelli Coal Mine becomes the anly significant operating coal
mine in the state of Alaska.

. .Uslbelldi Coal Company's Poker Flats Mine on Lignite Creek is opened.

+.Usibelli Coal Mine signs initial contract with a South Korean consor-
tium to provide 880,000 short tons of Alagka coal annually for export
to that Far EFast mnation.

..Delta Coal Company of Fairbanks receives a mining permit from the U.S.
Bureau of Land Management on its preference-right 1lease in the Jarvis
Creek field.

..Alaska's first deep-water coal port is developed at Seward. The first
shipment of Usibelll Coal Company's coal is made to South Korea under
Sun ERel contract.
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Figure 3. The Suntrana Mine, Healy Creek field, opened in
1922 and closed 40 vyears later.



Figure 4. 01d Usibellll Mine tipple at Suntrana with coal beds B,D,F,G
(Healy Creekx Formation) and 1 and 2 {(Suntrana Formation) in the back-
ground. Stop No. 2.



of several inactive mine sites, prospects, and facilities in the westem
Nenana coal basin are shown in figure 5. BRbandoned mine facilities on

Healy Creek include the old tipple and wash plant (Figure 6; Stop WNo. 5).

USIBELLT COAL MINE, INC.

The Usibelli Coal Mine, Inc. (UM) has been the only significant
operating coal mine in Alaska since 1971. In recent years the mine has
produced over 800,000 short tons of subbituminous c¢ocal from the Lignite
Creek field of the WNenana basin. UM's past production has mainly been
used for heating and generation of electricity for the c¢icy of Fairbanks
(including four area power plants), interior Alaska military bagses (Fc.
Wainwright Army Bage, C(lear and Rielson Air Force Bases), the Golden
Valley Electric BAssociation's (GVER) power plant at Healy (Stop No. 1),
and the University of Alaska. Of the 803,000 short tons produced in
1983, about 625,000 short tons were transported via the Alaska Railroad
to these consumption points. The 25-megawatt coal-fired plant of the
GVEA used 140,000 ctons of UCM coal to produce 200 million kwh of elec-
tricity or about 60 percent of the utilities power vrequirement in 1980
(Land, 1981). UM's 1984 production was about 850,000 short tons.

Currently at UCM's Poker Flats pit on the south side of Lignite
Creek (Figure 7; Stop No. 9), numbers 3,4, and 6 seams of the Suntrana
Formation are being mined and contain most of the reserves of the area
(Denton, 1981). The three beds total about 60 ft of coal in a 235-ft sec-
tion (Figure 8). A modified box-cut strip mining ({(open pit) method Iis
used. Figure 9 illustrates the general sequence of operation at Poker
Flats. The overburden:coal ratio is less than 5:1, and the poorly indur-
ated overlying sandstones of the coal Dbeds produce favorable stripping
conditions. In 1978, the Bucyrus Erie 'Ace-in-the-Hole' dragline was
assembled at the Poker Shop warehouse (Stop No. 8) and began overburden
stripping operations (Figures 10 and 11). The 4.3 million pound wmachine
with a 33!—yd3 bucket capacity 1s the largest single piece of equipment
in  Alaska. 1t has stripped some 400 million yd3 of overburden to uncover
the 800,000 short ctons of «coal produced in recent years. After the over-
burden is stripped, the coal 1is removed, loaded, and transported by a
loader-truck  combination.

After completing the mine cycle at Poker Flats, UM will move into
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Figure 6. 014 wash plant of Usibelli Mine on Healy Creek.
Stop No. S.
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Poker Flats. From Denton, 1981.
Stop Ne. 9
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Figure 10. ‘'Ace-in-the-Hole' dragline. Stop No. 9.

Figure 11. Poker Flats pit, Usibelli Coal Mine, Inc.
Stop Neo.9.
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the'lwoBull Ridge area (Stop No. 10), which is about 1.5 miles northeast
and has proven reserves of 38 million tons at a stripping ratio of 3,6:1
(Pigures 8 and 12; Denton, 1.981). Lower Lignite Creek holds large resources
of coal and will be an area of increasing future development. Mining will
progress up Lignite Creek to the Arctic Coal Company tract and to the Gold
Run Pass pit area of upper Lignite Creek (Stop No. 7), where mining has
taken place intermittently ipm the past (Pigures 13 and 14).

In 1984, UCM finalized and signed a 15-year contract with the Korean
Electric Power Corporation, Sun Eel Shipping Company, Ltd. and its subsi-
diary Suneel Alaska Corporation for the annual delivery of 880,000 short
tons of coal to South Korea. RAccording to the terms of the agreement,

55,000 tons were shipped in December, 1984; 770,000 tong will be shipped
in 1985, and the first full complement of 880,000 tons will be exported

in 1986. The coal is being used in KEPCO's 1000-megawatt Honam Power Plant
located on the southern tip of South Korea. UCM's 1985 production should
increase to over 1.5 million short tons (Pigure 2), essentially doubling
Alaska's recent total coal production and setting an all-time Alaska coal
production record. The coal travels from the mine via the Alaska Railroad
to Alaska's first deep-water coal port at Seward (Figure 15) where it is
onloaded to a 60,000 ton (deadweight) ship of Hyundai Merchant Marine of
Korea lor ocean transport.

UCM has invested 530 million in new equipment and mine facilities over
the past several. years. The systems were necessitated and installed as a
vesult of the Sun Eel export contract. However, due to the efficiencies
made possible by this ambitious renovation and expansion program, the cost
ol UCM coal wils projected to decrease from $30/ton to $28/ton. In 1981,

UM  constructed o new $6-million coal preparation and loading facility (or
tipple) near the current mine site at Poker Flats (Pigure 16; Stop No. 11).
Run-cf-mine coal. 1is dumped into a large hopper (Pigure 17; Stop No, 11}

with a Stumler feeder-breaker at its base that crushes the coal to less

than eight-inch size. This primary crusher then feeds the coal into a two-
roll secondary crusber that reduces it to 4 two-inch top size. The coal is
then transported across the Nenuana River on it conveyor belt where it is
stored in an A-frame silo awaiting subsequent loading on railcars (Usibelldi
Cual Mine, 1984). In 1.983, the company completed a new 46,000 I'l;3 headquar~
tery complex including ott ices, shop, and warehouse facilities (Stop No. 11),

14
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Figure l2. State of Aluska coil-lease areas in the Nenana coal basin. The locations
of Poker VFlats, l'wo Bull Ridge, Arctic (pal Company —and Gold Run Pass are also shown.



Figure 13. Gold Run Pass mine pit, wupper Lignite Creek

field. Stop No. 7.



Age Group |Formation| Bed Section Thickness

Sandstone

Caribou

=| Light gray shale 8"

Tertiary Coal-

Miocene | bearing [Hesly Creek) Pexting Coal 4’
Light clay, o
some k ghele; 7
Moose Cosl 20’
Clay

Figure 14. Cross and stracigraphic scctions tor the Gold Run Pass
Mine arca, upper lLignite Creek [ield (llealy D=4 quadrangle, NEY
of SEL of section 34, T. 11 §., R. 6 W., latitude 63.9158° N.,
longitude 148.6878" W.: alter Conwell, 1976, 1976b). Stop No. 7.
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Figure 16. Usibelli Coal Mine shop-office-warehouse complex
(bottom left) and tipple (center foreground) adjacent to
Nenana River. Stop No. 11.

T " -ﬂ—t: -~
) NN

Figure 17. Large coal hopper at Usibelli Coal Mine tipple
east with primary crusher at its base. Stap Na 11
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and purchased o fleet of 75-ton WABCO haul trucks and a new D-10 caterpil-
lar tractor. The unit train loading facility (tipple west) at the mine can
fill 45 75-ton hopper cars per hour.

In 1983, UCM submitted two new surface mining permit applications to
the State Division of Mining under requirements of the Alaska Surface Coal
Mining program. One application covered current operations at Poker Flats
«nd the second was for the Gold Run Pass Mine. UCM has practiced a success-—

ful program 0 I coa | mine land reclamation since about 1970.

SYNGPSTS OF NLENANA COAl, BASIN CLEOLOGY
LOCATION AND ACCESS

The Healy Creek and Lignite Creek ccal fields of the Nenana basin fall
mainly in the Healy D-4  (1363,360 scale) quadrangle (Figure 1.8). The Nenana
basin encompasses over 2500 miZ with outcrops of the coal-bearing group re-
stricted to an are:t less than 1000 mi2. The Nenana trend continues 150 to
200 miles southwest of the Nenann basin proper and includes coal-bearing
rocks of the Farewell (l.ittle Tonzona) field (Figure 1).

The Alaski Railroad crosses the Nenana coal basin and generally paral-
lels the Nenana River. Both Anchorage-to-Fairbanks highways (the Parks on
the west and the Richardson on the east) transect the region. Numerous haul
roads and trails cxtend from Healy northeastward to Jumbo Dome (Stop No. 7).
However, most of (he Nenana basin is unpopulated, undeveloped, and relative-
ly 1isolated from existing transportation routes. Several private landing
strips are located at Healy, Suntrana, and other sites in the Nenana region.
Scheduled commercial flights operate between Anchorage and Fairbanks and
McKinley Park.

The historic mining and railroad town at Healy is connected to the
Parks Highway by a 2.5-mile side road. Healy is 112 miles from Fairbanks,
244 miles from Anchorage, 100 miles west of Delta, and 370 miles to coastal
access at  Seward's coal port. Delta Junction, which has a population of
about 4000, is located at the intersection of the Alaska and Richardson
Highways.

Some of the workers at the Usibelli Coal Mine live in the coal-mining
town of Usibelli on Healy Creek. Coal mining and railroad communities of
the past include Suntrana, Lignite, and Ferry. Fort Greely, an army arctic

training center, Ine ludes portions of Lhe eastern Nenana coal basin.
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GENBRAL GEOLOGIC SETTING

The Location and configquration of the structurally similar series of
disconnected coal fields forming the Nepana basin are shown in figure 19.
The Lignite Creek and Healy Creek fields are the most important. The wes-
tern Nenana (‘i'eklanika) field, located along the northern boundary of Mt.
McKinley National ©Park, is the third Largest field of the bpasin; it con-
tains an estimited 250 million tons of coal that mostly fall within the
confines of the park (Wahrhaftig and others, 1951). Poker Flats {(Stop No.9)
and Gold Run Pass (Stop No. 7) pits of the Usibelli Ccal Mine are located
in the Lignite Creek field. The Healy Creek field has historically been one
of the most important coal-mining areas in Alaska.

Other coal TFields of the WNenana basin include Kex Creek, Tatlanika
Creek, Mystic Creek, Wood River, West Delta, Bast Delta, and Jarvis Creek.
The Jarvis Creek field, which is situated at the east end of the basin, is

favorably located near the community of Big Delta on the Richardson Highway.

CLIMAYE

The climate of the Nenana coal basin region 1is continental with the
average annual precipitation varying locally from 12 to 20 inches. Precipi-
tation 1is generally greater than at Fairbanks with moderate to heavy snow-
falls occurring from WNovember to March. Light snows may come as early as
September 1. Over half of the annual precipitation falls from June through
September with July and August typically the wettest months. Cloudbursts
are common on lat¢ afternoons during summer and these cause rapid erosion
and  dissection of gullies within cthe relatively soft coal-bearing rocks.
Summers are usuvally cool in the region with a mean temperature of 55°F; the
mean July temperature is over 60CF. The mean temperature during the coldest
winter months is between Oo to 5° F. The short-term winter temperature may
dip to -60°F (U.S. Department of Commerce, 1968).

'he Nenana bisin is underlain by discontinuous permafrost (Ferrians,
1965) . Only minor permafrost problems have been encountered by Usibelli
Coal Mine. Melting of ice pockets 1in spoil during the relatively warm sum-

mer months hive resulted in localized slumps.
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PHYSIOGRAPHY

The Healy Creek and Lignite Creek fields of the Nenana coal basin are
located in the Alaska Range physiographic province (Wahrhaftig, 1965). More
gpecifically, they lie in the foothills belt of the north-central Alagha
Range south of the Tanana Flats. It is a region of diverse physiographic
features. The rugged, generally parallel, alpine ridges of the Alaska Range
trend east-west. Numerous peaks within the vrange attain altitudes over
10,000 ft. Mt. Hayes has an altitude of 13,800 ft, and Mt. McKinley, the
highest mountain peak in North America, has an altitude of 20,300 fr and
Lies southwest of the main coal fields.

Several other isolated prominences form important landmarks in the
western Nenana basin region. Jumbo Dome (Stop No. 7), a hornblende dacite
intrusion, has an altitude of 4505 ft. Walker Dome, which 1lies about five
miles west of Jumbo Dome, has an alltitude of 3900 ft; it is an isolated
mound within a rather extensive northward-sloping erosion surface overlain
by the Nenana Gravel. Rex Dome, approximately 12 miles northwest of Jumbo
Dome, has an altitude of 4155 ft and consists of Paleozoic schist.

The main drainage lines of the Nenana basin run northward Ctransverse
to the ridges. The most important drainages from west to east are the Nena-
na and lotatlJanika Rivers, Tatlanika Creek, and the Wood, Little Delta, and
Delta Rivers, all tributaries of the Tanana River. Healy and Lignite Creeks
drain westward into the WNenana River. Sanderson Creek (Stop WNo. 7) enters
Lignite Creek from the southwest about 11 miles above its wouth.

Most cocal deposits of the vregion are found at elevations less than
3,000 ft 1lying between rather dissected valleys. The foothills belt gra-
dually descends down to the broad Tanana Flats, a lowland of slight relief
about 30 miles wide. The northward extent of the belt of coal-bearing rocks

beneath the Tanana Flats is unknown.

DISTRIBUTION OF COAL-BEARING ROCKS

The Tertiary coal-bearing vrocks of the Nenana basin occupy a discon-
tinuous belt extending about 130 miles along the north-central flank of
the Alaska Ringe and up to 15 miles wide. The deposits are centered in an
area about 60 miles southwest of fairbanks and 200 miles north of Anchor-

age.,
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Although the coal-bearing rocks are widely distributed along the
northern foothills, rthey are discontinuous, having been removed by ero-
sion in the intermediate areas, Isolated patches of these vocks near
the tops of «certain ridges are indicative of their once wmore extensive
distribution. In addition, their areal distribution is undoubtedly
greater than their surface exposure over the region, with large areas
covered by Nenana Gravel or unconsolidated outwash gravel (sandur plains)
and morainal material. The belt of coal-bearing rocks probably continues
into the subsurface beneath the southern Tanana Flats.

Thin lignitic and subbituminous coals occur in the Kantishna Hills
(T.K. Bundtzen, personal communication, 1983). The Farewell-Little Ton-
zona f ield , contains one subbituminous coal seam over 100-ft thick (Play-
er, 1.976). Coals of the Western WNenana field are scattered along the
northeast boundary of Mt. McKinley WNational Park. Coal outcrops are also
found at several locations within the park itself, and at VYanert near itg

eastern margin about 130 miles gouth of Fairbanks.

STRUCTURAL  GEOLOGY

The fold axes of the relatively shallow warped basins of the Nenana
reqion are generally aligned east-west parallel to the structural trend
of the foothills belt and of the Alaska Range. 5.W. Hackett and W.G. Gil-
bert (personal communication, 1983) have outlined the existence of several
major tectonic blocks across the north-central portion of the Alaska Range
by gravity and wmagnetic surveys and structural evidence. These blocks are
bounded on the north by the southern cdge of the Tanana basin, on the
south by the McKinley strand of the Denall fault system, on the west by
the Tcklanika River, and on the east by the West Fork of the Little Delta
River and Yanert Glacier. They have evidence for a broad Bouguer gravity
low greater than 12 milligals near Healy and for large density contrasts
between the Tertiary coal.-bearing sediments of the Healy Creek and Lig-
nite Creek fields and the denser underlying Precambrian-Paleozoic rocks.
The down-dropped tectonic blocks of Tertiary sedimentary rocks resting
on the underlying heavier Paleozoic or older basement result in a low
pravity anomaly along the trend of the sypclinal axes of the Nenana coal

basin ee Lhe cast .
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Both the Healy Creek and Lignite Creek coal fields occuwr in major
synclinal structures (Figqure 20). The ©Poker FRlats mine site 1s located
on a smaller-scale anticlinal structure south of Lignite Creek and north
of the major fault separating the two fields. This near-vertical fault
displaces the coal-bearing strata on the north upward about 3,000 to
4,000 ft, bringing the coal beds close enough to the surface to create
favorable surface-mining situations.

The Healy Creek section occurs in a westward-plunging syncline with
dips off the limbs ranging from 30° to 90°. Mining on Healy Creek in the
past weslimited to the south limb which dips on the average at 459,

Near the east end of the Healy Creek field and the axis of the faulted
syncline, beds are near-vertical to slightly overturned, and drag folds
and rolls are present locally (Wahrhaftig and Freedman, 1945; Conwell,
1372) .

The geologic structure of the Lignite Creek deposits is dominated
by several synclines and anticlines with Wpledly gentler dips around

200, but in places with dips 30° to 35° (Wahrhaftig and Birman, 1954).

REGIONATL, TECTONISM

The cozl-bearing rocks of the Nenana basin lie on Precambrian to
Paleozoic metamorphic rocks. Erosion of the basement surface continued
into the middle Tertiary {late Oligocene) when deposition of the coal-
bearing group began. Clastlcs shed from low to moderate highlands in
the general vicinity of the western Yukon-Tanana upland served as a
sediment source for most of the coal-bearing group (Wahrhaftig, 1958},
By Pliocene time when the Nenana Gravel was deposited, the source of
the clastics had shifted from the north to the south following rejuve-
nation in the Alaska Range. These uplifts resulted in the elevation and
tilting of certain structural blocks, and caused faulting and folding
in the codbeds. The late Pliocene-Pleistocene upheaval of Jumbo Dome
(Stop  No. 7) greatly affected the section adjacent rto its flanks and
caused significant structural adjustments and attitude changes in the

Tertinry rocks of the region.

GENERAL STRATIGRAPHY AND LITHOLOGY OF THE COAL-BEARING GROUP

The Tertiary coal-bear Lng group (an informal geo Logic unit name) of
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the Nennna coal basin was subdivided by Wahrhaftig and others (1969) based
on bjo- and litho-stratigruphy and age dating into five new formations (in
ascending order) : the Healy Creek Pormation, Sanctuary Formation, Suntrana
Formation, Lignite Creek Formation, and Grubstake Formation (Figure 21).
The series may be as much as 3,000-ft thick locally. The coal-bearing group
includes strata characteristic of the Angoonian, Seldovian, and Homerian

stages of Wolfe and others (1980; Figure 22).

Healy Creelk Formation

The basal wunit of the coal-bearing group is the Healy <Creek Formation
(Figure 21). Tts type section 1is on the northeast canyon well of Healy
Creek at Suntrana from the top of the Birch Creek Schist to the top of the
I coal bed (Wohrliaftig and others, 1969; Stop No. 2). It is of late Oligo-
cene and early Miocene age, and the thickness of the formation varies great-
ly within short distances. One geologic section in the Lignite Creek coal
field reveals 1150 {t of Healy Creek strata (Wahrhaftig, 1958).

The Healy Creek Formation 1is the wmost widely distributed wunit of the
coal-bearing group and has been wmapped from the Sushana River of the West-
ern Nenana coal field to the Jarvis Creek field east of the Delta River.
Most of the scattered patches of coal-bearing rocks of undecided affinity
nurth ol the Alaska Range are probably correlatable with the Healy Creek
Formation (Wahrhaftig and others, 1963, p. D8).

The Healy Creek Formation contains interbedded sandstones, conglome-
rates, claystones, and subbituminous coals. The conglomerntic sandstones
have a clayey mnatrix, are commonly gray to light reddish brown, and poorly
1ithified. The continuity of individual beds vary greatly within a short
distance. Lenticular beds and mixed litholegic components in  the same bed
are diagnostic features. Coalifled leaves and carbonized plant detritus
are abundant throughout the unit. Considered in its entirety, the Healy
Creek Formation possesses characteristics of & high-energy fluvial environ-
ment .

Wahrhaftig (1958) found that paleocurrent indicators ©pointed to a mul-
ti-source provenance of sediments. Dickson (1981) has a northerly prove-
nance {or the formation (most likely the Yukon~Tanana upland) based on the
presence of abundant black chert in the unit.

The Healy Creek Formation contains the second largest resource of coal

v 1 thin the coal-bemring group.
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Suanctudry Formation

The Sanctuary Formation type section lies between the top of the F
coal bed and the base of the coarse conglomerate below the No. 1 and G
coal Dbeds near Suntrana on Healy Creek (Pigure 21; Stop No. 2). The for-
mation was named for exposures on the Sanctuary River near the northern
boundary of Mt. McKinley National Park in the Western Nenana coal field.
The unit 1is early to middle Miocene in age, and varies from a few feet
to 350 feet in thickness. It is found in most fields of the Nemana coal
basin, and generally conformably overlies the Healy Creek Formation. The
unit forms a useful marker ‘'bed’ in the coal-bearing group.

The Sanctuary Formation is a chocolate-brown to yellowish-brown wea-
thering shale ({(gray on fresh exposure). Varve-like or lenticular-banded
silts and clays are present. It breaks down rapidly on exposure and forms
brown to gray agleys when saturated. Rounded landforms, landslides, and
slumps are common and particularly characteristic of the Sanctuary Forma-
tion. The fine gilts and clays most likely accumlated in a large shallow
lake. The wunit also contains coalified wood fragments, and its clay min-
eralogy (high silica, c¢hlorite, and illite and low kaolinite) possibly
suggests a basic igneous rock source, different from clays in the Healy
Creek Pormation. Thin ccal and bone layers are found in some sections of
the Sanctuary Formation but they are vunminable and the wunit holds no eco-

nomic coal deposits (Wahrhaftig, 1958).

Suntrana Formation

The Suntrana Formation type section includes strata in the walls of
Suntrana Creek, tributary to Healy Creek between the top of the Sanctuary
Pormation and the top of the No. 6 coal bed (Figure 21; Stop No. 2). The
unit is of middle Miocene age. The maximum thickness of the forwation 1is
1290 ft on the Coal Creek tributary of Healy Creek. The unit 1is widely ex-
posed in the Healy Creek and Lignite Creek fields. It is conformable with
the overlying Lignite Creek Formation, but locally unconformably overlies
the Sanctuary Formation (Wahrhaftig, 1958).

The composition of the Suntrana Pormation averages 70 percent sand-
stone and 15 percent each of «c¢coal and c¢laystone. It is lithologically
similar to the Healy C(reek FPormation, but its sands are cleaner overall.

The sandstones of the Suntrana Formation are whitish to light-buff color-
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ed, weakly consolidated, typically well-gorted, and crossbedded. A petro-
logic analysis shows the following average composition: quartz 70-75 per-
cent, orthoclase 5-10 percent, plagioclase 1-5 percent, chert and rock
fragments 5-10 percent, and heavy wminerals (predominantly a low-grade
metamorphic suite) 6.5 percent. Pebbles of conglomerates are typically
less than one inch in diameter and consist predominantly of the following
rock types: 1) resistant rock types, 65 percent---gquartz, quartzite, chert,
argillite, and Jjasper; and 2) nonresistant rock types, 35 percent-~~grani-
tic rocks, gabbro, greenstone, graywacke, and volcanic rocks (Wahrhaftig,
1958).

The Suntrana Formation exhibits cyclic sedimentation. The maximum num-
per of repetitive cycles described by Wahrhaftig (1958) was 10 to 12 in the
Suntrana Formation alome. Buffler and Triplehorn (1976) recognized 23 cy-
cles in the entire coal-bearing group section on Healy Creek (Figure 23).
The typical fining-upward cycle includes & lower coarse-grained wunit, a
middle fine-grnined wunit, and an upper coal unit (Pigure 24).

Coalified stumps, roots, leaves, and twigs are found throughout the
Suntrana Formation. Schlaikjer (1937) found fossil fish of Miocene age in
coal-bearing rocks of the wunit near the Suntrana coal mine on Healy Creek.

The Suntrana PRormation accumulated in a subsiding Dbasin, but condi-
tions were apparently more uniform in this depositional basin at this tiwe
than during the deposition of the Healy Creek Formation earlier. Paleocur-
rent measurements from crossbeds show predominantly southward directions
in the Healy Creek and Lignite Creek fields. Clagtic components (particu-
larly black chert and garnet) are thought to have been derived from the
southern Yukon-Tanana upland (Wahrhaftig, 1958).

The Suntrana Formetion contains the bulk of the <coal resources and
reserves of the Nenana coal basin, including most of the thicker {common-
ly 10 to 60 ft) and laterally more continuous coal beds. These beds can
be correlated better than those in other parts of the coal-bearing group,
and can be traced up to eight miles in some cases, The numbered coal beds
(3,4, and 6 seams) presently being mined at Poker Flats (Stop No. 9) occur

in the Suntrana PRormation.

Lignite Creek Formation

The Lignite Creek Pormation type section 1s found at Suntrnna Creek,
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TYPICAL FINING-UPWARD CYCLE

BASIC LITHOLOGIC COMPONENT (FACIES) DEPOSITIONAL TYPE(S)

UPPER COAL UNIT SWAMP, FORESTY, 80G. ETC., DEPOSITS

MIDDLE FINE-GRAINED UNIY OVERBANK OR FLOOOPLAIN DEPOSITS
Fine grained sangdstone, siltstone, mudstone,
and claystone

LOWER COARSE-GRAINED UNIT DIFFERENT TYYPES OF FLUVIAL CHANNEL
Sandstone and/or Conglomerate DEPOS!TS

1. Gravelly bralded streams

2. Sandy bralded streams

3. Point dars

AAAAAAAAAAAAAAAANAAANAPAA SHARP EROSIONAL BASE VAAAAAAAAAAAAAAAAAAAAAAAAA

Figure 24. Basic lithologic components and depositional types for the com-
mon fining-upward cycles in the coal-bearing group {adapted from Buffler
and Triplehorn, 1976).
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Healy Creek field from the top of the No. 6 coal bed to the base of the
distinctive greenigh-gray shale near the top of the coal-bearing group
(Figure 21; Stop No. 2). The unit is named for the extensive badland ex-
posures in the hills on the north gide of Lignite Creek (Wahrhaftig, 1958)
The formation is of middle Miocene age, and is 630 ft thick at its type
section. It congists of a coal-bearing facies and a noncoal-bearing facies.
The coal-bearing facies varies in cthickness from 500 ft in the northwest
part of the Lignite Creek field to 1000 ft at its east end. The noncoal-
bearing facies averages about 250 ft thick. The TLignite Creek Formation is
typically conformable with che wunderlying Suntrana Formation (Wahrhafcig,
1958; Wahrhaftig and others, 1969).

The unit consists of interbedded, buff-colored sandstones, greenish-
gray claystones, nrkosic conglomerates, and relatively thinner and more
digcontinuous coal beds than in the Suntrana Formation. Repetitive sequen-
ces are also present as in the Suntrnna Formation. In contrast to the
blocky Eracturing coals of the Suntrana Formation upon weathering, the coals
of the Lignite Creek Formation break into long, narrow chips and flakes.
Woody materials from the original coal-forming forest are preserved through-
out the formation (Wahrhaftig, 1958).

'The Lignite Creek Formation was deposited in the same basin{s) in
which the Suntrana Formation accumulated, but the basin continued to
subside at a faster rate. Most paleocurrent features in cross-bedded
sandsteones are for a southern source with a  secondary northern source for
the larger clastlc components (Wahrhaftig, 1958).

The Lignite Creek Formation contains the smallest coal resource of
the three significant coal-bearing units of the coal-bearing group in

the Nenana basin.

Grubstake Formation

The Grubstake Formation ctype section 1s on Grubstake Creek of the
Lignite Creek field. The wunit 1is of late Miocene to early Pliocene age
and is the youngest formation of the coal-bearing group. It is nearly
1000-ft thick at its type locality, but is of local extent. Exposures
ire found in the llealy Creek and Lignite Creek fields. The formation

conformably overlies the lighter (buff) sandstone beds of the Lignite
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Creek FPFormation, uandunderlies the Nenana Gravel (Wahrhaftig, 1958).

The Grubstake lormation consists of greenish-gray, thin-bedded shale
and claystone in the lealy Creek and Lignite Creek fields. Elsevhere,
interbedded dark claystones and sandstones, grus (fine conglomerate), and
local reworked ash beds are present. Lithologically, the unit is more
gimilar to the Nenana Gravel than to the coal.--bearing group (Wahrhaftig,
1.958; Wahrhaftig and others, 1969).

The Grubstake Formation probably accumulated in a lacustrine environ-
ment. Certain clastlc components as well as crosscurrent directions indicate
i southerly provenance. Only thin heds of insignificant bone coal are found

in the Grubsctake Formation.

Nenana Gravel

The name 'Nenana Gravel ' was flrst used by Capps (1912) to refer to
gravel overlying the ‘coal-bearing formation.‘ This Pliocene-aged unit
is the youngest of the Tertiary deposits of the Nennna coal basin. Thick
exposures of Nenana Gravel as much as 4,000-Et thick occur between Healy
and Lignite Crecks (Wahrhaftig and Freeman, 1945). They are extensively
exposed along the lower glopes of the mountains on the north side of the
Alaskn Range and west of the Delta River in the Nenana basin. In most
areas, the Nenana Gravel unconformably overlies the coal-bearing group.

'The unit contains 1loose to poorly consolidated, well-rounded and
relative ly uniform, medjum to coarse gravel with some large cobbles and
boulders of nonglacinl origin included locally. Pebb Les in the gravel. are
predominantly griywacke:and conglomerate, but also include schist, quart-
zite, granite, dacite, and green ophitic diorite. A few interstratified
lenses of cross-bedded sandstone and thin beds of purplish c¢lay and silt
are also locally present. The deposits are generally oxidized to yellow or
brownish colors. 'The (ormation was originally deposited as a continuous
sheet that was later subjected to erosion.

Wnhrhaftig and others (1951) state that the pebbles of the formation
were derived from i rejuvenated orogeny in the Alaska Kange and deposited

by north-flowing streams rhalt formed coalescing gravel deposits.

DEPOS LT LONAT, ENVIRONMENTS
The Tertiary coal g of the Nenana basin formed in late Oligocene and

Miocene Ipochs [rom aboot 10 to 30 million years ago. These coal-bearing
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rocks are a1l similar in age, structure, and sedimentologic character.
They are products of terrestrial (continental) sedimentation, including
fresh-water stream-laid, lacustrine, and poorly-drained swamp deposits.
They accumulated on an irregular, deeply weathered and eroded basement
surface which had been raised above the sea in Cretaceous time (Wahr-

haftig, 1958; Wahrhaftig and others, 1969).

Healy Creek Formation

The Healy Creek Formation is a fluvial sequence of conglomeratic
sandstones interbedded with c¢laystones and subbituminous coal. It was
deposited in late Oligocene and early Miocene Epochs (Figure 25A). The
weathered schist basement on which it was deposited was a very irregu-
lar surface with several hundred feet of vrelief, resulting in a major
unconformity. Densely vegetated coal swamps developed in nearly iso-
topographic  lows on this irreqular surface. Poorly drained swamps,
ponds, sandy stream channels, Levees, and crevasse splays (overwash
flood deposits) occurred over this forested plain surrounded by forest-
ed uplands of moderate relief. Sediments carried by meandering streams
across the swampy plains were derived mainly from the basement rock of
these nearby hills, particularly from quartz veins in the weathered
schist. They are characterized by a diversity of source rocks. AL cer-
tain intervals, the forests were either destroyed by fires or the hills
laid barren and made susceptible to erosion and large landslides. Clas-
tics washing into the coal swamps eventually closed off each coal-form-
ing episode. Several localized basins of deposition (depocenters}) form-
ed across the region.

Conditions in the depositional system have determined the sedimen-
tologic character of the preserved rocks of the Healy Creek Formation.
Variations in these local. conditions of deposition have resulted in
lenticular and intertonguing beds exhibiting rapid facles changes. Dis-
continuous sand sheets or mudflows often occur as splits in  coal seams.
Although coal beds of the Healy Creek Formation are locally thick, they
maint3-1.n l1ittle lateral continuity. Wahrhaftig (1.958) Dbelieved that fimm
reserve figqures could not be calculated due to the thin coal beds and

their marked lenticularity.
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A Healy Creek Formatioan (late Oligocene —
early Miocene).
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F. Lignite Creek Formation, alternating with [,
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Figurce 2 5. Ceuerali zed and si mplist ic deposltiona I models representing paleoenviron-
mentia 1 condd tions during the fo rmation of the Tertiary ¢oa J-bearing rocks of the Ne-
nana basin. Refer to text for discussion. No particular scale or specific area is
implied. ‘The ancestrn ] mount adnsof C uml R represent potentiad gource areas of clas-
tics near the western end of | he Yakon=Tanana up land. The ancestral mountains to the
south onllrepresent uplifis in the Alaska Range.
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Sanctuary Formation

The Sanctuary Formation B a loecaly thick claystone of probable
lacustrine origin. It was deposited in early to middle Miocene time
(Figure 25B). The silt and clay that washed into this large shallow
lake were derived apparently from sources different than the Healy
Creek, possibly from basic igneous rocks in a fairly distant region.
Prominent lacustrine deltas formed locally. The formation cthickens
somewhat to the south and southeast. During most of the period, the
lake was sufficiently deep to prevent the rooting of aquatic vegeta-
tion, but parts of the lake Dbecame restricted late 1in the depositional
cycle and coal swamps began to form. However, very little coaly mater-

ial has been preserved, and it is near the top of the formation.

Suntrana Formation

The Suntrana Formation formed on & subsiding plain with scatter-
ed, fairly extensive c¢oal-swamp development during the middle Miocene
(Figure 25C and 25D). Periods in which streams carried sheets of sand
and gravel from northern source areas, that 1is, uplift and subsidence
(Pigure 25C) alternated with periods in which most of the plain was a
coal-forming swamp (PFigure 2SD). Important subenvironments include
channels, levees, crevasse splays, forested plains, and alluvial faps.
Subsidence was greatest to the south, and the formation gradually
thickens in this direction. Chert pebbles indicate a source near the
western margin of the Yukon-Tanana wupland, ©perhaps from the Livengood
Chert (Wahrhaftig, 1958).

Crosscurrent directions preserved in sandstones show a northerly
provenance for the clastics. Depositional conditions were much more
uniform 1in the coal-forming periods than during the deposition of the
Healy Creek Formation earlier and resulted in more laterally contin-
uous coal beds in the Suntrana Formation. Several depocenters with
substantial thicknesses of c¢oal developed toward the southern margin
of the basin where subsidence was greatest. As the hills to the north
were gradually lowered, and the sediment supply became wmore restricted,
silts and clays were deposited. A period of renewed uplift would ini-

tiate another cycle of sedimentation.
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Lignite Creek Formation

Sediments of the Lignite Creek Formation were deposited in the same
basin{(s) as the Suntrana Formation in middle Miocene time (Figure 25F and
25F) . The pattern of deposition was similar to that of the Suntrann, and
was Lo some degree also cyclic. Little or no significant break in deposi-
tion occurred, and sediments derived from the north poured into the sub-
siding basin at an increased rate (Figure 25E). Since the pebble litholo-
gles are less resistant than those of the Suntrana, they may have been
derived from a less distant source area or different source unit, and/or
after considerable rejuvenation of the source area (Wahrhaftig, 1958).
LLarge alluvial fans develcoped on the sloping terrain between the subsiding
bagin and the highland source areas. The coal swamps that Qeveloped during
this time were often inundated by flood waters depositing silts, sands,
and gravel (Figure 25F). Hence, coal seams of the Lignite Creek Formation
are very lenticular and laterally discontinuous. The former highlands to
the north were lowered depleting the supply of clastic materials. Shallow

Lakes formed locally and silts and clay were deposited.

Grubstake Formation

The Grubstake Formation consists mainly of claystone and was deposi-
ted during the transition period in late Miocene to early Pliocene that
gseparates the derivation of clastic materials from northerly source areas
and Later on from southerly source areas (Figure 25G). An unconformity
separates the Lignite Creek and Grubstake Formations. This ©period was re-
latively unstable and depositional conditions shifted between large shal-
low lakes and broad alluvial plains. Local vuplifts closed off rivers and
the drainage was 'ponded' in the lowland. Lacustrine deltas locally splayed
into the lakes. The unstable depositional conditions are vreflected in the
absence of coal and in the interbedded finer-grained sediments with rela-

tively dark-colored sandstones and conglomerates (Wahrhaftig, 1958).

Nenana Gravel

The Nenana Gravel was derived from southerly source areas in the
Pliocenc and covers the coal-bearing sediments in a thick Layer of

coiarse gravel with some inc luded cobbles and hou lders (Figure 25H)
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COAL PETROLOGY

The petrology of Nenana basin c¢oals 1s consistent with their inter-
preted origin in continental-fluvial systems and associated subenviron-
ments. It suggests that most of the coal seams formed from tree-vegeta-
tion peats with abundant preservation of woody materials as huminites.
The woody peats accumulated 1in poorly drained forest-moor swamps filling
nearly 1sotopographic lows. The thicker and more continuous peats origi-
nated during relatively quiescent periods that alternated with periods
of uplift and the influx of clastics that ended each peat-forming cycle.
A forest-terrestrial moor environment is envisloned for certain coals
in the Lignite Creek Pormation as indicated by their higher content of
inertinite. They would have formed wunder drier conditions than the coals
of the forest-moor in the telmatic (or groundwater level) =zone, as did
most coals of the Suntrana and Healy Creek Pormations.

The coals of the Nemana Dbasin are predominantly huminitic with minor
inertinite and variable liptinite contents. Table 2 summarizes the maceral
compositions for Nenana basin coal samples. The huminite group of macerals
1s the most abundant in the coals of the region; the huminite group content
ranges from over 68 perceént to about 91 percent (volume, mineral-matter-
free basis), and the mean content is about 83 percent in the 70 samples
analyzed. The mean inertinite content is 2.7 percent, but the samples
exhibit a range to over 20 percent. The mean liptinite content is about
14 percent.

Table 3 shows that «certain general trends can be expected in the
maceral compositions of coals sampled from the different coal-bearing
formations in the WNenana basin, Huminite contents are high in coals from
all formations. Liptinite contents tend to be somewhat more abundant in
the older formation (Healy Creek Formation and probable equivalent un-
differentiated Tertiary coal-bearing unit) and 1is typically less abun-
dant in the Lignite Creek Formation and more veriable in the Suntrana
Formation. lnertinite shows a trend toward increasing abundance upward
in the coal-bearing formations.

Mean-maximum reflectance values (iom) for analyzed coal samples of
the WNenana basin are summarized in figure 26. They exhibit a range from
0.21 to 0.53 percent, and generally support the rank c¢lassifications

assigned by proximate andutlimice :malyses.
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Table 2 . Summary of coal petrologic data for coal samples from the
Nenana basin.

Maceral/maceral type Range Mean
Ulminite*/vitrinice 35.8 = 50.9 74.3
Pseudovitrinite 0.0 = 1.1 0.0
Porigelinite 0.0 -~ 1.9 0.4
Phlobaphinite 0.0 - 2.3 0.5
Pseudophlobaphinite 0.0 - 2.5 0.5
Humodetrinite 0.6 = 34.3 7.1
Total huminite 68.5 = 93 82.9
Fusinite 0.0 - 1.8 0.2
Semifusinite 0.0 - 4.7 0.4
Sclerotinite 0.0 = 1.4 ' 0.3
Macrinite 0.0 - 7.9 0.6
Inertodetrinite 0.0 - 6.4 1.2
Total inertinite 0.2 - 20.1 2.7
Cutinite 0.0 - 0.7 0.0
Sporinite 0.0 = 1.1 0.2
Resinite**/suberinite/ 2.5 = 27, 14.1
exsudatinite

Alginite 0.0 ~ 0.1 0.0
Liptodetrinite 0.0 - 0.4 0

Total liptinite 2.6 ~27.6 14.4

*Almost exclusively ulminite.
**Predominantly resinite.

Table 3. Proportions of the three maceral groups in coal samples of the
coal.-bearing formations of the Nenana coal basin.

Maceral group

Formation Huminite Liptinite Inertinite

Lignite Creek H L-M M-H

Suntrana H L-H L-M

Healy Creek H M-H L

Undifferentiated Tertiary H M-H L

coal-bearing unit*

Criteria as wused here: Low (L) Moderate (M) High (R)
Huminite <50% 50-75% >757
Liptinite <57 5-15% >15%
Tnertinite <5% 5-15% >157%

*Most of these samples were taken from stratigraphic sections that probably
correlate with the Healy Creek Formation.
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COAL QUALTTY

Coals of the Healy Creek Formation and lower Suntrana Formation are
typically of better quality than coals higher in the coal-bearing group.
This is reflected in measured values for most rank parameters---particu-
larly calorific value, vitrinite vreflectance, fixed carbon and carbon
content. Coals of the Lignite Creek Formation tend generally to have
higher ash and moisture contents, sometimes higher sulfur, and to be
thinner and more discontinuous laterally.

Figure 27 shows the classification for the lower stages of coalifi-
cation, 8haded areas represent the general range of values for different
rank parameters us measured in Nenana basin coal samples. These include
mean-maximum reflectance values from 0.21 to 0.53 percent, volatile matter
contents from abont 8 to 30 percent, and calorific values from 6650 to
11650 British thermal units per pound (moist, ash-free basis). Table 4
gives a brief summary of proximate and ultimate analysis data for Nenana
basin coul samples.

Total sulfur wvalues for WNenana basin coal samples are shown in figure
28. The mean pyritic sulfur content 1is less than 0.02 percent and the mean
total sulfur content is about 0.30 percent. Typically in most Alaskan coals,
the organic sulfur content occurs in the highest proportion.

Figure 29 summarizes the range of trace element contents commonly Found
in all. «coals with the vrange in WNenana basin c¢oal samples. The latter values
were averaged from the results of Rao and Wolff (1981), Conwell (1976a), and
Affolter, Simon, and Stricker (1981). For most elements, Nenana basin sam-

ples fall toward the Lower end of the range observed in other coals.

COAL RESOURCES AND RESERVES

The formations of the coal-bearing group that contain the greatest re~
sources of minable coal (in decreasing order) are the Suntrana, Healy Creek,
and Lignite Creek Formations. Thus, significant c¢oal deposits occur in  three
of the five formations composing the Tertiary sequence. The Suntrana and
Healy C(reek Formations, making up the lower half of the «coal-bearing group,
contain the majority of the economic deposits with the most numerous and
thickest. beds. ‘Thiuner and more discontinuous seams characterize the Lignite
Creek Formation. The subbii uminous coal beds of the Nenana basin range from
0= to 60-{ U chick.
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Figure 27. General range of values Vor different rank parameters in
Nenana basin coal samples. Classitication of coalification stages
from Stach and others, 1982, vable 4, p. 45,
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Ll BRANGE COMMONLY FOUND (LITERATURE VALUES, OTHER COALS)

B RANGE POUND IN NENANA FEELD COALS

Figure 29. Range of ctrace element contents commonly found in coal ash compared with the range found

in Nenana basin coals (range reported in literature from Mason, 1966, fig. 9.5, p. 242).



The Nenana basin contains the third largest coal-resource Dbase in
Rlaska and 1s surpassed only by the deposits of northwest Alaska and
Cook Inlet-Susitna lowland provinces (Table 5). Measured resources are
about 3.5 billion short tons, identified resources are 7 billion short
tons, and hypothetical resources are estimated at 17 billion short tons
(Schaff and Merritt, 1984). Estimates of potentially minable coal re-
sources of the ten fields of the Nenana basin are listed in table 6.
Three different scenarios are shown based on different levels of assur-
ance---high, moderate, and low. Considering the Nenana basin proper,
there 1s relative high assurance of at least 1.4 billion short tons of

minable coal resources to a depth of 1000 ft in beds over 2.5-ft thick.

Healy Creek Field

The Healy Creek field covers an area less than 25 m12 stretching
from the middle reaches of the Healy Creek drainage westward to the Ne-~
nana River. 1t lies south of the large fault that separates it from the
Lignite Creek field, and north of the central Alaska Range wountain
front.

Nearly complete sections of the coal-bearing group crop out along
Healy Creek. At the east end of the field, 32 different coal beds were
once exposed ranging to 55 ft in thickness, together totaling 375 Ft of
coal in 1500 ft of strata (Wahrhaftig and Freedman, 1945). The Healy
Creek syncline is essentially depleted of economically attractive gtrip-
mineble coal, and the stripping ratio of that remeining 1is relatively
high (COACMAR, 1980). However, undoubtedly substantial amounts of addi-
tional coal can be exploited in the futwre by underground methods.
Potentially minable coal resources of the area to a projected depth
(overburden limit) of 1000 ft are estimated to be at least 250 million
short tons (Merritt, in press).

Usibelli Coal Company and its predecessors operated mines on Healy

Creek from about 1944 to 1972.

Lignite Creek Field

The Lignite Creek field extends from the wupper reaches of Sheep
Creek in the east, to the Nenana River on the west, to Eva, Elsie, and

California Creeks confluence in the north. The western end of the field
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Table 5. Summary of the coal resources of Alaska (in millions of sghort
tons) .

Measured Identified Hypothetical
Reglon resources Resources resources

Northern Alaska 250 150,000 to 4,000,000
Cook Inlet-Susitna lowland > 2,500 11,000 to 1,600,000
Beluga and Yentna fields 2,500 10,000 to 30,000

Xenal field (imcl. offshore) 0.5 320 to 150,000a

o 1,500,000P
Matanuska field 80 180 to 500
Broad Pagss field 10 50 to 500
Nenana trend 4,000 8,000 to 20,000
Nenana basin 3,500 7,000 to 17,000
Farewell-Little Tonzona 500 1,000 to 3,000
Jarvis Creek field 1 75 to 175
Other interior coal occurrences - [ to 5,000
Bering River field 60 100 to 3,500
Chignik-Herendeen Bay fields 20 200 to 3,000
TOTAL > 6,300 7168,000 25,600,000

a: To 2,000-ft depth.
b: To 10,000~ft depth.

Table 6. Estimates of potentially minable coal resourxces in fields of the
Nenana basin, in millions of short tons projected to a depth (overburden
limit) of 1000 ft and including all beds greater than or egual to 2.5-ft

thick.

High Moderate Low
Field assurance assurance assurance
1) Lignite Creek 850 1600 2400
2) Healy Creek 250 400 500
3) Western Nenana 80 260 300
4) Tatlanika Creek 70 145 225
5) Wood River 65 90 200
6) Jarvis Creek 30 85 175
7) Rex Creek 15 30 65
8) Mystic Creek 10 25 50
9) West Delta 5 20 40
10) FEast Delta 5 15 35
Total 1380 2670 4090
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1 ies about 4 miles north of Healy. Healy and Lignite Creeks are about 5
miles apart aud are separated by a schist ridge north of the fault and
thick sections of Nenana Gravel south of the fault. Outcrops of the lig-
nite Creek field are scattered over an area of about 100 miZ?.

The field includes ncarly complete sections of coal-bearing group
strata from the Healy Creek Formation wupward to the Grubstake Formation.
Over 1,000 ft of coal-bearing strata are exposed in steep-sided cuts a-
long typical [Lignite <Creek wvalley outcrops. At one location on Lignite
Creek, a coal-bearing section exposes an aggregate 260 ft of coal, while
gections commonly expose up to 200 fr aggregate thickness. The number 1
bed 1is the chickest of the coal-bearing group extending up to 60 ft local-
ly within the region, and the number 2 and number 3 beds can be over 40
fr thick. The number 6 geam has been found to be continwous along strike
for up to 10 miles (Wahrhaftig, 1.958, 1973; Wahrhaftig and others, 1969).

The o©o0al deposits of the Lignite Creek field are the most important
of the Nenana basin. They are concentrated in four areas: 1) Poker Flats
(or lower Lignite Creek; Stop No. 9); 2) Two Bull Ridge {Stop No. 10);

3) Arctic Coal Company (or middle Lignite Creek); and 4) Gold Run Pass
{Stop No. 7). Sanders (1981) estimates vreserves of the Usibelli leases
alone at over 250 million tons. Denton (1981) estimated design reserves
at Poker Flats at 28 million short tons at a stripping ratio of 4.5:1
and proven reserves of 80 million tons at a stripping ratioc less 5:1.
Meadowlark Farms (AMAX Coal Company, Inc., based in Indianapolis, In-
diana) holds leases with significant coal resources to <the north and
east of the Usibelli tracts. These deposits occur mainly in the Mar-
guerite Creek drainage basin of the Jumbo Dome region (Stop No. 7). Mer-
ritt (in press) has estimated potentially minable coal resources of the
Lignite Creek tield to o projected depth of 1000 ft at 850 million short

tons.

OVERBUKDEN CHARACTER AND RECLAMATION POTENTIAL

Mitchell and others (1981) analyzed overburden samples from cthree
sites on Healy and Lignite (reeks: 1) Healy A site, substratum material
overlying o coal seam; 2) Healy B site, spoil bank sample containing

signiffcant :;imounts of coal and shale material; and 3) overburden sam-
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ples taken down to a relatively shallow coal seam at a Lignite Creek site.
They concluded that a positive growth response could be expected at both
Healy sites A and B with applications of nitrogen, phosphorous, and potas-
sium fertilizer. Both sites were marginal with respect to potassium supply,
but  showed adequate calcium and magnesium levels. Healy A site was defi-
cient in both the ammonium ion (NHZ‘-") and nitrate (NO3), while Healy B
site demonstrated relatively high ammonium levels and slightly elevated
nitrate levels. Trace-metal concentrations were in the ‘'adequate' range.
They belieave it unlikely that a micronutrient deficiency would present a
major problem in mine spoil revegetation. They also conclude that problems
of metal phytotoxicity or accumulation of metals in plant tissue that
might be toxi¢c to wildlife are not 1indicated, nor should problems of ex-
cessive goil salinity or adsorbed sodium be anticipated.

The overburden sample from the Lignite Creek site showed soil reac-
tion levels that were higher than that normally associated with aluminum
and manganese toxicity. Saturation extract analysis of these samples re-
vealed no significant ypotential for the development of high levels of
salt or sodium accunulation. Sodium adsorption ratios were below the range
commonly associated with poor soil structure and its resultant negative
effects on plant growth.

Further overburden characterization analyses by the author (Table 7;
Merritt, in press) generally confirm the conclusions of Mitchell and
others. The levels of trace elements do not suggest the development of a
toxicity or deficiency condition in mine soils developed from these over-
burden materials.

Thus, both field observations and the results of overburden analyses
to date suggest that few environmental problems can be expected with re-
gard to the quality of overburden and interburden materials. Certain a-
mendments, particularly nitrogen and phosphorous, may need to be added
to promote mine spoil revegetation. Reclamation programs at the Usibelli

Coal Mine over the past 15 years have generally been very successful.
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Table 7. Summary geochemical and physical characteristics of
qeneral areas of the

den samples from six

Overburden parameter

paste pH
Electrical conductivity
Saturation  percentage
Water soluble cations
Calcium
Magnesium
Sodium
Sodium adsorption ratio
Exchangeable sodium
percentage
Particle size
Sand
Sile
Clay
Texture

Bulk density

Organic matter

Total organic carbon
Extractable nutrients

Nitrate nitrogen (NO3)

Phosphorous
Potassium

Ammonium acetate extractable

cations

Calcium

Magnesium

Sodium

Potassium
Cation exchange capacity
Base saturation
Total sulfur
Lime
Acid  potential.
Neutralization potential

Potential acidity

Trace elements
Boron
Copper
Molybdenum
Lead
Selenium

*LS = leoamy sand; L = loam;

clav.

7-42

LS, ., SL, SCL, SiL,
SiCL, CL, c, sic*
0.81-1.395

0.14-11.67

2.9-50.5

1.1-31.5
0.4-18.9
13-273

.2-161.2
.8-16.1
.0-1.5
.1-0.9
.7-79.7
34-100
0.01-0.34
4.6-25.1
0.021-21.25
13.8-60.6

D OO O o

11.9-50.6

.45-6.85
.31-32.14
.12-0.76
.07-68.18
co.01

[== BN o W o B = 1

Nenana coal

43 coal-overbur-

basin.

Mean Units

6.2 pH

0.5 mmhosg/cm

50.3 ¥

3.8

2.2 meq/liter

1.8

1.6 ratio

3.2 Z

38

39 Z

22

1.10  gms/co®

4.58 %

16.2 yA

5.9

6.0 ppm

158

17.5

6.0 meq/100 gms

0.4

0.4

19,1 meq/100 gms

88 ¥

0.08 -1

7.4 &

4.79 meg H+/100 ams

21.6 tons CaCO0 eguivalent
per 1300 tons

19.2 tons CaCO0 equivalent
per 1300 tons

2.17

10.34

0.44 ppm

11.50

<0.01

= sand loam; SCL = sandy clay loam; SiL = silt
loam; SiCL = silty clay loam; CL = clay loam; C = clay; and SIC = silty
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