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INTRODUCTION T

The congtruction. of frame Jhouses. (fig. l) in recent years instead of
the conventional sod hut.(igloo)(fig. 2) by the Eskimos in the villages
along the Arctic Ocean.has increased the .demand for fuel in thesc villages.
The frame houses, which.are not insulated .against oxtreme cold and are 4if-
ficult to heat, are equipped with coal stoves., The well-insulated sod huts
were heated comfortably with whale-oll stoves. In somec years whaling is
poor, consequently-therc.is a .demand for solid‘fuel.

The Eskimo villages ueually are .on the sand .gpits at the mouths of
rivers and points ¢f land ncar .the baet fishing and hunting grounds.

These narrow necks of land usually are sand bars that are not underlain
with coal, and coal must be transported to the villages. Lack of develop-
ment -of coal deposits in the Arctic has made 1t necessary to import coal
from the- States, .generally from Washington, to 'supply. these villages..
This coal is imported by boat and is receivad once ‘a year. Its cost-is
high, and development of coal deposits in the Arctic to. supply these native
villages -should result .in a considerable .saving to the Government- operated
schools and hospitals &g well as to the nativesd,

Early traders attempted to establish coaling stations in the Arctic,,
and the Eskimos generally know where the coal deposits are .situated. A .
reconnaigsance of a, number of deposgits in the Arctic was made in the sunmer
of 1946 by engineers of “the Coal Division, Fuels and Explosives Branch, .~
Bureau of Mines, and this report describes the areag investigated -and sug—
gests plans for the development of some of these deposi‘bs. '

I A
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Figure 2. - Eskimo sod hut (igloo).




150° 146° 142°
o
pre.y
e 70°
“” .'Qo" od0
\N
t
G
A n
“.
§ Chandler Lak
ya
/ \
%-
; \
c
/ gust™ N
9
1 e X ¥
) b “.
G o
<i
Y
Fairbanks
“.

Figure 3. - Location map showing areas investigated (marked by x) in the Arctic regions of Alaska,
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DESCRIPTION OF AREAS. -

The following areas were investigdted  Chicago Creek end George Waellin
mines, Deering, Fairhaven Mining DlStIlCu, Kukpowruh River and Tepsako
hlver, PoinL Lay, and mines areas 1, 2, and 3, th Rlver, wainwribht.

The Meade River area was not studied. /A descrlpblon of this dis trict
is given in Reportv ol investlgatlons )954.“

’ Deerlng, Failrhaven Minlng District

Two mines were examined in this area - the Chicago Creek and George
Wallin mines. Their location is shown in figure 3. The George Wallin mine
is situated on the north bank of the Kugiuk River between Reindeer Creek ,
and Montana Creek, approximately 20 miles S, 49° E. of Deering and approxi-
mately 12 miles west of Candle. The Chicego .Creek mine is about 4 miles
northwest of the George Wallin mine and is at the epproximaie latitude of
659 55t north and approximate longitude or 162° 24t west. This mine is on
Chicago Creck, 1-1/4 miles cast of the Kugruk River and about 16 miles 3.
450 E. of Decrlné and 14 miles-west of Candle. v

Chlcago Creek Mlnc

The Chicego Creek. Clulm wes, locatpd in 1905 and survcycd for patcnt
April 16=18, 1907, U. 8. ourvey NO. 194, but the uppllcdtlon for patent - -
later was rojected. Figure 4 showu &Hrvuy 194 from U = Land Oifice Plat-
Book. v

E/ Sanford, Robert S. and Pierce, Harold C., BExploration of Coal Deposit
of the Point Barrow and fdanflbhb Arcas, Northcrn Alasksa, burc au of
Mines Report of Investigations 3934, 1946, 17 pp. -
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The mine opening, which is approximately 75 feet above the elevation
of “the Kugruk River, was caved, and no underground examination was possible.
However, reference to Plat 1Sk (fig. %) shows the strike of the coal bed to
be N. 99 W. and that the outcrop cxtends epproximately 5,000 fowt across
the claim. The dip of the bed is shown as-45° W. 'The'portal of the mine-
slope is in the aoprox1mgto center of the claim. The Land .Oifice rocords
state "that in 1007, the inclinc slope had been sunk to e depth of 150: feet -
with 700 feet of drifts and up raiscs at thc bottam of the incllne."‘ It is
reported that the mine was gassy : e

A samplu of" wcatherud Slack coal from the old coal pile was secured
1& dnalyzed by the chietf coal sampler and enalyst of the Alaska Ranlr@ad
at Anchoragb.i/ This analysls, ag- rcccivcd ba81s, 1ollows i

C Percent

MOISTUTE wseseensassss * 35.8
 Volatile mabter »..s.. 39.9
- Fixed carbon se.eceess 19.2
ASH veveneenmenonesnns 7.1

Betalle vacerseoneeeces 6,825

Development and production began in 1908 and continued until 1911,
Approximately 60,000 to 100,000 tons of codl arc reported to have been pro=*
duced. This’ outpuu is said to have been distributed during the winter =~ -
months from October 15 to May 15 to .gold prospcctors in the Feirhaven Min-
ing District and in the vicinity of Candle by 65 to 100 tecams of horses.
The mine was abendoncd in 1911.

George Wellin Mine

This mine was not suxvcyod for paieﬁt end hes operated under a freo
mining and prospecting permit since about l9lh

The present main opcnlng of +hc mine is & drift that interseccets thc
coal bed and a slovo driven from the drift in the cocal at an unglb renging
from 20° to 55 across the dip of the bed.. The length of this main opining :
is epproximately 10 feet of drift and 20C feet of slope, A gangway is -
driven from the bottom of the slope on the strike of the bed for a distance
of apprgxmmauuly 600 feet. No planned method of minlng is followed. ‘(Sce
fig. 5 ..

The strike of the bod is N. 15° W., and the alp ranges frqm 67 to 7o°
southwest. 4 moasurcd seetion of tho bcd follows:

5/ 3o J. 0'Shez, Chicf.

186k . L k-
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Figure 5. - George willin mine, Kugruk River, Fairhaven District, Alaska.
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N Thickness
e e S Feet Inches
Rooi, shely claystone Co

T L COAL e neneeracanranneaans L 0
de,smmdchw..n.”.“. ok to 8
2 COAL tevveeesncnecncannanses = 670
A Sendy ClBY eeseresevanieens b to 6
e TR .o % A T - T

B P Bottom, clay Shml&

- The analyses of, coal benches 1, 2, and 3 on an as-received basis are
reporied by. O! Sheaw/ as follows:

Percent
. . . ' } 1 2
MOISTUYE weveunvvnvaraons | 32:5  32.9  34.8
Volatile matter ......... 29.2 28.5 26.4
leed carbon cemenseneses 31,0 0 35.0  32.2
X s R 705 T Y < T SO
: Bf;.a,,.r.f,..;.,,.ff,.?f 7,575 8,035 7,555

The -entire thickness of the bed is mined. The lump coal is SaCKed
and the slack (minue 1 inch) and pes tings are WaSLed in the mine.

At the time of the investigation the mine owner drilled and blasted
the coal, and the broken cocal was sold to the Eskimos and prospectors for
50 cenis a sack (&yDIOleEtLlJ 129 pown&s) of Yump coal at the fact. The
purchasers sacked. the coal and LI‘&HSPOI ueu it in & mine car to the slope
bottem over steel and wood ufack The’ coal was hoisted to the surface in
a sled by a hand winch. The steam hoist at the portal was not in operating
condivion.

Rscords of productlon aré’ not avui;abla bx4”it 18 estimated that
approximately 10,000 ;tons have been produce& i'r om ‘the mine. The present
annval production is ubOUb 23 to 50 ‘tons. Pest ennual production is re-
ported to have been several hundrcd\tons. The decrease in demand for this
coal 1s said to be due to. the 1ncrca5bd use of fac1 oll and te a decrease
in the pogulaplon in the area.‘ ’

Conclu81oqg

The invostigation indicates that there is an ares of coal adjacent to
the Chicago Creck mine. . The eﬂbequ of the out01op, dip, and thicknesgs of
the bed should be detcrmined by enchlng or t 28T pitting northwest of the
original Chicago Creck mine.

6/ "Sce footnote 57.

w
.
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This area appears~mofe favorablc than the Georgo Wallin area because:

1. It is 4 miles nearer Deering and Nire-Mile Point than the Wallin
area. Ninc-Mile Point is a llghteragc dock for Candlc

2. The 4lauska Road Commission Has marked a tractor trail from Ninc-
Mile Point by Chicago Creek to the Kugrik River. Bridge material for two
bridgvs across intermittent strecams was available 4t the time of the inves-
tigation. .

3, The arva is above Tlood level. The Gdorge Wallin mine is effected
by high water of the Kugruk River.

o 4. The dip of the coal: bed 1s y'cported. “to be 459, g8 compared with
70~ at the Wallln wmine.

5. A nuwymine can be properly plémned.
6. The Chicago Creck area is unléased GéVérmment lend.

The annual coal lcquirumpnts for the territory adJacent to the Chicago
Creck ares is cstimated as follows:

. , - Tons
DOCTIng esveevesvaeges 300
Candle +ecvrecensonven 500
Kotzohuc. evevsiasaness . 800
Other villages «eee... 400

Z,000

This output could be obtained during the 6 winter months and could be
frelgh\ed to Deering and Nine-Mile Point in Lhu wintcr and stored for ship-
ment by boat to Kotzcbue in the sumner . Other points coulﬂ be’ SbIVbd dur«
ing the wintor months. ‘

The mine should be scaled during the summer months. when tcmpcraturos
arc above frec.ing. Particular attention must be given in mining to ‘obtain
a moximum of lump coal, due to the slacking of the coal in stozagc during
the summer months.

A plan of mlnlnf adaptable’ to the physical conditions reported at the
old Chwcago Creek mine is given in flgurc 6. This plan requircs & minlmum
of cquipment necessary to develop a coal mlnc that could be opcrated Wiuh
meximum safety for dpproximatcly 2,000 tons annual productlon Gas wa$ ro-
ported in the old Chicago Creek mine, and mechenical ventilation must be
provided. This coal mine should be devclopod by using the double-entry
systen.

In She Chicago Creck area; Qherb ﬁhohdip'of the coal.bed“iéTiﬁdicated
to be 457, rooms can be driven up the rise of the bed, and then the coal

86k - - -6 -




In areas where dips are 5° to 10° such as on the Kuk river and the
Kukpowruk river, rooms shouid be driven atan angle across the dip
so that cars can be pushed manually to the face for loading.

In areas where dips are 10° to 40°, rooms should be driven up the rise.
Width of pillars to be increased when depth below surface exceeds

Fan house
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Figure 6. - Plan adaptable to coal mining in the Arqtic regions of Alaska.
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should flow by gravity from the face of the room to a chute in the room
neck on the haulage entry. Should the dip of the bed flatten to less then
550, a double track can be laid in the room and a sheave wheel installed

at the face. In this system, & cable passes over the sheave and the loaded
car pulls the empty car to the face. If steel plates are avail lable, &
lined chute can be constructed from the face to the haulage entry, and
where dips range from 18 to 35 degrees, the cdal should flow by gravity
down the room.. The cogl face should be either undercut or verulcally cut
by hand with picks before the coal is drilled and bldsted. " 'When a room 18
completed, all curtains should be replaced by permenent stoppings. During
sinking of the slopes that are in the coal bed, the daily rcqulremen+ of
coal should be dbtained.

The minimum amount of equipment necessary to develop: and operate a
coal mine to produce 2,000 tons per ycar in © mpnths' operation at Chicago
Creek, based upon. the phySlCal conditions r&p01ued at’ the old minb, is as
follows:

1 porteble steam boiler, approximately 50 hp., camplete with
h injector. This type of boiler is suggestod because of
its 51mplic¢ty. -
1l 25-hp. steam holst.
1 5-hp. steam engine yor drlving a 6 000 cu. ft. ner min.
disk fan.
1 ¢isk fan - 6,000 cu. ft. per minuue - min¢mum.Bureau of
Mines safcc codg rpqulrcmnnts
1 H-kw. -steam-englne generator-set, d.c., IlO volts Ir
electric lights gre used at the faces undcrground, no
glectric cap lamps for miners will oc nceessary.
1 switchboard panel.
Miscellaneous gteam and water piping and fivtings.
" 600 feot of %/8-inch; steel, T % 9 naulagv rope.
2 3-foot steel shcaves, " : . .
2,000 feet of 16-1b. mine rail witn swmtches and turnouts,
600 4" x 4" x 4t miné ties. :
12 4" x o" x 12" mine ties.
I l-ton-capacity mine cars (probably obtainable in the Meta-
. nugka ficld). ,
2,000 feet oi 2-yire, watcrproo“ clectric ceble for underground
§ workings end surfacé lighting. : : ‘
5 dozen 100-watt elcctrié-light bulbs.
25 weatherproof clectric-light sbckets.
25 olcctrlc-light bulb guards.
ok breast coal augors in scculons to makc augers up to 10
fbpb long. . : .
8 2-prong coal- auger bits.
"12 coal snovals.
12 coal mincrs' picks with handles.
12 coal-pick handlces (extra),
3,000 b, permigsible cxplosive (coal).
1,500. uloctric dotonators oY

186k | -7 -
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hand electric magneto for blasting.
permissible flame safety lamps.
feet electric blasting cable.
wood tamping sticks 1-1/4" x 7',
yd. brattice cloth 96 inches wide.
boiler, hoist, and shop building.
powder magazine.
detonator storage magazine. )
Diesel tractors, one with bulldozer attachment. = = 1 -
house sleds (Wannagln).-pu a L
freight sleds. o oo
blacksmith forge. = . o ' \
get . of blacksmith tOOlS.}g. o . coo T
anvil.
hand winch.
set of mechanics tools.
' Miscellandous electrical wiring: supplles, including~tape,
insulators, fuses, and switches.
1l set of carpenter's tools.
1 set of block and tackle with manila rope. .
Assortment of bolts; ndils, drift pine, and steel plates.
Framed timber for glope collars. ,
Lumber for storshouse and shelter.
Extra tracke for tractor and spare parts. - I -
200 barrels of Diesel fuel oil. . -
10 barrels of gasoline,
2 barrels of tractor lubricants. ~ )
1 snow-asnd-ice melting tank for water. supp]y. |
500 mine props, 8 feet long. _ ) ‘
1,000 Wood wedges. -

BN |
(o]

. N
. \J
HH;AHH.F-R)I\)PHHOO\OI\)!—'

Trenching and test pitting at the outcrop should determlne whether
conditions at the: Chlcago Creek mine conulnue to the northwest.

e e L

Point Lay Area

Kukpowruk River

The natives of Point Iay have used coal from two sources, one on the <
Tepsako River about 15 miles east of Point Lay and depogits on the Kukpow-
ruk River. A deposit on this river 45 miles upstream. from P01nt Lay is of
particular interest and importance :

A reconnalssance waS‘made in July 1946 of coal -deposits on the Kukpow-
ruk Liver. The party traveled up this river in a skin boat with mushers,
a four-dog team, and line to draw thé boat upstream., It. was negcessary to
1ift the boat oif the bottom of the river at rapids and .shalilow water, and
progress for the 45 ml' ¢s was‘27 nours, ox_dbout 1.9 mlles per hour.

An ouvtcrop of coal in the river bank was obsevved at a a point about 5
miles from the mouth of the river, . This bed’ 15 approAimately 5 feet thick,
but little of this bed was above watcL level, as the river bank 15 low at
this p01nt.

186k ' , -a-
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Figure 7. - Coal deposit on Kukpowruk River, approximately 45 miles upstream
from Point Lay.

Figure 8. - Coal deposit on Kukpowruk River, approximately 45 miles upstream
from Point Lay.
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A thin bed from which 100 sacks of Goal had becn mined in the past
occurs at a point about 10 miles uwp the river from :the mouth. Mining con-
ditions ar¢ not favorablc here. . o '

Coal outcrops werc observed.along the banks of the Kukpowruk River at
intervels about &« mile apart for a distance of about 27 milcs, beginning
about 20 milcs from the mouth of the river. The beds were thin and dipped
stecply (4C° to 80°) at the outcrops first observed. At about 35 miles up-
gtrecam, the dip of the beds was lqés, and in meny placcs -the outcrops were

“at water level or slightly sbove weter lovel.. These beds -do not appear to
bc favorable for mining, as they are often under water or bencath overheng-
ing snowbanks. A4 bed of hlghly weathered subbituminous coal.’ feet thick,
vhich strikcs N. 70° W. and dips 5° west, was examined. A fresh semple of
the coal could not be obtained. A dbout 39 milcs upstream, e b-foot, 6-
inch bed of coal that was wuduhcrud gnd showed evidence of crscklng and
slacking was observed. Tho sty lku of this bed is N. DO E., dip 5 CE.

During the winter, considurgble coal hed been ¢ug from Squr&l out-
crops ior a distance of 5 miles 30 to 35 milcs from the mouth of the river.
The openings arc ncar the summer water line of the river. It 1s assumed
that the river level 1s lower In the fell and winter aftoer the carly summer
snow run-off and that coul outcrops at or below watcr level in July wouLd
be acccssible for mining in the lafu fall and winter,

A deposit of groat intorest ig about h) mllcs from the mouth of thu_
Kukpowruk River. (Scc figs. 7 end 8.) This deposit is approximately 35
eir milcs 8. 20° E. from Point Ley: and approximately 15 eir miles cast. of
the Arctic Occan coast linc. The coal bcd, which 1y exposcd on the north-
cast bank of the river, is hord and forms a ¢liff dn the rivcr’bank. The
bed is exposed for cbout 500 feet along the bank. The strike of thoe bcd,,
which is epproximatcly at right anglos to the river at cthis point, is 8.
©85° W., and the dip 1s 7° to 129 N.’ A scction of the outerop follows: |

' ; F@nb Inches
Overlying glacizcl drift ...ve.v 80 c -

~

Roof, shely claystone .eceeceees 20t

Shaly uoalm/ seesscesessans s

COAL vvvvsqusscornsnssaondonses
1, {Bony coalﬁ/ cesesscnreesrorannt

COAL cesaserrgrecsas ety rer s
2. COAL cieeensavesmnsannsseronensns
o COAL seeeeerssosnsseavaveesanss
- Bxeluded from sample. ‘

h

0' 1-Analysm C- 61150

/)

o Analy81s C- 61151‘
0 Anelysis C-61132

e -Euom*’o
=

Anolyses of sampleos are given in teble l.‘

The totel bed thickness is about’ lb fect, but cpproximatcly 2 ftct of
the bed wes uwnder wator,
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TABLE 1. - Analyses of coal from deposit on Kukpowruk River, approximately 45 miles upstream from Point Layij
, Ash
Proximate percent ‘Ultimate percent Calorlflc fusion |Agglom-
Condi- . Volatile; Fixedj ‘Hydro- - Nitro-: value, temp., |erating
Lab. No. |tionZ/|{Moisture| matter |carbon Ash!Sulfur gen  Carbon: gen |Oxygen|. B.t.u. OF.Q/ index
C-61130 ..... 1 .64/ 29.1 58.0 14.3] 0.1 1 5.3 72.5 1 1.2 le.6| 12,5060 |2,230 IDT CP
2 - 31.9 63.4 4.7 1ok 79.5 ¢+ 1.3 9.9 15,740 | 2,330 ST
3 - 3354 6.6 | - 2 | by 83.2 | 1.3 10.4 14,410 {2,610 FT
C-61151 .....! 1 k.o 35.6 54,0 15.8 .2 | 5.2 73.7 | 1.2 13.9 12,820 {2,470 IDT CF
' 2 - 37.3 56,6 6.1 2 e L7721 1.3 6.5 1. 13,440 | 2,520 ST
3 - 39.7 60.3 | - .2 | 5.2 82.2 | 1.3 11.1 ] 14,310 {2,620 FT:
C-61132 .....! 1 k.6 37.0 | 54.8 13.6 1 (55 | 75.3 ] 1.5 | ik.2| 13,300 !2,330 IDT| CF
2 - . 35.8 57.4 (3.8 “1 | 5.2 79.0 | 1.3 10.6 13,940 | 2,420 ST
3 40,3 59.7 A ) sk 82.1; 1.4 | 11.0 14,480 12,780 FT
1/ Anulyses b} Coal An&lySLS Section, Central Experiment Station, Bureau of Mlnes Pittsburgh, Pa.. '

\\Q

1, Sample as received; 2, diried ab
IDT = initial de;ormaulon ‘temperature; ST =
Sample moist. : :

105° C; 3, moisture- and ash-free.
softening temperature; FT

o

1864 - 10 -

= fluid temperature.
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Natives report that this bed wes obscrved scveral miles east of the
outcrop, and few if any white men have seen it.:

The coal is very hard, end it was nccessary to.use & héavy pick to
obtain e channel sample. About 50 sacks of this ‘coal (the remainder of 40O
sacks that had been mined 4 years ago) were piled ¢n the. river bank. The
coal in these sacks compriscda lumps approximately 6 anhas in'size, and
thove had been no disintegration of the lumps dus ‘o weathering.: As this
coal had been subjected to the elements for 4 Jear$ and, 1o do”radation had
teken place, the coal should not slack in transportation and storage.

Tepsako River

Bob Tuckficld, a native of Point Lay, reported a coal bed appfpximately
10 feet thick situated about 15 miles east of Point Lay on the Tepsako River.
A gample of this coal was taken f{rom 1,000 pounds of mine-run coal stored

.in sacks in the basement of thce Point La‘ school hous¢,. and thc analy51s of

the coal is given in table 2, analysis C-61139.

The natives report that an offecnsive odor is. given off by the;hurning
coal and that they do not like it for domestic use. The arcd was not
visited. The deposit is probably in tho low coastal plalns, and ‘the natives
state that it is not cxicnsive, .

Conclusions
i \

The Kukpowruk River deposit is 45 milcs upstféém fﬁdm’PQint Lay.

The cstimated annual demend for coal in villages.not.©oo distent from
the Kukpowruk deposit is as follows: s EE R

Tcnd i

Point Hope .........,.,.....;.Y; 250}
Point LaY seevececovecarennsaer i 200
Wainwright Cevreseeeeniiieieey o 600 P
Other villages ...........;..Q‘, 27300 -
l 200+

i

A mine capable of satisfying these requirements wovld be: small As A
the quality of this coal is such that thore is llttlc or no dugradatlon, the
coal could be trznsported greetor distances to all villhges from Kotzebue
north. The annual demand woulid then be approx;mately 5,¢OO tons, cxclu81v
of Barrow. . :

i

186k - 11 - PR
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TABLE 2. - Analysis of coal from deposit on Tepsako Ri’ver, aboﬁtvl‘j miles cast of Pdint LayiL./
; , 1 A ' _ . hsh
f , Proximate percent - | Ultimate percent Calorific{ fusion |Agglom-
iCond.i«- ~ 1Volatile] Fixed | Hydro-, ' Nitro~ value, temp, , | crating
Lab. No. !tion_g_/ Moisture! matter | carbon |[Ash|Sulfur| gon ,Carbon gen {Oxygen| B.t.u. °F. index
C-61139 ... { 1 10.5 371.5 | 9.k 12,87 0. 5,67 1T 67,7 { 22.3 1 11,800 }2,5C0 IDT| = CP
2 - 41,6 | 55.3 3.1 L1500 75.6 | 1. C1k.5 ) 13,180 12,430 ST
| 3 43,0 | 57.0 | - A4 5.1 8.1 ! 1k T 15.0(. 13,610 12,470 FT

EY

2/ 1, Semple as-rvceived; 2, dried at 105° C.; 3, moisturc- and ash- ircc,.

IDT initial deformation uempemturu, ST =

1864
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Analysis by Coal Analys:.s Section, Central Experiment Station, Burcau of Mincs, Pittsburgh , Pa.

softc,ning wmpcraturu, Fl + fluid tompurature._, '
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Winter transportation is facilitated by frcczing, and the distances to
villagus arc less clrcuitOus than dnring Swmmer river travel. It 1a doubt-
ful if the Knkbowruk River could be navigated by barges “in Sumer bec&uso o
of thc many bars and repids. Thercfore, coal should be iransported in win-
ter. Dog sleds or tractors with slcds can trevel over the tundra and frozen

streams by direct routes in winter. Reconnolssance may show a more- dircet
routc west to the Arctic’ ‘Ocean than the cstimatcd 15 milos., €oal could be’
stock-piled in’ w1nuor at ‘e point on th¢ shore and loadod into barges whon
the 'ice breaks and the passage to coust towns ig open. . Probably reasonable
barge rates could be obtairicd frem privdate owncrs of tugs, and barges at
Kotzebue or Nome. The" feasibility of supplying bituminous coal to all
Arctic v1llagcs from a mine on the Kukpowruh River can bc dbtcrmincd only’ o
by a thorough suudy of all factors involvod.ﬂ, B

Overburden at the point whore the bed was sampled is about 100 fect
thick - 80 fuct of glacial. dr;ft and 20 fogt of shalo. As the dip of the.
bed is 7° to 12° north, the outcrop, which maey be buried under the tundra,
would be to the south. The outcrop should be investigated by trenching and
test pitting to determine the exteont and thickness of the bed. A mine can
then bo opencd in the bed at the outcrop. A 'bparri¢r pillar of coel should
be left between the areca to be mined end the river. Mining should be done
in winter, when the overburden is frozen. Winter opcfaﬂlon in frozen
ground has been uucccssful in the Georgu Wallln mlno on uhc Kugruk River,

lylng the coal. “hus, rock falls woald BC mlnimlzcd.

The plan of minlng, s shown in figurc 6, w1th somp sllght mOdi;iCa—
tion, would be adaptsble to conditions at thu Kukpow*uk dpp031t.' As thc
dip of the bed is 7° to 120, rooms should bc driven ccross the dip, which
will permit miners to push cars o the face. The slopes, entrics, and
rooms should be driven 7 or-8 foet” hléh, end roof coal in rooms cen then be
extracted on retreat after the rooms have occn drlxcn full length. Produc-
tion of the minc cen be gaged by the number of workKing placcs end numbcr of
men employed.” The minimim roquiremcnts of o mind plent and quipment for
the mine shown in ngMIO 6 would give an ouuput in cxcc 's of thab-nvcdcd,

- but such supplice as’ CXleSlVCS, datonafors, and brattiec cloth should be
deereasced, or lnCLOdSCd proportlonatuly according to th» qnnuul demund._

'WainWright Arca’

Kuk River

Coal deposits on the Kuk River werc ruconnoitcrud 1n July 1946. - Threo
areag werc examined on the cast’ ‘benk of the Kuk River. Coal in thesc dcpos-
its hes boen mined by thé natives from openings in the outerop along the
river bank. The beds arc at water level and are acccssible for mining in
winter, when the Kuk River, adjacent lagoons, and tundra arce frozen. Thesc
deposits cre also gcceessible by boat in surmer but arc not workablc at that
time occauuc oi tnuw1ng of uhC ovcrlyin@ girata.

1864 -1
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Lo The topography is r@ll;ngito flat, and the rmver banks, which comprlse
coal, ahale, sandstone, and“g}acial drift, are approxlmately 50 feet hlgh
LB lescriptlon Qf the areas follows.z_,kk- . RETR

X - ‘t;peierred to by Lhe natives uf Wainwright as
Ming'1 is. approﬂlma“_l miles S. 450 K. of Wainwright on the east.
“bank of . tie Kuk River. WECLOP. ﬁas covered with snow, and theradit |
Jdrlven Lhroagh the snow uO the coal was 1illed wivh ,water, 80. thdt a, sec-
“Ttion of the. bed could not be. m@asured. Coal had been mined tne Jprevious
winter, and approx1mately 10, tpns of slack coal wac niled on . the ground. ;.
(See” flg. g ) .The. st:*kc of; the strata apove the bed is §..3° E., and the
dip 18 7OW. It 1s reporued that the outcrop extends aboub leOO feet
along the shore line at water 1evel.

Mlne area l,

A sample of the slack coal frqm Lhe past winu?r's mlnlng was obtalned
and one analy31s on .an- as~xece1vei basls ¢ollows : : L

bR Percent |
o . PRI emprrmeretet e | . . . <
S Molsture cee ...,.,‘:‘.,A22,9 LDy
L Vblatilc matter o .... - 28.8 B

... F "ixed carbon caeneene :;.45:53

s Ash L) -,-‘_o o;_p . ',-.':"-.“', o u“. o o 2.0 .

SuIfur caseass et e, Y-

.'Boh'u...v.‘:,.o.--olnuco.v 95550

. Mine erea 2. - This area 1is_ rufefred 10, lochly a8 Mine 2 and is
approximatclJ la air miles S, O B of wbinwrlehu on uhe east bank of . the
th Rlver.. A méasured section of thc outczop 1ollows b ‘

‘ "fﬁ Thlckhcss T I R
N ‘ ‘ , Fegt Inches' . . . .. .
““fﬁ,Soft shale roof eetesserigen . L B aw"QE o
rifgj:COAL 9no» mined) ........,f_'f2 "ﬁ'2 i Ahalysis'b-61155 :
".‘fRash_ eeradaeiiieneiegs e 5 :
. COAI:' . -A- tesmse e o,olg ses s 5 ‘ Analysis C 6113)42/
7 o 1 42/_,

CUOORL L S T aysis GeGisne/
The bottom of the bed.is at rlver lavel. )

ST

i
2
- TO .
B Clay partlngé, creveisanpes .
5 s an to
1

1/ Excluded from sample.
2/ Coal samples of benches 3 and b were combined.
3/ Clay parting varies in thickness and extent.

Tf;The cleavage of bhe bcd’ig.both horlaontal and vcrtlcal. Ehe bpd
; “S' 280 w.vand dips 5°’E;“away izom the rlver.i The analyscs of the

P
T

7/ Analysis by Coal Analysis Scctlon, Central Exparlment Station, Bureau
' of Mines, Pittsburgh, Pa.

S I
A
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Figure 9. - Coal storage pile, mine |, Kuk River, Wainwright area.

Figure 10. - Section of coal outcrop, mine 3, Kuk River, Wainwright area.
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TABLE 3. - Analyses of coal from deposit on Kuk Rivér, near Wainwright, mine area No. 2;/

] _ i R { R Lsh -
Proximate percent ‘ Ultimate percent . {Calorific fusion‘ Agglom-
Condi- Volatile| Fixed Hydro-| . Nitro- value, temp., lerating
Lab. No., |tion2/ Moisture| matter |carbon!Ash{Sulfur gen jCarbon| gen |Oxygen| B.t.u. OF._/ index
C-€113% ...l 1 25.7 30.0 | k2.3 2.0 0.3 | ©.6 Sh.6 | 1.1 35.4 1 - ¢, 170 12,320 IDT] NAb
2 - Lo.4 57.0 (2.6 by 5.0 1 73.5 | 1.5 17.0 | 12,750 [2,420 ST
3 - . 3.5 58.5 | - R W] 75.5 | 1.5 | 17.5 | -15,100 {2,810 ¥T
Cc-561134 ...] 1 2k .3 30.8 | he.nleuk 21 6.5 55.1 1 1.2 3h.6 | - 9,510 |2,570 IDT| NAb
: 2 - Lko.o 56.3 | 3.1 .3 | 5.0 72.9 | 1.6 17.Y | 12,50 {2,710 ST |-
3 - b1.9 58.1 | - 3 1 5.2 75.2 ' 1.6 17.7. | 12,970 12,750 FT

1/ Analyses by Coal Analysis Section, Central Experiment Station, bureau of Mines, Pittsburgh, Pa.
g/ 1, Semple ag-received; 2, dried at 105° C.; 3, moisture- and ash-free. S
3/ IDT = initiel deformation temperature; ST = softening temperature; FT = fluid temperature.

1864 , - 15 -
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Mine area 3. - This deposit is about 16 air miles S. 5° E. of Wainwright
on the east bank of the Kuk kiver, and is referred to by the netives as Mine
5. The outcrop extends for approzimately &' mile along the river. The strike
of the bed ie S, 40° E, and the dip is 5° Wa, 'which is toward the river. A

section oi' the bed, Jhown in ilgu:e lO, is es follows:

Z Thicxne S

o ' Feet Iuches ¢
Shale rO0L seicecersncsesssseversansas 0 8
. Rashé/r...;..;...............T.{;.;.. 0 3 2
COAL ..............................;. 5 2
Shale and bonew/ R KRR PN 6.5 C-61135
COAL yevereenronsnncacnnnioseavonsons . 3 9
bottom of bed av river level. :
1/ Excluded from ssmple.
The enalysis of. the coal is given in isble &,
Conclusions
The outcrops of coal at the three deposits investigated show minable
coal beds in these arcas. These beds are und&r comparatively shallow cover,
about 50 feet, and moasured dips renge Trom 5% to 7°. Except at Mine 2, the
dip is toward the river, and if the dips to the west continue, the @xtent of
the arca of ccal to the eas®t, inland, may be very limited., However, at Mine
2 the dip is to the east, or inland, and if the bed continues on this dip
the area of coal ac this duQOSLbnwW'bu large, .
The Native Service advises that the ex%scrvioamoq at Wainwright ere in-
_terested in opening a coal minc in the vicinity of Wulnwrlbht. The cxtent
of the cozl bed should be determined before a mine site is selected. The
Native Scrvice owns a smell churn drill. Although churn drilling is not
recomended for determining the thickness and phy81cel ‘charecteristics of
coal beds, the cxpense oy transporting & diemond ‘drill and cquipment into
the area and the cost of this type of drilling is. not warranted becuusce of
the limited ennual demend for cosl in this area. It is reported that the
depth to which this churn arill can d4rill is limited to 40 feet, No doubt, N

by increasing the length of cable this depth can be increased materially.
Churn-drill holes will determine the lateral sxtent of the bed and the
epproximate thickness but will not show the thickness or charactcristics of
the partings. The physical onarucnerlsulc may not differ much from thosc
dbscrvcd at thc outcrop. : L

[ s

If drilling proves the existence of an area’ of, coal, the deposit can be
opened either by two shafts or two slopecs driven through the overburden.
Drilling may detcrmince the location of the outerop on the shore side, and
then the slopes can ve driven in coal. A berrier pillar of coel at lcast
100 feet thick should be left between the river end the limit of the area
toward the river in which mining is planned. A plan of mining similer to
figurc 6 can bo usecd with some modifications.

1864 - 16 -
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TABLE 4. - Analysis of coal from deposit on. Kuk Rivcr, near Wainwright, minc arca No. ié/
~ = : ! As ;
Proximate percent i Ultimaiec percent Calorific| {fusion jAgglom-
: Condi- _ Volatilcot Fixed| ; 1Hydro- INitro- value, temp., lerating
Lap. No, tions/ |Moisturc| matter |carbonihsh|Suliur|{ gen | Curbon gen . (Oxygen, B.t.u. OF.é/ index
C-611%5 ... | 1 26.7 2G.1 k1.9 |2.3] 0.2 | 6.6 53.4 | 0.9 36.6 9,230 |2,080 IDT| NAD
2 - 30,7 57.2 !5'lf 31 ko | 72.8 1 1.3 17.6 | 12,590 |2,200 ST
3 l - 41.0 59,0 1 - | B 9.1 5.1 1 1.5 18.2 13,000 12,€50 FT
1/ Anslysis by Coul Analysis Scetion, Central Hs

2/ 1, Sample as-received; 2, dricd at
3/ IDT = initial deformetion temperaturc; ST

1864
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As the dip of thc bed renges from 5° to 7°, rooms should be driven
gcross the dip, which wlll permit mincrs to push cars to the face., The
thickness of the bed averages cbout 8 foet, ond the full thickness of the
bed can be mined on the advance. C ' -

Mining oporctions should be conducted in. winter, as advantege can be
taken of frozen ground. The mine opunings should be sealed in summer o v
prevent circulation of worm air, which might causc thawing of the frozen ‘
roof and coal with resultont fo lls of roof. The minc. plgnt and equipment
listed for a mine similar to that shown in figure 6 is the minimum neccssary
1o open o mine to supply Wainwright with coel. Mining supplies such as ex- J
plosives and detonators should be decreascd proportionately, unloss it is
planncd o ship the coal to other villages. p S

-
-

Transportation of the coal to Wu in’Iléht in w1ntcr would' be by dog sled
or tractor sleds. If degradation of the coal is of littlc importence, the
coal cun be stock-piled at the minc in wintcer and tr.nsportcd to Wainwright
in summer by barges.

 GENERAL CONCLUSIONS

Plans for m1n¢n5 coal in the Arctic ngions of tlaske for native villoges
should be based vpon natural conditions of the coal beds, climatic conditions
(thot is, freezing and thawing), short winter hauls by land, long summcr hauls
by water, roduction of present cost oi coal, native uOlllLy, native cconomy,
shortage of timbcr, and proper supcrvision.  Two plans cen be followed. Plan
cne is the developrment of local sources of ccul-at points necrest each village
or group of villages. Plan two is the lLVulOpﬂcnt of .on¢ source of coal, the
transportetidh of coal to a stock pilc on the Arctic’ co'vt dnd wransportation
of this coal by barge to the various villages when the A~cbic OCu an is free
of icc along the shore. :

Plon one (locel sources of conl) requires the dcvelopment of a minc at
each local source of supply. This plan would necessitete the purchase of
minc plant, cquipment, and supplice for coch small local minc. This would
be o village participation and roquire o grector cest for development and
equipment. Supcrvision would be increased, but Urgnsporuution cogt would
bc decreased. : G . ' &

Plan two (one sourcc of fucl) would reguirce only onc minc,  equipment and -
supplics, but morc trensportation eguipment, including tugs and barges. The
guelity of the coal at this source must be such that there is little or no
degradation in transportation and storage. '

e

Both plens are workable and cre based vpon underground mining in frozen
ground in winter and sealing oi the minc openings in summcer to prevent cir-
culation of werm air in the mine. This warm air may cause the roof to thaw .
and fall. A barrier pillar should be left between mine workings and nearby
rivers or streems. Onc disadvontoge of dépending on one source of coanl for
all villages is the possibility thet shorc passeges in the Arctic Ocecan
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might be blocked with ice during some summers. In this event, shipment of
coal by barges to the villages would not be possible.

The Native Service owns a small churn drill. Although churn drilling
ig not recommended for determining the thickness and physical characteris-
tice of cozl beds, the expense of trensporting a dlamond drill and equipment
into an area in the Arctic and the cost of this type of.drilling are not
warranted because of the small annual demand for coal. If the length of the
ceble ocn “he churn drill is increesed, this drill should be satisfactory for
determining the lateral extent of the coal beds and the approximate thick-
ness. However, little information regarding partings in the bed can be ab-
talined.

The extent of the outcrop, dip, and thickness of the coal bed in the
Deering, Fairhaven District can be determined by trenching or test pitiing
along the owtcrop northwest of the original Chicago Creek mine.,

Bituminous coel in & deposit on the Kukpowruk River approximately 45
miles upstream from Point Lay (about 35 air miles S. 20° E.) does not show
degradation after long exposure to the weather. This cosl could be trans-
ported long distances with little or no degradation. This area can be con-
gidercd under plan 2. The outerop and the lateral extent of the bed can he
determined by churn drilling, trenching, or test pltting.

Three arcas of cosl near Wainwright were investigated. Two of the
areas, which arc approximately l2 and 15 miles, respectively, south of Wain-
wright, appear favorable for development. The latcral extent end the approxi-
mate thickncss of the bed can be determined by chwrn drilling.

Thore is always the danger of gas ignitions in coal mincs; therefore,
all coel mines must be adequatcly ventilatod. All slopes, drifts, and cen-
trics should be driven in pairs so that one cpening is always the intake and
the other the exhaust in the ventilating sysivm. At mines opened. by shaflts,
there should be both a hoisting shaft mnd an air shaft. Where the minc open-
ings arc in coal, as in a slope mine, tho developmont of the slopes produces
coal and this cosl will partially pay ior thc development.

Any coal-mining operetions undertaken should be supervised by an experi-
enced coal-mining cngineer, preferably one familiasr with coal mining in the
States. The mining plen suggested is simple, and when +he Eskimos are prop-
orly supcrviscd by & mining engincer with coal-mining experience they should
become proficient in mining coal. The mine plant, equipment, and supplies

are estimated to bo the minimum necossary to develcop a mine in the Arctic.
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