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ARTICLE C

THE KAI SER RESOURCES PROJECT

LOCATION, ACCESS AND CLIMATE

The Kaiser Resources pr oj ect is l ocated at Sparwood in the Crows
Nest Pass area in t he sout heas tern por t ion of British Columbia in what
is known as the Kootenay coal formation .

Access to t he property is by way of the Southern Trans -Canada
Highway which is also Bri tish Columbia Route 3, 21 miles north of Fernie,
B.C., or by way of Hi ghway Route 3 from Alberta. Calgary is approximately
200 miles distant from Sparwood (Figure No .1) .

Although t emperatur es may reach as low as minus 40 Celsius
degrees the climate is generally modera te. Winter temperatures are in
the 5 to minus 20 Celsius degree range. An occasional "chinook", or
warm-bearing winds, will bring rain and warmer temperatures to the area.
There is abundant snowfa ll between November and April, reaching as much
as 24 fee t. Summer t emperatures reach a high of 32 degrees Celsius .

HISTORY AND OWNERSHIP

Coal was firs t di s cover ed in the area, over a century ago, in
1873 by William Fernie . The Crows Nest Pass Coal Co . was formed in
1897, t aking i t s name f r om the Crows Nest Ridge on the bor der be twee n
Bri tish Co l umbia and Al be r ta, t o mi ne coa l in t he Coal Creek-Morrissey
dis trict nea r Fernie . Seve ral year s later they began coal operations in
the Mi chel Creek Vall ey, severa l miles sout he as t of Sparwood .

Most of the coal mined was used as locomotive fue l by the Canadian
Pacific and Great No r t hern Rai lroads. However, wi t h di es el i zat i on of
t he rai lroads , the markets for s outheas t ern B.C. coal were great ly
reduced forcing c l os ure of many of the mines in t he area. Crows Nest
Indus tries closed i ts Coal Creek operation i n 1958 but continued to
operate t he Michel Mi ne s .

In 1966 the Crows Nest Pass Coal., changed its name t o Crows
Nest Industries (CNI). Up to 1970 when Kaiser Resources assumed control,
the Miche l Mines produced about one million tons of coking coal annually .

Over the years CNI acquired considerable coal lands extending 28
miles north of Sparwood to a point about 30 miles south of the town.

In 1966 CNI app r oached Kaiser Steel with a l eas e offer if suitable
marke ts cou ld be deve loped . However , deve lopment of that market was
faced wi t h obs t acl es .

The Japanese were r eluctant to enter i nt o any l ong term contracts
wher e the expor t prices were supported by government subsidies. The
hi gh freight r ates 6etween Sparwood and Vancouver and the inability of
that port to handle the 100,000 ton car riers were critical issues .
Consultation with the various part ies r esulted i n the foll owing development s :
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1) The Canadi an Nat i ona l Har bours Board dredged and created a 3
mile long causeway and a 50 acre island at Roberts Bank, sout h
of Vancouver , t o f orm a new shi ppi ng terminal.

2) Kaiser constructed l oading and shi pping f ac il ities on the is land
under the name of Westshor e Terminals Ltd.

3) CPR agreed t o use unit trains t o del iver t he coal t o Westsh ore
Ter mi nals at r educed r ates.

4) Ka iser acqu ired, by lease, 108,000 ac r es of coal lands from CNI.

5) A 15 year cont rac t was f inal i zed with Mi tsubishi .

GEOLOGY

•

The coa l - bear i ng
the Koo tenay formation .
300 fee t at t he northern
Thi s coal bas in contains
from 5 t o 50 feet.

measures, of Lower Cretaceous age, are part of
The formation varies in thickness f r om about
end t o about 2, 000 feet at the sout her n end .
f rom 8 t o 15 seams va r ying in natur al th i cknes s

The seams are numbered f rom t he bottom up , s t arti ng with t he
Balmer or No. 10 seam. Ther e are fo ur seams above the No . 1 des i gnated
i n ascendi ng or de r as A,B, C and D.

In the present s tri p mini ng area , Fi gure 1, on Balmer Ridge the
No. 10 seam averages 50 fee t thi ck , but i s l oc ally much thi cker as a
result of fold ing and faulting and i s the only seam l eft . Al l ot hers
havi ng been los t through erosion al t hough some t r aces of No. 8 and 9
remai n .

Bal me r No . 10 dips up t o 30 degrees to the sout hwest from Harmer
Ridge, passing under the Miche l Creek va l ley , then ri sing on the sout h
side of that val l ey. The hi ghe r seams out crop on both valley s i des .

The rock between the seams consis ts main ly of l aminated sha les
and lesser sandstone .

Explorat ion has pr oven s t rippable r es erves of over 100 million
l ong t ons of Balmer No . 10 s eam coa l on Harmer Ridge. Underground reserves
exceed str i p r eserves .

The volati le mat ter in the coa l seams decreases with depth
r anging from hi gh to l ow volati le . Ba l mer No. 10 averages 21 t o 22
percent volat i le , 0. 4 percent s u l phur , 16 to 18 percent as h and a free
swel ling index of 4.5 t o 7. 0.

All of the seams are of coking quality except ne ar the sur f ace where
oxidation destroys the cok ing character istics. Oxidation may occur down to
40 feet below s urface; this oxi dized or thermal coal is stockpil ed and so l d
under separate cont racts .
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~ HARMER RIDGE MINING OPERATION

Af te r many studies of act i ve s t r i p mining oper at ions on seams
pitching up t o 30 degrees or so , Kais er settl ed on a combination of
shovel/truck and dragl ine removal of over bur den . The s ize of the operat ion
demanded large equi pment which l ed to the development and use of the 60­
yard dragline, the 25-yar d shovels and 200- ton trucks .

In order t o achi eve a balance in produc t ion between coa l and
over burden, and to meet blending requirements , mUltiple pi t mining i s
carried out . At present f our areas are i n production, Harmer I, Har mer
2, Adi t 29 and Adi t 40 as shown in Figure No.2 . The overall s tripping
r at i o i s 6 to 1.

OVERBURDEN REMOVAL

Because of t he s teeply pitching coal seams t he dr agl i ne cou ld
not be used to i ts f u l les t capabi l ity and so a decision was made to se ll
it . All ove r bur den i s now r emoved by shove l and trucks. The list of

.equi pment is given in Table 1. The rock is loaded i nt o ei t her Unit Rig
M-200 (200-ton) or Unit Ri g M- l OO ( l OO- t on) t rucks f or the short run to
the disposal a reas . Initially the M- lOO trucks were equipped with 100
c bic yar d s t r uck capacity coal boxes fo r ser vice on coal haulage only.
Subsequent purchased M- l OO trucks are equipped with a combi nat i on rock­
coal box. The Mar ion l 83-M diesel / electric shove l is us ed t o do the
i ni tia l s trippi ng when e l ectric cables have not been installed .

The M-200 trucks are about 43 fee t l ong , 24 f eet wide , have a
l oading height of l 7~ f eet and ride on 10 foo t di ameter 40.00 x 57 tires
costing about $12,000 each . They use a Genera l ~Iotors EMD l 650-hp
locomotive diesel engine directly coupl ed t o an a l ter na t or . The ac
power developed i s r ectified t o dc for driving the e l ect ric whe el s .
Re ar wheel motor s are used as generat ors fo r dynamic re t ardi ng .

The M-lOO units ar e 22 f eet l ong, 14 f ee t wide, hav e a l oading
hei ght of 16 f ee t and ride on 8~ foot , 27. 00 x 49 tires costing over
$3 , 000 each . These t rucks are equi pped with ei t her General Motor s 1000­
hp or Cummins 800-hp diesel engines. Electric drive and r ear wheel
dynami c braking are s tandar d practice. See Table No. 1 f or the equipment
list and specifications.

Strip mini ng ope rat i ons are on a 3-shift per day, 7- days per
wee k sche dule, with the except ion of load ing and fi r i ng blastholes which
is carried out on day s hift only .

Over burdenremova l i s s cheduled at 115,000 cubic yards per day.
Us ing a mul t ip lier of 2. 2 f or r ock i n place t he daily tonnage is 253,000
shor t tons . The ye ar ly s chedule i s 40 mil lion cubic yar ds or 88 mi l lion
short tons (Table No . II).

OVER BURDEN BLASTING

Blastholes are drilled by six Bucyr us - Er i e 60-1' units (B-E 60- 1')
and one Bucyrus-Erie 45-1' diesel/electric drill (B-E 45-1' D/E) us ing l 2~

inch and 9 7/ 8 inch Hughes Tool Co. HH-4 steel tooth bits r espectively .
Initially, the benches were 60 feet hi gh with 10 feet of subgrade drilling
but have been changed to 50 feet in height and 10 feet of subgrade. See
Table No. III for further particulars.
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TABLE NO . I

MI NE PRODUCT I ON EQUIPMENT

...

Function

Bla s thole
Drilling

Rock Load ing

Co a l Lo adi n g

Ro c k Hau l age

Rock & Coal
Ha u lage

Du mp Main t e nance
& S h ovel Cle a n u p

Ro ad Mai n t en a n ce

Type o f Un i t

B- E &O-R
B-E 45 - R D/E

P & H 28 00
P & H 2 10 0
P & H 21 00 BL
Mar ion 181M
Marion 183M DIE

Dar t 60 0
Let r o 70 0

Le c t r a Haul M-200

Lectra Haul M-lOO

Crawler Tracto r s

Rubber-Tired

Crawle r Tracto r s

Rubbe r -Tired
Trac tors
Gr ade rs

No.

~

&
1

4
2
1
1
1

3
1

2D

28

14
4
4

1
1
2

7

S ize o r
Mode l

1 2 ~ i n ch
9- 7 / 8 inch

2 5 c u . y d .
15 c u .y d.
15 e ll . yd .
10 c u .yd .

8 e ll . yd.

2 0 c ll . yd .
2 2 c u . y d .

2 0 0 -ton
40 .00x57 t i r e s

1 0 0-ton
27.00x49 tires

D-9
D-8

D-7
D-4

824B

Mode l 16

Dail y S che du l e
Ca pacit y

6 1 5 feet
6 40 f e et

17, 0 0 0 cu. y d.
11, 4 0 0 c u .yd .
1 1 , 4 0 0 c u .y d .

6,100 c u .y d .
3 ,000 cu .yd .

4 ,700 cll . yd .
4, 700 cu . y d.

App r ox im a t e
Cos t

$ 400 , 000
300,000

1 , 6 0 0,00 0
700,000
700 , 000
&60 , 00 0
&10 , 000

250,000
250 , 000

540,000

270,000

120,000

90,000

100,000

Manufac turer

Bu cy rus -Erie
Co .

H arn~schf e ger

Corpo ration

Mar i o n Power
Sho vel Co •

Dart Tr uc k Co .
R. G. LeT ourneau
Inc .

Unit Rig &
Equipment Co.

Unit Rig &
Equip ment Co .

Cate rpi ll a r
Trac to r Co .

Cate rp i llar

Cat e r pil l ar

Caterp illar

I .



TABLE NO . r (continued • • • )

MINE PRODUCTI ON EQUIPMENT

" ...-

No. Size or
Funcation Type o f Uni t Units Mod e l

Road Maintenance Sc rape rs 2 30 c u .yd .
Snowb lowe r 1
Trucks 4 35 -t on
Water Tr uck s 3

Maintenan ce Cranes 2 GO- t o n
Cranes 2 20-ton

tn Fork Li ft 1 l 5-t on
Tir e Tru c k

Fuel Ta nk e r s 2 3.50 0 g a l l o n

We l de r s 8 Li nc oln

Air Compr essors 175 c f m

Dai l y Schedul e
Capac i t y

Appro x ima t e
Cost

$ 1 25,000

133 , 000

Manu f acturer

Cat er pillar
S ica rd
Cate rp il l a r
Cate rp i lla r

Harn isch f eg e r
Pettib o ne

Clarke Equip­
men t Co .

Inge rsoll Ran d



PROD UCTION - 197 3

TABLE No. I I

Sur f ace Min i n g

Rock Str ipp ing
Met a ll u rg ic a l Coa l
S te a m Coal

Und e r gr o u nd Min i n g

Met a l lu r g i c al Coa l
Hydrauli c Mine
Ba l me r Nor t h Mi n e

Elkvi ew Pr e pa r ation Plant

Output c lea n coa l
Rated c a pac i ty ( i np u t)

By-p r odu c t Ovens

Coke and coke breeze ou t p u t
Tar

39 ,353 ,000 ba n k c u bic yards
5 ,63 1 , 0 00 s ho r t t on s

307,000 sl.ort t o n s

914,000 s h o r t ton s
356,000 s ho r t t o n s

5 , 057 , 00 0 s hor t to ns
1 , 4 0 0 ton s p er hour

18 6, 00 0 s ho r t t on s
70 5 ,000 ga l lo ns

An early experimenta l excavation at Kaiser's Elkview operat ions shows typically sloping

nature of the deposit .
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TABLE No . III

DESIGN PARAMETERS

Bl astin g Patt ern

60- Rs
4 5-R

Powd er Fa ct or

Ben ch He i ght

Su b- gr ad e Drillin g

Wo rk i ng Fa c e S l o pe

Ove ra l l Pit Sl op e

Safety Rock Be rm

Roadw ay Widths

M-lOO' s
M- 200' s

Roadw a y Gr adi ent s

M- l OO's
M-200's

7

32 x 32 f e e t
2 8 x 2 8 feet

1 lb ./ cub i c yard

5 0 fee t

10 fee t

70 d e gr e es

35- 50 d e gr e e s

25 f e et ev ery b en ch

70 f e et
90-100 f e et

maxim u m 8 p er c ent
ma x i mll ffi 5 p e r c en t



The holes are loaded with ammonium nitrate and 6 percent fuel
oil (ANFO) in the top and a luminized slurry i n the bot t om in a 4 t o 1
ratio . Wet hol es are pumped dry and a polyethe lene liner used . Al uminized
ANFO is being tried as a r eplacement for t he s lurry. The hol es are
charged under contrac t by Dupont of Canada whi ch mainta ins on- property
storage and mixing facilities and de l i ver s the explosives to the pit i n
bulk explosive trucks.

Each hole is provided with two bottom HOP l-lb primers, two more
halfway up, on two downlines of primacord detonating fuse, then is
collar-stemmed with drill cuttings for the l as t 22 feet of hole. Up to
200 holes are shot at one time using 15 MS delays . Up to 200,000 lb . of
explosives are loaded each day averaging 1, 800 lb . per hole . Blasting
averages 1 lb of exp losive per cubic yard of rock . It is not necessary
t o blast t he coal .

COAL LOADING

In any of the pits where coal is uncovered it is loaded into M­
100 truck by large front-end loaders. Normally the shovels are kept
busy loading rock but may, on occasion, load coal in the event that no
front-end loaders are available .

The trucks discharge their l oads , after haul s ranging up to four
miles in length, at t he br eaker s tation . There t he coal is broken to
minus 4 inch and transported by a be l t conveyor via t unnel and overland
structure to the raw coal silos at the Elkview preparation plant.

The volatile content varies from 20 percent at the north end of
the mine to 24 percent at the southern limit . The yield varies from 72
percent in the north to 82 percent in the south . The plant schedule
calls for an average of 485,000 short tons of raw metallurgical coal per
month of 5.8 mil lion annually.

There are present ly two s tockpi les at the br eaker station. One
pi le of 150,000 tons is met allur gi cal coal t ha t serves as a buffer
s upply to even out coal delivery to the br eaker station. The ot her,
300,000 - 500,000 ton oxidized non-metallurgical coal pile is exce llent
quality thermal fuel and is being marketed under various contracts.

POlVER SUPPLY

Electric power is purchased at 69 kv from the British Columbia
Hydr o and Power Authority, then carried on overland pole l ines to fo ur
portable substations where it is reduced to 6.9 kv for equipment use .

Trailing cables to electri c shovels and drillS are of No . 4 8 kv
size in 1,000 foot lengths with connections made by PLM coup lers .

MAINTENANCE

The maintenance program, because of the isolated nature of the
project must beself~ufficient . The Maintenance Complex is located
centrally among the operating pi ts as shown i n Figure No.2 .
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TAB LE No. I V

~

Bla stin g

MA TERIAL CONS UMED

IIA R ~I E R RIDGE

S l u r ry
An fo
Prim er s
De to nat i ng Co r d

Diese l Fue l an d Kerose ne

Elect r ic Po we r

Na t u ra l Gas

Pr op an e

Gaso l i ne

10, 2 12,000 pound s
2 1 ,677,0 0 0 p ou n ds

104, 000
4 , 169 ,000 f e et

4,586 ,00 0 ga l lo ns

11 7, 98 8, 0 0 0 Kw h

1, 333 Mc f

206 , 0 00 ga l lons

4 54,0 00 ga l lo ns

Aerial view of the Kaiser operation which shows the minesite, and Baldy Mou ntain, through

whlch coal is transpo rted to treat ment plant.
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The complex consists of a large maintenance and warehouse a long
with a separate contract repair shop for caterpillar equipment and
front-end loaders. The maintenance section of t he repair shop is divided
into the following bays: welding-2; t r actor repair-2; lubrication- I;
trucks and loaders-5; wash rack-I . In addition ther e is an electrical
repair ship and a component rebui l di ng shop for t rucks and loaders.

Field service is provided by t he equipment listed in Table 1
which inc ludes two lubrication units supp lying l ubr i can t s , greases, oils
and antifreeze, a shovel repair truck with hydr aul i c crane and an electrical
repair unit with a chair lift .

The maintenance complex operates on a 3 shift per day, 7 days
per week schedule.

When Kaiser Resources acquired coal reserves from Crows Nest
Indus tries in 1970 it also acquired the ac tive mini ng operations of t hat
company . These consisted of several under gr ound mines and several
surface mines, none of which were of ma j or size .

Underground operations by CNI had been plagued by difficult
m1n1ng conditions -a rolling structure, steep pitches and heavy gas
emissions . Kaiser was faced with the problem of how to mine the deep
50-ft pitching Balmer No . 10 seam, which in the Michel Creek va lley area
has more extensive reserves than those defined as strippable on Harmer
Ridge, and do the job s af e l y and economically .

There are present ly t wo act ive under gr ound mines . These are the
Balmer North Mine, located on the north side of the va l ley at t he eastern
end of the town of Natal, and t he experimental hydr aul i c system mine,
located on the south side of the valley a t the western end of Natal .
Their locations are shown in Figure No .2 .

BALMER NORTH MINE

This mine uses mechanical mini ng and t r ansp ort ati on equipment on
a 3 shift per day , S day per week s chedule t o produce from 1,500 t o
2 , 000 t ons per day on deve lopment wor k and up t o 4,000 t ons per day i n
pane l operations .

The mine was opened by driving t wo por tal entries hor i zont al l y
in a nor t her l y di rection a t a point slightly above va lley level to
intersect the seam .

Development entries were then driven i n a wester ly direction
a long the s trike of the seam 16 t o 18 fee t wide on 80 foo t centres, with
crosscuts dr i ven on the same width on center s of 100 fee t or l es s depending
on venti lation needs .

The entries are dr iven as s i ngle l i ft s 10 fee t high a l ong the
top rock or hangi ng wall. That rock, of sandy shales cons i dered re lative ly
stable, is suppor ted by 7 fo ot bolts , plates and expans i on she l ls i nstal led
by stoper and pneumatic wrench app licat i on on 5 f oot centers. Occas i ona l ly
capboa rds are used in add i tion t o the plates t o suppor t f ragi le r oof
material .

10



TA BLE No . V

MAJ OR EQU I I' ~I E N T

B A L~IER NORT H MINE

Equipm ent

Continuou s Min er s
6013
CM48 1l

Shu t t le Ca rs
10SC, 7! t on

Load er

Batt er y Supp ly Tractor s
Mod e l 1' 1 144 E
BUT Uti lit y Tru ck

36 in ch Be l t Co nveyo r
( ro pe s i de f rame)

Front end Load e r s
Ca t . 99 2, 10 yd .
Ca t . 988 , 6 yd .

Aerodyne Min e Fan

Hydr aulic Monit or

Contin uou s Min ers

Shu tt le Ca r s

No . Un i t s

1
1

2

1

1
1

I

2
1

HYDRAUL I C MI NE

1

3

1

2

11

Man u f a c t u r e r

J o y Manu fa cturin g Co .
Lee-Norse Co .

Joy Manu f a c tu r i n g Co .

Wab co Min in g Eq u i p . Di vi s ion

Ker s e y Manuf a c turin g Co .
Acme Ma chin er y Co .

Mi s c ell an e ou s Su p p liers

Ca te r p i l la r Tr a c tor Co .
Caterpillar Tractor Co .

J effr ey Min i n g Ma ch i n e r y Co .

Joy Ma nufacturing Co .

Lee - Nor se Co .

Jo y Man ufact urin g Co .



Panels, develop~ from the development ent r i es, are normally
about 1,800 f eet in l ength a long the strike and 600 f eet wide i n the
di r ection of pitch but may be s mal l er i n si ze where mining conditions
place a limit on the a r ea to be mined.

The i ni tial panel operation consists of driving a place up the
pitch adjacent to the hanging wall 18 f eet wide and 10 feet hi gh. The
coal is mined by ei t her a Joy 6CM3 or 6CM4 or a Lee-Norse CM4 8H continuous
miner . Thes e discha rge t o Joy 10SC 7~- ton shuttle cars that deliver
their l oads t o a 36 i nch b It conveyor system that stockpiles the coal at
the mine portal area. One miner is servi ced by a WABCO l oader which
pi cks up coal di scharged a t the r ear and loads it into shuttle cars
(Tabl e No. V).

Present deve l opment of the mine i n a r elatively l ow pitch area
near the bottom of the Balmer seam sync line permits the use of mobile
mini ng and haulage equipment wit h a mini mum of diffi culty . As the
mining area moves up hill and s teepe r pitches up t o 30 deg rees are
encountered , angling the plac es across the pitch to obtain r eas onable
grades will be neces sary.

After the initial pane l lift has been driven to its planned
limit, the place i s widened to about 2S f eet. The next 10-foot hi gh
l i ft driven up the pitch underneath the f i r s t lift in the same pl ace i s
narro wer, about 20 feet wide, and success ive underneath lifts are corr espondingly
narrower than previous li ft s. Thi s r esults in development of coal ribs
that angle outward and thus have gr ea ter s t abi l i ty .

The number of lifts that can be taken in any one place depends
on the r oof condi t ions . Three lifts ar e cons idered average , four is
exce l lent, and five or the f ul l seam depth are rarely obtai ned . I f r oof
conditi ons deter i or ate dur ing development of any of the lifts , the place
is abandoned s i nce effor ts to corr ect roof condit ions a t heights of 20
t o 40 fee t are not justi fied .

Pl aces in panel s are developed on centers ranging from 60 to 100
fee t depending on roof conditions in the last place mined.

Venti l at ion is pr ovi ded by an Aerodyne fan at the top of a 16
f oot diameter air shaf t l ocated near the inby end of the portal entries
that moves 300 , 000 cfm of ai r through the mine workings. The two portal
ent r i es and severa l 6 foot di ameter shafts located strategically with
respect t o the active workings serve as intakes.

Rock dust is applied by a locally developed unit that utili zes
compressed a i r suppl i ed f r om the power house si t ed near the Michel
preparat ion plant. Supply lines in the mine are e i t her 3 or 4 inch
diameter in the ent r ies, 2 inch diameter in the f ace ar eas .

St ockpi led coa l is loaded by either a Cat 992 or 988 front-end
l oader into contract trucks for delivery af t er a 3~ mile haul to the
t ruck r aw coal surge bin at the Elkview preparation plant.

HYDRAULIC MINE

Introduction

The experimental work in hydraulic m1n1ng of coal was established
in co-operation with the Japanese Mitsui Mining company to obtain their
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expertise. The experimental work was continued by Kaiser personnel.

The initial developments in the pitching Balmer seam were made
near the outcrop several hundred feet above the valley floor so as to
obtain sufficient elevation for the hydraulic flow of mined material to
dewatering equipment at valley level. Those developments consisted of
entries for access to the workings and ventilation, and sublevels for
coal extraction.

The coal is dislodged at the faces of the sublevels by water
jets under a pressure of 2,000 psi and sluiced in flumes to the surface
and down to hillside to a screening plant. The fine size material
through the screen is carried by the water to a thickener for recovery
and combining with the coarser material as raw coal to be trucked to the
Elkview preparation plant . The clarified thickener overflow is recycled
to the hydraulic mining system.

One of the basic problems of mining thick and steeply pitching
seams by blasting is that recovery of the blasted coal and over-all
recovery of a reasonable percentage of the reserves is difficult. By
utilizing the water, which was used to break the coal, as the loading
and conveying media, the broken coal can be easily brought out of the
face and onto a loading and sizing machine called a feederbreaker . The
only requirements to accomplish this part of the cycle are sufficient
water and an adequate grade . With the coal sized and mixed with water
it is a logical step to make a simple ditch, line it with a material
which will enable the mixture to flow smoothly and ensure that there is
a roadway out of the mine with the required gradient to enable it to
flow.

Results of the experimental work were promising. Successful
application assures recovery of the coal from not only the Balmer No . 10
but also the other minable pitching seams in the Michel Creek valley
area with a minimum of mechanical mining equipment.

Principal Requirements

The principal requirements for this method of mining to be
operable are:

(1) The dip of the seam must be no less than 7 degrees;

(2) An adequate supply of water must be available;

(3) The roof and floor of the coal seam should be reasonably strong
to minimize dilution and prevent problems with floor heave;

(4) The coal should be relatively soft, contain few hard bands
and/or be friable;

(5) The seam must be reasonably thick, the thicker the better .
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Hydraulic Monitoring

The monitor face area is s i t uat ed at the upper end of a sub­
level which is driven in the lower sect i on of the seam at a gradient of
7 degrees and is equipped with very s i mpl e machines relative to other
mining systems; these consist of a monitor, its pipelines and a specially
designed f eederbr eaker.

The moni t or, which is a hydraulically activated water nozzle, is
designed to direct the water in any direction within a 180 degr ee hori zontal
and 90 degr ee vert i cal arc . Its mechanism i s s impl e, robust and subs equent ly
qui te r el i able. The power t o oper ate it is provided by t aking a s ma l l
quantity of hi gh- pressure water from the main high-pres sure water line,
reducing i ts pressur e and using this as the hydraulic act i vat i ng media .
This simplifies the f ac e equi pment , as no power pack, . etc. is required.

Face manpower consists of two men , one operates the monitor, the
ot her s t ar ts and s t ops the f eederbreaker, moves the of f 5 foot lagging
plank f r om the fe eder breaker or spells the operator. As mentioned
ear l ier , the oper at or and second ope rat or operate from a pos ition s ome
35 ·0 100 fee t from the working f ace.

To cut the coal , the water i s directed on an angle of 90 degrees
t o the line of the sub- leve l , di rectly at the coal pillar and moved
slowly up and down , s l i ci ng deeply in areas of fissures or s oft bands of
coa l .

After a r easonably deep slot has been made, the wat er i s directed
a f ew degrees fa r t her toward the goaf and the s l ot widened . This procedure
of widening and deepening continues until a l l the coal i s removed.
However, the coal builds up on the floor during each cutting operation
and a few minutes' sweeping the water jet ar ound on the f l oor helps to
l oad the cut coal onto the feederbreaker, where it is s ized and loaded
into the flume l ine for transportation out of the mine

Owing to the flexibility of the monitor' s movements, cutting,
breaking l arge lumps or s i mpl y washing the coal from the face can be
done quite easi ly . Keeping in mind that the water when it hits the coa l
is s i mi l ar t o the blow f rom a I-ton hammer, it i s quite easy to see how
effe ct i ve ly the coal i s r educed to a reasonable s ize for washing to the
f eederbreaker.

To ens ure that the product is kept as fre e from dilution as
possible, a clos ed cutting method i s used which enables most of the coal
to be removed before the roof caves or the rock from the previous cycle
slides into the monitoring ar ea . Closed cutting is simply cutting and
loading the coal , in a particular retreating increment, starting from a
point nearest the monitor and farthest from the "goaf" and gradually
extending toward the " goa f" until a ll the coal is removed . As the
monitor will cut at least 60 feet into the sol i d coal, retreat increments
of 40 to 60 feet are the rule, and sub-levels are kept slightly more
than 60 feet apart.

8y using this method, reserves recovery in the panel is averaging
60 to 70 percent of th total coal in the panel, which is several times
greater than previous methods have achieved in t he area.
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Advantages of Hydraulic Mining

1. Safety (a) As there is no electricity or moving parts in the
actual coal cutting area, the possibility of having sparking occur is
eliminated. This of course is a distinct advantage to an area that has
been constantly troubled with the possibility of methane and/or coal
dust explostions.

(b) As the cutting unit itself is water, no dry coal
dust is produced. When considering the problems facing underground coal
mine operators today in the field of airborne dust control, this aspect
is extremely interesting and in itself could determine the economics of
building or not building a mine.

(c) Accident frequencies in the face area of coal mines
are still quite high, even though considerable effort has been put into
decreasing the frequency. The operators of the monitor and feederbreaker
are situated some 35 feet behind the monitor in a small control cab and,
depending upon the particular part of the operating cycle, are between
35 and 100 feet from the actual coal cutting operation. This remoteness
from the mining face ensures that if a roof cave did occur at the face,
the operators would be in a safe place and not endangered by it.

2. Productivity When operating in conditions amenable to the
hydraulic system, productivity, on a tons-per-man-shift basis,is extremely
good when compared with other mining systems working in the same or
similar conditions.

3. Ventilation Hydraulic mining has what is perhaps the most
effective of all ventilation systems. Fresh air is brought into the
sub-level and passes the operators before being contaminated by moisture
as it passes over the mining equipment. After passing over the face
equipment it is returned to the main return roadway through the "gob"
area. This ensures that the operators are never supplied with air that
is contaminated by a production process. Actual airborne dust samples
taken by an instrument attached to the operators have indicated average
dust counts of less than 1.00 mg/m3.

4. Seam Conditions Steeply pitching seams, undulating seams and
very thick seams are all reasonably easily accommodated by this system.
Unlike belt conveyors, flumes, with their water and coal mixture, do not
require straight roadways. This enables development machines to follow
the seam at a set gradient with very little pre-mining information and,
except for obvious problems associated with encountering major faults,
most other variations can be accommodated.

5. Recovery of Reserves In thick seams, loss of a large percentage
of the reserve is quite normal because by using water to cut and load
the coal there is no need for anyone, or any machine, to go into unsupported
or poorly supported ground, which makes it possible to extract the coal
from a block until all the coal is taken or until the roof caves. As
the water jet is the only thing exposed to the falling roof there is no
possibility of damage to personnel or equipment.
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6. Low ~lateria l and Equipment Cost The cos t s of set ting up a
hydraulic mine are cons iderably less than t hose involved in most ot her
sys tems . The bas i c reasons for t his are:

(a) the output for a monitor face unit i s ext remely hi gh, so that
mul tiple coal-producing uni t s are unnecess ary for the production of
large tonnages;

(b) the underground equipment is ex t remely simple and robust, wit h
very few moving parts, and so is not expensive t o purchase , i ns tal l or
maintain;

(c) t he surface equipment, except fo r the high- pr essure pump, is
s tandard, and is not in any way sophisticated, and t he dewater i ng can be
done in the normal coal c leaning process;

(d) electrical costs to operate a moni tor are l ow, and as less than
3, 000 hor s e power i s required t o operate a uni t producing such l arge
quantities of coal, t he costs per ton are reasonable.

Disadvantages

(1) In seams interbedded with rock and/or dirt partings, or where
the roof or floor is weak, se lective mining of the coal is difficult .
If the hardness of the rock or dirt is not too much more t han t he harder
sections of the coal, t he operat or would be unable t o define which
materia l he was mining, and t herefore some dilution has t o be ac cep ted .

(2) The product, even after dewatering, contai ns a greater pe rcentage
of moisture than coal produced by most ot her underground mining methods .
This may require that the coal be dried unles s i t is to be benef i ci at ed
by wet means.

(3) As a gradient sufficient ly s teep t o a l low t he coal water mi xture
to f low is an i ntegral part of the sys tem, l evel or a l mos t l evel seams
could be very difficul t t o mine.

(4) Unless deve lopment costs can be kept t o a level where they are
of very l i t t l e burden to t he over-al l mine , thin seams could be uneconomica l
to mine.

ELKV IEWPREPARATION PLANT

The Elkview preparation plant was des i gned to use heavy medi a
vessels and cyc lones and hydro- cyclones i n processing raw coal with an
expected 30 percent minus 28 mesh mater ial . Degr adation duri ng process
compelled plant modifications t o handle the heavier t han expected fine
coal load.

In planning the Elkvi ew preparation plant considerati on was
gi ven to the recognized fr i ability of the Bal mer No. 10 s eam coa l t o be
proces sed . The plant was designed for a 4 x 3/ 8 coarse coal sect ion of
350 t ons per hour and a 3/8 x 0 f ine coal sect i on of 1,050 tons per
hour . Pl an t feed was expected t o have from 28 t o 30 percent minus 28
mesh material, and operat i on data i ndicates that th i s was an ac curate
estimate .

16



~.

Early test data on the coal i ndi cated that the ash of the 35m x
o r aw coal was such that a porti on of i t would not have t o be cleaned so
Kaiser decided to use deduste r s on the raw coal feed.

Once processing was s tar ted, the r aw coal ash was fo und t o be
higher t han pr evious l y indicated, and it was not pr at i ca l t o put a pa rt
of the 35m x 0 raw feed i n the clean coal . This has neces s itat ed the
addition of f ine coal equipment t o handle the 225 t ons pe r hour of raw
coal that was being dedusted and bypas sing the cleaning circuits.

1. Raw Coal Feed Strip mined coa l del i ver ed to a 300 t on surge bin
a t t he breaker s t a t i on in the pit ar ea i s di s charged by two Link- Belt 8
x 5 fee t rec i procating feeders t o two Al lis-Cha l mers Ri pl-F lo 6 x 16
screens where separat i on is made at 4 inch. The overs ize i s reduce d
t o minus 4 i nch in a McNally Pi t tsbur g 12 x 27 rotary breaker and combined
with the 4 x 0 fract i on on a 54 i nch , 63 fo ot transfer be lt . The r ock
removed by the br eaker is belt conveyed to the breake r yard for disposal
i n the pits .

The trans f er belt equipped wi t h an Engi neered Equip . tramp iron
detector, feeds the 4 x 0 material t o a 48 i nch cable re i nforced belt
8,225 fee t l ong that passes thr ough a 4,800 foo t, 16 x 12 foo t t unnel
driven t hrough Bal dy Mountain and thr ough a 9 foot t ubular steel overland
gal lery t o fo ur 2,000 t on r aw coal si los near the preparation plant .

The belt drops f rom an elevat ion of 5, 675 fee t at the br eaker
station to 4, 321 f eet a t the si los , an average dip of abou t 10 degrees .
The belt i s driven by a 2,000 horse power r egenerative drive sys tem and
9 inch backup brakes f or emergency conditions.

Si nce the tunnel cuts through a coa l seam, r egul ations r equi re
the installation of an automatic methane detector (MSA) at the upper
end . Water that collects in a s ump at the l ower end of the tunnel is
pumped to a strip mine maintenance complex for use by personnel. A 3
mill ion Btu/hour propane heater counteracts i ce buildup in the lower end
of the tunnel during cold weather .

Raw coa l f r om the Balmer Nor t h and hydraul ic mines is de livered
by con t r act trucks to a l 50- ton surge bin on t he hillside near t he r aw
coal s i l os .

The coal i s f ed from the bin by a Par amount 72 i nch x 16 fo ot
combi nat i on gr izz l y and el ectro-mechanical f eeder to a Pennsylvani a 30 x
60 i nch crusher. The gr i zzl y plus 4 inch overs i ze i s reduced t o minus 4
inch and combined with the 4 x 0 fract ion on a 36 inch belt as f eed t o
the r aw coal silos.

Strip mine coal is dischar ged to all four si l os , with automat i c
switchings of flop gates as coal builds up in any si l o . The deep mined
raw coal is discharged to only two of the s ilos.

Plant feed from the silos at 4 x 0 i s provided by four Paramount
84 inch x 16 foot variable feeders rated at 1,000 tons per hour which
discharge to the 36 inch plant f eed belt .
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Two Rams ey plant feed belt s cales, one on the r aw coal belt from
t he s t rip mine to the r aw coal s i l os and one on the pl ant f eed belt
provide raw coa l tonnages . An Er iez 36 i nch magnet a t the plant feed
belt head removes t r amp iron . A Denver sampling system that cuts across
the coal s t reamf rom the pl ant fe ed belt pr ovi des for r aw coal analysis.

Flex-Kleen dus t co l lectors have been i ns tal led at the truck coal
bin crusher, the belt di schar ges of raw coal t o the r aw coa l si los and
the plant feed bel t discharge. These co l lectors au tomat i cally discharge
the COllected dus t f rom the COllecting bags t o the coa l f low periodical l y.

2. Coarse Coal Proces sing The 4 x a raw coal f eed is screened on
two 8 x 20 Ripl-F lo uni ts fo r separation a t 3/8 i nch.

The 4 x 3/8 frac tion i s dischar ged t o two Al lis-Cha l mers 8 x 16
Low Head prewet and class ifyi ng s creens where separation is made at 1/4
i nch. The 4 x 1/4 f rac tion is f ed to two "p rimary" heavy media Bar voy
vessels for processing at 1. 40 specific gravi ty .

Initially a "s econda ry" Barvoy ve sse l was used t o pr oces s the
reject of t he primary ves sels. Now that secondary vess el i s ser vi ng as
a spare pri mary ves sel , and the r e j ect is dewatered on a 5 x 16 Low Head
screen, wi t h discharge of t he reject vi a a refuse belt t o the plant
refuse bin for disposal .

Clean coa l from the Barvoy vesse ls is dewatered on two 8 x 16
Low Head screens with separat ion at l~ i nch . The 4 x l ~ f r act i on is
reduced to minus ~ i nch by a Gundlach t wo- stage crusher, then combined
with the l~ x a fraction and discharged to t he "dust" belt for delivery
to the metal l urgical coal mi xi ng unit.

Clean coarse coal , fine coal and dust ar e bl end ed in the paddl e
mixer prior to discharge to the me t coa l belt and t he fo ur 15,000 ton
clean coal silos.

Ramsey belt scales on the dus t and met coal belts provide t onnage
values . A Denver samp l i ng system that cus t acr oss the mixer di schar ge
provides for met coal ana l ys is .

3. Deduster Circuit The 3/8 x a fract i on of the raw coal screens is
discharged t o two Combustion Engi neer i ng "dedusters " wher e fan i nduced
draft removes a portion of the 0 .4mm x a dust (minus 35 mesh). Cons idered
as c lean coal, the dus t can be discharged to the dust belt f or mi xing
with other met coal sizes .

An alternate procedure is t o add the dus t t o the fine coal
processing circuit, us ing dust regulating f eeder screws to supply measured
amounts of feed.

4. Fine Coal Processing The ~ x a frac t ion from the Low Head
prewet/ classifyi ng r aw coa l screens i s f ed to a pUlping head water
tank, then combi ned with the 3/ 8 x am fraction from the dedusters as 3/8
x a feed to the f ine coal processing circuit.
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That feed is screened on 10 R&S 6 foo t sieve bends, with the
overpass screened on 7 x 14 Low Head des liming screens equipped with ~
Bixby-Zimmer decks. The underpass of the sieve bends joins the underpass
of the des liming screens as 28m x a feed t o t he fine coal proce ssing
circuit.

The 3/8 x 28m fraction of t he des liming screens is mixed with
heavy medium from pulping tanks, then fed to 12 R&S 24 inch primary H.M.
cyclones for processing . The overflow of the cyclones is dewatered on
12 Low Head 8 x 16 screens preceded by 12 R&S 6 foot sieve bends . The
underflow of t he screens is recycled t o t he H.M. pulping tanks .

The overpass of the dewatering screens is fed to CMI VC-48 cen­
trifuges, t he n discharged vi a belt t o a Link-Be l t Fl uid-Flo drye r
rated at 73 t ons per hour evaporative capacity . The product, t hermal l y
dried to 4 percent moisture, i s b l ended with t he other clean coal s i zes
i n the meta l l urgical coal mixer . Under fl ow of the cyclones used to
co l lec t dus t from t he dryer stack gases is combined with the dri ed coal
feed to the mixer .

The underflow rejects of the primary H.M. cyclones are s creened
on 4 R&S two-stage 5 foot sieve bends , with the overf l ow of the fi r s t
stage passing to the s econd s t age , and t he underflow of both s t ages
being recycled to the H.M . pulping t anks .

The overflow of t he second stage sieve bends is collected i n a
heavy media pulping tank , then pumped t o 5 R&S 24 i nch secondary H.M .
cyclones for processing .

The over fl ow of the secondary cyc lones containing clean coal i s
dewatered on 3 Low Head 7 x 16 screens preceded by 3 R& S 5 foot sieve
bends, t hen di schar ged t o the plant refuse belt . The under fl ow of the
screens is recycled t o the heavy media pulping tank for the seconda r y
cyc lones.

Feed to the fine coal circuit is a lso provided by the 28m x a
underpass of the fine coal (3/8 x 0) des l i ming screens and the 35m x a
fraction of t he dedusters. The bl ended fines are fed to two primary
hydro-cyclone (H .C.) feed s umps , then pumped to 30 R&S 14 inch pri mary
hydrocyclones .

Underflow of those primary hydro- cycl ones is discharged to a
secondary H. C. feed sump, then pumped t o 6 secondary H.C. 14 inch units .
The r e j ect underflow of t he secondary units is s l uiced to a r efuse
lagoon . The ove r flow is r ecycl ed t o the pri mary H.C. feed s umps .

Overflow of the primar y H.C. units is co l l ected in t wo f ine coal
c lassifying s umps, then pumped to 10 R&S 24 i nch c lassifying cyclones
f or sepa rat i on a t 100 mesh. The cl ean coal unde rflow coal is discharged
t o 3 Peterson 12 foot, 6 inch , 12 di sc f il t ers and the filter cake i s
combined with other s izes as feed t o the thermal dryer .

The overflow of the c lassify i ng cyclones is s l ui ced t o a Wemco
f lotat i on set up with 3 banks of 5 cells each . The f r ot hed coal is
combi ned with the f eed to the Pete r son f i l ters .
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5. Refuse Disp~l Solid refuse, 4 x 28m, disch1rfged to the plant
refuse bin is hauled to a disposal area on the hillside north of the
plant by a Cat 657 scraper loader, 32/44 yard capacity. The refuse is
spread in thin layers on benches, dozed out of the hillside starting at
the Elk River valley bottom with successive dozing material used to
cover the next lower bench refuse. The covered benches are planted as
part of the company's reclamation project.

Fine refuse including the underflow from the secondary hydro­
cyclones, tailings from the flotation cells and slurry from the thermal
dryer cyclone scrubbers is collected in a Dorr-Oliver-Long 175 foot
static thickener . Clarified overflow water is recycled in plant circuits.

Thickened 28m x 0 underflow of the thickener is sluiced to a
pumphouse in the lagoon area inside the railroad track loop immediately
west of the plant, then pumped by an Allen-Sherman-Hoff rubber-lined 700
gallons per minute pump to an active lagoon.

6 . Magnetice Circuit Heavy medium recovered from the dewatering
screens in the primary H.M. vessels circuit is sluiced to a sump, then
pumped to two 24 inch classifying cyclones. The cyclone underflow is
discharged to a 30 inch by 6 foot double drum Eriez magnetic separator
for recovery of the magnetite which is fed to a 28 foot thickener.

A similar recovery setup is used for the heavy media cyclone
circuits. The greater volume of heavy medium used requires 8 of the 24
inch classifying cyclones, four 30 inch by 8 feet double drum Eriez
magnetic separators and two 36 foot thickeners. Provisions have been
made to pump heavy medium to the H.M. vessel circuit thickener when
necessary.

7. Makeup Water Although the Elkview plant operates on a closed
water circuit basis, losses on refuse and through evaporation required
the addition of makeup water in the amount of 1,500 gallons per minute.

This is provided by a pumping station on the Elk River, with two
1,000 gallons per minute Peerless pumps discharging to a surge pond in
the refuse lagoon area. Two additional Peerless pumps of equal capacity,
in a second pump house adjacent to the surge pond, lift the water to the
preparat ion plant.

8. Coa l Loadout The original plan for transporting coal from the
Elkview plant to Roberts Bank for loading of Japanese freighters called
for six Canadian Pacific Railroad trains, each with 100 solid bottom
cars holding 105 tons, to operate on a 72 hour cycle, with two trains
loading each day. In practice there have been some modifications, and
the plant must be prepared to load trains at any hour of the day.

The four clean coal silos have a total capacity of 60,000 tons.
Withdrawal of two full unit train loads per day would draw off only
about 21,000 tons so the silos have ample surge capacity.

The empty train is pUlled around the track loop and through the
loading tunnel under the silos at about ~ mile per hour or 50 feet per
minute. The engines are equipped with automatic speed controls that
maintain the precise loading speed throughout the entire loading period.
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Normal l oading practice i s t o load the bottom half of a car from
one of the two first s i l os (3 & 4), then finish loading the car f r om one
of the l ast two silos (1 & 2). The cars can be flood loaded at r ates up
to 6 , 000 tons per hour. The Kaiser oper at or in the loading control room
can communicate with the engi neer by shortwave r ad i o i n the event any
adj ustment i n tra in movement i s found t o be neces sary.

An Amet r on single ax l e track s cale by Streeter - Amet was i ns talled
j us t outs ide the track loop to obtain train load we ights . The computer ized
weigh system, coupled with an automatic car i denti f icat i on sys tem t ha t
r ead s the s tandard A.C.I. label on the side of each car , t abul at es t he
car number, t are weight, gros s weight and net weight of the coal , with
t otals fo r each wei ght c lass for the entire train.

The weight sys t em which was installed by CPR has a backup te le t ype
printer that records the information for later use if necessary. The
information i s al so transmitted to Ne l son , about 250 mil es west of
Sparwood , for CP Railroad use .

Kais er installed their own track scale just out by the s i los t o
ass i st the loading operation through assurance that t he car s are not
being over l oaded .

9 . Plant Modifi cat ion
summer of 1971 with a view
fine coal circuit load and
qual ity. The modi fi cation

Extens i ve plant modifications were made mid­
t oward handl ing the greater than expected
s ecur i ng better control of the clean coa l
work included the following:

(a) Removal of the deduster circuit.

(b) Increasing the 3/ 8 x 0 desliming screens f rom 10 to 12.

(c ) Conver s i on of the secondary H.M. vessel to a spare primary
vessel.

(d) Increasing the primary hydro- cyclones f rom 30 t o SO .

(e) In creasing the secondary hydro- cycl ones from 6 to 12.

(f ) Removing the fine coal c lassi fying cycl ones and r eplac ing them
wi t h r apped sieve bends. These are R&S sieve bends equi ppe d
with pneumatic rappers.

(g) Separating the r efuse magnetite rinsings from the clean coal
magnetite rinsings and providing separate magnetic separat i on for
them.

(h) Tailings of the refuse magnetic separ at or s i s sent to the fine
coal cleaning circuit.

(i) Tailings of the clean coal magnetic separ at ors are added to the
feed to the clean coal filters .

(j ) A conditioner was installed ahead of one bank of flotation cells
for test purposes.
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(k) Construction of a second 175 foot diameter static thickener for
add itional water clarificat ion .

(1) Ins ta l lat i on of a f our t h bank of fl otation cel ls.

(m) Modifying old r ef use vacuum f i l t er as a clean coa l fi l ter.

(n) Instal lation of dust co l lection sys tems on t op of raw and c lean
coal si los.

(0) Ins t a l l at i on of spare i n- line pumps.

See Figures No . 3 and No .4.

RECLAMATION

The initial step in deve lopment of the r eclamat i on progr am was
the hi r ing of a r ecl amat i on biologi st. His education and t raining place
h i m i n a good position to deve lop and carry out effective land rec lamation
in an area t hat poses a number of problems, some of which have not been
experienced previously .

Since the surface m1n1ng operations on Harmer Ridge are r elatively
new, r eclamation of those mined land areas has only started . Plans are
be ing developed along with the neces sary t es t planting, so that t he
mining areas can be reclaimed as soon as they become available .

In the meantime reclamat i on work has been carried out in the
Miche l Creek val ley area.

Two adjacent t owns, Mi che l and Natal, several mil es sout heas t of
Sparwood , have been the population centers f or coal miners who have
worked the coal seams in the adjacent hills since the turn of the century.

Prior t o the s t ar t of Kais er operat ions both towns had exper ienced
a lengthly period of economic depress ion. Many of the homes and ot her
buildi ngs had been abandoned and boarded up .

Located as t r ide Tr ans-Canadi an Highway No .3, 10 miles northwest
of Crows Nes t Pass on the boundary between Alberta and British Col umbi a ,
they pr esented an unpleas ant introduction to Tourists of beautiful,
scenic British Col umbia .

Prodded by the Canadian government, the Provincial government
took a vote among the i nhabi t ants on complete remova l of the t owns, wi t h
r es i dents given assistance i n moving to the new and expandi ng t own of
Sparwood or e lsewhe re .

The opt i on was app r oved and by mid-summer of 1971 many had moved
and a l ar ge portion of Natal had been dozed i nt o a workable reclamation
area . Work i s continuing on this proj ect.
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Planting work ha s already be gun . In May 1971, 15 acres were

planted with various ornamental trees including Douglas fir, blue spruce
and paper birch on a l and scape plan that will i nc l ude other trees and
gr ass . I t will take about f our more years to complete the progr am in
the Mi che l Creek Valley.

Expe r i menta l work has a l so been i ni t iated on the reclaiming of
ol d s trip-mi ned areas in the hill s that rise on both s i des of Miche l
Creek vall ey . An old spoi l- bank t ha t became water-logged and s lid into
the va l ley , covering the mai n road, has been sown wi th gr ass seeds
applied by aerial hydroseeding.

The t ypes of t r ee s and shrubs that can best be used on the mined
l and areas present ly being deve loped on Harmer Ridge wi l l be determined
by experimentat ion on ol d s t r ip-mi ned areas adjacent to the va lley .

Successful app li ca t ion of t r ees and shrubs mus t give consideration
t o such factors as a l ti t ude , c limate , r ainfall and t emper ature conditions.

For examp le , a l t i tudes where reclamation wor k will be carried
out will range from 4, 000 t o 7,000 f eet. I t has been l earned already
that certain pi ne species will withstand heat better than ot hers .

It has be en noted als o that black co t tonwood , t wo spe cies of
wild rose , and s i l ve r buffalo berry have grown voluntar ily on old s t r i p
spoil banks.

The a i m in planting s t r i p mined land with t r ees and shrubs is to
reduce er osion , provide timber for f ut ure l ogging and also provide fo od
for native wild ani mals and birds. Trees and shrubs ar e being developed
from seeds and cuttings in a nursery and greenhous e on the bank s of Elk
River.

Present activities in the nurser y are concentrated on ral s l ng
speci es of trees f or she l t er ed valley bottom planting. The seedl i ngs
a re pl anted in beds and allowed to gr ow t o a hei ght of 12 to 14 i nch es
which takes about two years. Then they are lifted in a dormant condi tion
without ear t h on the roots and planted in the ea r ly sp ring season.

For hi gher al ti t udes and ol d s t rip sp oi l banks it may be neces s ar '
t o plant the seedl i ngs in peat pots fo r growi ng, a lso for r a i s ing trees
and shr ubs f rom seeds .

The greenhouse is us ed pri mar ily for propagating shrubs from
cu t tings . At an appropr iate t ime thes e cut t ings are r emoved t o a smal l
adjace nt nursery, normally about February, so that they can have t he
advantage of co ld weat her gr owt h in the nur s ery befor e they are transplanted.

A new "bullet" planting method f or shr ub cut t i ngs is being tried
out . The cuttings are planted in bullet- sh aped holder s which faci li tate
insertion into the ground easily and rapidly by means of a spec ia l t ool.
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The Kaiser Resour ces rec lamation pr ogr am fo r the Sparwood area
is sti l l i n its initial s tages . Some resul ts are appa rent in the Miche l
Cr eek val ley although comp letion of that phase wi l l not be realized
bef or e 1975 or 1976. By that time the i ni t ial wor k on t he Harmer Ridge
mined land will have been started . Comp letion of that reclamation phase
i s a l ong way off, at least 15 years according to present plans for
sur f ace mining ac t i vi t y .

LABOUR FORCE

Surface Mi ne and Coke Ovens work 3 shifts per day, 7 days per
week. Underground mines wor k 3 shifts per day, 5 days per week.

Hourlr Salaried Total

Surface Mi ne - operation 455 49 504
Surface Mi ne - mai ntenance 377 53 430
Under gr ound Mi nes 210 38 248
Elkview Preparation Plant 147 22 169
Coke Ovens and Michel Surface 174 10 184
Administration 166 166--

TOTAL 1,363 338 1,701

Mountain-top coal mi ning of Kaiser Resources, near Natal 26 GflQrgll Hu nt", photo
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