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This Bill repeals the section of AS 42.40.355 that 
prohibits the State owned railroad from using the Gates of 
the Arctic National Preserve as a transportation corridor. 
In order to build rail a grade of 3% is the maximum, this 
requirement necessitates use of the Gates of the Arctic 
National Preserve.

Attached is 16 U.S.C. 410 hh (b)-(e), which states that 
Congress finds a need for access across the Western 
(Kobuk River) unit of the Gates of the Arctic National 
Preserve, and directs the Secretary (of the Interior) to 
permit such access.

The Alaska Railroad is the logical long term 
transportation provider for natural resources from 
Fairbanks to Nome. Currently there is no transportation 
corridor from east to west in Alaska.

Chapter 83 SLA 94 (HB 183) is an act directing the DOT 
to identify and delineate a transportation corridor 
between the Seward Peninsula and Fairbanks. The repeal of 
the prohibition will allow the Congressional intent and 
State Law to be followed.
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B y  R e p .  J e a n n e t t e  J a m e s

H B  1 8 2  a n d  H B  1 8 3  a r e  i n t e n d e d  t o  i n i t i a t e  p r e l i m i n a r y  a n d  
u l t i m a t e l y  r e s u l t  i n  f i n a l  a c t i o n  n e c e s s a r y  t o  p r o p e r l y  r e v i e w ,  
i d e n t i f y  a n d  s u r v e y  t h e  b e s t  o p t i o n s  f o r  t h e  e s t a b l i s h m e n t  o f  a  
t r a n s p o r t a t i o n / u t i l i t y  c o r r i d o r  f r o m  t h e  I n t e r i o r ' s  e x i s t i n g  
t r a n s p o r t a t i o n  d i s t r i b u t i o n  h u b  t o  t h e  w e s t e r n  a r e a  o f  t h e  S e w a r d  
P e n i n s u l a  n e a r  N o m e .

T h e  f u t u r e  o f  A l a s k a n s  r e s i d i n g  n o r t h  o f  t h e  A l a s k a  R a n g e  w i l l  
r e q u i r e  e x p a n s i o n  o f  o u r  e x i s t i n g  t r a n s p o r t a t i o n  i n f r a s t r u c t u r e .
W i t h  t h e  r e c e n t  c o m p l e t i o n  b y  t h e  S t a t e  o f  A l a s k a  o f  i t s  r e m a i n i n g  
l a n d  s e l e c t i o n  a l l o t m e n t ,  t h e  m a j o r  l a n d  o w n e r s h i p  p a t t e r n s  a r e  n o w  
d i s c e r n a b l e .  T h e r e  a r e  f o u r  s e p a r a t e  i n t e r i o r  t o  t h e  c o a s t  c o r r i d o r s  
n o w  b e i n g  e v a l u a t e d  o n  s t a t e  o w n e d  l a n d .

T h i s  l e g i s l a t i o n  w i l l  d i r e c t  t h e  D e p t ,  o f  T r a n s p o r t a t i o n  t o  
p e r f o r m  a e r i a l  r e c o n n a i s s a n c e ,  p h o t o g r a p h y ,  i n t e r p r e t a t i o n  a n d  
s u r v e y i n g .  T h e  D O T  i n  t h e  a t t a c h e d  p o s i t i o n  p a p e r  s u p p o r t s  t h i s  
w o r k .  T h i s  w o r k  w i l l  i d e n t i f y  a r e a s  w i t h  t r a n s p o r t a t i o n  c o r r i d o r s  
t o  b e  e s t a b l i s h e d  a n d  w h i c h  o f f e r  t h e  b e s t  c o s t  e f f e c t i v e  o p t i o n s  t o  
a c c e s s  t h i s  v a s t  r e s o u r c e  r i c h  a r e a  o f  o u r  s t a t e .

T h e  a p p r p r i a t i o n  f o r  t h i s  p r o j e c t  i s  i n c l u d e d  i n  H B  1 8 2  a n d  w i l l
a u t h o r i z e  t h e  e x p e n d i t u r e  o f  t h e  f u n d s  n e c e s s a r y  t o  s e c u r e  t h i s  v e r y  
i m p o r t a n t  m u l t i - m o d e l  l a n d  u s e  t r a n s p o r t a t i o n  c o r r i d o r  a s  a  s t e p  
t h a t  w i l l  m o v e  u s  f o r w a r d  t o  a  m o r e  p o s i t i v e  e c o n o m i c  f u t u r e  f o r  a
v e r y  l a r g e  p o r t i o n  o f  A l a s k a .
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A RESOLUTION

Supporting legislation to identify and delineate a 
transportation and u tility  corridor between Fa irbanks and 
the Seward Pen insu la for road. ra il, pipeline, and electrical 
transm ission  purposes.

WHEREAS, House B ill 182 and House B ill 183 are now pending in the 
A laska House of Representatives; and

WHEREAS, HB 183 directs the Northern Region of the Department of 
Transportation and Public Facilities to identify and delineate a 
transportation and u tility  corridor between Fairbanks and the Seward 
Peninsula; and

WHEREAS, the corridor would be suffic ien t to accommodate a road, an 
extension of the A laska Railroad, pipelines for oil, natu ra l gas. and coal 
s lu rr ie s , and an electrical transm ission line; and

WHEREAS, HB 182 appropriates $7.3 m illion to accomplish the 
purposes set out in HB 183; and

WHEREAS, the proposed corridor between Fa irbanks and the Seward 
Peninsu la would provide transportation access to h igh ly m ineralized 
areas of western Alaska: and

WHEREAS, HB 182 and HB 183 work in conjunction w ith previous 
actions by the A laska Legislature to designate a ra il corridor between 
Eielson AFB and the Canadian border; and

WHEREAS, the benefit to the greater Fairbanks area would be 
enormous as the hub  of a rail network connecting the Seward 
Peninsu la w ith Anchorage and the Lower 48 sta tes through Canada;



NOW THEREFOR BE IT RESOLVED, that the Fa irbanks Chamber of 
Commerce supports the passage of HB 182 and HB 183 by the second 
session of the 18th A laska Legislature.

BE IT FURTHER RESOLVED, th a t copies of th is reso lution sh a ll be 
sent to the appropriate committee chairmen in the A laska House and 
Senate.
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KEYWORDS: TRANSPORTATION_____________________  ASSIGNED: Utermohle

REQUEST FOR: New Bill TAKEN BY: Cook_______________________

SUBJECT: AK Railroad Right-Of-Way thru Gates of Arctic__________________________

REQUESTED FOR: REP JAMES_____________  BY: Walt_________________  PHONE: 465-3743

DELIVER TO: Rep. James, Cap 501_____________________________________

INSTRUCTIONS: Delete statute that prohibits railroad right-of-way

through Gates of the Arctic.

OBTAIN SPECIAL DRAFTING INSTRUCTIONS ATTACHED [ ] 

AUTHORIZED TO CONFER WITH

RETURN

TO REQUESTOR

APPROVED: X DIRECTOR, LEGAL SERVICES

REVIEWED

SPECIAL INSTRUCTIONS to TYPING/PROOFING

IN 11/14/94 DUE

TYPED: Draft Date 

Final Date 

PROOFED DELIVERED Request for DRAFT

Sponsor ALDP1010[11/15/94]



FISCAL NOTE

1995 LEGISLATIVE SESSION
Revision Date:

Title:

STATE OF ALASKA BILL NO. HB 41

An Act Repealing prohibition against applications for a 

R/W across the Gates of the Arctic National Preserve

Dept. Affected: DOT&PF_____________

BRU: Northern Region_______

Component: Design and Construction

Representative Jeannette James

Requester: Representative Jennette James COMPONENT SERIAL NO. 5B4

E xp e n d itu re s /R e ve n u e s (Thousands of Dollars)

OPERATING EXPENDITURES FY 96 FY 97 FY 98 FY 99 FY00 FY 01

PERSONAL SERVICES 0.0 0.0 0.0 0.0 0.0 0.0

TRAVEL 0.0 0.0 0.0 0.0 0.0 0.0

CONTRACTUAL 0.0 0.0 0.0 0.0 0.0 0.0

SUPPLIES 0.0 0.0 0.0 0.0 0.0 0.0

EQUIPMENT 0.0 0.0 0.0 0.0 0.0 0.0

LAND & STRUCTURES 0.0 0.0 0.0 0.0 0.0 0.0

GRANTS, CLAIMS 0.0 0.0 0.0 0.0 0.0 0.0

MISCELLANEOUS 0.0 0.0 0.0 0.0 0.0 0.0

TOTAL OPERATING 0.0 0.0 0.0 0.0 0.0 0.0

CAPITAL EXPENDITURES 0.0 0.0 0.0 0.0 0.0 0.0

CHANGE IN REVENUES ( ) 0.0 0.0 0.0 0.0 0.0 0.0

FUND SOURCE (Thousands of Dollars)

1002 Federal Receipts 0.0 0.0 0.0 0.0 0.0 0.0

1003 GF Match 0.0 0.0 0.0 0.0 0.0 0.0

1004 GF 0.0 0.0 0.0 0.0 0.0 0.0

1005 GF/Program Receipts 0.0 0.0 0.0 0.0 0.0 0.0

1006 GF/MHTIA 0.0 0.0 0.0 0.0 0.0 0.0

Other 0.0 0.0 0.0 0.0 0.0 0.0

TOTAL 0.0 0.0 0.0 0.0 0.0 0.0

Estimate of any current year (FY95) cost: S 0.0

POSITIONS

FULL-TIME 0 0 0 0 0 0

PART-TIME 0 0 0 0 0 0

TEMPORARY 0 0 0 0 0 0

ANALYSIS: (Attach a separate page if necessary)

Will not impact the DOT&PF. This proposed legislation deals with the state owned railroad.

Prepared by:

Division:

Loren Rasmussen

Engineering and Operations^Slgndards

Phone: 465-2960 

Date: 01/24/95

Approved by Commissioner: 

Agency:

jner:

Departrp^nt of Transportation and Public Ft

Date: 01/24/95

Facilities

P R E P A R E R  T O  PROVIDE ALL DISTRIBUTION COPIES T O  G O V E R N O R ' S  LEGISLATIVE OFFICE

For further distribution information, call the Governor's Legislative Office

(Rev 10/94) 95fisno.xls/DBR Page 1 of 1



§ 42.40.355 A l a s k a  S t a t u t e s § 42.40.360

for commercial and ocher uses authorized under this chapter if the use 
does not restrict other parallel uses of the utility corridor.

(c) The corporation may lease, subject to AS 42.40.285 and (d) of 
this section, grant easements in or permits for, or otherwise authorize 
use of portions of rail land. However, the corporation may not convey 
its entire interest in rail land except as provided in AS 42.40.285 
42.40.370(d) and 42.40.400.

(d) A lease or disposal of land approved by the legislature under AS 
42.40.285 by the corporation to a party other than the state shall be 
made a t fair m arket value as determined by a qualified appraiser or 
by competitive bid. (§ 2 ch 153 SLA 1984)

O p in io n s  o f  a t t o r n e y  g e n e r a l .  —  L a n d s  b e lo n g in g  to  th e  A la sk a  R a ilro a d  
A la s k a  C o n s t., a r t .  V m ,  § 10, r e q u i r in g  C o rp o ra tio n  a re  n o t  w ith in  l e g i s l a t i v e
p u b lic  n o tic e  o f  th e  le a s in g  o f s t a te  la n d s , d e s ig n a tio n s "  a s  t h a t  te rm  is u se d  in  A S
re q u ire s  t h a t  th e  A la s k a  R a ilro a d  g iv e  3 8 .0 5 .8 0 0 , re g a rd in g  re c o n s ti tu t io n  a n d
p r io r  p u b lic  n o tic e  w h e n e v e r  i t  p ro p o ses to  a d m in is t r a t io n  o f  m e n ta l  h e a l th  Land
le a s e  r a i l ro a d  la n d s . T h e  w ord  " s ta te "  t r u s t ,  a n d  acco rd in g ly  m ay  n o t be  de3ig-
th ro u g h o u t  a r t ic le  VII I  e n co m p asses  a l l  n a te d  by th e  c o m m iss io n e r  o f n a tu r a l  re -
la n d s  h e ld  in  com m o n  by  th e  p o litic a l “  re p la c e m e n t m e n ta l h e a l th
c o m m u n ity  o f  A la s k a n  c itizen s  r a t h e r  la n d s . N o v e m b e r  17. 1987. O p. A t f y
t h a n  o n ly  th o se  la n d s  n o m in a lly  h e ld  b y  e n ‘ 
o n e  o f  th e  p r in c ip le  d e p a r tm e n ts  o f  th e  e x ­
e c u tiv e  b ra n c h . M a rc h  8 , 1985, O p. A t t ’y  
G e n .

'iSecT"42i40.355. P roh ib ition . Notwithstanding' any other provision 
:5if this chapter’ the state-owned railroad as 'defined imde’r*45 U.S.C.?

t
02(14) may not apply for a right-of-way across)’’or"exercise eminent 
_  main m, the western (Kobuk River) unit of the (Sates of the Arctic 
^National Preserve under 16 U.S.C. 410hh(4)(b) — (e). (§ 2 ch 153 SLA^ W r io i v * '  • - ..-4 i , . .  •*.+.' . i -.»•? • — - • •

Sec. 42.40.360. R equest fo r land , (a) The board may nominate 
federal land it determines may be useful for present or future railroad 
purposes for selection under the Alaska Statehood Act (P.L. 85 — 508, 
72 Stat. 339), as amended, and request the commissioner of natural 
resources to select the land for the state through the federal land 
selection process.

(b) The board may identify and request the commissioner of natural 
resources to convey land necessary or useful for present or future 
railroad purposes owned by or tentatively approved for transfer to the 
state, including land not contiguous with a railroad utility corridor or 
rail land. The request must include a statement of and justification for 
the present or future railroad use. Upon receipt of a request, the com­
missioner shall temporarily reserve the land identified in the request 
for railroad purposes and defer disposal or lease of that land under 
other laws to a party other than the corporation. The temporary reser­
vation of land is subject to valid existing rights and remains in effect 
for 180 days. (§ 2 ch 153 SLA 1984)

104
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CS FO R  H OUSE B ILL NO. 183(TRA)

IN THE LEGISLATURE OF THE STATE OF ALASKA

EIGHTEENTH LEGISLATURE - FIRST SESSION

BY T H E  H OUSE TR A N SPO R TA TIO N  C O M M IT T E E

O ffered: 3/31/93
Referred: Resources, Finance

Sponsor(s): R EPR ESE N T A T IV E  JA M E S

A BILL

FO R  AN A C T  EN TITLED

1 "An Act directing the identification and delineation o f  a transporta tion and utility

2 co rrido r between F airbanks and the Seward Peninsula for road, rail, pipeline, and

3 electrical transmission purposes; and  providing for an effective date."

4 BE IT  ENACTED BY T H E  LE G ISLA TU R E O F T H E  STATE O F ALASKA:

5 * Section 1. FAIRBANKS - SEWARD PENINSULA TRANSPORTATION AND

6 UTILITY CORRIDOR, (a) Not later than April 1, 1995, the northern region of the

7 Department of Transportation and Public Facilities shall identify and delineate a proposed

8 transportation and utility corridor between Fairbanks and the western end of the Seward

9 Peninsula. The corridor shall be sufficient to accommodate construction of

10 (1) a road;

11 (2) an extension of the Alaska Railroad;

12 (3) oil, natural gas, or coal slurry pipelines, or any of them; and

13 (4) an electrical transmission line.

14 (b) In performing the work required by (a) of this section.

IIB 0 1 8 3 b
New Text Underlined [DELETED TEXT BRACKETED]



1 (1) the railroad alignment and identification of a railroad right-of-way of not

2 less than 500 feet shall guide the identification and delineation of the corridor; and

3 (2) the northern region shall consider the following factors:

4 (A) grade and alignment standards that are commensurate with rail and

5 road construction standards;

6 (B) availability o f construction materials;

7 (C) safety;

8 (D) service to adjacent communities;

9 (E) significant environmental concerns;

10 (F) use of public land to the maximum degree possible; and

11 (G) minimization of probable construction costs.

12 (c) Within 90 days after receiving a report transmitting the work of the northern

13 region of the department under (a) of this section, the commissioner of transportation and

14 public facilities shall, in conformity with AS 44.62 (Administrative Procedure Act), if

15 necessary, adopt a regulation approving, modifying, or rejecting the proposed corridor.

16 (d) If the commissioner of transportation and public facilities approves or modifies

17 the proposed corridor when presented under (c) of this section,

18 (1) the Department of Natural Resources shall promptly classify, or reclassify,

19 and reserve any state land within the corridor for use as a corridor; and

20 (2) the Department of Transportation and Public Facilities shall

21 (A) exercise its authority undei AS 19.05.040 to acquire rights-of-way

22 across land within the corridor that is subject to the state’s power of condemnation;

23 and

24 (B) work with federal officials to secure reclassification and withdrawal

25 of federal land in the corridor for reservations and rights-of-way across the federal land

26 for use as a corridor.

27 (e) The requirements of AS 38.05 (Alaska Land Act) relating to classification and

28 reclassification of land are inapplicable to actions taken under this section.

29 (f) In this section, "corridor" means the transportation and utility corridor required to

30 be identified and delineated by (a) of this section.

31 * Sec. 2. This Act takes effect immediately under AS 01.10.070(c).

CSHB 183(TRA) -2-
New Text Underl ined [DELETED TEXT BRACKETED]
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16 USCS § 410gg-5 C o n s e r v a t i o n

to exceed $8,500,000 for the acquisition o f lands and interests therein, as 
provided in this title [16 USCS §§ 410gg et seq.]. Notwithstanding any 
other provision o f law, no fees shall be charged for entrance or admission 
to the park.
(June 28, 1980, P. L. 96-287, Title I, § 106, 94 Stat. 600.)

H IST O R Y ; A N CILLA RY  LAW S AND D IRECTIV ES 

O ther provisions:
Authorizations effective O ctober 1, 1980; contractual, obligatory, and 
paym ent authority provided in appropriations. A ct June 28, 1980, P. L.
96-287, Title IV, § 401, 94 Stat. 602, provided: “Authorizations of 
moneys to be appropriated under this A ct [which, among other things, 
enacted this section; for full classification, consult USCS Tables vol­
umes] shall be effective on O ctober 1, 1980. Notwithstanding any other 
provision of this Act, authority  to enter into contracts, to incur 
obligations, or to make paym ents under this Act shall be effective only 
to  the extent, and in such am ounts, as are provided in advance in 
appropriation A cts.” .

This subchapter is referred to in 16 USCS § 3191.

§ 4 1 0 h h . E s ta b l i s h m e n t  o f  n e w  a r e a s

The following areas are hereby established as units of the National Park 
System and shall be administered by the Secretary under the laws govern­
ing the administration of such lands and under the provisions of this Act:

(1) Aniakchak National Monument, containing approximately one hun­
dred and thirty-eight thousand acres of public lands, and Aniakchak 
National Preserve, containing approximately three hundred and seventy- 
six thousand acres o f public lands, as generally depicted on map 
numbered ANIA-90,005, and dated October 1978. The monument and 
preserve shall be managed for the following purposes, among others: To 
maintain the caldera and its associated volcanic features and landscape, 
including the Aniakchak River and other lakes and streams, in their 
natural state; to study, interpret, and assure continuation of the natural 
process of biological succession; to protect habitat for, and populations 
of, fish and wildlife, including, but not limited to, brown/grizzly bears, 
moose, caribou, sea lions, seals, and other marine mammals, geese, 
swans, and other waterfowl and in a manner consistent with the 
foregoing, to interpret geological and biological processes for visitors. 
Subsistence uses by local residents shall be permitted in the monument 
where such uses are traditional in accordance with the provisions of title 
VIII [16 USCS §§ 3111 et seq.].
(2) Bering Land Bridge National Preserve, containing approximately two 
million four hundred and fifty-seven thousand acres of public land, as

A L A S K A N  N A T IO N A L  P A R K S

C R O SS R EFE R EN C ES
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A l a s k a n  N a t i o n a l  P a r k s 16 USCS § 410hh
generally depicted on map numbered BELA-90,005, and dated October 
1978. The preserve shall be managed for the following purposes, among 
others: To protect and interpret examples of arctic plant communities, 
volcanic lava flows, ash explosions, coastal formations, and other geo­
logic processes; to protect habitat for internationally significant popula­
tions of migratory birds; to provide for archeological and paleontological 
study, in cooperation with Native Alaskans, o f the process of plant and 
animal migration, including man, between North America and the Asian 
Continent; to protect habitat for, and populations of, fish and wildlife 
including, but not limited to, marine mammals, brown/grizzly bears, 
moose, and wolves; subject to such reasonable regulations as the Secre­
tary may prescribe, to continue reindeer grazing use, including necessary 
facilities and equipment, within the areas which on January 1, 1976, 
were subject to reindeer grazing permits, in accordance with sound 
range management practices; to protect the viability of subsistence 
resources; and in a manner consistent with the foregoing, to provide for 
outdoor recreation and environmental education activities including 
public access for recreational purposes to the Serpentine Hot Springs 
area. The Secretary shall permit the continuation of customary patterns 
and modes of travel during periods of adequate snow cover within a 
one-hundred-foot right-of-way along either side of an existing route from 
Deering to the Taylor Highway, subject to such reasonable regulations 
as the Secretary may promulgate to assure that such travel is consistent 
with the foregoing purposes.
(3) Cape Krusenstem National Monument, containing approximately 
five hundred and sixty thousand acres of public lands, as generally 
depicted on map numbered CAKR-90,007, and dated October 1979. The 
monument shall be managed for the following purposes, among others: 
To protect and interpret a series of archeological sites depicting every 
known cultural period in arctic Alaska; to provide for scientific study of  
the process o f human population of the area from the Asian Continent; 
in cooperation with Native Alaskans, to preserve and interpret evidence 
of prehistoric and historic Native cultures; to protect habitat for seals 
and other marine mammals; to protect habitat for and populations of, 
birds, and other wildlife, and fish resources; and to protect the viability 
of subsistence resources. Subsistence uses by local residents shall be 
permitted in the monument in accordance with the provisions of title 
VIII [16 USCS §§3111 et seq.].
(4) (a) "Gates of the Arctic National Park," containing approximately 

seven million fifty-two thousand acres of public lands, Gates o f the 
Arctic National Preserve, containing approximately nine hundred 
thousand acres of Federal lands, as generally depicted on map 
numbered GAAR-90,011, and dated July 1980. The park and pre­
serve shall be managed for the following purposes, among others: To 
maintain the wild and undeveloped character of the area, including 
opportunities for visitors to experience solitude, and the natural 
environmental integrity and scenic beauty of the mountains, forelands,
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rivers, lakes, and other natural features; to provide continued oppor­
tunities, including reasonable access, for mountain climbing, moun­
taineering, and other wilderness recreational activities; and to protect 
habitat for and the populations of, fish and wildlife, including, but not 
limited to, caribou, grizzly bears, Dali sheep, moose, wolves, and 
raptorial birds. Subsistence uses by local residents shall be permitted 
in the park, where such uses are traditional, in accordance with the 

r n v k i n n g  n f  t i t l p  VTTT [16 I T S r S  §§3 1 1 1  et g p q . ] .
(b) Congress finds that there is a need for access for surface transpor­
tation purposes across the Western (Kobuk River) unit of the Gates 
o f the Arctic National Preserve (from the Ambler Mining District to 
the Alaska Pipeline Haul Road) and the Secretary shall permit such 
access in accordance with the provisions of this subsection.
(c) Upon the filing of an application pursuant to section 1104(b), and
(c) o f this Act [16 USCS § 3164(b), (c)] for a right-of-way across the 
Western (Kobuk River) unit o f the preserve, including the Kobuk 
Wild and Scenic River, the Secretary shall give notice in the Federal 
Register of a thirty-day period for other applicants to apply for 
access.
(d) The Secretary and the Secretary of Transportation shall jointly 
prepare an environmental and economic analysis solely for the pur­
pose of determining the most desirable route for the right-of-way and 
terms and conditions which may be required for the issuance of that 
right-of-way. This analysis shall be completed within one year and the 
draft thereof within nine months of the receipt of the application and 
shall be prepared in lieu of an environmental impact statement which 
would otherwise be required under section 102(2)(C) of the National 
Environmental Policy Act [42 USCS § 4332(2)(C)]. Such analysis 
shall be deemed to satisfy all requirements of that Act [42 USCS 
§§ 4321 et seq.] and shall not be subject to judicial review. Such 
environmental and economic analysis shall be prepared in accordance 
with the procedural requirements o f section 1104(e) [16 USCS 
§ 3164(e)]. The Secretaries in preparing the analysis shall consider the 
following—

(i) Alternative routes including the consideration of economically 
feasible and prudent alternative routes across the preserve which 
would result in fewer or less severe adverse impacts upon the 
preserve.
(ii) The environmental and social and economic impact of the 
right-of-way including impact upon wildlife, fish, and their habitat, 
and rural and traditional lifestyles including subsistence activities, 
and measures which should be instituted to avoid or minimize 
negative impacts and enhance positive impacts.

(e) Within 60 days of the completion of the environmental and 
economic analysis, the Secretaries shall jointly agree upon a route for 
issuance of the right-of-way across the preserve. Such right-of-way

7 6 8
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shall be issued in accordance with the provisions of section 1107 of

* Ac t  I 16  u s c s  8 31<g1- — .—
(5) Kenai Fjords National Park, containing approximately five hundred 
and sixty-seven thousand acres of public lands, as generally depicted on 
map numbered KEFJ-90,007, and dated October 1978. The park shall 
be managed for the following purposes, among others: To maintain 
unimpaired the scenic and environmental integrity of the Harding 
Icefield, its outflowing glaciers, and coastal fjords and islands in their 
natural state; and to protect seals, sea lions, other marine mammals, and 
marine and other birds and to maintain their hauling and breeding areas 
in their natural state, free of human activity which is disruptive to their 
natural processes. In a manner consistent with the foregoing, the 
Secretary is authorized to develop access to the Harding Icefield and to 
allow use o f mechanized equipment on the icefield for recreation.
(6) Kobuk Valley National Park, containing approximately one million 
seven hundred and ten thousand acres of public lands as generally 
depicted on map numbered KOVA-90,009, and dated October 1979. The 
park shall be managed for the following purposes, among others: To 
maintain the environmental integrity of the natural features of the 
Kobuk river Valley, including the Kobuk, Salmon, and other rivers, the 
boreal forest, and the Great Kobuk Sand Dunes, in an undeveloped 
state; to protect and interpret, in cooperation with Native Alaskans, 
archeological sites associated with Native cultures; to protect migration 
routes for the Arctic caribou herd; to protect habitat for, and popula­
tions of, fish and wildlife including but not limited to caribou, moose, 
black and grizzly bears, wolves, and waterfowl; and to protect the 
viability o f subsistence resources. Subsistence uses by local residents 
shall be permitted in the park in accordance with the provisions of title 
VIII [16 USCS §§3111 et seq.]. Except at such times when, and 
locations where, to do so would be inconsistent with the purposes o f the 
park, the Secretary shall permit aircraft to continue to land at sites in 
the upper Salmon River watershed.
(7) (a) Lake Clark National Park, containing approximately two million 

four hundred thirty-nine thousand acres of public lands, and Lake 
Clark National Preserve, containing approximately one million two 
hundred and fourteen thousand acres o f public lands, as generally 
depicted on map numbered LACL-90,008, and dated October 1978. 
The park and preserve shall be managed for the following purposes, 
among others: To protect the watershed necessary for perpetuation of 
the red salmon fishery in Bristol Bay; to maintain unimpaired the 
scenic beauty and quality o f portions of the Alaska Range and the 
Aleutian Range, including active volcanoes, glaciers, wild rivers, 
lakes, waterfalls, and alpine meadows in their natural state; and to 
protect habitat for and populations of fish and wildlife including but 
not limited to caribou, Dali sheep, brown/grizzly bears, bald eagles, 
and peregrine falcons.
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0  794 UNIVERSITY AVENUE. SUITE 200 
FAIRBANKS, ALASKA 99709-3645 
PHONE: (907)451-5000 
FAX: 451-5050

TONY KNOWLES, GOVERNOR

D E P A R T M E N T  O F  N A T U R A E  R E S O U R C E S
DIVISION OF GEOLOGICAL & GEOPHYSICAL SURVEYS

o GEOLOGIC MATERIALS CENTER 
P.O BOX 772116
EAGLE RIVER. ALASKA 99577-2116 
PHONE: (907) 696 0079 
FAX; 696-0078

January 30, 1995

□ 400 WILLOUGHBY AVENUE, 3RD FLOOR 
JUNEAU, ALASKA 99801 
PHONE: (907) 465-2520

Representative Jeanette James
State of Alaska House o f Representatives
State Capitol, Room 501
Juneau, AK 99801-1182

Dear Representative James:

In response to a request from Mr. Walt Wilcox of your office, we are forwarding to you 
two o f our reports which we hope will be o f use to you: Information Circular 33; 
“ Alaska’s High Rank Coals” and Special Report 37, “ Description o f Alaska’s Coal 
Resources”.

Please do not hesitate to contact us if you require additional information on Alaska’s
resources.

Thomas E. Smith 
Director & State Geologist

:keb

cc: Resource Information Section
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FOREW ORD

Although current coal production is limited to subbituminous coals, Alaska 
produced high rank coals from  the Matanuska field  until 1968. Plans are again 
under way fo r  production from the Matanuska field. Deadfall syncline coal, being 
in close proximity to the tiering Sea, is another candidate fo r  development and is 
receiving renewed attention. For example, seam K3 o f  this fie ld  is o f  high volatile 
A bituminous rank and has a maximum thickness o f  17 feet, with an average ash 
content o f  9 percent and over 10 feet o f  this seam averages less than 4 percent ash. 
Other exposures along Kukpowruk, Kokolik, and Utukok rivers are o f  similar high 
quality.

The low volatile bituminous coal o f  the tiering River fie ld  has been well 
explored. Some seams o f  this field  have unusually low ash content and could be 
washed to produce clean coal containing less than 0.5 percent ash fo r  special 
utilization purpose. Coals o f  the Alaska Peninsula, near Chignik, have been mined 
in the past for use in Jish canneries. Alaska has extensive high rank coal deposits 
which await development.

P.D. liao
Associate Director
Mineral Industry Research Laboratory



STATE AGENCIES INVOLVED IN COAL EXPLORATION, 
DEVELOPMENT AND MARKETING

• OFFICE OF JNTERNATIONAI. TRAD I i (O IT) Ibomnlcs mule and export o f Alaska products, Including mineral and fuel resources, 
Frontier Building to worldwide markets.
3601 C St., 7th Floor 
Anchorage, Alaska 99503 
(907) 562-2728 
Robert Foe, Director

• DEPARTMENT OF NATURAL RESOURCES Chief agency that manages and aaniinisters A laska's state lands. 
(DNR)

<100 Willoughby Avenue, 5lh Floor 
Juneau, Alaska 99801 
(907) <165-2400 
Rod Swope, Commissioner

Division of Mining (DOM) 
F'ronlicr Building 
3601 C St., Suite 800 
F.O. Box 107016 
Anchorage, Alaska 99510 
(907) 762-2163
Gerald L. Gallugher, Director

Chief agency fa r regulation and management o f coal mining on State land in Alaska. 
I.eases coal land and issues coal-prospecting and caal-exploration permits. 
Administers the A laska Surface Mining Control and Reclamation Act (AS.MCRA), 
which includes permitting and inspection o f coal mining activity and reclamation 
o f abandoned mines.

Division o f Geological and Geophysical Surveys 
(DGGS)

3700 Airport Way 
Fairbanks, Alaska 99709 
(907)451-2760
Robert 15. Forbes, Director am i State (ieologist

Chief agency conducting field investigations, exploration, and research relating 
to Alaska's coals. Determines the coal resources and development potential 
o f Alaska's lands. 1‘rovides information used lo determine state land designations 
IA AC S5.010) for coal-lease pur/roses in areas o f high to moderate coal- 
developmcm potential. Seises as liaison with imlusny, Native corporations, and 
other state am i federal agencies, and lends technical advice in matters 
pertaining to Alaska's coal. Serves as repository for information on Alaska's coal. 
Publishes a wide range o f reports containing results o f coal investigations.

• DEPARTMENT OF' COMMERCE AND Promotes economic development in Alaska.
ECONOMIC DEVELOPMENT (DCED)

State Office Building, 9th Floor 
P.O. I)ox D 
Juneau, Alaska 99811 
(907) 465-2500
Ia rry  Mcrculieff, Commissioner

Division of Business Development (DUD)
Stale Office Building, 9th Floor
P.O. Box D
Juneau. Alaska 99811
(907) 465-2094
James M, Parsons, Director
Tom Lawson, Deputy Director

Chief advocacy agency in state government for the mining industry. Provides 
liaison between state government and the private sector. Researches and 
publishes economic data on A laska’s mining inaustry.

• UNIVERSITY OF A IA S K A  
Mineral Industry Research Laboratory (M1RI.) 
210 O’Neill Resources Building 
Fairbanks, Alaska 99775 
(907) 474-7135 or 474-7136 
Russell Osicrmnnn,/l«i/ig> Director 
P.I). Rao, Associate Director

Conducts applied and basic research on the location, development, and use o f 
Alaska's coal resources. Spcciali:cs in the mincralogical, chemical, am i paragraphic 
characterization o f Alaska's coats am i their preparation. Publishes reports ami 
general information concerning coal mining and utilization in Alaska.
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ALASKA’S HIGH-RANK COALS

INTRODUCTION

It is estim ated that as much as 
55 percent o f A la ska ’s abundant coal 
resources-approx im atcly 3 tr illio n  
tons- is high-rank (b itum inous) coal 
(fig. 1). B itum inous coal deposits are 
found not on ly on A la sk a ’s North 
Slope, bu t a lso in the M atanuska , 
Bering R iver, Chignik, and H crendccn 
Bay coa lfie ld s (fig. 2). M easu red  
resources are sum m arized in figure 3; 
identified and hypothetical resources 
are lis ted  in tab le  1. S ign ificant 
potentia l exists fo r large, yct- 
undiscovered deposits o f high-rank 
coal.

Figure 1. Alaska’s coal resources di­
vided by rank.

E arly  stud ie s o f A la ska ’s high-rank 
coals w ere d irected  at determ in ing 
su itab ility  for b iacksm ith ing use or for 
steamship fue l. Investiga tions now are 
d irected toward deve loping a m arket 
for A la ska  coa ls in Pacific R im  
nations, as w e ll as fo r local heat and 
power generation (tab le 2).

B itum inous coa ls fo rm ed in A la ska  
during the C retaceous Period (65- 
140 m illion  years ago) from heat and 
pressure created by structu ra l 
deformation o f coal-bearing rocks, 
Most b itum inous A la ska coals have a 
low su lfu r content (less than 1 percent) 
and exhib it coking characteristics that 
range from poor to exce llent.

Po ten tia l coking and mctallurg ica l- 
g radc coa ls arc found in the 
Ch icka loon d istr ic t, M atanuska 
coa lfie ld ; W estern A rc tic  region, 
e spec ia lly  at Kukpow ruk R iver; Bering 
R ive r coa lfie ld ; Chignik and 
Ilc rc n d e e n  Bay coa lfie lds, A la ska  
Pen insu la; L isburn c coa lfie ld ; and the 
Lower Y ukon basin-NuIato coa lfie ld . 
M o re than 7 m illion  tons o f b itum i­
nous coal has been m ined in A laska , 
most o f it from  the M atanuska coa l­
fie ld  be fo re  1968.

Some o f A la ska ’s coal resources 
(less than 1 percent) are anthracitic 
coa ls- sem ian th rac itc , anthracite , and 
m cla-an lhracitc . D eposits o f Tertia ry 
age are found in eastern parts o f the 
M atanuska and Bering R iver 
coa lfie ld s , and M ississippian-age de­
posits are found in northern A laska. 
H igh-rank coa l has long been known 
to exist in M ississ ipp ian  rocks, but 
m ineab le resources are sm a ll and 
there fo re not d iscussed here.

T ab le  1. Estimate o f identified and hypothetical resources o f Alaska's high- 
rank coals (in millions of tons).

Id en tif ied H ypothetical

D ead fa ll syncline 500 5,000
Cape Beaufort 390 1,700
Kukpowruk R iver 275 1,200

Chignik 230 1,500
Bering R iver 160 3,500
H crendccn Bay 130 1,500
W ishbone H ill 120 350
Chickaloon 25 100

Anthracite R idge 4.5 50
TO TALS 1,834.5 14,900

Tab le 2. Current higli-rank coal development projects in Alaska.

Company

Union Pacific Resources/
Idem itsu  Kosan 

A rc tic  Slope Regional Corporation 
Morgan Coal Company 
Chugach A laska Corporation

B risto l Bay Native Corporation

Pro ject and location 

W ishbone H ill, M atanuska F ie ld

W estern A rc tic  Coal Pro ject 
Kukpow ruk R iver 
Korca-A laska Deve lopment 

Corporation Pro ject,
Bering R iver F ie ld  

Chign ik F ie ld , A la ska  Peninsula

A n th ra c ite
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Figure 3. Estimated measured re­
sources o f Alaskan high-rank coals.

Figure 2. Map showing the general distribution o f Alaska's high-rank coal deposits (modified from Merritt and Hawley, 19S6).



MATANUSKA COALFIELD  

DESCRIPTION

LOCATION

The M atanuska coa lfie ld  in south ­
central A la ska  is an eastern extension 
o f the Cook In lct-Susitna coal province 
and underlies most o f the M atanuska 
Valley (fig. 2). Its  western margin is 
45 mi northeast o f A nciio ragc .

The M atanuska fie ld  contains five  
coal d is tr ic ts (fig. 4). The W ishbone 
H ill d istric t is located about 10 m i 
northeast o f Palm er; its ch ie f coal- 
bearing feature is the W ishbone H ill 
syncline. The Young C reek, C astle  
Mountain , and Chickaloon d is tr ic ts 
underlie the cen tra l M atanuska V a lley . 
The Chickaloon d is tr ic t is centered 
around the o ld  m in ing camp at 
Chickaloon, about 30 mi northeast o f

Palm er. The A nth rac ite  R idge d is tric t 
is s itua ted  at the cast end o f the 
M atanuska V a lle y  about 12 mi east o f 
Chickaloon.

AREA

The W ishbone H ill d istric t occu­
p ies about 20 m i2 between Moose and 
G ran ite  C reeks. The Chickaloon d is ­
tr ic t covers a lO-mi* area on lower 
Chickaloon R ive r and Coal C reek. 
The A nth rac ite  R idge d istric t in c ludes 
a 20-miJ area that extends south from 
A nthrac ite  R idge to the M atanuska 
R iver.

GEOLOGY

Tertia ry  coal deposits o f the 
M atanuska fie ld  occur w ithin 
Paleocenc-Iowcr Eocene rocks o f the 
Chickaloon Form ation . The upper 
1,400 ft o f th is unit contains several 
series (or groups) o f coal beds w ithin 
layers o f claystonc, s ills lo n e , sand­
stone, and conglomerate (fig. 5). D e­
position occurred predom inantly in a 
m eandering flu v ia l to pa luda l paleo- 
environmcnt. S tratigraphic structu re 
varies from  m odera te ly complex at the 
west margin o f the M atanuska fie ld  to 
complex at its  cast margin . Beds 
range in dip from  7° to overturned; 
typ ica lly they d ip  from  20° to 65°.

f  AULT

ANTHRACITE
RIDGE

DISTRICT

,*/ CASTLE V X  
.^MOUNTAIN^aTJ? 

DISTRICT —*
lii^lCHICKALOON 

''YOUNG DISTRICT̂  
CREEK «
DIST R ICT__—— F'

WISHBONE
HILL

..DISTRICT

Sullon

P a lm e r

Sites ol past mining:
1 Premier Minn

2 Buffalo Mine

3 Evan Jones Mine

4 Eska Mine

5 Caslle Mountain Mine

6  Chickaloon Mine

7 Hecky Mine

10 mi

Figure 4.

1 WISHBONE HILL DISTRICT
H ig h - v o la t i le  b i tu m in o u s

2  CHICKALOON DISTRICT
Modium-antl low-volatile 
bituminous

3  ANTHRACITE RIDGE DISTRICT
S c m m n ilu a c i te  a n t h r a c i t e

□  Coal district

□  Mountainous terrains 

-—|—- Anticline

-— j—  Syncline

 F a u l t - s h o w in g  re la t iv e
movement: dashed where 
approximately located

Coal lank lines

10 km

Major districts o f the Matanuska coalfield, Matanuska Valley, south-central Alaska (modified from Mcriitt, I9S6).
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Figure 5. Generalized slraligraphic 
section of the upper Chickaloon 
Formation, western Wishbone 
Ilill district, Matanuska field 
(after Hawley and others, 1984).

The main stru c tu ra l fea tu re o f the 
W ishbone H ill d is tr ic t is the northeast- 
trend ing W ishbone H ill syncline, which 
has m odera te ly d ipp ing lim bs and is cut 
by severa l transverse fau lts (fig . 6). The 
s truc tu re  o f the Ch ickaloon d is tr ic t is 
dom inantly  sync lina l, bu t com plicated 
by fau lting  and in trusion o f d ikes and 
s ills . The An th rac ite  R idge d is tr ic t a lso 
encompasses a synclina l basin  that has 
been sharp ly fo lded and fau lted  and 
in truded  by igneous d ikes and s ills . 
Coal rank and stru c tu ra l complexity 
increase progressive ly to  the east.

M IN IN G  H ISTORY

Coal was m ined in the M atanuska 
fie ld  from  1914 to 1968 (fig. 7). W hen 
the A la ska  R a ilro ad  was com pleted to 
the M atanuska  fie ld  in 1916, m in ing 
expanded to the M oose C reek area o f 
the W ishbone H ill d is tr ic t. E a r ly  ex­
p loration and deve lopm ent in the 
M atanuska V a lle y  was ca rried  out by 
the U .S. Governm ent; the Navy 
searched for steam ing coal, and the 
A la ska  Eng ineering Com m ission sought 
coal supp lies fo r ra ilro ad  fue l.

F igure  4 locates h isto rica l m in ing 
operations in the M atanuska fie ld : the 
P rem ier M ine , which operated from  
1925 to 1971; the B u ffa lo  M ine , 1942- 
45; the Evan Jones M ine , 1920-65; the 
E ska  M ine , 1917-46; the Castle  
M oun ta in  M ine , 1958-60; the Ch ick­
a loon M ine , 1917-22; and Hecky or 
Coal C reek M ine , 1925-30. To ta l past 
p roduction was about 7.5 m illion  tons, 
m ostly from stripp ing and underground 
work ings o f the E van  Jones M ine at 
W ishbone H ill (fig. 8). M in ing  ceased 
in the M atanuska fie ld  in 1968 when 
Cook In le t na tu ra l gas supp lan ted coal 
use in the Anchorage area. M ino r 
p roduction at the P rem ier M ine 
continued to provide coal for lo ca l 
needs un til 1982. Recent exp loration 
and m ine-feasibility stud ie s have been 
com pleted by Union Pac ific R esources 
(figs. 9 and 10).

ACCESS

The M atanuska fie ld  is favorab ly 
located w ith  respect to  ra il and road 
links, and hence is not a ‘grccn- fic ld ’ 
energy deve lopm ent. The G lenn 
H ighway passes a long its  southern edge, 
and the w estern part o f the fie ld  is 
served by the A laska  R a ilro ad . No 
m ajo r construction  o f transportation 
fa c ilitie s w ou ld  be requ ired  to  resume 
coal-m ining operations in the 
M atanuska fie ld .

COAL RESO U RCES

W ishbone H ill d is tr ic t

B itum inous coal beds to 23 ft thick 
occur in the upper 1,400 ft o f the 
Ch icka loon Form ation . M ost beds are 
grea te r than 3.5 ft th ick . T o ta l e sti­
m ated resources (to a depth o f 2,000 ft) 
arc:

M easured 
Id en tif ied  

H ypothetica l

C h icka loon d is tr ic t

40 m illion  tons 
120 m illion  tons 
350 m illion  tons

B itum inous coal bed s up to 14 ft 
th ick y ie ld  two main deposits: at 
Ch icka loon north o f the M atanuska 
R ive r and at Coa l C reek south o f the 
M atanuska  R ive r. T o ta l estim ated re ­
sources (to a depth o f 2,000 ft) arc:

M easu red
Iden tif ied

H ypothetica l

3 m illion  tons 
25 m illion  tons 

100 m illion  tons

A n th rac ite  R idge d is tr ic t

A  20-acrc tract in  the Purinton 
C reek area contains an estim ated 
1 m illion  tons o f an thracite and semi- 
an thracite . A lthough  coal beds are 
u sua lly  less than 5 to 10 ft th ick, beds 24 
and 34 ft th ick have been measured at 
two exposures. T o ta l estim ated re ­
sources (to a depth o f 2,000 ft) arc:

M easu red
Iden tif ied

H ypothetical

1 m illion  tons 
4.5 m illion  tons 
50 m illion  tons
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Figure 6. Longitudinal cross section of the Wishbone Hill syncline (from Gcnncr, 19S7).

Figure 7. Coal production in
Matanuska field, 1915-1970
(from Merritt and Belowiclt, 
19S4).

LAND STATUS

Land in the M atanuska coa lfie ld  is 
state-owned.

Figure 8. Highwall face at Evan Jones surface mine, north limb of Wishbone Hill 
syncline, Matanuska Valley. (Photo by G.R. Eakins, 1981.)
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Figure 9. Drilling for coal at the Wishbone Hill project of Union Pacific Resources.
(Photo by R.D. Merritt, 1983.)

Figure 10. Drill core from the Wishbone Hill project of Union Pacific Resources. 
(Photo by R.D. Merritt, 1983.)
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M atanuska Coalfield Data  
W ISHBONE HILL

COAL QUALITY COAL PETRO LOGY
Rank: hvBb Avg. composition, volume,

mincrnhmnlter-free basis, in "c.
Healing content: Range 10,400-13,200 B lu/lb

Vitrinitc 78.0
Pscudovitrinitc 0.1

Proximate analysis (range in %): Gclinitc 1.1
Corpocollinitc 0.2

Moisture 3-9 Fixed carbon 38-51 Vitrodclrinitc 12.8
Volatile matter 3245 Ash 4-24 Total vitrinitc 92.2

Ultimate analysis (range in %): Fusinitc 0.3
Scniifusinitc 0.2

Carbon 50-70 Oxygen 10-17 Sclcrotinilc OS
Hydrogen 4.5-5 J Sulfur 0 .2-0.6 Mucrinitc 0.1
Nitrogen 1 .0-1.4 Ash 4-2*1 Incrlodctrinilc 1.2

Total incrlinitc 2.3
Major-oxide composition of ash (avg. in %):

Cutinitc 0.5
SiO, 50.81 SO, 1.11 Sporinitc 0.1
a |26 3 28.94 p- A 0.79 Rcsinitc 3.2
I"c2°3 2.97 Na->0 0.70 Subcrinitc 0.1
CaO 2.36 Sr(5 0.18 Liptodctrinitc 1.6
K, 0 1.86 BaO 0.18 Total liptinitc 5.5
ifo, 1.56 MnO 0.02
Mg(5 1.12 Undct. 1.40 Mean-maximum vilrin ite

reflectance (Ronlax, %): 0.5-0.6
Trace elements in coal ash (avg. in ppm):

Antimony 2 Lithium 33-1
Arsenic 8 Mo'vbdcnum 3
Beryllium 0.5 NcoJymium 4
Boron 77 N'ckcl 8
Bromine 2 N:obium 7
Cadmium 1 Praseodymium 4
Cerium 19 Rubidium 9
Cesium 3 Samarium 4
Chlorine 8 Scandium 19
Chromium 14 Selenium 2
Cobalt 16 Tellurium 1
Copper 27 Thorium 6
liuropium 0.5 Tin 3
Fluorine 230 Uranium 4
Gallium 22 Vanadium 90
Germanium 1.1 Yttrium 22
Iodine 2 Zinc 14
Lanthanum 19 Zirconium 74
Lead 6

Fusihilily of ash (°F ):

Initial deformation 2380
Softening temperature (11 = W) 2600
Hemispherical temperature ( II = W) 26-10
Fluid temperature 2700

Free-swelling index: 0-2 

Hardgrove grindnhility index: 47

Coking potential: Poor to fair strongly coking: possible metallurgical.
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CHICKALOON____________________

COAL QUALITY
Rank: mvb-lvb

Healing content: Range 11,960-14,400 Btu/lb

Proximate analysis (range in %):

Moisture 1-5 Fixed carbon 60-72
Volatile matter 14-24 Ash 5-18

Ultimate analysis (range in %):

Carbon 65-77 Oxygen 6-10
Hydrogen 4.2-5,2 Sulfur 0.2-0.7
Nitrogen 1.3-1.7 Ash 5-18

M:y'or-oxide composition of ash (avg. in %):

Si02 53.92 SO3  1.13
AI2O3 29.73 P2O5  1.46
FC2O3 4.34 Na20 0.68
CaO 2.63 SrO 0.22
KoO 1.72 DaO 0.21
'1102 1.32 MnO 0.04
MgO 1.52 Undct. 1.08

Trace elements in coal ash (avg. in ppm):

Antimony 1 Lithium 222
Arsenic 4 Molybdenum 8
Beryllium 0.9 Neodymium 7
Boron 66 Nickel 9
Bromine 4 Niobium 11
Cadmium 2 Praseodymium 4
Cerium 36 Rubidium 28
Cesium 4 Samarium 5
Chlorine 32 Scandium 22
Chromium 18 Selenium 5
Cobalt 6 Tellurium 1
Copper 40 Thorium 10
liuropium 0.9 Tin 8
fluorine 425 Uranium 5
Gallium 18 Vanadium 85
Germanium 1.7 Yttrium 18
Iodine 5 Zinc 30
Uinlhanum 27 Zirconium 80
Lead 14

Fusib ility o f ash (°F):

Initial deformation 2360
Softening temperature (11= W) 2430
Hemispherical temperature (11= VV) 2510
Fluid temperature 2560

Free-swelling index: 0-8

Hardgrove grindnhility index: 72

COAL PETROLOGY
Avg. composition, volume, 
mineral-mntter-frec basis, in  %:

Vitrin itc
Pscudovitrinitc
Gclinitc
Corpocollinitc
Vitrodctrinitc
Total vitrinitc

I'usinitc
Scmifusinitc
Sclcrotinitc
Macrinitc
Incrtodctrinitc
Total incrtinitc

Cutinitc
Sporinile
Resinile
Subcrinitc
I.iptodctrinilc
Total liptinitc

Mean-maximum vitrinitc 
reflectance (Roniax, %): 1.1-2.1

80.5
05
0.0
0.3

15.8
97.1

0.3
0.3
0.2
0.1
0.4
1.3

0.0
0.0
0.4
05
0.7
1.6

Coking potential: Noncoking to strongly coking: possible metallurgical.
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ANTHRACITE RIDGE

COAL QUALITY
Rank: sa-an

Heating content: Range 10,720-14,000 Btu/ll)

Proximate analysis (range in %):

Moisture 3-9
Volatile matter 7-11

Ultimate analysis (range in %):

Carbon 66-75
Hydrogen 2.8-5.6
Nitrogen 1,2-1,7

Fixed carbon 
Ash

Oxygen
Sulfur
Ash

65-81
6-17

6-15
0.2-0.7
6-17

Major-oxide composition of ash (avg. in %):

SiO,
AI-.&3

S i° 3
K-,0
T fO ,
MgO

49,26
29.95
4.46
4.75
1.53
1.53
1.54

Trace elements in coal ash (avg. in ppm):

SO,

pANvi20
SrO
BaO
MnO
Undct,

0.97
3.24
0.71
0.31
0.42
002
'..31

Antimony 1 Lithium 84
Arsenic 7 Molybdenum 6
Beryllium 1.0 Neodymium

Nickel
34

Boron 85 58
Bromine 52 Niobium 7
Cadmium 2 Praseodymium 4
Cerium 35 Rubidium 12
Cesium 4 Samarium 3
Chlorine 66 Scandium 26
Chromium 9 Selenium 2
Cobalt 10 Tellurium 2
Copper 22 Thorium 7
liuropium 0.5 Tin 2
nuorinc 361 Uranium 4
Gallium 17 Vanadium 79
Germanium 1.1 Yttrium 17
Iodine 3 Zinc 17
lanthanum
I,ead

22
7

Zirconium 61

Fusibility uT ash ( F):

Initial deformation 
Softening temperature (H =W ) 
Hemispherical temperature (11= VV) 
Fluid temperature

Free-swelling index: 0-2

Hardgrove grindnhility index: --

2490
2560
2570
2590

COAL PETROLOGY
Avg. composition, volume, 
niineral-maltcr-frcc basis, in %:

Vitrin itc
Pscudovitrinitc
Gclinitc
Corpocollinitc
Vitrodctrinitc
Total vitrinitc

Fusinitc 
Scmifusinitc 
Sclcrotinilc 
Macrinilc 
Inert odctrinitc 
Total incrtinitc

Cutinite
Sporinile
Rcsinitc
Suberinitc
Liptodctrinitc
Total liplinilc

Mean-maximuni vitrin itc 
reflectance (Romax,%): 2.0-5.0

8-1.5
0.0
0.0
0.2

11.8
96.5

0.2
0.1
0.4
0.0
0.2
0.9

0.1
0.0
0.8
0.4
1.3
2.6

Coking potential: Some coking properties in bituminous coals only.



BERING RIVER COALFIELD  

DESCRIPTION

12
r

LOCATION

The Bering R iv e r coa lfie ld  is lo ­
cated in south-central A la ska  and con­
stitutes the most important resource o f 
the G u lf o f A la ska  coal province 
(fig. 11). The fie ld  is 12 m i northeast 
o f K a la lla , 50 m i cast o f Cordova, and 
200 mi cast o f Anchorage .

AREA

The b e ll o f coal-bearing rocks ex­
tends 20 m i northeast from  the eastern 
shore o f Bering Lake and d isappears 
under ice fie ld s in the Chugach Range. 
The Bering R ive r coa lfie ld  w idth 
varies from 2 to  6 m i and covers an 
estim ated area o f 80 mi2 (fig. 11).

GEOLOGY

The coa lfie ld  is defined by the ou t­
crop o f the Kushtaka Form ation , a 
2,000-ft-thick arkosic T e rtia ry  
(Eocene-early M iocene) sequence that 
a lso inc ludes fc ld spa lh ic sandstones, 
silts toncs, shales, and coa l beds 
(fig. 12; tab le  3). Its  geo logic structu re

Canyon 
Lake {

MountainLqUc
Charlotte f  I W f

Kushtaka/p § (  
M ounta in  ^  F. JO

’ Berg 
Lakes

Kushtaka, 
Lake y

Glqc.'cr.
H a m ilton

Bering Lake

Gandil a  
M ounta in  /

Medium volatile bitumit.

Low volatile bituminous

Anthracite/meta

Figure 11. Generalized outcrop extent of the Kushtaka Formation of the Bering River coalfield showing the eastward gradation in
coal rank (from Merritt, 1986),
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T ab le  3. Generalized stratigraphy in the Bering River coalfield (after Barnes, 1951).

Age Form ation L itho louv Sedim entation

Quaternary fresh-water, g lac ia l, 
m arine orig in  sed im ents

fresh-water, g lac ia l, m arine

Tertiary or Post-Tertiary
d iabase, basa lt, d ikes

Tertiary Tokun Form ation 
K ush taka Form ation

S tillw a te r Form ation 

K a la lla  Form ation

sandstone, sandy shale, shale 
arkosc, sandstone, sandy 
shale, sha le , coal, coaly 
shale
shale, sandstone, sandy 
shale
cong lomerate, sandstone, 
shale, nodu la r shale, inter- 
bedded g laucon itic  sand

m arine orig in 
fresh-water

p artia l sa line 
partia l fresh-water 
m arine orig in

Tertiary or P rc-Tcrtiary graywackc, s la te , igneous 
rock

is complex; average d ip  o f beds is 40° 
(fig. 13). Coals occur in a high ly com ­
pressed series o f isoc lina l, chcvron- 
likc fo lds, incorporated in to an im b r i­
cation or pinching-and-swclling se l­
vage along one o f  num erous bedding- 
plane faults. T he  beds are th inned by 
tectonic lensing to form  ‘sch licrcn ,' 
and thickened at the axes o f fo ld s (figs. 
14 and 15). C oa l rank increases w ith 
intensity o f defo rm ation  to the cast.

M IN IN G  H ISTO RY

The Bering R iv e r f ie ld  was d is­
covered in 1896. Exten sive exp loration 
and testing o f the coa ls were con­
ducted during the early  1900s. Despite 
the identification o f num erous surface 
and underground prospects, no com ­
mercial m ines have been developed. 
The total amount o f coa l produced to 
date is estim ated at on ly a few  thou­
sand tons.

In recent years, the Chugach 
A laska Corporation , in association 
with the Korea-A laska Deve lopment 
Corporation, has been study ing the

FORMATION

_Tokun

upper 

upper middle

tower middle 

tower

SECTION THICKNESS

Sllllwaler

I -

.1."̂

T~
150 m

7

t
150 m

300 m

LITHOLOGY

Medium- to coarse-grained sandstone, 
Ihin coal 
Shale clasts
Fine- lo medium-grained sandstone, 
thin coal
Siltstone, shale, coal

Medium- lo coarse-grained sandstone, 
Ihlck coal

Fine-grained sandstone with 
medium-grained sandstone

Figure 12. Stratigraphy of the Kushtaka Formation (after Smith and Rao, 19S7).



14 Alaska’s Higli-Rank Coal*

The Bering River field is about 0 
25 mi from tidewater. It would be 
considered a ‘grccn-ficld’ energy 
project, since it has no infrastructure 
or overland transportation access 
system. Such a system would likely 
consist of a conveyor or aerial tramway 
lo transport coal from the mine to a 
storage facility al a marine terminal on 
the southeast tip of Kanak Island, 
where it would be loaded on ships for 
export. An access road would connect 
the mine-site facilities with the road to 
Cordova.
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Tokun Formation

Kushtaka Formation

Shale clasts

Fault 

Contact 

Coal heds

Diamond drill hole

Figure 13. Cross section of the Carbon Ridge area (modified from Smith and Ran,
1987).

COAL RESOURCES

Coal resources are concentrated in 
four main areas: Carbon Creek, Trout 
Creek, Clear Creek/Cunningham 
Ridge, and Carbon Mountain. The 
Carbon Creek area is the most 
promising in size and physical condi­
tion of beds. At least 20 coal beds 
ranging from 5 to 10 ft thick have been 
confirmed. Lenses 30 to 60 ft thick 
occur locally.

Resources are summarized as fol­
lows (with overburden depths of 0 lo
3,000 ft):

Measured 60 million tons
Identified 160 million tons

Hypothetical 3,500 million tons

A
Motors 

200

ISO 

100 

5 0

feasibility of developing a coal mine in A 
the Bering River field to produce coal p®0' 
for export. Thousands of feet of cortP° 
drilling have been completed in the 
last few years (fig. 16). A tentative 
mine plan proposes a combination dl00 
opcn-pil and underground mining 
methods.

200 -
ACCESS

LAND STATUS
Figure 14. The ‘Queen Vein,' a 28-foot thick coal scam of the Bering River field. 

Lands in the Bering River coalfield (Photo byR.B. Sanders, 1973.)
arc owned by Chugach Alaska Corpo­
ration.



Figure 16. Coal core from Bering Development Corporation’s drilling project in the Bering River field, 
19S4. (Photo courtesy of Bering Development Cor/joration.)

Bering River Coalfield

Figure 15. Folding in coal beds in the Carbon Mountain area, Bering River field. 
(Photo byR.B. Sanders, lr'7J.)
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Bering River Coalfield Data
C O A L  QUALITY

Rank: Ranges from low-volatile bituminous in the western part of the field to 
scmianlhracitc and anthracite in the eastern part.

Heating content: Range 11,000-15,000 Btu/lb
Average 14,000 Blu/lb

Proximate analysis: Range (%) Average (%)

Moisture 0.01-1.80 052
Volatile matter 2.67-16.15 12.45
Fixed carbon 63.51-85.03 785S
Ash 1.14-22.46 8.48

Ultimate analysis:

Carbon 68.02-89.14 82.14
Hydrogen 0.76-4.49 3.82
Nitrogen 0.81-1.66 1.31
Oxygen 1.40-1.17 3.00
Sulfur 0.21-4.49 1.25
Ash 1.14-22.46 8.48

Major-oxide composition of ash (avg. in %):

Si02 40.03 MgO 1.78
AI2O3 20.82 P2O5 1.84
FC2O3 14.26 Na20 1.00
CaO 7.02 MnO 0.10
k 2o 1.29 Undct. 10.86
TiQ2 1,00

Trace elements in coal ash (avg. in ppm>.

Barium 1,850 Nickel 273
Beryllium 10.5 Strontium 4,282
Chromium 246 Vanadium 198
Cobalt 86 Zinc 677
Copper 166 Zirconium 232

Free-swelling index: 0-2.5

Coking potential: It is questionable whether the low-volatile bituminous coals possess
coking properties, but it is expected that a good coke can be produced by blending the low- 
volatile bituminous coals with other high-volatile bituminous coals.

C O A L  PETROLOGY

Maceral Composition

Because o f the high rank of the coals o f the 
Bering River Held, maceral analyses arc of little 
benefit (Smith and Rao, 1987). Although some 
samples retain remnant morphological 
structures o f various maccrals, the coals arc 
overall pclrologically similar and 
morphologically homogeneous.

Mean-ntaximum v ilrin ile
reflectance (Romaxt %): 1.63-2.66; locally to 9.46

Metallurgical potential: Possible source o f high-grade metallurgical coal.



IiERENDEEN BAY COALFIELD

DESCRIPTION
LOCATION

The H crendccn  Bay coa lfie ld  is lo ­
cated along the shore o f the Bering 
Sea on the northern A la ska  Pen insu la , 
between H crendccn  Bay and Port 
M o llc r , about 350 m i southwest o f 
Kodiak and 100 m i southwest o f the 
Chignik coa lfie ld  (fig. 17).

AREA

The be lt o f coal-bearing rocks is 
about 25 m i long and 5 mi w ide . The 
fie ld covers an area o f 100 mi^ 
(fig. 18).

G E O L O G Y

The high-rank coal deposits o f the 
H crendccn Bay fie ld  occur m ain ly in 
the Coal V a lley  M em ber o f the Upper 
Cretaceous Chign ik Form ation 
(fig. 19), which is over 1,500 ft th ick. 
Typical sections o f coal-bearing strata 
are shown in figure 20, and a scam  at 
M ine H arbo r in figu re 21. Beds are 
m oderate ly fo lded and lo ca lly  broken 
by small-scale fau lts .

MINING HISTORY
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Figure 17. Index map of ihc southern Alaska Peninsula showing ihc locutions 
of the Hcrendccn Buy and Chignik coalfields (modified from Merritt and 
Hawley, 1986).

Between 1889 and 1904, the 
H crendccn Bay fie ld  was the site o f 
local coal deve lopments, small-scale 
m ining, and underground exp loration. 
M ine H arbo r was the main focus o f 
activity. However, very litt le  com m er­
cial production occurred.

The m in ing poten tia l o f the coa l­
fie ld has no l been thorough ly in vesti­
gated, and it may hold considerab le  
potential fo r deve lopm ent o f sm a ll 
mines.

ACCESS

The H crendccn  Bay fie ld  is acces­
sib le to tidewater, bu t H crendccn  Bay 
is b locked by ice severa l months each

year. The most like ly  scenario fo r coal 
sh ipment would requ ire  the construc­
tion o f an overland transportation 
system  (road, ra il, conveyor, aeria l 
tramway, o r s lu rry  pipeline) 15 m i 
th rough a low pass lo  Balboa Bay, on 
the P ac ific  s ide  o f the A la ska  Pen in ­
su la (fig. 17).

CO AL RESOURCES

Coa l resources are concentrated in 
five main areas: M ine C reek/M ine
H arbor, Coal B lu ff, Coal Valley, 
Lawrence V alley , and Coal Point. A  
large num ber o f closely-spaced coal 
beds up to 7 ft th ick have been found 
w ith in  these areas; however, ihickne*

o f beds averages 2 to 4 ft. One 200-ft 
section contains an aggregate 26 It o f 
coal.

R esources are sum m arized as fo l­
lows (overburden depth to 2,000 ft):

M easu red  10 m illion  tons
Iden tif ied  130 m illion  tons

Hypothetical 1,500 m illio n  tons

LAND STATUS

The H crendccn Bay coa lfie ld  
occupies land owned by the state o f 
A la ska  and the A le u t Native Corpora­
tion.
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U E R E N D E E N  DA V
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Geology modified from Burk, 1965 

U
• • Fault-dotted where concealed.
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Unga Conglomerate Member.
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Location of geologic section
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Figure IS. Generalized geologic map of the /lerendeen Day coalfield, Alaska Peninsula (front Merrill and McGee, 19S6).
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Figure 19. Generalized stratigraphy in the Hcrendccn Bay coalfield (modified 
after Burk, 1965; Moore, 1974; and Mancini and others, 1975).

Figure 21). Detailed correlation sections of Hcrendccn Bay coalfield (from 
Merritt and McGee, 1956).

Figure 21. One of the thicker coal scams at 
Mine Harbor, Hcrendccn Bay field. 
(Photo by R.D. Merritt, 19S4.)
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Herendeen Bay Coalfield D ata
C O A L  QUALITY

Rank; High volatile bituminous, typically hvRb.

Keating content: Range 8,400-12,900 Ulu/lb
Average 11,060 Btu/lb

Proximate analysis: Range (%) Average (%)

Moisture 1,80-10.09 4.29
Volatile matter 28.41-48.95 SI.13
Fixed carbon 29.88-57.89 48.80
Ash 2.52-33.23 12.78

Ultimate analysis:

Carbon 56.71-64.52 59.08
I lydrogcn 4.38-S.09 4.64
Nitrogen 0.35-0.90 0.74
Oxygen 18.47-24.10 22,00
Sulfur 0.29-4.68 0.76
Ash 2.52-33.23 12.78

Major-oxide composition of ash (avg, in %):

SiO, 45.2
a i26 3 27.6
*;c2 °3 2.8
CaO 5.4
K, 0 0.7
T ro 2 2.0

Trace elements in coal ash (avg. in ppm):

MgO
I>Oc
N<a20
MnO
so3
Undct.

1.8
0.6
05
0.1
1.7

11.6

Darium 860 Molybdenum 63
I3oron 168 Nickel 43
Cadmium 1 Scandium 23
Chromium 226 Strontium 600
Cobalt 282 Vanadium 154
Copper 81 Ytterbium 5
Gallium 27 Yttrium 51
Lead 38 Zinc 138
Lithium 88 Zirconium 250
Manganese 269

Trace elements in coal (avg. in ppm):

Antimony 0.9
Arsenic 4.8
Fluorine 143
Mercury 0.05

Fusibility o f ash (°F ):

Initial deformation 2701
Softening temperature 2800 + 
I'luid temperature 28(H) +

F'ree-swelllng index: 0-1.5

llaidgrove grindnhility index: 52

Selenium
Thorium
Uranium

0.7
3
l.o

CO A L  PETROLOGY

Avg. composition, volume, 
onneral-matter-free basis, in %:

Vitrinitc 78 5
Pscudovitrinitc 0.1
Gclinitc 2.7
Corpocollinitc 0.7
Vitrodctrinilc 8.4
Total vitrinitc 90.4

Fusinitc 2.5
Scmifusinitc 1.1
Sclcrotiritc 0.4
Macrinitc 0.6
Inert odclrinitc 2.2
Total incninitc 6.8

Cutinitc 0.4
Sporinitc 0.8
Rcsinitc 0.7
Exsudatinitc 0.2
Subcrinitc 0.1
Liptodctcrinitc 0.6
Total liptinitc 2.8

an-maximum vitrin itc reflectance (R<>mnx, 1

Range 0.55-0.90
Average 0.65

Locality
(See figure 18) ^°max C'°.

1 0.66
2 0.27
3 0.67
4 0.62
5 0.60
6 0.66
7 059
8 0.67
9 0.90

10 0.69
11 0.58
12 0.61
13 0.60
14 0.55

Coking potential: Poor caking and coking properties.



Kcc

CHIGNIK COALFIELD  

DESCRIPTION
LOCATION AREA

The Chignik fie ld , about 250 mi 
southwest o f Kod iak and 100 mi 
northeast o f the H crendccn Bay fie ld ,

lie s on the northwest shore o f Chignik 
Bay, which indents the south side o f 
the A la ska  Pen insu la (fig. 17).

The be lt o f coal-bearing rocks is 
about 30 m i long and 1 to 6 m i w ide, 
an estim ated area o f 100 mU (fig. 22).

—  50” 15
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i-----
5 km

Chignik Formation 

Coal Valley Member 

Sampled coal locality 

Location of geologic section

Tertiary Volcanics

Pre-Chignik Fm. Rocks

Tertiary 
Volcanics _

C H IG N IK  I iA Y

LChignik Lagoon

50 30

158-15

G e o lo g y  m o d i f ie d  f r o m  B u rk ,  1 9 6 5

.  -  F a u lt -d a s h e d  w h e re  in fe r r e d

- j— •• Syncline-showing axial trace

Upper
Cretaceous

Volcanics

Figure 22. Generalized geologic map of the Cliignik coalfield, Alaska Peninsula (from Merritt and McGee, 19S6).
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Figure 24. Detailed correlation sections of Chignik coalfield (from Merritt and
McGee, 1986),

GEOLOGY

Coal deposits o f the Ch ign ik fie ld  
lie w ith in the Coa l V a lle y  m em ber o f 
the Upper C retaceous Chign ik Fo r­
mation (fig. 23). T h is un it o f cyclic 
nearshore m arine and nonmarinc 
sedimentation ranges in th ickness to 
1,5(X) ft and is composed o f sandstone, 
pebblc-cobble cong lom erate , siltstone , 
shale, and num erous coa l beds 
(fig. 24). Strata are m odera te ly  fo lded 
and loca lly  fau lted . D ip s vary from 
20° to 35°.

Figure 23. Generalized stratigraphy in 
the Chignik coalfield. Kcc = Coal 
Val/ev Member, Chignik 
Formation (after Vorobik and 
others, 1981).

MINING HISTORY

Coal was first d iscovered on the 
banks o f the Chign ik R ive r in 1885. In 
1893, the A la ska  M in in g  and 
Development Company opened a 
sm a ll coal m ine on Anchorage Bay 
near Chignik Lagoon, and the A laska 
Packer’s A ssocia tion  opened the Chig­
nik R iver M ine to produce coa l fo r the 
local fish cannery and for steamers. 
The Chignik R iver M ine  operated un­
til 1911. Severa l o ther sm a ll under­
ground m ines and prospects were 
op cd in the early  1900s at Thom p­
son V alley (fig. 25), W ha le r’s C reek,

and Hook Bay, bu t they accounted for 
very litt le  p roduction . There has been 
no m ining activ ity since.

A lthough some exp loration has 
been conducted in recent years, the 
m in cab ilily  o f most areas has not been 
thorough ly investigated. D u rin g  1980-

81, R esource A ssocia tes o f A laska, 
Inc. (a sub sid ia ry  o f N ER C O  M inera ls 
Co.), exp lored several areas owned by 
the B risto l Bay Native Corporation in 
the Chign ik fie ld  and outlined sm all 
potentia l m in ing blocks.

- Hoodoo Formation 
ukc .

Chignik Formation

UPPER -  
CRETACEOUS

HIATUS -
LOWER _ 

CRETACEOUS

UPPER
JURASSIC Naknok Formation

S tan lukov lch  Fm.
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ACCESS

A lthough the Chignik fie ld  is ac­
cessib le to tidew ater, Chignik Bay it­
se lf has no su itab le  harbor fac ilitie s for 
large vessels. I t  wou ld  be necessary to 
construct coal sh ipment fac ilitie s , in ­
c lud ing overland transportation system 
(access road and conveyor or aeria l 
tramway) through a low  pass to the 
head o f K u iuk ta  Bay, about 5 m i south 
o f the coal belt.

COAL RESOURCES

Coal resources arc concentrated in 
four main areas: Chign ik R iver,
W haler’s C reek, Thompson Valley, 
and Hook Bay. Coal beds range in
thickness to 7 ft, but a rc typ ica lly 
about 3 ft th ick.

Resources a rc  sum m arized as fo l­
lows (depths o f 0 to 2,000 ft):

M easured 10 m illion  tons
Iden tified 230 m illion  tons

Hypothetical 1,500 m illion  tons

LAND STATUS

The Chignik coa lfie ld  lie s w ith in 
lands owned by the B risto l Bay Native 
Corporation.

Figure 25. Lower coal horizon at Thompson Valley, Chignik field, Alaska Peninsula. 
This scam previously supported a small mine. (Photo by R.D. Merritt, 19S4.)
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Chignik Coalfield D ata
C O A L  QUALITY

Rank: High volatile bituminous, typically hvDb.

Heating content: Range 8,800-13,750 Bti /lb
Average 11,800 Btu/lb

Proximate analysis: Range (%) Average (%)

Moisture 1.00-6.97 4.40
Volatile matter 25.54-40.61 36.33
Fixed carbon 37.86-57.08 47.66
Ash 4.15-30.56 11.61

Ultimate analysis:

Carbon 56.59-68.45 64.15
Hydrogen 4.12-5.10 4.71
Nitrogen 0.68-0.78 0.71
Oxygen 14.14-24.65 17.46
Sulfur 0.28-4.79 1.36
Ash 4.15-3056 11.61

Mnjor-oxidc composition of ash (avg. in %):

Si O-) 42.0 MgO 2.2
a i20 3 29.3 p2 °5 05
f?c2°3 5.6 Na20 0.2
CaO 4.0 Mn“0 0.1
K ,0 05 SO, 5.9
T t0 2 1.7 Unilct. 8,0

Trace elements in coal ash (avg. in ppm):

Barium 367 Molybdenum 7
Boron 400 Nickel 27
Cadmium 1 Scandium 30
Chromium 55 Strontium 150
Cobalt 13 Vanadium 173
Copper 78 Ytterbium 6
Gallium 30 Yttrium 57
Lead 32 Zinc 83
Lithium 192 Zirconium 217
Manganese 455

Trace elements in coal (avg. in ppm):

Antimony 0.3 Selenium 0.4
Arsenic 3.7 Thorium 4.0
Fluorine 65 Uranium 1.1
Mercury 0.09

Fusibility of ash ( ° F):

Initial deformation 2794
Softening temperature 2800 +
Fluid temperature 2800 +

Free-ssvelling index: 0-15

Hardgrove grindabilily index: -16

C O A L  PETROLOGY

Avg. composition, volume, 
mineral-mutter-frce basis, in %:

Vitrin ile 78.3
Gclinitc 2.0
Corpocollinitc 0.4
Vitrodctrinitc 10.9
Total vitrinitc 91.6

Fusinitc 2.0
Scmifusinitc 1.0
Sclcrotinite 0.4
Mucrinitc 05
Inert odctrinite 1.8
Total incrtinite 5.7

Cutinitc 0.3
Sporinitc 0.8
Rcsinitc 0.6
Exsudalinitc 0.1
Subcrinitc 0.1
Alginitc 0.1
Liptodctcrinitc 0.7
Total liptinite 2.7

in-ntaximum vitrin ile reflectance (R"n m i

Range
Average

Locality 
(See figure 221

0.57-1.76
0.73

Romax (%)

15 057
16 0.62
17 0.62
18 0.67
19 0.64
20 0.82
21 1.01
22 0.95
23 0.79
24 1.76
25 058
26 0.62
27 0.60
28 0.60
29 0.66
30 0.58
31 0.68
32 0.69
33 0.70
34 0.71
35 0.78
36 0.60
37 0.66
38 0.65
39 0.65
40 0.70

Coking potential: Poor caking and coking properties.
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WESTERN ARCTIC COALFIELDS  

DESCRIPTION

LOCATION

The W estern  A rc tic  region fo rm s a 
part o f the Foo th ills subprovi.ice in 
northern A la ska  (fig  26). Three spe­
cific areas that show the highest 
potentia l for near-term deve lopm ent 
o f b itum inous coal deposits arc Cape 
Beaufort (or Li/.-A syncline), D cad fa  . 
syncline, and Kukpow ruk R iver, west 
o f Howard syncline (fig. 27). The Liz- 
A  syncline is ju s t in land from  Cape 
Beaufort on the Chukch i Sea coast. 
The D ead fa ll syncline is 6 m i east o f 
the Chukchi Sea, and the Kukpow ruk 
R iver area is about 14 m i cast o f the 
Chukchi Sea and 25 m i upstream  from 
the mouth o f the Kukpow ruk R iver.

a r c t *c
O C E A N Barrow

WESTERN  
ARCTIC REGION

Cape Llsburne

Bituminous coal r rTTn> KILOMETERS

AREA

The Cape Beaufort area covers 
about 30 mi-. The D ead fa ll syncline 
encompasses less than 100 m i2, and 
that portion o f the Kukpow ruk R iver 
area under consideration here- the 
western end o f the Howard sync lin c-  
has an area o f 20 to 30 m i2. W ith in  
these b roau  areas, severa l specific 
m ining b locks or un its can be defined .

G E O L O G Y

The geo logy o f the W estern  A rc tic  
region is dom inated by a se rie s o f east- 
west-trending svnc lincs and an tic lines. 
The synclincs contain b itum inous coal 
beds in tho Corw in Form ation o f the 
Crclaccous-agc N anushuk G roup 
(figs. 28 and 29). In  the W estern  
A rctic region, the Corw in Form ation 
varies in th ickness from  7,000 to 
10,000 ft. The type lo ca lity  o f the 
Corwin Form ation is at Corw in B lu ffs 
(fig. 26), 35 m i west o f Cape B eau fo rt, 
where 80 or more coa l beds over 1 ft 
thick are exposed. In te rbedded  w ith 
coal scam s arc sandstones, c laysloncs, 
silts loncs, and carbonaceous shales 
that formed in a prograd ing de lta ic
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Figure 27, Important bituminous coal-bearing areas and structural features of the 
Western Arctic region (modified from Chapman and Sable, 1960).

Figure 26. Distribution of bituminous coal deposits in northern Alaska (modified
from Knutson, 1981).
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system in swampy coasta l low lands. 
The strata are flat-lying to gen tly  
dipping (10° to 2 0°) and their 
structure is re la tive ly  sim ple (figs. 29 
and 30). Rank o f the coals increases 
w ith the complexity in stru c tu re  from  
north to south in the foo th ills o f the 
B rooks Range.

M IN IN G  H ISTO RY

The coals o f the W estern A rc tic  
region were firs t reported by the 
Bccchcy expedition o f 1826-27. In  the 
late 1800s and early  1900s, coal from  
Ihe Corw in B lu ffs and Cape Beaufort 
areas was used lo  fue l whaling ships. 
A .J. C o llie r conducted the firs t geo­
logic reconnaissance o f coasta l de ­
posits south o f Cape B eaufort in 1904.

Morgan Coal Company firs t ex­
p lored the coking coai deposit on the 
Kukpowruk R ive r in 1954. bj d riv ing  a 
70-ft tunnel in the 20-ft-thick be*! The 
company s t ill ho lds a U .S. Bureau o f 
M ines preference-right coal lease on
5,000 acres in that area. Un ion C ar­
b ide investigated the Kukpow ruk R ive r 
coking coal deposit from  1961 to 1963,

Figure 2H. Generalized stratigraphy of 
the Western Arctic region 
(inutlifted from Alilbrandt and 
others, 1979).

Figure 29. Geologic map and cross section of the Deadfall syncline, Western Arctic 
region (modified from Callahan and Eukins, 19k?).

Figure JO. Typical cross sections in the Kukpowruk River area of the Western Arctic
(from Knutson, 19k 1).

Surficinl deposits
SEAMS:

Corwin F m. 
nonmarino
Corwin Fm. 
transitional marine

Kukpowruk 
F m.; marine, DEADFALL

CHUKCHI

SEA / SYNCLINE

CROSS SECTION
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Figure 31. Twenty-foot thick coal seam at Kukpowruk River, Western Arctic re­
gion. (Photo by G.R. Eakins, 19S2.)

and K aiser Eng ineers perform ed de ­
ta iled m in ing and econom ic 
evaluations from  1970 to 1977. From  
1981 to 1986, the S tate o f A la ska  and 
the North Slope Borough conducted 
extensive exp loration and predevelop- 
ment site  investiga tions o f coal de ­
posits at Cape Beaufort and in the 
D eadfa ll syncline area.

ACCESS

Access to the D ead fa ll syncline de ­
posits was thorough ly stud ied  by the 
W estern A rc tic  Coal Development 
Pro ject (A rctic S lope Consu lting 
Engineers, 1986). A  5.4-mi haul road 
would conned the m ine site  w ith a 
port fac ility  and berth ing  area for 
barge tra ffic . A  2,800-ft lead-in chan­
nel would be d redged to an operating 
depth o f 13 ft. Coal wou ld  be sto red at 
the barge load ing fac ility  for domestic 
shipment during  the ice-free season. 
Coal for fo reign export wou ld  be 
transported to a separate ice-free port 
fac ility  w ith a la rge storage capacity 
and a harbor for berth ing  and load ing 
o f seagoing ca rrie rs . Largc-volumc 
sh ipments from  e ithe r the Cape 
Beaufort or K ukpow ruk R ive r areas 
would p robab ly fo llow  a s im ila r plan, 
unless a long d istance ra il line were 
completed lo  the W estern A rc tic  
region.

COAL RESOURCES

The North Slope, in c lud ing the 
National Petro leum  Reserve o f A la ska  
(NPRA) and bo rdering  areas to the 
east and west o f it, ho lds as much as 
4 tr illio n  tons o f coal. The W estern 
A rctic region west o f N PR A  may 
contain up to 1 tr illio n  tons o f coal. 
Approximately 60 percent o f North 
Slope coal is estim ated to be o f b itu ­
m inous rank. Ten percent or more o f 
the stratigraph ic section from  some 
wells consists o f coal. Between 150 
and 200 coal beds, 60 percent o f which 
are over 3.5 ft th ick , have been co rre ­
la ted in the Corw in Form ation o f the

W estern  A rc tic . The th ickest iden ti­
fied outcropp ing seam in the region is 
at Kukpow ruk R ive r (fig. 31). A t 
Cape Beaufort, coal beds range in 
th ickness lo  9 ft in outcrops ( fg . 32) 
and lo  17 ft in d r ill holes; at D eadfa ll 
syncline, coal beds range in th ickness 
from  4.5 to 13 ft.

A t a m in im um , the W estern A rc tic  
region contains 125 m illion  tons o f 
strippab le coal resources amenable to

modern m echanized m ining; further 
exp loration w ill de lineate o ther slrip- 
p ab lc resources. P len tifu l add itiona l 
resources can be developed by under­
ground m in ing methods. Domestic 
uses o f W estern  A rc tic  coal are heat 
and power generation for v illages in 
northwest A la ska  and power produc­
tion fo r o ther large-scale m in ing such 
as the Red Dog z inc m ine north o f 
Kotzebue.
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Fig.irc 32. Sampling a thick coal bed north of Cape Beaufort, Western Arctic 
gion, 1981. (Photo courtesy of P. D. Rao, University of Alaska M1RL.)

Oipc Deadfall Kukpowruk 
Ikaufort syncline River

Measured •15 f>0 20
Identified 390 500 275
Hypothetical 1,700 5,(XX) 1,200

LAND STATUS

Lands in the W estern A rc tic  coa l­
fie ld s region a rc owned by A rc tic  
Slope Reg iona l Corporation, and 
leased by the M organ Coal Company 
(U.S. Bureau o f M ines preference- 
right lease to  5,(XX) acres in the 
Kukpowruk R ive r area).

Coal resources at Cape Beaufort, 
D eadfa ll syncline, and Kukpowruk 
R iver arc lis ted  be low  in m illion s o f 
tons (overburden depths from  0 to
3,000 ft):
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W estern Arctic Coalfields Data 
CAPE BEAUFORT

COAL Q UAL ITY  COAL PETROLOGY
Rank: hvAb-hvCb Avg. composition, volume,

minernl-matter-free basis, in ‘il:

Healing content: Range 9,100-12,700 Htu/ll)
Average 12,300 Blu/lb

Proximate analysis (range in "c, mean in parentheses):

Moisture 25-7 Fixed carbon
(4-5)

Volatile matter 22-33 Ash
(29.7)

Ultimate analysis (range in %, mean in parentheses):

Carbon 46-71 Oxygen
(58.3)

Hydrogen 3.5-5 Sulfur
(4-5)

Nitrogen 0.7-1.5 Ash
( 1.1)

tjor-oxide composition uf ash (avg. in %):

S i02 49.7 MgO
AI2O3 25.1 SO3
Fe2 0 3 3.2 P2O5
CaO 6.2 MnO
T .0 2 1.1 Undct.

ice elements in coal ash (avg. in ppm):

Boron 440 Nickel
Chromium 55 Silver
Cobalt 40 Tin
Copper 40 Vanadium
Gallium 30 Zinc
Lead 55 Zirconium
Molyt'dcnum 5

Trace elements in raw coals (avg. in ppm):

Boron 75 Nickel
Chromium 15 Silver
Cobalt 8 Tin
Copper 9 Vanadium
Gallium 6 Zinc
Lead 10 Zirconium
Molybdenum 1

Vitrinite 62.2
Pscudovitrinitc 10.0
Gclinitc 0.7
Phlobaphinitc 0.4
Pscudophlobaphinitc 1.0
Sporinitc 1.2

37-55 Rcsinitc 0.8
(46.8)
8-27 Cutinite 0.1

(16.0) Alginitc 0.0
llxsudatinilc 0.1
Thick cutinite 0.1
Subcrinilc 0.0

13-25 Other liptinitc 0.0
(19.1)
0.2-0.4 Fusinilc 0.8

(0.3) Scmifu'initc 14.3
8-27 Macrinitc 1.7

(16.7) Globular macrinitc 1.3
Incrtodctrinitc 5.3
Sclcrolinitc 0.0

2.7 Mean-maximum vitrinite
0.6 reflectance (Romaxi %): 0.70
0.3
0.1
75

40
3.5

295
130
110
500

8
1

35
30
25

100

Fusibility of ash (reducing temperature, ° F):

Initial deformation 2320
Softening temperature 2410
Fluid temperature 2520

Free-swelling index: 0-0

Hardgrove grindabilily index: 58

Coking potential: Increased with depth; coal from 200-ft shows pronounced coking characteristics,
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DEADFALL SYNCLINE

COAL QUALITY
Rank: hvAb-hvCb

COAL PETROLOGY
Avg. composition, volume, 
minernl-mntter-free basis, in %

Healing content: Range 10,900-13,200 Htu/lb
Average 12,900 R lu/lb

Proximate analysis (range in %, mean in  parentheses):

Moisture 23-8 Fixed carbon
(4.6)

Volatile matter 22-36 Ash
(33.9)

Ultimate analysis (range in %, mean in parentheses):

Catbon 451-65 Oxygen
(59.4)

Hydrogen 3.7-5.1 Sulfur
(4.6)

Nitrogen 0.8-1.4 Ash
(1.1)

Major-oxide composition of ash (avg. in %);

SiO, 30.9 MgO
A120 3 29.2 SO,
FC2O3 4.8 ^2 5
CaO 173 MnO
T i0 2 0.7 Undct.

Trace elements in coal ash (avg. in ppm):

Boron 300 Nickel
Chromium 50 Silver
Cobalt 30 Tin
Copper 35 Vanadium
Gallium 30 Zinc
Lead 50 Zirconium
Molybdenum 5

Trace elements in raw coals (avg. in ppm):

Boron 55 Nickel
Chromium 12 Silver
Cobalt 8 Tin
Copper 10 Vanadium
Gallium 5 Zinc
Lead 10 Zirconium
Molybdenum 1

Vitrin ite 58.1
Pscudovitrinitc 10.7
Gclinitc 0.9
Phlobaphinite 0.1
Pscudophlobaphinitc 1.1
Sporinite 1.7

35-56 Rcsinitc 1.0
(53.9)
55-22 Cutinite 0.2

(7.6) Alginilc 0.0
F.xsudatinitc 0.0
Thick cutinite 0.3
Subcrinite 0.0

17-27 Other liptinitc 0.0
(23.3)
0.2-0.3 Fusinitc 2.0

(0.2) Scmifusinite 16.4
55-22 Macrinitc 2.4
(11.4) Globular macrinitc 0.3

Inert odctrinitc 4.8
Sclcrotinitc 0.0

6.7 Mean-maximum vitrin ile
13 reflectance (Ronnx, %): 0.70
0.8 
0.0 
03

252
180
95

100
220

7
1

25
20
18
80

o
Fusibility of ash (reducing temperature, F):

Initial deformation 2093
Softening temperature 2143
Fluid temperature 2189

Free-swelling index: 0-6

Ilurdgrove grindability index: 56

Coking potential: Similar to Cape Hcaufort coals.
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KUKPOWRUK RIVER

COAL QUALITY
Rank: hvAb-hvCb

Healing content: Range 11,900-14,100 B tu/lh
Average 13,800 I3lu/lb

Proximate analysis (range in %, mean in parentheses): 

Moisture 

Volatile matter

0.8-10
(2.8)

31-40
(35.2)

Ultimate analysis (range in %, mean in parentheses): 

Carbon 

Hydrogen 

Nitrogen

57-77 
(70.0) 
45-5.6 
(5.1) 
1.0-1.6 
(1.3)

Mqjor-oxide composition of ash (avg. in %):

SiO,

£*2°3
S P
T i0 2

51.5 
25 5 
4.8 
3 5 
1,0

Trace elements in coal ash (avg. in ppm):

13oron —

Chromium 40
Cobalt 35
Copper 150
Gallium 50
Lead 150
Molybdenum -

Trace elements in raw coals (avg. in ppm):

IW on —

Chromium 4
Cobalt 4
Copper 12
Gallium 4
Lead 14
Molybdenum -

Fusibility o f nsh (reducing temperature, F):

Initial deformation 
Softening temperature 
Fluid temperature

Free-swelling index: 0-0

Hardgrove grindahility index: -

2040
2110
2390

COAL PETROLOGY
Avg. composition, volume, 
mineral-matter-frec basis, >n 51:

Vitrin itc 60.9
Pscudovitrinitc 16.3
Gclinitc 1.7
Phlobaphinitc 0.3
Pscudophlobaphinitc 1.0
Sporinitc 1.9

Fixed carbon 52-60 Rcsinitc 0.7
(585)

Ash 25-15 Cutinite 0.4
(35) Alginilc 0.1

Exsudatinitc 0.0
'ITiick cutinite 0.3
Subcrinitc 0.1

Oxygen 12-18 Other liplinitc 0.0
(145)

Sulfur 0.2-05 Fusinitc 0.6
(0.3) Semifusinitc 11.4

Ash 25-15 Macrinitc 1.1
(8 .8) Globular macrinitc 0.3

Inert odctrinitc 2.9
Sclcrotinitc 0.0

MgO 3.0 Mean-maximum vitrinite

l°A 05 reflectance (Ron)ax, %): 0.73

w
0.6
0.1

Undel. 6.5

Nickel 80
Silver —

Tin -

Vanadium 65
Zinc -

Zirconium 190

Nickel 7
Silver -

Tin -

Vanadium 9
Zinc —

Zirconium 19

Coking potential: Significant coking, properties; generally soft-coking.
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A s ih c  ch ie f energy resource o f Ihe 
world today, where esca la ting energy 
needs sap rap id ly  dec lin ing petro leum  
resources, coal w ill p lay an increasing 
part in the w o rld  energy supply. Coal 
is the p rim ary source o f fue l for 
e lcctrical-power generation in the 
Un ited States.

A la ska ’s to ta l coal resources are 
estim ated at between 5.5 and 6.0 t r i l­
lion tons, over h a lf o f which a rc o f 
b itum inous rank. The to ta l energy 
equ iva len t (in Btu) o f a ll the coal in 
A laska exceeds by severa l o rders o f 
magnitude that o f a ll known o il re ­
serves in the State. The energy 
equ iva len t o f A la sk a ’s b itum inous coal 
resources a lone is estim ated to be 
more than 1,000 P rudhoc Bays 
(orig inal recoverab le  reserves o f about 
10 b illio n  barre ls) .

Because o f its vast coal resources, 
A la ska  p rom ises to  becom e an 
important coal-m ining and export 
center fo r the next decade and w e ll 
into the next century. The potentia l 
for coal deve lopm ent in A la ska  is un ­
lim ited , and A la sk a ’s stra teg ic position 
cn the northern Pacific R im  p laces it

in the center o f expanding trade 
routes. A la ska  is, in fact, c lo ser lo  Fa r 
E as t m arkets than A u stra lia , Canada, 
or South A frica .

The low  su lfu r content o f A la sk a ’s 
coal ( less than 0.5 percent) is a ch ie f 
a ttraction for Pac ific  R im  industria l 
buyers. The environm enta l s ign ifi­
cance o f low-sulfur coal w ill increase 
dram atica lly  in the fu tu re ; environ­
m ental p rob lem s encountered in m in­
ing, preparation , and use o f high-sulfur 
coal can be avo ided w ith low-sulfur 
A la ska  coal.

The su lfu r content o f A laska coals, 
on average, is about ha lf that o f the 
lowest-sulfur coals o f the contiguous 
U .S. A la ska ’s coa ls are un ique ly  low 
in the acid-producing, p yrilic  form  o f 
su lfu r that causes acid-mine drainage 
in other U .S. coal-producing regions, 
and lower mean annual tem peratures 
\nd loca l re la tive a rid ity  ac l to reduce 
oxidation effects on A la ska ’s coals 
when exposed to the environment.

A la ska  coals p roduce low sulfur- 
oxide (SOx) em issions. M ost A la ska  
coals meet the U SEPA  em ission 
standards (1.2 lb  SO2/M M  Btu) for

d irect combustion. Because n itrogen 
content is a lso low, the low  com bined 
em ission o f SO x and NO x gases during 
combustion make A la ska ’s coals 
among the most environm enta lly  safe 
in the world . A la ska ’s high-rank coals 
also possess good ash-fusion 
characteristics and low  m o istu re and 
m eta llic trace-clement content.

Coal m in ing has taken place in 
A la ska  for 130 yr. I f  th is long history 
o f coal deve lopm ent proves one thing, 
it is that coal m in ing can exist in har­
mony w ith the un ique A la ska 
environment. The U s ib c lli Coal M ine 
near H ca ly (in in te rio r A la ska) pro­
vides an examp le- from  its longstand­
ing com m itm ent to land-rcsloration 
p rogram s- lha t coal m in ing can be 
conducted in A la ska  w ith both eco­
nom ic success and environm enta l re ­
stra in t. A s coal m in ing activ ities 
increase in the s la te , A laska has the 
opportun ity to serve as a model for 
m in ing e ffic iency and p rudent land- 
rcsto ra tion  practices in A rc tic  and 
Subarctic regions.
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Asli A sh is determ ined during  the proximate analysis, but a lso form s an in tegra l part o f the u ltim ate  analysis. 
(See U ltim a te  analysis.)

Ash conten t The ash content o f a coal is the percentage o f incom bustib le  m ateria l in coal determ ined under 
standard ized cond itions by burn ing  a sample and m easuring the ash. (See Proxim ate analysis.)

C arbon Carbon is de term ined by ca ta ly tic burn ing in oxygen and the subsequen t m easurem ent o f the amount o f 
carbon dioxide fo rm ed. T o ta l organ ic carbon is equa l lo  the to ta l carbon content less the carbonate carbon. 
T o ta l carbon in a sam p le is g rea te r than the fixed carbon content. (See U ltim a te  analysis.)

Cok ing an ti m e ta llu rg ic a l po ten tia l Coking and m eta llu rg ica l potentia ls re fe r lo  the degree to which coals swell, 
fuse, and run together to produce a strong coke substance under certa in  specified conditions. Coking or 
caking coa ls are the most important o f the b itum inous coa ls because o f the ir su ita b ility  fo r the production o f 
coke for m e ta llu rg ica l uses. Coking coals arc typ ica lly low-ash, low-sulfur, and low- to medium-volatile 
b itum inous rank.

F ixed carbon conten t F ixed carbon is the so lid com bustib le  m atter o f coal rem ain ing a fte r the removal o f 
m o istu re , vo la tile  m atter, and ash, It is determ ined by d ifference and is expressed as a percentage. (See 
Proxim ate analysis.)

F lu id  tem pera tu re  The point ind ica ted  by the spread ing out o f the com p le te ly  m elted ash cone in to a flat layer. 
(See F u s ib ility  o f ash.)

Free-swelling index (FS I) FS I is a m easurem ent obta ined by the rap id heating o f a coal sam p le in a non­
restra in ing c ruc ib le . It ranges on a sca le  o f 0 io  9, where noncaking and nonswelling coa ls arc 0 on the scale. 
FS I g ives an ind ica tion  o f the caking characteristics o f a g iven coal.

F u s ib ility  o f ash  (F °)  A sh- fusib ility  temperatures vary w ith the character o f coals, p articu la r ly  the ash content, 
and is less fo r low-rank coals. Am ong the types performed are e ithe r a 3-point or 4-point (reducing 
atmosphere only) ash fu s ib ility  o r an 8-point (reducing and oxid iz ing atmospheres) ash fu s ib ility . The m elting 
tem perature and defo rm ationa l changes o f an ash cone arc m easured at va rio us stages. In  the 3-point test, 
tem peratures are m easured a l the point o f in itia l deform ation , so ften ing point, and flu id  stage. In  the 4-poinl 
test, an add itiona l m easurem ent is taken at the hem ispherica l stage, as fo llows:

Point n f in it ia l de fo rm ation  The tip  o f the ash cone beg ins to deform .

Soften ing po in t The point w here the ash cone height is equa l to one-half its w idth .

H em ispherica l stage The point where Ihc ash cone height is equa l lo  its w idth .

F Iu .J  tem pera tu re  The point ind ica ted by the spread ing out o f the com p le te ly  m elted ash cone into a fiat 
layer.

H ardgrove g r in d a b ility  index (11(11) H G I is a measurement that peaks in the b itum inous ranks and is less for 
lign ites and an th racites. In term ediate-rank coals are so fte r and easier lo  g rind , whereas lower and higher 
rank coa ls a rc m ore d ifficu lt to  g rind  and hence have lower g rin dab ility  ind ices. The g rin dab ility  index is 
ca lcu la ted  by m easuring the quan tity  o f -200 mesh fine coal p roduced a l d iffe ren t m o isture levels; that is, a l 
two or th ree tem peratures. The re la tive case o f pu lveriza tion  is compared to a standard  coal having an HG I 
o f 100.
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Heating conten t o r heating va lue  M ea ling content re fe rs to the amount o f heat ob ta inab le  from  coa l expressed in 
B ritish  therm al un its (Btu) per pound. It is determ ined by the use o f an ad iaba tic bom b ca lo rim e te r, which 
m easures the temperature rise a fter combustion o f a coal sample in an oxygen bomb.

Hem ispherica l stage The point where the ash cone height is equa l to its w id th . (Sec F u s ib ility  o f ash.)

Hydrogen Hydrogen is determ ined by cata ly tic burn ing in oxygen and the subsequen t m easurem ent o f the water 
formed and absorbed by a dcsiccant. (See U ltim a te  analysis.)

Major-oxide com position o f a sh  M a jo r oxides inc lude Si02, A I2O3, FC2O3 , T i02, CaO, MgO, N a20, K2O, P2d5> and 
SO3 . These compounds typ ica lly compose over 99 percent o f coal ash.

M o is tu re  conten t M o istu re  content inc ludes surface m o isture that can be removed by na tu ra l d rying , and inherent 
m o isture that is contained stru c tu ra lly  in the coal substance. Surfic ia l w ater on coal is free or adherent. 
Inheren t m o isture is held physically by vapor pressure or other phenomena. The to ta l m o istu re content a lso 
inc ludes chem ica lly bound water. The equ ilib r ium  or bed moisture (for c lassifica tion  by rank) is the inherent 
moisture-holding capacity o f a given coal (in s itu) measured a l 30°C w ith a 97 percent re la tive  hum id ity 
atmosphere. (Sec Proxim ate analysis.)

N itrogen N itrogen is determ ined typ ica lly by a chem ica l d igestion w ith the contained n itrogen converted lo  
ammonia by the K jcldah l-Gunning method. (Sec U ltim a te  analysis.)

Oxygen Oxygen is estim ated by d ifference; to ta l carbon, hydrogen, su lfu r , nitrogen, and ash arc sub tracted  from 
100 percent. (Sec U ltim a te  analysis.)

Point o f in it ia l defo rm ation The tip o f the ash cone beg ins to deform . (See F u s ib ility  o f ash.)

Proximate an a ly s is A  proximate analysis o f coal inc ludes determ inations o f the m o isture , vo la tile  m atter, ash, 
and fixed carbon (by d ifference) content by prescribed methods. A  com p lete proxim ate analysis is reported 
on as-received, moisture-free, and moisture- and ash-free bases and to ta ls 100 percent. Sometim es, analyses 
are reported on an cqu ilibrium -bed-moislure bas is as w e ll. Un less o therw ise stated , analyses are assum ed to 
be on an as-received basis.

Rank Rank is the basis o f coal c lassifica tion in Ihe na tura l series from lign ite  lo  an thracite and re fe rs to the 
degree o f metamorphism  o f coal. H igher rank ind ica tes greater m ctamorphism . B itum inous coals and 
an th racites are considered to be high-rank; subb itum inous coals and lign ite s, low-rank. C lasses o f high-rank 
coals arc:

ASTM * Rank
abbrevia tion (in decreasing order)

ma meta-anthracite
an anthracite
sa scm ian th racite
Ivb low vo la tile  b itum inous
mvb medium  vo la tile  b itum inous
hvAb high vo la tile  A  b itum inous
hvBb high vo la tile  B b itum inous
hvCb high vo la tile  C  b itum inous

Am erican Society fo r T esting  and M ateria ls.

Soften ing po in t The point where the ash cone height is equa l to one-half its w idth . (See F u s ib ility  o f ash.)
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S u lfu r  To ta l su lfu r is composed o f pyritic (or su lfide) , organic, and su lfa te  forms. P y r ilic  su lfu r is com bined w ith 
iron in the m inera ls pyrite and m arcasitc . Pyritic su lfu r is usua lly  the most abundant form  in coals and is 
ch ie fly responsib le fo r acid m ine drainage. O rganic su lfu r, typ ica lly the most abundant form  in A laskan  coals, 
is bonded to the carbon structure . Su lfa tes form m ain ly by weathering, in to ca lc ium  and iron varie tie s. Three 
methods used fo r su lfu r determ inations arc Eschka, high-tcmpcrature com bustion , and bomb-washing. (See 
U ltim a te  analysis.)

T race elements in  coal and coa l ash  T race e lement analysis is important fo r environm enta l concerns attendant to 
coal m in ing and use. The most important trace e lem ents a rc arsenic, be ry llium , boron, cadm ium , chrom ium , 
coba lt, copper, fluo rin e , ga llium , germ an ium , ind ium , lanthanum , lead, m ercury, m o lybdenum , nickel, 
se len ium , th a llium , titan ium , uran ium , vanadium , y ttrium , and zinc. Trace-clement analysis is perform ed by 
atom ic absorp tion, spark-source mass spectrophotometry, X-ray fluorescence, and neutron activation .

l l lt in ia te  an a ly s is An u ltim ate  analysis o f coal determ ines the contents o f the e lem ents carbon, hydrogen, su lfu r, 
nitrogen, oxygen (by d ifference), and ash. These quan titie s a lways to ta l 100 percent.

V itr in ite  re ilectance V itr in itc  reflectance is a measurement o f the extent to  which light is re flec ted  from the 
surface o f a po lished coa l sample. The measurem ents a rc made on the v itr in itic  m acera l components o f the 
coal substance and are used in the determ ination o f rank and coking characte ristics o f coal. M aximum  
reflectances are m easured in o il fo r a l least 100 v itr in ile  particles.

V o la tile  m a tte r content V o la tile  m atter inc ludes substances in coal o ther than mo isture that are g iven o ff as gas 
and vapor during  com bustion . (See Proxim ate analysis.)
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