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Four contiguous coal licences, numtered 7299, 7471, 7688 and 
7689 are presently owned by Utah LYines Ltd. Tne latter two licences 
(7688 and 7589) were issued on July 15, 1983 to Utah by the Crown a d  
the formr licences (7299 and 7471) were acquired through a title 
transfer. lbgether these licences comprise the Bingay Creek Property 
located in the Kmtenay Regional District of the Fort Steele Mining 
Division. 

An exploration program formulated in May of 1983 involved bth 
the geologic mapping and the initial test drilling of the property. 
A report detailing the geologic mapping prcgram was filed with the 
Ministry in December 1933 to fulfill the work required on coal 
licences 7299 and 7471. The report tbt follows supplements the 
g e o l q y  as it was then known by reprting the results of the initial 
drill program conducted in kvember and Cecember 1983. 

Together these reprts provide data useful in the preliminary 
evaluation of the property. 
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PROP= AND TITLE 

The Bingay Creek property comprises four ( 4 )  contiguous ccal 
licences numbered 7299, 7471, 7688 and 7689. Together these licences 
encompass 1039 hectares located in the Elk Valley Coalfield of the 
designated Southeast aritish Columbia &dl Block. 

Coal licences 7299 and 7471 were transfered t o  the name of Utah 
Mines from the previous owner, Mr. W i l l i a m  Shenfield of Fernie, B.C. 
&dl licences 7688 and 7689 were acquired directly from the C7zcwn. 

C.L. Nirmber Anniversary Date Area - 

7299 January 2 259 ha 
7471 S e p t h r  30 259 ha 
7638 July 15 261 ha 
7689 July 15 260 ha 

Licence n-r 7299 was granted on January 2, 1982 and licence 
7471 was granted on September 30, 1982. Subsequently Ministerial 
approval was granted on November 9, 1983 for the transfer of these 
licences from W i l l i a m  Shenfield t o  Utah lYines Ltd. Coal licences 
7688 and 7689 were applied far and subsequently granted t o  Utah Mines 
by the lYinister on July 15, 1983. 

The Bingay Creek P T p r t y  is lccated in  the flmr of the Elk 
River Valley approximately 22 )an north of the town of Elkford, B.C. 
i n  southeastern British Qlumbia. Centered on 50014" and 114058'W 
the property is found on NIS .mp sheet 82 J /2  W e s t  approximately 640 
kn due east of Vancouver. 

The property is accessed by an a l l  weather forest access road 
from Elkford and the main Trans Alta Power transmission l ine and road 
follows the eastern property boundary (see Figures 1, 2 and 3 ) .  

The property l i e s  within the lower levels of the Elk Valley with 
elevations varying from 1390 to  1527 meters. Mountains confining the 
valley at ta in  elevations of 2500 meters on the G r e e n h i l l s  eastern 
valley margin and over 3000 meters i n  the Front Ranges to the west. 
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The Elk River flows southerly through the eastern property 
bundary and Bingay Creek flows west to east into the Elk River 
across the southern limits of the property. 

PHYS1cx;RAPHy 

The upper Elk Valley belongs to the physiographic subprovince 
k n m  as the Fernie '3x1 Basin. The basin's topography reflects 
structural and lithologic cuntrols typical of soft, less resistant 
rocks found within the mre regional Front Ranges province of the 
Wky Wuntain Physiographic region. The area is typified by the 
stees sided resistant thrust fault-prduced Devonian limestone ranges 
that enclose younger softer Jurassic-Cretaceous rocks found in the 
valley bttoms. 

The Elk Valley displays the broad open "U" shape typical of 
glaciated valleys and thick blankets of quaternary gravels terrace 
the valley at various levels further attesting to glacial 
influences. The valley floor south of the property is uIlderlain by 
soft Jurassic Fernie Shales that were less resistant to glavial 
action than the overlying sandstones of the Kootenay Formation 
displayed along the Greenhills Range imxdiately east of the Bingay 
Creek property. 

Previous Exploration 

The earliest known activity on the property was reported to have 
taken place in the early years of this century. The Fernie Free 
Press, in an article dated June 15, 1983, reports on activities that 
took place in the Upper Elk Valley from 1903 throqh 1911 during 
which time various companies starting with the Elk River Coal ad Oil 
Coupny:, unlertook surface work "on the west side of the 
Elk". . . south of the C.P.R. Syndicate work on Aldridge Creek". 

In 1910. another company, the Elk Valley Coal and Coke Company, 
emerged a r d ,  on June 10 of that year, the Free Press reported that 20 
men were on the scene and "a diamond drill is being used for 
bring ... the first...that has been taken up the Elk River". 
Evidence, in the form of hand tranches and coal spil piles dating 
from this perid were readily located. 

Following this early work, the area was reportedly prospected by 
Bminco geologists in the late 1950's. but reports to this effect 
were not located ad are assumed to be private. 

.. 
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In a report dated June 6, 1982, Stephen Gardner notes that "the 
property was held for a period of one year by Specific Natural 
Resources". No exploration was perfor& by this company but a 
reprt entitled "Preliminary Geological Reprt, Qal Licence &. 
5176" was prepared by a M r .  John Jenks. This reprt, altbugh not in 
the possession of the writer, is reported by Gardner to Is on file 
with the Ministry of Energy, Mines and Petroleum Resources in 
Victoria. Gardner, l-owever, failed to note the year that the 
property was held by Specific Natural Resources. 

Subsequent to this activity, M r .  William Shenfield acquired the 
coal licences 7299 and 7471 in 1982 and undertmk the opening of 
seams by had trenching at three widely separated locations. Roads 
built in 1980 by Elk Valley Forest Products cut intervals of 
coal-bearing lithologies. These exposures enabled Mr. Shenfield to 
establish a workable correlation between surface exposures of coal 
and sediments. A stratigraphic interval whose lithologies changed 
upsection from Marine to Deltaic and correlate with the Fernie Group 
shale and the overlying Kootenay Group found elsewhere was 
established and thereby confirmed the ptential of the area. 

Gardner in June of 1982 reviewed available previous work at the 
request of M r .  Shenfield and produced a report entitled "A Geologic 
Overview of the Bingay Creek Qal Property, Elk River Valley". This 
report states that "at least three major coal mnes are expsed" 
on the flanks of the Bingay Creek structure and further that 
"preliminary observations suggest that the structure in the area may 
yield sone surface recoverable coal reserves...". 

Gardner was unable to produce a reserve potential but did 
suggest the pssibility of a northerly extension to the structure 
"along the leading edge of a major thrust plane". The possibility of 
fiding additional reserve potential led to Gardner reconmending 
"mre detailed geological investigatio ns... in order to satisfactorily 
evaluate the in-situ coal resources and their mining potential". 

1983 Mapping Prqram 

Utah Mines Ltd. began its investigations of the Bingay Creek 
property by initiating in May 1983 a mapping program on the scale of 
1:5,000 using a topgraphic base map prciiuced by pEcElh3nney on 10 
metre contours. Twenty six-days, including travel time from 
Vancouver, were spent by Utah Geologists, R.B. Anderson and N o r m  
Ixmcan, on the property. khpping was conducted on a daily basis from 
a base in Sparwood. A chain and mnpass closed lap control survey 
consisting of 105 stations was established using available roads and 
trails, an additional 2.02 surveyed stations were established over the 
course of the program in order to tie in surface geologic features. 
In the course of mapping a total of 38 hand dug pits and 12 hand 
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trenches were located. The pit spil piles were checked for coal 
spil 4 an attenpt using shovels was mde to rejuvenate the pit arii 
measure the coal seam- 

The time available bwever did not allow for the complete 
rejuvenation of these old pits as it readily became apparent t b t  
mst were either of such a depth or of such a scale (5m. deep x 5m. 
across) as to require mechanized equipment to uncuver the in-situ 
Seam. 

&p number 1 s h o w s  the location of all coal pits found. These 
in total number 23 coal pits and 6 trenches. An additional 21 pits 
and trenches did not contain coal in the spil, but instead the sp3il 
tended to contain a large proportion of glacial till suggesting that 
bedrock may not have been reached. 

Although found in 29 trenches and pits the coal was not sampled 
due to its obvious oxidized character. 

Airphoto interpretations suggested a northward plunging 
synclinal structure. W k  exposure, especially north of Bingay 
Creek, on coal licence 7299 afforded the accurate location ard 
attitude of fOnMtiOMl contacts. Qal pit locations when 
interpreted in conjunction with bedrxk  geometry confirmed the 
structural style ard numerous 4 seams. 

1983 Diaiid Drill Program 

Following the summer mapping program described b v e ,  a d i m d  
drill and trenching program consisting of three (3) holes drilled 
from two sites, (see Geology m p  Cl) a d  2 backbe trenches were cut 
across strike to locate, measure and sample qualitatively the 
subsurface stratigraphy and its included coal seams. Drilling was 
amtracted to ’ibnto Drilling of Vancouver usiq a Longyear “44” 
drilling rig producing HQ sized ore. The Tonto personnel cunsisted 
of driller/foreman Elmer Ciulka ard driller Don Fkber h e l m  by Bob 
Ciulka, and M y  Jantunen. 

Road construction and surface backlrse trenching were contracted 
to Rudy Johnson Bntracting of Spanccd. h d s  were built a d  kept 
open using a Caterpillar D8K tractor and the trenches were dug using 
a John k r e  450 backlrse. 

Ardy htka Construction supplied slashing crews to fall and buck 
timber in advance of road construction 4 trenching. 

ming to the extreine cold weather corditions drill water was 
hauled to the drill in heated tank trucks contracted from Coalex of 
S ~ ~ .  
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Snow condition dictated the periodic grading of the Forestry 
Access Road from Elkford 22 Irm to the property. This work was 
contracted to Tom Dennie also of Sparwood. 

Site preparation for drill hole B.C. 83-1 was completed on 
Mvember 22 and drilling commenced Mvemker 24. This hole was 
drilled to a depth of 295.3m (969 feet), inclined from the horizontal 
at an angle of -500 at an azimuth of 1300. This hole tested the west 
dipping limb in the region of the syncline nose. Core was logged and 
coal samples taken from 10 coal seams by R.B. Anderson and D.N. 
mcan of Utah Nines. Following conpletion the hole was electrically 
logged using a company avned Qmprobe dcwimle probe using a 
gamma-density-caliper sonde (see Well completion Reprts in the 
Aipndices ) . 

On December 2nd the drill was rotated 45O and the angle 
steepned to -800 prior to commencing drill hole B.C. 83-2. At an 
aziinuth of 175O the objective of this hole was to test for axial 
thickening of coal seams. The hole terminated at a depth of 199.h 
(656 feet). Two coal wnes yielding four individually sampled seams 
were intersected. A pwer supply fault in the Comprobe equipnent 
dictated contracting the electrical logging to Wke Oil Enterprises 
of C a l g a r y  (see Well Completion Reprts in Appendices). 

The final d i m d  drill hole was sptted axroximately GOO 
metres northeast of sites 1 and 2 alon3 t‘ne projected axial trace. 
The objective of this hole was to test tbse lithologies 
stratigraphically superior to those found in holes 1 and 2 as well as 
to provide a correlation overlap. Pkipping lnd indicated the 
northeast direction to be that of increasingly hig-her stratigrap’nic 
section. Drill hole B.C. 83-3 was spudded on December 7, 1983 and 
completed to a depth of 394.4 meters (1284 f ee t )  on Decembsr 16, 
1983. Fourteen (14) coal seams were intercepted and samples taken 
for analytical pwpses (see well Completion Reprts). hvies 
Exploration Logging prcduced the downhole logs consisting of a gamm, 
density, caliper suite. 

The drill program tested approximately 500 metres of 
stratigraphy or what is m thoqht to be a nearly complete Mist 
Muntain formational sequence from near the overlying Elk Formation 
through the r%st Muntain down into the Mrrissey Formation. 

Reclamation followed drilling; the drill sites and roads were 
reclaimed and the trenchs filled and recontoured, the core stored in 
Fernie on the property of M r .  Shenfield and the program finalized on 
the 16th of hcember 1983. 
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A. REGIONALSTRPLTIGRWHY 

Al. sp ray River and Fernie Group Stratigraphy 

Bedrock stratigraphy rspresenting three (3) main groups of 
Jurassic to Cretaceous age sediments are foud widely distributed in 
the Elk Valley. For convenience the "middle Elk River Valley", 
geology will serve to represent the geology on a regional scale. 
Tnis area is b d e d  by Weary Ridge on the north, the town of Elkford 
on the south, the Front Ranges on the west and the Greenhills Range 
on the east, an area of approximately 600 square kilometres. 

The lithostratigraphic sediments ad their included formations 
fomd in this area are represented by the ReJurassic Spray River 
limestones, the Jurassic Fernie Group shales and the 
Jurassic-Cretaceous Kootenay Group coal-kearing sediments. 

The oldest rocks in the area, the Spray River li,mestones are 
expsed along the west side of the area where the Bourgeau Thrust has 
enplaced the Spray River over younger raks. The fault has been 
map@ along the entire length of the valley at the base of the Front 
Ranges. 

'Passage' beds of the U p r  Fernie Group represented by silty 
sandstones axd sandstones deposited on a "storm-dominated shelf" 
(Ibmblin ad Walker) mark a chmge to a regressive stage of 
sedimentation in the area. Tnese M s  occupy the floor of Elk Valley 
ad extend north only as far as Bingay Creek. 

A2. Kootenay Group Stratigraphy 

Cbnformably overlying the Femie 'passage' M s  are a 
"normarine, interstratified sequence of dark grey to greyish brown 
weathering siltstone, sandstone, mudstone, shale, conglomerate ad 
coal" (Gibson, 1977) belonging to the Kootenay Group. 

Recent wrk by Gibson, 1979, prcduced the first significant 
change in nomenclature for this former "formation" since the early 
work of Newmarch (1953), Gibson h s ,  in ascending order, reccgnized 
four main formational sub-divisions of the Kootenay Group; the 
Morrissey Formation sandstone, consisting of the Weary Ridge and 
m s e  Mtn. Members, the coal-bearing Mist Wuntain Formation and the 
capping sandstone-rich Elk Formtion. wether these formations 
attain reprted thicknesses of lOOOm (3300 ft.) (Graham, 1977) in the 
Upper Elk Valley ad a similar thichess of 117Om at Coal Creek 
(Newmarch) near Fernie. 
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A2a) Morrissey Formation 

Bnformably overlying 'Passage bed' silty shales is the first of 
the Wtenay units, the Wrrissey Formtion. Formerly known as the 
"Basal Sandstone Units A and B" (Gibson, 1977), this formation 
consists of cliff-forming sandstones that mark the advent of 
non-marine depositional regimes. As described by Graham, the 
Morrissey is represented by a "thick, medium to light grey, very fine 
to medium grained quartzose sandstone". Cross-bedding, bth "micro- 
to large-scale festoon and planar" (Gibson, 1977) as well as "trough" 
cross-bedding (Ikmblin and Walker) are the major sedimentary 
structures. Thichesses vary from 20 metres at Line Creek to 39 
metres at W e a r y  Ridge. 

Gibson has assigned bth the recessive brown sandstones of the 
"Passage Beds" and the previously noted quartwse sardstones to the 
Wrrissey Formation. 

Ikmblin arri Walker describe the mrrissey as being "salt arvl 
pepper", fine to medium grained and "derately sorted", an 
observation consistant with tkt of the writer, when considering the 
Wose Mtn. Member only. -ever the underlying Weary Ridge 14embr is 
a lithic greywacke. 

Gibson, citing others, supports the interpretation that the 
iYorrissey "was de,ooeited as part of a delta-front sheet sand, or as 
part of an elongate interdeltaic beach-barrier island system, similar 
to that found tday along the Atlantic, Texas and Georgia coasts" 
(Gibson, 1979). 

AZo) Mist muntain Formtion 

The "economically important" Mist mountain formtion, "romprises 
a thick succession of light to dark grey ... interbedded siltstone, 
mudstone, sandstone and thin to thick seams of low- to high-volatile 
bituminous coal" (Gibson, 1977) deposited conformably upon the sheet 
wash Morrissey formation sandstone. The formation represents 
numerous upward coursening sequences culminating in the accumulation 
of peat swamps which were ultimately covered and preserved. 

The Mist Mountain formation is found to average a u t  500 metres 
in thickness at lmth Line Creek an3 at Fording River (Gibson and 
Grieve, 1979). The 1983 drill program suggests at least a thichess 
of 500 metres on the Bingay Property. 

The mre resistant sandstone facies observed within the Mist 
Muntain Formation on the west side of the Greenhills Range were 
generally lenticular, cross-bedded channel deposits. These sards 
were siliceous in nature and, like the sandstone Wrrissey formation, 
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weathered out as cliff-formers. Cenerally, these channel sandstones 
had an observed thickness up to ten (10) metres and appeared 
persistant over a length of up to 0.5 km in cross-section. These 
channel deposits, owing to their lenticularity, "generally cdnrmt ICE 
used for correlation purpses on a regional or even a local basis" 
(Gibson, 1977). 

Other finer grained, graded u p r d  sandstone units typical of 
bay-fill type, deposits were observed to grade laterally into finer 
grained facies. 

0x1 seams in the Mist Mountain Formation have k e n  mined since 
the 1800's from bth open cut and underground operations. Today one 
hydraulic undergrod and 4 open pit, single-or multiple seam, mines 
actively recover large volumes of coal from the Mist LYountain 
formation. More than 50 distinct seams are recorded by Graham 
ranging in thickness from 0 . l h  to 5.5m in his rmrthern Elk Valley 
a e a  and it is known that mre than 15 seams in excess of 0.5m are 
reprted from Fording operations. A total of 30 seams containing 18 
seams in excess of 1.h thick, were penetrated during the drilling of 
the 3 Bingay Property holes. 

At the nearby Greenhills operation of Fording 18 individual 
seams are mined to produce 3 metallurgical products varying in 
volatile content from low to high. "The coal seams generally 
increase in volatile matter from the bttom seain at 20% V.C.M. to 32% 
V.C.M. in the uppemst seam" (Gasp) at Fording. 

Although coal seams are r d d y  distributed througbut the Mist 
Mountain, the bttom half of the section generally appears to contain 
the better quality thicker seams as well as a bulk of the mineable 
reserves. 

The Mist Mountain formation is a prduct of delta building 
processes a d  contains sedimentary features a d  relationships typical 
of "deltaic, interdeltaic and alluvial plain depositional 
environments" (Gibson). Ekmblin am3 Walker suggest that plant 
material accumulated "in coastal swamps or on an alluvial plain", 
which is partially consistent with Gibson. In fact the Mist Mountain 
fomtion probably represents the seaward advance of numerous delta 
l o k s  into the then present Jura-Cretaceous seaway. 

A2c) Elk Formation 

Conformable with and grading into the underlying coal-karing 
Mist Cbuntain formation is the 30m metre thick "Elk Formation". 
This unit of course poorly sorted predominantly sandstones narks the 
upper delta alluvial plain advance of the Kcotenay delta systems. 



According to D. Grieve "strata of the Elk Formtion are similar in 
mst respects to timse of the Mist Mountain formation", and further 
observed that "the presence of Elk Coal, an alginite-rich cannel 
coal, is used to distinguish the ELk Formation from the Mist 
?buntain". 

._  
Alginite "needle" coals were not found in the outcrop nor were 

they encountered in the core drilling suggesting that the Elk 
Formation should subcrop north of and near to drill site B.C. 83-3. 

An alluvial plain depositional environment is suggested by 
structures c o m n l y  found in outcrop such as cross-kdding, bth 
festoon and planar, as well as Yne presence of conglomeratic 
sardstones. The course grained nature and high sandstone to 
siltstone ratio further suggest an alluvial plain mxle of deposition 
(Gibson). 

B. LOCAL SRATIGRAPHY (Bingay Creek Property) 

Stratigraphic lithofacies representative of the upper Fernie 
Group and lower Kzotenay Group are found underlying the Bingay Creek 
Property. 

"Passage hds" of the Fernie, new named the 'Weary Ridge Member 
of the Morrissey Foruntion", consisting of soft, light greenish grey 
planar bedded sandstones and silty sandstones can ke found 
outcropping bth in Bingay Creek, 9Chn east of the Bingay Creek bridge 
and again from survey stations 4 through 6 on the east side of the 
access road immediately north of Bingay Creek (see Geolcqy bhp). 
Cbly one additional outcrop of "passage bed" sandstone was found. At 
survey station #337, on coal licence 7471, approximately 15Gm east of 
the Forestry Access Road a 'passage bed' outcrop of easily weathered 
dirty brownish grey planar bedded sandstone was found contacting the 
overlying resistant mssive trough cross-bedded bhse Mtn. 
sandstone. At this location only did the two units marking the 
m i n e  transition appear in contact, in this case by virtue of the 
fact that the resistant Wose Mtn. had preserved the underlying Weary 
Ridge 'Passage beds' from glacial influences. 

The single mst readily mappable continuous unit on the property 
is the b s e  Mtn. Menicer sandstone. Its light colour, massive, 
resistant character and trough cross-bedding characterize this facies 
and distinguish it from sands of the overlying Mist Mountain 
formation. Sands of b3th units stand out in relief but the Moose 
Mtn. Member is everywhere harder, trough cross-bedded, mre siliceous 
and consequently lighter grey in colour than l%st Mountain sandstone 
units. 
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Numerous outcrops of Morrissey Formation, Weary Ridge and b s e  
Mtn. Me&r sandstones were exposed in the building of Bingay Creek 
Access Road by Elk Valley Forest Prducts. \hen plotted these 
outcrops define accurately the synclinal structure associated with 
the property. 

Altbugh a complete Pbrrissey section was not observed at any 
one location, the Morrissey appeared to measure an average 40 to 5Om 
thick. 

Conformably overlying tile basal Morrissey were facies of 
interbedded mudstone, siltstone, sandstones and coal of the Mist 
Pbuntain formation. Outcrop exposure was limited to the leading and 
trailing edges of "Bingay H i l l "  which ap-pars like an island in the 
surrounding thick glacial gravel dewsits c o m n  to the flcor of the 
Elk Valley. 

A total of 435 metres of Xist Wuntain formtion sediment have 
keen measured on this hill from the top of the Morrissey to the 
highest traceable cml seam. Within this section were found three 
( 3 )  prominant, traceable but discontinuous sandstone units that 
displayed distanct cross-lzdding typical of channel deposits. These 
channel sandstones up to lh in thickness served as convenient local 
markers and greatly assisted in the structural interpretation of the 
property. All three are readily identified on aerial photos as 
either the cliff forming members in the nose region of the "Bingay 
syncline" or as exposed ridges with little or m cover on the limbs. 
The mappable extent of these channel depsits can be seen on the 
enclosed geology map. 

Less resistant facies were difficult to locate in outcrop except 
where preserved beneath ledges or adjacent to the previously 
mentioned channel sandstones. In general cml seams were located 
beneath sand kdies. Pits dug by early investigators were located 
primarily by tracing the toe region of sardstone ridges or by 
systematically traversing the area across regional strike. coals 
appear distributed rardomly throqlmut the mappable section. Eight 
(8) individually mappable seams of thicknesses varying from less than 
l.h to greater than 4 . h  were traced from pit to pit along strike 
and plotted on the geology map. 

A mre complete stratigraphic interpretation of the Mist 
Mountain formation has been afforded by the completion of drill lmles 
#1, #2 and #3. Approximately 500 metres of overlapping section was 
drilled revealing seven (7) readily distinguishable litlmstraigraphic 
units. In ascending stratigraphic order from the W s e  Mountain - 
Mist ibuntain contact these units are the following: 

Unit 1 - Bay-fill sequence 1 consisting of 8 distinct coursening 
upward bay-fill sequences capped by thin to medium (0.25 to 
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5.5m) coal seams. This unit is approximately 110 metres 
thick and contains coal seams randomly, but rhythmically 
distributed throqlmut. 

Unit 2 - Cml Zone 1 - capping unit 1 bay-fill is a widely 
distributed coal zone 15 metres thick. This "zone" 
contains two clean coal seams separated by a siltstone 
split approximately 1.0 metres thick. 

Unit 3 - Bay Fill sequence 2 consisting of a 45 metre thick 
repetative mudstone-siltstone sequence and very thin iwure 
& seams up to 0.4Om thick. 

- - 

Unit 3a - e7annel deApsit 1 consisting of medium to course grained 
cross-Mded sandstone sequences mntaining rip-up clasts 
and coal spar. Found in drill Mles #1 and #2 this unit 
appears to have saured up to 15 metres down into Bay fill 
sequence 2. This channel deposit can be traced on surface 
for 650 metres along strike and generally averages 40 
metres thick. Laterally t h i s  channel is not persistant as 
it is cot present in DDH #3. 

Unit 4 - U x l  Zone 2 is represented by a widely distributed coal 
Zone mntaining up to 4 seams fomd capping either Bay Fill 
sequence 2 or channel deposit 1. The mne averages 18 
metres in thickness and contains up to 13.1 metres of coal 
in DDH #1 but averages a total 9.5 metres in the t'hree ( 3 )  
holes. 

Unit 5 - Bay Fill sequence 3 consisting of ripple laminated 
siltstones and coaly mudstones. This unit in DDH #3 is 
over 70 metres thick 'mt in DDH's #1 and #2 the unit 
averages 38 metres thick as a result of scouring by unit 5a. 

Unit 5a - Channel depsit 2 consisting of large scale cross bedded 
pint bar sandstones and course grained sandstones 
mntaining ripup clasts in a unit approximately 20 metres 
thick. 

Unit 6 - Bay Fill sequence 4 consisting of 8 cycles of coal seam 
cam bay fill siltstone/mudstones in a unit approximately 
220 to 230 metres thick. Within unit 6 are found eight (8) 
individual coal seams from 0.42 to 4.92 metres thick. The 
seams are randomly but rhythmically distributed 
approximately every 15 to 20 metres throqbut tke unit. 

Unit 7 - Cml Zone 3 mnsists of a coal seam 10.2 metres thick that 
was cut in DDH # 3 .  The ?ole crossed the tightly folded 
syncline axis thereby cutting this Sean twice. In core the 
coal, altlmugh crushed, was relatively clean and contained 
only one thin split. 
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Units 1 through 7 cumulatively represent upwards of 500 metres 
of Mist M3untain formation lithostratigraphy. Mditional units will 
likely te added to the section when drilling prqresses in a 
northeast direction. (Drill lqs, bth descriptive and graphic, and 
electric 1 q s  can te found in the Appendices, N.B. sequenced numbers 
to the right of the graphic log correspd to the line numbers on the 
far left of the computer printed litb log). 

The structural style of the Bingay Creek property is dominated 
by a mrth-east plunging assymetric syncline, the axial trace of 
which parallels the adjacent regional Fording muntain Anticline. 
The axial trace of the Bingay Creek syncline gradually changes 
azimuth from near mrth-south on the southern en3 of licence 7299 to 
rmrth-east in coal licence 7471. Plunge of the syncline in the axial 
nose region at station #11 was measured at 420 north. It is assumed 
that the plunge flattens in the northerly down plunge direction. 
This assumption is based on the observation that the plunge of other 
syncline-anticline pairs in the area tend to flatten away from the 
mse . 

Limb dips on the syncline average 430 north-west on the west 
dipping limb and from 64O to near vertical on the east dipping limb. 
Bedding dips appeared to steepen with increased proximity to the 
trace of the regional Bourgeau Thrust. The syncline is undoubtedly 
genetically related to tectonics that generated the thrust. 

In the vicinity of drill hole #3, keds have ken tightly folded 
with the included coal seams highly sheared and pssibly structurally 
thickened. 

A regional structural diagram #5 illustrates the relationship of 
the Bingay Creek syncline to the bracketing Bourgeau Thrust on the 
west a d  the Fording Mountain Anticline on the east. In fact the 
west dipping limb of the Bingay syncline corresponds with the west 
dipping limb of the Fording Mountain Anticline. It is assumed that 
the Bingay syncline persists for some distance north kneath the 
floor of the Elk Valley, however supprting evidence could not be 
found in outcrop within the property bunjary but shallow dips and 
axial plunge angles were found in the Elk River approximately 5 km. 
north of Bingay Creek. 

In excess of 34 coal seams with thickness varying from 0.2 
metres to 10.2 metres net coal were located in the approximately 500 
metres of >fist L-untain formation tested by drilling. Of these coal 
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seams 21 were deemed sufficiently thick a d  laterally persistant as 
to be assigned numbers. Core samples of a size sufficient for 
analysis were obtained from 18 of these seams. 

Seams numbered 1 through 8 were cored in DDH #1 only, numbers 8 
through 1 2  were cored in all three holes a d  coal seams numbered 13 
through 21 were cored in hole #3 only. 'he following table 
illustrates average seam thicknesses a d  the relative average 
interburden. 

TABLE 81 

a A L 8  sm2 THICKNiiS AND SERY INrERI3URDrn 

Average 
seam # Seam Thickness 

21 Coal Zone 3 T 

M i  st 

Pbuntain 

Formation 

1 

20 

19 

17 

16 

15 

14 

13 

12 

11 

10 

9 

Coal Zone 2 

cbal Zone 1 

a 

7 

6 

4 

3 

2 

1 O . h  

2.22m 

4.92m 

2.05m 

2.5Cm 

3.13111 

1.65m 

4.02m 

7.4% 

2.07m 

9.56m 

2.4% 

2.1lm 

1.57m 

1.1% 

3.04m 

1.64m 

5.- 

Average 
Interburden 

17.h 

16.5m 

3 4 . h  

2 8 . h  

4. om 
0.7m 

15.h 

7 3 . h  

3 . h  

81.h 

l.h 

2 0 . h  

4.3m 

4 . h  

14.5m 

1 3 . h  

24.5111 

1 5 . h  

Morrissey Formation Basal sandstone 
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Previously urder the section detailing lithostratigraphic units 
of the Mist l%untain stratigraphy, 3 "coal zones" or mjor coal 
accumulations were reprted as king recognizabley distinct, a d  
laterally continuous. In ascerding order these zones correspm3 to 
the following numbered coal seams. 

Bal Zone 3 - coal seam #21 
Coal Zone 2 - coal seams #11 and #12 
Coal Zone 1 - coal seams #9 and #10 

Hamblin and Walker suggest that the btenay Group coals 
accumulated alow a storm dominated shoreline. A review of the cored 
Mist Wuntain stratigraphy would however suggest the coals 
accumulated on a lower delta plain in a depsitional environmental 
not too unlike the present Mississippi delta. i%in feeder channels 
appear to have migrated back and forth across vast interdistributary 
bays that were periodically flded when dewatering processis of 
compaction exceeded pat swamp accumulation. Repetat ive 
rejuvenations followed when channel levies broke and refilled the bay 
with fine silt and mud. M evidence of barrier bar systems were 
encountered which would supprt I%in&lin and Walker. 

mAL sm1 CXlRRELATIoN 

Coal seam correlation for the Bingay Creek ProFrty is, at this 
pint, a straight forward situation greatly facilitated by 3 
continuous to semi-xmtinuous marker l-arizons or units: the Morrissey 
Formation and channel dstone tcdies. 

Principal to the exercise of seam correlation is the presence of 
the readily identifiable &xse Mountain member of the Wrrissey 
Formation. As mentioned in the section on regional geolcgy this unit 
is fourd at the base of the Mist kbuntain --bearing fonration 
throughout the Elk Valley Balfield. Knowing the location of the 
readily identifiable m s e  Mountain menber, other units can be 
stratigraphically correlated one to the other. 

Coal seam correlation is also facilitated by the mjor channel 
deposits that act as marker horizons and by the consistant thickness 
and physical characteristics of the coal seami themselves. 
Analytical results further confirmed the correlation between coal 
seams #9, #lo, #11 and #12. A diagrmtic correlation can ke seen on 
diagram #8 (Coal Rmk Distribution) on page 26. 

a A L  SEAM QUALITY 

Samples from 18 coal seams were submitted to U t a h  Internatioml 
laboratory in Sunnyvale, California for analysis. The results of 
this work are included in Appndix "E" at the back. 
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The following tests were run on the samples: 

1. Head Analysis 
2. Washability tests including F.S.I. 
3. Ash Analysis consisting of (a) ash fusion temperatures 

(b) ultimate analysis 
(c) sulphur forms 
(d) water soluable alkalies 
(el mineral analysis of ash 

4. Hardgrove grindability 

Bingay Creek coals are ranked according to AS?M standards as 
medium to high volatile A Bituiinous (see Bal Rank Distribution 
chart). A rank change from medium volatile to high volatile appears 
to ke depth a d  not seam depehnt, taking place at approximately the 
150 metre level of cover (see Table #2 - Farr-Formula Coal Rank 
Classification by Seam). 

Analyses for the 29 core samples representing 18 coal seams have 
keen averaged and weighted by sample thickness and are presented on 
Table #3. The average weighted results of washability tests 
performed appear on lhbles 4, 5 and 6. 

Additional drilling and bulk sampling will be required before an 
entirely representative quality of Bingay Q-eek coal can ke 
determined. n7e results available and presented here are lmwever 
sufficient to categorize the -1s as low sulphur Medium to High 
Volatile A Bituminous coking coals. 

.. 
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TABLE 2 

COAL RANK CL31SSIFICWION 
(hi-free Basis) 

SEAM F.C. Av.F.C. V.M. Av.V.M. B2u (Av.BTU) RAM< .~ 

21 

20 
19 
17 
16 
15 
14 
13 
12d 
1zb 
12 

11 

10 

9 

8 
7 
6 
4 
3 
2 

66.24 
65.72 

68.10 
68.97 
70.09 
70.89 
67.95 
70.09 
69.01 
69.76 
67.39 
66.10 
66.45 

67.3 
67.34 

*72.37 

*69.98 
*69.89 
*72.66 

69.17 
69.05 
73.55 

69.76 
69.29 
67.98 
71.76 
70.10 
69.04 

33.76 
34.28 

31.90 
31.03 
29.91 
23.11 
32.05 
29.91 
30.99 
30.24 
32.61 
33.90 
33.54 

32.7 
32.66 
27.63 

30.02 
30.11 
27.34 

30.83 
30.95 
26.45 

30.24 
30.71 
32.02 
28.24 
29.90 
30.96 

65.98 

66.27 

69.01 

70.84 

70.59 

34.02 

34.02 

33.72 

30.99 

29.1G 

29.41 

14904 
14883 

14790 
14957 
14987 
15089 
15167 
15091 
15170 
15213 
14988 
15030 
15043 

15073 
14955 
14955 

15099 
15030 
15195 

14643 
15518 
14994 

15064 
14903 
15270 
15268 
15311 
15460 

14893 HiVol.A.Bit 
HiVol . A.Bit 
HiVo1 .A.Bit 
Ned .Vol .Bit 
Med.Vol.Bit 
HiVol.A.Bit 
Med. Vol .Bit 
Med.Vol . Bi t 
Med . Vol .Bit 
HiVol .A.Bit 

15036 HiVol.A.Bit 

HiVol .A.Bit 
Med.Vol.Bit 

15007 Med.vo1 .Bit 
Med.Vol.Bit 
Med.Vol .Bit 

15108 Med.Vol.Bit 

15052 Med.Vol.Bit 
Med.Vo1. Bi t 
Med.Vol.Bit 
HiVo1.A.Bi.t 

Med.Vol.Bit 
LW. Vol .Bit 

Med.Vol.Bit .. 
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.. 
TABLE 3 

A W E  QuAtITY OF BIIGAY CKZEK CKlAL!i 
(based on 29 samp les from 18 seams) 

H20 
Ash 
Sulphur 
Volatiles 
Fixed Carkon 
BTU 
FSI 
Yield 
Fuel Ratio 

Head Analysis Float Prducts 
(Air Dried) (Moisture Free) 

1.3 1.5 1.8 

1.25 - - 
25.01 3.14 8.07 
0.48 0.63 0.49 
24.44 30.5 28.2 
52.2 66.3 63.4 
11112 14801 13977 

- 28.78 70.34 
- 2.14 2.17 

4 1/2 8 1/2 - 

H.G.1. - 60 

Ash Analysis 

Water Soluable Alkalies 
% K20 - less than 0.01% 
% &20 - less than 0.01% 
% C1 - less than 0.01% 

Base:Acid Istio 0.14 

Ash Fusion temperatures (Reawing) 
Softening 2112 - 270C@F 
Fluid 2301 - 270- 

- 
11.74 
0.55 
27.6 
60.8 
13372 

80.06 
2.20 

- 

(N.B. 22 of 28 samples at upper limits) 
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TABLE 4 

CIAL ANALYSIS AT 1.3 SPECIFIC GRAVITY 

(3x1 Thickness Wovery Ash Sulphur Volatile Fixed BTU FSI 
seam # (meters) htter Carton 

21 10.20 
20 2.22 
19 4.92 
17 2.05 
16 2.50 
15 3.13 
14 1.65 
13 4.02 
12 7.48 
11 2.07 
10 9.56 
9 2.49 
8 2.11 
7 1.57 
6 1.19 
4 3.04 
3 1.64 
2 5.44 

Weighted Averages 

55.49 2.34 
47.50 2.77 
34.14 3.93 
52.54 2.29 
14.32 3.69 
18.09 2.97 
32.32 2.89 
17.27 3.80 
24.09 3.61 
11.08 3.58 
25.42 2.91 
21.77 3.06 
19.71 2.59 
16.22 2.51 
47.84 2.85 
28.32 3.01 
30.28 2.83 
14.09 5.14 

29.78 3.14 
- - 

0.45 
0.79 
0.94 
0.82 
0.81 
0.97 
0.79 
0.90 
0.48 
0.83 
0.33 
0.52 
0.68 
0.56 
0.87 
0.61 
0.78 
0.71 

0.63 
- 

33.9 63.7 
30.2 66.9 
29.0 67.0 
29.7 68.0 
28.9 67.4 
28.6 68.5 
30.4 66.7 
29.9 66.2 
31.1 66.3 
30.1 66.3 
30.1 67.0 
29.5 67.4 
30.7 66.7 
30.3 67.2 
33.2 63.9 
29.1 67.9 
29.6 67.5 
30.1 64.7 

30.5 66.3 
- - 

14818 
14703 
14535 
14989 
14718 
14845 
14870 
14701 
14794 
14762 
14976 
14953 
15049 
15060 
14989 
14929 
15010 
14357 

14801 
- 

6 1/2 
8 
8 
8 1/2 
8 1/2 
8 1/2 
8 1/2 
8 1/2 
8 
8 1/2 
7 
a 1/2 
9 
8 1/2 
8 1/2 
8 1/2 
8 1/2 
9 

n75 
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TABLE 5 

03AL AWiLEIS AT 1.5 SPECIFIC GRAVITY 

0 x 1  Thickness Recovery Ash Sulphur Volatile Fixed BlU 
Seam # (meters) Matter -ton 

21 10.20 
20 2.22 
19 4.92 
17 2.05 
16 2.5 
15 3.13 
14 1.65 
13 4.02 
12 7.48 
11* 2.07 
10 9.56 

9 2.49 
8 2.11 
7 1.57 
6 1.19 
4 3.04 
3 1.64 
2* 5.44 

Weighted Averages 

83.86 4.78 
80.85 5.36 
69.09 7.46 
96.81 5.06 
60.33 10.16 
59.71 9.37 
75.77 7.27 
53.16 9.26 
70.67 9.48 
55.23 12.2* 
83.38 8.09 
71.18 8.24 
68.02 9.0 
73.67 8.03 
82.76 6.91 
75.53 7.73 
60.03 6.45 
33.2 11.73* 

70.34 8.07 
- - 

0.44 
0.70 
0.84 
0.74 
0.67 
0.85 
0.68 
0.76 
0.40 
0.64 
0.27 
0.43 
0.59 
0.44 
0.78 
0.52 
0.71 
0.59 

0.49 
- 

32.5 62.7 
29.5 65.1 
28.4 64.1 
27.9 66.9 
26.6 63.2 
26.3 64.3 
27.3 65.4 
27.6 63.1 
28.4 63.1 
27.2 60.6 
26.8 65.1 
26.6 65.2 
27.6 53.4 
26.4 65.5 
30.6 62.4 
26.4 65.8 
27.6 65.9 
27.5 60.7 
- - 
28.2 63.43 

14384 
14241 
13921 
14426 
13663 
13758 
14119 
13805 
13797 
13309 
14049 
14020 
13952 
14034 
14294 
14116 
14395 
13425 

13977 
- 

* High Ash Seams 
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TABLE 6 

03AL ANALYSIS AT 1.8 SPECIFIC GRAVITY 

Coal Thickness Recovery Ash Sulphur Volatile Fixed BTJ 
Seam # (meters) Wtter Carton 

21 10.20 
20 2.22 
19 4.92 
17 2.05 
16 2.5 
15 3.13 
14 1.65 
13 4.02 
12 7.48 
11* 2.07 
10 9.56 

9 2.49 
8 2.11 
7 1.57 
6 1.19 
4 3.04 
3 1.64 
2* 5.44 

Weighted Averages 

85.82 5.64 
86.55 7.20 
77.35 10.60 
98.59 5.62 
66.16 12.56 
72.36 14.06 
83.32 9.59 
65.72 14.40 
81.31 13.66 
84.99 20.17* 
91.54 10.65 
83.09 12.06 
82.74 14.16 
83.96 10.94 
91.50 9.68 
86.22 11.18 
69.88 10.88 
53.02 18.36* 
- - 
80.06 11.74 

0.44 
0.69 
0.84 
0.74 
0.65 
0.85 
0.68 
0.82 
0.4 
0.57 
0.27 
0.43 
0.56 
0.43 
0.7’3 
0.50 
0.72 
0.60 

0.55 
- 

32.2 61.8 
29.3 63.5 
27.9 61.5 
27.8 66.5 
26.2 61.2 
25.6 60.3 
26.7 63.6 
26.3 59.3 
27.4 58.8 
25.4 54.3 
25.3 63.4 
25.8 61.7 
26.6 59.2 
26.2 62.8 
29.7 60.6 
25.7 63.1 
26.7 62.4 
26.5 55.0 

27.6 60.8 
- - 

14226 
13925 
13397 
14329 
13266 
12981 
13739 
12928 
12787 
11829 
13612 
13393 
13072 
13522 
13817 
13539 
13627 
12431 

13372 
- 
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Field napping and core drilling have confirmed the existence of 
a section of Mist Elountain coal-bearing stratigraphy, at least 500 
metres thick, underlies the Bingay Creek property. This section is 
now known to contain up to 21 laterally continuous coal seams 
distributed regularly throughout. Seams attain true thicknesses as 
great as 10.2 metres with the majority averaging ketween 2.0 and 4.0 
metres thick. These three "@dl Zone" units attain net coal seam 
thicknesses of: 

seam # ' s  Net Coal Gross Coal 

a.) -1 Zone 1 - Seams 9 & 10 - 12.lm - 13.h 
b.) Coal Zone 2 - Seams 11 & 12 - 9.6m - 1 4 . h  
c.) Bal Zone 3 - Seam 21 - 1 O . h  - 1 O . h  

Mditional work in the form of dimnd drilling and seam aditing 
are recommended to mre fully evaluate the overall coal quality, 
reserve potential and possible mineability. Bwironmental base line 
studies should also be initiated at this time to provide long term 
data support prior to the preparation of an Environmental Impact 
Statement. 
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ON PROPERTY COSTS 

1. operators Fees, Salaries and Wages 
(Professional and Technical) 

$ 9,403.50 

2. B n t r a c t o r s  and Consultants: 

- Tonto Dri l l ing Ltd. (D imnd  Dri l l ing)  $ 87,650.41 

- R.A. Johnson (Pod Bnst ruc t ion)  $ 12,082.00 

- h l e x  Ltd. (Water Truck) $ 16,595.00 

- Andy Ia tka  (Slashing and S i t e  Preparation) $ 2,427.97 

- T. Dennie Trucking Ltd. (RoJd Grading) $ 975.00 

- Poke O i l  Fnterprises Ltd. (bwnhole I q g i n g )  $ 2,120.60 

- &vies Exploration rOgging Ltd. (bwnble Logging) $ 1,975.00 

3. Food, Accoucdation, etc. $ 2,497.40 

4. Sampling Testing and Analyses 
( m r a t o r y  analysis of coal samples 
performed by U t a h  International Inc. 
Minerals Laboratory, Sunnyvale, Qlifornia .  

$ 22,336.60 

5. Supplies, Services and iYaterials $ 3,445.11 

6. Bmunica t ions  $ 858.83 

7. Transprtation: 

- Kiki and Sons Ltd. ( C a t  and Backhoe Transportation) $ 1,312.12 

- V e h i c l e  Fuel, Repairs and fiintenance $ 2,003.87 

8. Reclamation 

Total  On Property Bsts 

$ 1,000.00 

$166,683.41 
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OFF PROPERTY 03STS 

1. Technical a d  Feas ib i l i ty  Studies 

2. -istics and Field Suppr t  

3. Supplies and Services 

Total O f f  Property msts 

TYTAL PRQJE(sT WSTS 

$ 16,449.12 

$ 5,249.44 

$ 869.07 

$ 22,567.63 

$189,251.04 
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I, Robert Brent Anderson, of 6532 Cypress Street, Vancouver, 
British Columbia, do hereby certify that: 

I am a graduate of the University of British 
Columbia, with a Bachelor of Scieme Degree in 
Geology, 1970. 

Since graduation I have been engaged in Minerals 
and Coal exploration for Utah iPlines Ltd. in 
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APPENDIX A 



~~ 

. -LL COMPLETION REPORT i 

B I N G A Y  CREEK Prospec t  

DDH BC-83-1 Hole N o .  

Location: 

G r .  Elev.  : 1495m 

Province B.C. 
Sur face  Owner CROWN &xt&zn N o .  7299 

Spudded Nov. 24, 1983 Completed Dec. 1, 1963 

Depth: 295.35111 A i r  t o  Water (Mud) t o  295.35111 

Hole S i z e :  HQ B i t s :  Su r face  Tricone (13.34cm) 

Main H o l e  HQ ( 9.60cm) 

Cored: (Yes) (No); i n t e r v a l s  Om to 295.35m ( w i r e l i n e ,  convent ion)  

Core Head: ( HQ ) , I . D .  

Logs Run: E-Log ( ) ,  G a m m a  Ray ( x 1, Other Density-Caliper 

5,562,388111 N x 644,219m E 

C.L. 

6.35cm , O.D. 9.60cm , Mfgr. Longyear ___ 

Mf gr . Comprobe, Inc. 

Logging Co. Utah 

Chemicals : Kwik-Thik, Alcomer, Kwlk-Seal, Kwik-Trol 

Lost  C i r c u l a t i o n  a t  d e p t h ( s )  3.05m ; Regained (Yes) (No) 
Not iceab le  Water Invas ion :  (No) ( Y e s ) ;  I n t e r v a l s  

No t i ceab le  Gas Invas ion :  (No) ( Y e s ) ;  I n t e r v a l s  

Casing: Depth 3.05m ; Diameter 11.43cm Recovered ( Y e s )  CKQl 
Plugged: ( Y e s )  (No); i f  no, e x p l a i n  Surface Reserves 

I f  h o l e  plugged by o t h e r  t h a n  c o n t r a c t o r ,  g i v e  name and address  

~ ~ 

I n v o i c e  Number for above - 
Tonto Drilling Ltd. Cont rac to r :  N a m e  & Address 

Samples and Core D e s c r i p t i o n  by: R.B. Anderson & D.N. Duncan . 

Report  Prepared by: D.N. Duncan Date Jan.12, 1984 

Comments: Hole drilled at azimuth = 130' Angle = -50"(from horizontal) 



~ 

1 - .L COIIPLETION REPORT (- 

B I N G A Y  C R E E K  Prospect 

~~l~ N ~ .  DDH BC-83-2 

Location: 5~562.384~0 N x 644,271m E 

Gr. Elev. : 1495m 

province *.C. 

Surface Owner CXOOWN X2+%mz No. 7299 

Spudded Dec. 2, 1983 Completed Dec. 6, 1993 

Depth: 199.95m Air to Water (Mud) to 199.95m 
Hole Size: HQ Bits : Surface Tricone (1 3.34~~0 ) 

Main Hole HQ ( 9 .60cm)  

Cored: (Yes) (No); intervals Om to 199.95~0 (wireline, convention] 
Core Head: ( HQ ) ,  I.D. 6.35cm , O.D. 9.6Ocm , Mfgr. Longyear 

Logs Run: E-Log ( ) ,  Gamma Ray ( x ) ,  Other Density-Caliper-Deviation 

C.L .  
.~ 

___ 

Mf gr . Gearhart-Owens 

Logging Co. Roke Oil Enterprises Inc. 

Chemicals: Kwik-Thik, Kwik-Trol, Kwik-Seal, Alcomer 

Lost Circulation at depth(s) 3.05m ; Regained (Yes) (No) 

Noticeable Water Invasion: (No) (Yes); Intervals 
Noticeable Gas Invasion: (No) (Yes); Intervals 
Casing: Depth 3.05111 ; Diameter 11.43~111 

Plugged: (Yes) &I); if no, explain Surface R e s e r v e s  

Recovered (Yes) (No) 

If hole plugged by other than contractor, give name and address.. 

Invoice Nuder for above - 
Contractor: Name & Address Tonto Drilling Ltd. 

Samples and Core Description by: R.B. Anderson & D.N. Duncan 
Report Prepared by: D.N. Duncan Date Jan. 12, 1984 

Comments: Hole drilled at azimuth = 175" Angle = -80" (from horizontal) 



WELL COI4PLETION REPORT 

B I N G A Y  C R E E K  Prospect 

fIole No. DDH BC-83-3 

Location: 
Gr. Elev. : 1388m 

Province B . C .  

Surface Owner CROWN &&&@ No. 7299 

Spudded Dec. 7 ,  1983 Completed Dec. 16, 1983 

Depth: 394.41111 Air to Water (Mud) t o 3 9 4 . 4 i m  

5,562,970m N x 644,430m E 

C.L. 

Hole Size: HQ Bits : Surface Tricone ( 13.34cm) 

Main Hole HO ( 9.60cm) 

Cored: (Yes) (No); intervals Om to 394.41m , convention) 
Core Head: ( HQ 1, I.D. 6.35cm , Q.D. 9.60cm , Mfgr. L o n q v e a r  

Logs Run: E-Log ( ) ,  Gamma Ray ( x ) ,  Other Density-Caliper * 
Mf gr . Comprobe Inc .  

Logging CO. Davies Explorat ion Loqqinq Ltd. 

Chemicals : Kwik-Thik, Kwik-Trol, Kwik-Seal , Alcomer 

Lost Circulation at depth(s) - ; Regained (Yes) (No) 
Noticeable Water Invasion: (No) (Yes); Intervals 
Noticeable Gas Invasion: (No) ( Y e s ) ;  Intervals 
Casing: Depth 6.10m ; Diameter 11.43cm Recovered (Yes) (No) 

Plugged: ( Y e s )  (No); if no, explain Surface Reserves 

If hole plugged by other than contractor, give name and address 

Invoice Number f o r  above - 
Contractor: Name & Address Tonto D r i l l i n g  Ltd. 

Samples and Core Description by: R.B. Anderson L D . N .  Duncan 

Report Prepared by: D.N.  Duncan Date Jan.12, 1984 

Comments: Hole d r i l l e d  a t  azimuth = 135' Angle = -45O (from h o r i z o n t a l )  

* Note: Hole dev ia t ion  survey to be performed by con t r ac to r  

dur ing  1984 program (pa id  for i n  1983 budget ) .  
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Ash Analysis 



r c \ 

BINGAY CREEK PT(DPFR" COAL 

Silica, Si02 
Alumina,AlX)3 

Titania.TiO2 

Ferric oxide ,Fern3 

Lime,CaO 
Mqqnesia,QC! 

Potassium o x i r ? e , K 2 0  

Wim oxide,NaX) 
S u l f u r  trioxide,S03 

. 

,- Phos. pentoxide,~205 
Udetermind 

Total 

59 -37 

22.51 
1.17 
8.08 
2.00 
0.71 

1.92 
0.07 

0.77 
1.29 
2.11 
100 -00 

ATXALIES AS NaX),DRY CON. = 0.38 

SILICA VALUE = 84.62 
BASE: ACID RATIO 

m , I N G  DDEX 

SAGGING INDEX 

= 0.15 

= 0.01. 

= 0.05 



c- c , 

RINGAY CREEK Pm3pEm COAL 

S i l i c a ,  S i 0 2  

Alumina ,A1203 

T i t s n i a , T i 0 2  

Fe r r i c  oxidf=,Fe203 

Lime,CaO 

Magwsia ,blgO 

Potassium oxide,KXJ 

Sccliim oxide,Ma20 

-;.+ Sulfur  trio--', c,SO3 

61.88 

28.66 
1.29 
2.55 

1.03 

0.42 
0.00. '  

0.96 -. 

0.07 



c c , 

BINGAY CIEEK PROPFRTY COAL 

SAWLE- 1.1 (SFAM- I2 ) ----__--_ 
3/81' x 0 

MDJ% AMALYSIS OF ASH PEFC3.IT WIGHT IGNITED EASTS 

Si l ic? ,  SiO:! 60.77 

Alumj na,AlX)3 23 -07 

Titania ,TiO2 1.24 

. . F e r r i c  oxic?e,FeX)? 

r.he ,C,a 
Naqnesia,MgO 

. ' Potassium oxide,KXI 

Wium oxide,NaX) 
. .  

>Z'+ Sul.fur t r iox ide ,S03 

Phos. pentoxide,PX)!i 

Unrietemind 
r o t a 1  

. .  

ALKALIFS AS.NaX),DRY M.K, MSIS 
smcA ~nrm 

' M5E: ACID FJiTIO 

'~ FOIJT,IhY; INDEX 

STACGING INDEX 

6.40 

1..95 

0.67 

1.93 . 
0.10 . 

0.39 

1.34 

2.14 

100.00 

=- n.36 

= 87-08 

= 0.13 

= 0.01 

= 0.04 



c \ 

ATNGAY CRWX PROPERTY CON, 

3/8" x 0 

MTNFBAI, ANALYSIS OF A.51 P-T WEIGHT I C N I ~  RASIS 

Sil.ica, SiO? 

Ahnf.M,AlX)3 

T i t m i a  ,Ti02 

F e r r i c  oxide,Fe?03 

L i m e , C d  

Maqnesia,M@ 
Potassium &i?e,KM 

S d i m  oxide,NaM 

Sul f u r  t r  ioc ide ,503 

. .  . 

.j' *r Phos. peatoxide,PXS 

Undetermined 

Total. 

61.15 

26.93 

1.3~ 
5.01. 

3 . .  OR 

0.60 

0.Rh 
I ,  

0.1-14 ;' 

. -  
0.27 . 

0.68 

2.00 

100 -00 

ALKALIES AS NaX),DRY CONL FASIS = 0.11 

SILICA VMm = 90.14 

PASE: ACID RATIO = o m  
FDULING INDTX 
S A G G I N G  INDEX 

= 0.00 

= 0.02 



SAMPLE-16 (SFM-21) 
3/8" x 0 

MINERAL ANALYSIS OF A% ETRZEbIT WEIGHT IQ.II"ED M I S  

S i l i c a ,  Si02 
Alumina ,A1 x) 3 
Titania,Ti02 

Fe r r i c  oxide,FeM3 

Lime,CaO 
Magnesia,MqO 

Potassium oxide,KX) 

Sdium oxide,Nax) 

Sul fur  trioxide,S03 

i Phos. pentoxideep2DEi 

Undetermined 

Total  

61.42 
24.97 

1.23 
3.73 
1.w 
0.73 
2.02 
0.14 - 
0.45 . 
0.75 
2.58 
100.00 

ALWIFS AS NaM,DRY COAL M I S  = 0.19 

S I L I C A  VAUTE = 90.51 

RASE: ACID RATIO 

FWLING INDFX 
SLAGGING IEIDEX 

= 0.10 
= 0.01 
= 0.04 



c c \ 

Silica, SiO2 

Alumina,Al203 

Ti tan ia ,Ti02  

Ferric oxiiie,FeX)3 

1, imp, CCKJ 

63-41 

21.44 
l.01 

5.43 
1..04 

Magnesia,Mql) 1.18 

Potassium oxide,K20 3.3 : 

.%ilium oxide,Na20 0.08 

n .49 
Pkos. pentoxide,P205 0.3Q 

I .  

. .  

.- 
I * S u l f u r  tr ioxirle,503 

Un?etermi.ned 2.24 

Total ion .oo 

ALKAJJES AS MaX),DRY COAL EASIS = 0 . 4 2  

= 80.73 
= 0.13 

= 0.01 

= 0.05 



SAMPLE-25 SEPM-12 
3/8* X 0 

MINERAL &??ALYSIS OF ASH €"T WEIQIT IGWED BASIS - 
Silica, SiO2 

. Allrmina,Al203 
Titania,Ti02 
F e u  ic oxide ,Fern3 

Magnesia,MgO 
potassium axide ,KP 

sodim oxide,NaiO 
Sulfur tricaide,503 

Lime,caD . 

, I' 

P b .  pentDXi&,PP5 

Undetermined 

66.78 
25 . I5  

1.66 
0.60 
0.10 
0.32 , I  

1.15 . 

0.05 
0.03 

0.17 
3.39 

Total 100 -00 

ALKALIES AS Na20,DW 03AL M I S  - 0.19 
SILICA VAUlE = 90.50 
BASE: Iy3IDFATIO - 0.02 
FouLm INDEX = 0.00 

S L A G G I S  INDEX - 0.01 

, 



SAMPLE-26 SEAM-12 

3/8” x 0 --- 

MINERAL ANALYSIS OF ~ 9 1  m a w r  WEIGHT IO BASIS 
____I_---- --- - 

Si l i ca ,  SiO2 43.91 

Aldm,Al.203 23.52 
TiMia,Ti02  1.46 

Ferric oxide,Fe203 22.44 
Lime,cd) 2.61 
Magnesia,MgO 0.88 
Potassium oxide,K23 0.58 I 

sodium oxi&,Na20 0.06 - 
. .-, Sulfur triaxide,S03 1.13 

P b .  pentoxide,P205 1.40 

2.01 Undetermined 

Total 100.00 
--- 

ALKALIES As Na20,DRY CQAC BASIS - 0.08 
SILICA VALUE 62.87 

BASE: =ID RATIO = 0.39 

FOULING INIEX - 0.02  

sIluT;INc INDEX - 0.10 



SAMPLE-28 SEAM-10 
3/8" X 0 

MINERAL ANALYSIS OF ASH FEKEiT WI(alT I ~ I T E D  BASIS I -___ ~- 
Silica, SiO2 54.89 
khniM,A1203 25.96 
Titania,TiO2 1.40 
Ferric oxide,Fe203 10.35 
Lime,- 1.73 
May-esia,MgO 0.69 
Potassium qide,K?D 1.29 

Sulfur trioxide,S03 0.39.' . : . .  

sodim oxide,Na20 0.07 , , .. 

P b .  pentOxide,~a35 1.07 
Undetermined 2.16 
Total 100 .oo 

ALKALIES AS Na20,DRY COAL BASIS = 0.15 

SILICA VAIUE =-81.13 
JiXsF,: X I D R A T I O  = 0.17 
FwLm INDm = 0.01 
SLAGING INDEX = 0.05 



;Hardgrove 
Equilibrium H20 



.. i 
i . .  

WE-1 

SAMPLE-2 

SAMPLE-3 
SAMPLE-4 

SAMPLE-5 

SAMPLE-6 

SAMPLE-7 

SAMPLE-8 

SAMPLE- 9 
SAMPLE-lOA 

SAMPLE-lOB 

SAMPLE-11 
SAMPLE-12 

SAMPLE-13 

SAMPLE-14 

SAMPLE-15 

SAMPLE-16 

SAMPE-17 

SREIPLE-18 

SAMPLE-19 

SPMPLE-20 

59 

51 

71 
66 
65 

46 

68 
89 

71  
93 

66 

65 

60 

67 

' 66 
61  

76 

93 

81 

73 

77 

1.87 
1.46 

2.09 
1.78 
1.61 

1.48 

1 . 4 4  

1.84 

1.71 

1.97 

2.40 

1.93 

1.58 

1.85 

1.73 
1.52 

2.80 

2.60 

2.48 

2.24 

2.52 

SAMPLE- 21 60 1.75 

SAMPLE-22 67 1.98 

SAMPLE- 23 75 2.08 

SAMPLE- 24 65 1.78 

SAMPLE-25 70 1.74 

SAMPLE- 26 7 1  1.80 
SAMPLE- 27 65 

SAMPLE-28 76 

SAMPLE-29 71  , 

1.60 

1.87 

1.74 . 



Water Soluble 
Alkalies ____- I 



PRXKT 

SAMPLE-2 

w m - 4  
SAMPLE- 5 

SAMPLE-6 

SAMPLE-1 
SAMPLE-8 

SAMPLE-9 

SAMPLE-loA 

SAMPLE-1OB 
SAMPLE-12 
SAMPLE-14 
SAMPLE-= 

SAMPLE-18 
SAMPLE-19 
SAMPLE- 20 

SAMPLE-21 

SAMPLE-22 

SAMPLE-23 
SAMPIE-24 

SAMPLE- 25 
SAMPLE- 26 

SAMPLE-27 

SAMPLE- 28 

-- 

I .  

3/8" x 0 
KEAD ANALYSIS 
----_-c- 

WATER SOWBLE ALWILIES 
__I_____ 

A I R  DRY BASIS M5IsRTRE FREE BASIS 
% KM % NaM % C1 % K20 % NaM % C1 

<0.01 <0.01 <0.01 <0.01 < O . O l  (0.01 
co.01 co.01 co.01 (0.01 <0.01 <0.01 

<0.01 <0.01 co.01 <0.01 <0.01 <0.01 
co.01 co.01 <0.01 (0.01 (0.01 <0.01 
co.01 <0.01 co.01 co.01 co.01 (0.01 
<0.01 <0.01 <0.01 (0.01 CO.01 (0.01 

--------------- 
-I_ __- --- --- -- 

40.01 0.01 0.01 (0.01 0.01 0.01 
<0.01 .0.01 co.01 (0.01 '0.01 (0.01 
co.01 0.01 (0.01 <O.Ol 0.01 (0.01 
(0.01 co.01 <0.01 co.01 <0.01 .<0.01 
co.01 <0.01 (0.01 <0.01 co.01 <0.01 
0.01 (0.01 <0.01 80.01 co.01 co.01 
(0.01 <0.01 <0.01 (0.01 (0.01 co.01 
<0.01 (0.01 0.01 (0.01 co.01 '0.01 
C O . 0 1  co.01 (0.01 co.01 <0.01 40.01 

0.01 (0.01 <0.01 0.01 <0.01 dO.01 
-0.01 (0.01 (0.01 0.01 (0.01 40.01 
<0.01 <0.01 <0.01 <0.01 co.01 <0.01 
co.01 co.01 CO.01 co.01 (0.01 <0.01 
co.01 <0.01 (0.01 <0.01 (0.01 (0.01 

(0.01 (0.01 co.01 <0.01 (0.01 <0.01 
co.01 <0.01 <0.01 co.01 co.01 (0.01 

(0.01 <0.01 co.01 (0.01 <0.01 (0.01 



Sulfur 
Forms 



SAMPLE-1 (0.01 0.10 0.21 0.31 (0.01 0.10 0.21 0.31 
SAMPLE- 3 (0.01 0.03 0.19 0.22 (0.01 0.03 0.19 0.22 

,YmPLE-ll (0.01 0.07 0.25 0.32 co.01 0.07 0.25 0.32 

SAMPLE- 13 co.01 0.05 0.20 0.25 co.01 0.05 0.20 0.25 

SAMPLE-16 (0.01 0.05 0.38 0.43 (0 .01 0.05 0.39 0.44 

SUPLE- 17 (0.01 0.05 0.33 0.38 (0.01 0.05 0.34 0.39 

A I R  DRY BASIS MIIsKJRJ3 FREE BASIS 
% K20 %Na20 % C1 , % K20 % Na20 % C1 - ---- - r T o l Y x F  

m - 1  (0.01 (0.01 (0.01 (0.01 (0.01 (0.01 
SAMPLE-3 <0.01 (0.01 co.01 (0.01 co.01 <0.01 

s4HpLe-Il (0.01 (0.01 (0.01 (0.01 (0.01 co.01 

s4MpLe-13 (0.01 (0.01 (0.01 (0.01 (0.01 (0.01 

SWIPLE-16 (0.01 (0.01 (0.01 (0.01 co.01 (0.01 

SAMPLE-17 (0.01 co.01 co.01 <0.01 (0.01 co.01 



-- 
SAMPLE-2 

SAMPLE-4 

SAMPLE-5 

SAMPLE-6 

SAMPLE-7 

SAMPLE-8 

SAMPLE-9 

WLE-1OA 

SAMPLE-1OB 

SAMPLE-12 
SAMPLE-14 

SAMPLE-15 

SAMPLE-18 

SAMPLE-19 
SAMPLE-20 

SAMPLE-21 

SAMPm-22 

SAMPLE-23 

SAMPLE-24 

SAMPLE-25 

SAMPLE-26 

SAMPLE-27 

SAMpLE-28 

W L E - 2 9  

<0.01 
<0.01 
<0.01 
<0.01 
<0.01 

<0.01 
<0.01 

<0.01 
CO.01 

<0.01 
< O . O l  

<o . 01 

<0.01 
<0.01 
<0.01 

<0.01 
<0.01 

CO.01 
<0.01 
<o . 01 

CO.01 
CO.01 
<0.01 
<0.01 

0.03 0.36 0.39 

0.03 0.28 0.31 

0.06 0.43 0.49 

0.04 0.29 0.33 
0.01 0.64 0.65 

0.02 0.39 0.41 
0.05 0.41 0.46 

0.06 0.30 0.36 
0.02 0.17 0.19 
0.01 0.51 0.52 

0.03 0.28 0.31 

0.03 0.32 0.35 

0.07 0.53 0.60 

0.63 0.57 1.20 

0.01 0.70 0.71 

0 -02 0.40 0.42 

0.52 0.56 1.08 

0.27 0.51 0.78 
0.23 0.42 0.65 

0.07 0.37 0.44 

0.06 0.21 0.27 

0.03 0.51 0.54 

0.04 0.27 0.31 

0.03 0.32 0.35 

SULFATE 
SULFUR PYRITIC OIEGANIC 
A 5 % S  suLR)R SULmTR ?D?aL ---- -- ----- --- 
CO.01 0.03 0.36 0.39 

CO.01 0.03 0.28 0.31 

<0.01 0.06 0.44 0.50 
CO.01 0.04 0.29 0.33 
co -01 0.01 0.65 0.66 

<o .01 0.02 0.40 0.42 
co.01 0.05 0.42 0.47 

<o .01 0.06 0.03 0.31 
<o -01 0.02 0.17 0.19 

- <0.01- 0.01 0.52 0.53 

co.01 0.03 0.28 0.31 

CO.01 0.03 0.32 0.35 

<o .01 0.07 0.54 0.61 

<o .01 0.64 0.58 1.22 

<o .01 0.01 0.71 0.72 
CO.01 0.02 0.41 0.43 

<o .01 0.52 0.57 1.09 

<o .01 0.27 0.52 0.79 

<o .01 0.23 0.43 0.66 

CO.01 d.07 0.37 0.44 

<o .01 0.06 0.21 0.27 

<o .01 0.03 0.52 0.55 

CO.01 0.04 0.27 ' 0.31 

<0.01 0.03 0.32 0.35 
- 



__._ . .  
Head Analvsis - 

& Washabi l i ty  



SkrIPLE-1 SEAM-12 
3/8" x 0 

WiSHABILITY TESP 

SP. a. 

1.300P 
1.3505' 
1.40OF 
1.45oF 
1.50OF 
1.600F 
1.8OOF 
1.8005 
?D?AL 

% wr. 

17.42 
19.40 
12.21 
8.01 
6.03 
5.95 
8.54 

22.48 
100 .oo 

--- 
3.36 
6.88 
U.52 
16.74 
21.77 
29.32 
40.82 
n ;53 
28.63 

0.46 33.17 
0.39 29.88 
0.33 n.47 
0.31 26.63 
0.29 26.41 
0.28 26.28 
0.26 23.76 
0.15 13.97 
0.31 25.38 

63.47 14690 7 v 2  
63.24 14158 4 Y 2  
61.01 13448 1 l / 2  
56.63 12444 1 
51.82 ll550 1 
44.40 10284 1 
35.42 8377 1 
8.50 2404 0 
45.99 10505 

17.42 
36.82 
49.03 
57.04 
63.07 
69.02 
77-52 
100.00 

3.36 0.46 33.17 
5.21 0.42 31.44 
6.79 0.40 30.45 
8.18. 0.39 29.91 
9.48 0.38 29.58 
11.19 0.37 29.29 
14.44 0.36 28.69 
28.63 0.31 25.38 

63.47 
63.35 
62.76 
61.91 
60.94 
59.52 
56 -87 

45.99 

14690 
14 4 10 
14 170 
13928 
l3700 
13406 
12855 
10505 



ATR RY M..J  
; 

1 . 0 5  45.1.1. 0.3s 19.84 33.00 7553 1 46.60 0.39 20.05 33.3s 7633 

S?. GR. 

1 .300F 
1.40m 

1.500P 

-----_ 

1.. finw 
1. ROOF 
1.800s 

m 

% wr. 

4.56 
1.5 .44 
12.53 
8.53 
15 .S6. 

A2,AO 

----- 

!nn.oo 

% AS3 

4.2! 
LO. 70 
20.12 
37.02 
44.96 
75.11 
46.38 

% S  

0.83 

O.fi9 

0.55 
0.46 

---- 

0.40 
0.19 

0.40 

% v M  

32.63 
29.7fi 
24.R2 
22-78 
21..16 

1 2 . 4 5  

1Q.91 

---- % K  

63.1fi 
50.54 

-- 

55 .n6 
45.20 
33.88 
3.2.0 

33.71 

% v. -- 
4.55 
2o.m 
32.51 
41.04 
57 .FO 

100 .no 

%ASH % S  

4 . 2 1  0.83 
0 . 2 3  0.7? 
13.41 0.65 

27.70 0.61 

25.24 0.55 
6 G . M  0.40 

% v M  % F c  

32.63 63.16 
30.42 60.36 
28.26 59.33 
77.12 55.60 
25.41 49.35 
l.a.O1 33.71 

---- ---- 



sp. GR. 

1.300F 
1.35OF 
1.40oF 
1.45OF 
1.50OF 
1.60OF 
1.800F 
1.800s 
m 

% wr. 

29.30 
28.22 
17.42 

6.57 
4.62 
3.91 
3.38 
6.58 

100.00 

- % A S H  

2.84 
5.96 

10.57 
16.32 
22.99 
30.02 
43.93 
75 .cKJ 

14.08 

-- % S  

0.33 
0.23 
0.20 
0.20 
0.22 
0.23 
0.19 
0.08 

0.24 

- % v M  

31.02 
28.20 
24.80 
24.31 
24.05 
23.20 
21.07 
14.76 
26.67 

-- %Fc 

66.14 
65.84 
64.63 
59 .37  
52.96 
&;78 
35.00 
10.24 
59.25 

- m 

14965 
14445 
13578 
12547 
11041 
10212 
79 21 
2549 

12996 

---- %hT. %ASH 

29.30 2.84 
57.52 4 . 3  
74.94 5.81 
81.51 6.66 
86.13 7.53 
90.04 8.51 
93.42 9.79 

100.00 14.08 

-- - % S  

0.33 
0.28 
0.26 
0.26 
0.26 
0.25 
0.25 
0.24 

% V M  

31.02 
29.64 
28.51 
28.17 
27.95 
27.75 
27.50 
26.67 

- %Fc 
66 -14 

65.99 
65.68 
65.17 
64.52 
63.14 
62.71 
59.25 

- 

. .  

m 

14965 
14710 

14447 3 
14294 

1 4  119 
13950 
I3731 
12996 



% v M  %FC B'JU --- % H M % A q I  % S  % v M  % F C  W FSI , % A S H  % S  -__ ___ -_ PwXlUcr 

HE4D 1.04 24.R1 0.31 24.55 @.fiO 11113 3 25.07 0.3.1 .24.81 50.12 11230 

SP. GR. 

1.300F 

1 . 4 0 F  

1.500F 
1. h o d  

1. ROOF 
1.800s 

?DTAL 

% I??. 

23.20 

3 .41 

U .76 
4.1.2 

4.42 

1R.04 

2.00 .oo 

-- % ASH 

3.30 

8.35 
17.89 

28.3h 

45.13 

76.76 

23.04 

% S  

0.51. 

0.38 

0.32 

0.2q 

0.27 

0.08 

0.34 

--- % v M  

30.32 

25.52 
23.62 

22.85 

20.39 

17.51 

24.62 

--- %Fc 

66.38 

66.1.3 
SR .49 

4U. 19 

31.48 

6 .?3 

52.34 

---- R7u 

14 Q 22 

14021 
1 2 F 3  

10537 
785R 

21.1 2 

11457 

% wr. % RSH 

23.20 3.30 

61.61 6.45 
73.37 R.28 

77.40 Q.35 
81.91 11.28 

100.00 23.04 

----- - % S  

0.51 

0.43 

0.41. 

0 A1 
0.40 

0.34 

% WI 

30.32 

27.33 
26.73 
26.53 

26.. 10 
24.62 

---- %€c  m 

FF.3R 14922 
fi5.22 14360 
64.99 14020 

64.12 13843 

67.S3 13520 

52.34 1.1457 

__- - __ ___ 

7 



1.70 74.35 0 . 4 O  24.07 50.53 11087 f i  24.62 0.50 24.20 51.04 11210 

SP. GR. % w. 

1.300F 

1.40OF 

I .  500F 

1 . f iOOF 

1.. 8OOF 

I .  900s 

mmL 

10.71  

34.98 

13.33 

6.54 

F . l R  

17.26 

100 .OO 

% ASH 

2.59 

8 .63  

19.44 

30.86 

43.15 

77  .,l6 
25.04 

--___ % S  

0.68 

0.58 

0.47 

0.49 

0.40 

0.25 
0.51 

% VFI 

30.70 

n .04 

24.52 

22.85 

21.20 

11.. 52 

24 .OO 

%Fc 

66 .71  

fi4.33 

Sfi .04 

46 .79 

35.05 

11.32 

5r) .Q6 

---_ m 

15040 

14028 

12131 

I0196 

8057 

77RF 

11 707 

FSI ---__ 
F 

6 1./2 

3 1 /2  

1 1/2 

7 

0 

% W .  %RsH 

19.71  2.59 

5 4 . m  6.45 

--_-_ ----- 

m . 0 2  9.00 

i 4 . w  10.01 

82.74 14.16 

100.00 25.04 

% S  %\?.I 

O.fi8 30.70 

0.62 28.36 

0.59 27.61 

0.58 27.14 

0.56 26.60 

0.51 24.00 

--__ %Fc m 

66.71  15042, 

65. 10’ 14306 

63.39 13952 

61.90 13627 

50.24 13072 

50.06 11297 

_-__ _--__ 

‘1 



.hDISFJ% FRE3: RWIS 

l.600F 5.83 2fi.20 0.31 24.73'  48.99 10705 1 73.50 9.36 0.43 26.2a 64.35 

1.8OOP 4.46 38.96 0.26 24.00 35.45 8753 1 83.96 10.94 0.42 26.18 62.88 

m, 1.00.00 ia .08 0.37 25.37 54.65  1 1 8 ~ 4  

1..ROOS 16.04. 67.31 0.10 21.17 1!.52 3310 0 100.00 19.98 0.37 25.37 54.65 



K)I.SlUFE FREX RASIS 

1.300F 47.84 

1.50OF 34.92 

1. 8OOF 8.74 

1.8nos 8.50 

?vnL 100.00 

ELE3IIR\ppARy DFITA Cl3UJlATIvE DATA 

% W .  %ASH % S  % v M  %FC 3T-l 
-I_ --__- ____- ____ _-__ ----- % AW % S % v M  %Fc m FST ---_ -_- 

7 2.85 0.87 33.21 63.94 1 4 V n  8 1/2 47.84 2.85 0.87 33.21 63.94 14989 

12.47 0.65 27.11 60.42 1.3341 6 1/2 82.76 6 .q l  0.78 30.64 62.45 142']4 

35.96 0.40 20.W 43.37 9308 1. 91..50 9.6R 0.74 29.69 60.53 13817 

77.61 0.13 11.94 10.45 2457 o ioo.on i.s.46 0.69 28.18 l i c . 3 ~  1~2852 

15.46 0.60 28.18 56.36 12852 , 



SP. GR. % w?. 

1.30OF 28.32 
1 . . 4 0 6  34.80 
1.500F 12.41 
1.6OoF 5.73 
I..ROOF 4 .06  

l.8005 13.78 
m 100.00 

_- _-_ % ASH 

3.01 
8.38 
17.21 
30.77 
41.10 
74.75 
20.63 

__- -- -___ -_ -_ --_-- 
0.61 29.10 67.89 1 4 s ~  8 112 

0.40 23.02 59.77 12431 1 
0.48 25.51 66.31 14056 3 1/7 

0.40 21.03 48.20 10255 1/2 
0.34 19.39 39.51 8535 0 
0.11. 10.61 9.64 21.43 n 
0.45 23.60 55.77 1968 

-_-__ _--_- --__ --__ 
28.32 3.01 0.61 29.10 67.89 149?? 
63.17 5.86 0.54 27.12 67.02 14<48 
75.53 7.73 0.52 26.45 65.82 14116 

.-,, 

81.21; 0.35 0.51 2 ~ 0 6  64.59 13844 
85.22 11.18 0.50 25.68 63.14 13539 
100.00 20.62 0.45 23.60 55.77 l l o h f '  

, 



1.15 33.87 0.4G 21.41 43.57 0703 5 1/2 34.26 0.47 21..66 4r .09  ~ i f ;  

SP. GR. % VT. 

1.300F 30.28 
1.5OOF 29.75. 
1.800F 9.85 

1.800s 30.12 
r n L  100.00 

% ASH 

2.83 
1.0.13 
38.33 
83.48 
32.79 

% S  

0.78 

0.65 
0.42 
0.15 

0.52 

--- % v M  

29.62 
25.5') 
20.96 

9.06 

21.65 

--- ? F c .  m 

67.55 i501.n 
64.28 137V 
40.71 A944 
6.56 1441. 

45.56 9956 

? W. % ASH 

8 1/2 30.28 2.R3 
1 60.03 6.45 
1 69.88 10.94 
0 100.00 37.70 

-__-- FSI ----- % S  ? W l  

0.78 29,62 
0.71 27.62 
0.67 26.68 
0.S2 21..65 

___ %Fc 

67.55 
65.93 
62.38 
45.56 

-\ m 

15010 
14395 
13627 

9 5 6  

_____  



HEX) 1.46 42.58 0.36 19.7fi 3.20 8339 3 43.71 0.37 20.05 36.74 8462 
- 

. .  

. .  

1 

SP. Gp.. % ha!. 

1,300F 19.35 
1.40OF 20.46 
1.500F 8.51 
1.6OOF 5.34 
1.ROOF 7.40 
1.800s 3R.94' 
m 100.00 

WIS'fWRF FW- BWTS 

FXCXFX'ARY DATA CU!ILTv\TIvE: DATA 
% W .  %ASH % S  % v M  %Fc m ----- -_ -_-_ - % RSH % s % V M % K  Kru FSI ----- ---- --- -_-_- 

5.22 0.67 31.12 63.F.f; 14694 9 19.35 5.22 0.67 31.12 63.66 14694 
17.60 0.52 26.42 55.98 12539 7 30.81 11.58 0.59 28.71 59.71. 13638 
20.1.8 0.47 24.11 55.71 1.2121 2 48.32 13.10 0.57 27.90 59.00 13371 
30.57 0.42 22.36 47.07 10327 I. 53.66 14.83 0.56 27.35 57.82 13068 
44.64 0.33 20.52 34.84 7952 1/2 61.06 18.45 0.53 26'.52 55.03 12449 
79.37 0.1.4 11.0s 0 . 5 4  2 m  o 100.00 42.i7 0.38 20.51 37.32 84Q0 
42.17 0.38 20.51 37.32 8490 

1 



FlFAD 1.M f.5.72 0.19 13.42 IQ.4 f l  A d 0 7  I/? 66.64 0.19 13.61 10.75 4560 



BINXY CREER FKlF'EFTY COAL 

SAMPLE-11 SEW-12 
3/8" x 0 

---------I 

m1SIuRE FREE BASIS --- - - ~ - -  AIR D W  BASIS ---- _.------ 

% A S H  % S  % v M  %Fc BTV - -  -- -- -- PEfXiET . % H Z Q % A S H  % S  % v M  %FC BTV FSI --- __ --- I - -_- - 
HEAD 1.24 25.64 0.32 25.96 47.16 10867 4 l/2 25.96 0.32 26.29 47.75 11003 

SP. a. 

1.300F 
1.35OF 
1.400F 
1.45OF 
1.5ooF 
1.60OF 
1.800F 
1.8005 
m 

---- % ASH % w. 

23.13 3.50 
17.63 7.48 
12.52 U.95 
7.91 17.14 
5.29 22.81 
6.45 . 29.23 
6.97 40.89 

20.10 73.94 
100.00 25.83 

--- -- % S  

0.45 
0.38 
0.36 
0.30 
0.30 
0.28 
0.25 
0.15 
0.32 

-- % v M  

33.19 
29.71 
27.52 
27.13 
26.25 
25.62 
23.65 
14.32 
26.07 

63.31 
62.81 
60.53 
55.13 
50.96. 

45.15 
35.46 
11.74 
48.10 

. .  

? 

mu 

14790 
14197 
13318 
12288 
U438 
10292 
8263 
3031 

11017 

--- % WT. 

23.13 
40.76 
53.28 
61.19 
66.48 
72.93 
79.90 

100 .oo 

I- 

ASA 

3.50 
5.22 
6.80 
8.22 
9.38 

11.13 
13.73 
25.83 

--- % S  

0.45 
0.42 
0.41 

0.39 
0.39 
0.38 
0.36 
0.32 

---- % v M  

33.19 
31.69 
30.71 
30.25 
29.93 
29.55 
29.03 
26.07 

%Fc 

63.31 
63.09 
62.49 
61.53 
60.69 
59.32 
57.24 
48.10 

---- mu 

14790 
14534 
14248 
13995 
1379 1 
13482 
I3026 
11017 

-__ 

7 

, 



AIR DRY BASIS MoImlRE FREE BASIS 
, 

%A.W % S  % V M  %Fc m -- -_ - % HX) %'kW % S % VM % Fc BTU FSI - ---- PIXXXP 

1.11 3.77 0.52 14.70 45.92 10373 4 2 8 . Y  0.53 24.4R 45.43 lo430 

SP. GR. % I?r. ----- 
L ~ O O F  14.86 

1.40OF 21.fi3 

]..SOOF 17.99 

1.60OF 1.4.24 

1. ROOF lfi .?O , 

1.800s IA."R 

m 100.00 

% x n  

3.47 

13.35 

20 .w 
31 - 5 4  

43.13 

f i6 .41 

28.21 

% S  

0.85 

0 . 6 5  

0.58 

0.48 
0.40 

0.22 

0.54 

% vF1 

31.16 

20.14 

26.83 

23.6s 
21.fil 

16.46 

25.12 

---- %Fc 

65.37 
50.51 

52.19 

44.77 

35.26 

17.13 

4fi .67 

---- m 

14754 

13441 

1 l R 4 R  

10071 

_---- 

8012 

10602 

4212 

FSI ----- 
8 1/2 

7 

4 

1 1/2 

1 

1 I? 

%hT. %ASH 

14.86 3.47 
36.49 8.14 

54.48 12.3R 

fiR.72 16.35 

85.02 21.48 

!OO.OO 28.21 

-- --- % S  

0.85 

0.73 

0.6@ 

0.64 

0.50 

0.54 

% w. 

31.1fi 

20.06 

28.03 

27.84 

26 .fis 
25.12 

% F c  

65.37 
6l.W 
58 .fig 

55.81. 

51.87 

46. h7 

____ RTU 

14754 

13076 

-_--- 

13273 3 
1 ?610 

117 28 

10602 



1.24 17.76 0.25 25.44 55.56 12139 4 1/2 17.98 0.25 25.76 56.26 12291 

-_--- 
1.300F 
1.35OF 
1.400F 
1.45OF 
1.506 
1.60OF 
1. 8OOF 
1.800s 
?D?p\L 

22.40 
25.87 
18.37 
8.95 
3.43 
4.03 
5.65 

11.30 
100 .oo 

-- 
2.80 
6.40 
10.85 
16.03 
22.06 
30.73 
43.97 
72.02 
18.33 

0.31 
0.26 
0.23 
0.23 
0.21 
0.23 
0.20 
0.U 
0.24 

31.12 
28.19 
24.90 
24.26 
24.01 
23.77 
20.80 
17.25 
25.91 

66.08 
65.41 
64.25 
59.71 
53.93 
45.50 
35.23 
10.73 
55.76 

14976 
14349 
13558 
12665 
US80 
10152 
7974 
27 34 
12257 

22.40 2.80 
48.27 4.73 
66.64 6.42 
75.59 7.56 
79.02 8.19 
83.05 9.28 
88.70 ll.49 
100.00 18.33 

0.31 
0.28 
0.27 
0.26 
0.26 
0.26 
0.25 
0.24 

31.12 
29.55 
28.21 
27.79 
27.63 
27.44 
27.02 
25.91 

66.08 
65.72 
65.31 
64.65 
64.18 
63.28 
61.49 
55.76 

14976 
14640 
14342 -) 

14143 
14032 
13844 
U470 
12257 

, 



3/P" x 0 

9. GR. % wr. 

1.1oor 22.55 
> . A 0 6  37.51 
1.5OOF 15.88 
1.6OoF 3.87 
1.800F 5.61 
1.800s 14.63 
'JDTAI. 100.00 

-_ % w3 

3.28 
8 .W 

17.21 
n.14 
40.83 
62.P" 

la .04 

-- 
ECDE?" WTA 

% S  %VM %Fc m 

0.45 24.61. 67.11 14869 
0 . 3  25.04 66.R7 3.3987 
0.2'3 . 23.66 54.13 3.231.6 

- ---- 

0.26 23.60 40.26 1.0476 
0 . 2 3  22.58 36.54 8 m  
0.09 20.55 16.5F 3657 
0.31 25.00 55.46 11'347 

FSI 

8 1/2 
2 

-___ 

1. 1/2 
1 1./7 

1/7 
n 

% w. 

22.55 
60 .Oh 
75.94 
79.76 
85.37 
100 .oo 

CUMULATIVE DATA 

%ASH % S  %WI 

3.28 0.45 29.61 
6.2'1 0.39 26.7fi - .. 
8.57 b37"' 26.11 
9.46 0.36 25.0'3 
11.52 0.35 25.77 
3.4.04 0.31 25.00 

%Fc 

67.11 
66.45 

6S .32 
6 4 .  55 
62.71 
55.96 

---- 
__-___ 

m 

14869 
14318 
13899 
13736 
13368 
11947 

_____ 

,7 



HE9D 1.12 40.02 0.35 20.28, 3.69 8648 3 1/2 41.38 0.35 20.51 38.11 R7d6 

M319TJP.F FREE: E(A9IS 

ET- DATA coMuL9TnlE DATA 

SP. GR. % wr. 

1.300F 20.30 

____--- 

1.5ooF 25.Rd 
1,800F 17.49 
1.fJOOS 36.33 
r n L  100.00 

8 Am 

3.12 
11.39 
41.57 

----- 

80.30 
40.03 

% W .  %ASH % S  %IN %FC ElW 7 ----- ---- ---- % S  % V M  % F c .  R"u FSI 

0.65 31.34 65.54 1.4967 8 1/2 20.30 3.12 0.65 31134 65.54 14967 

0 . 9  27.30 61.22 1351.5 7 46.1.8 7.55 0.57 20.1.7 63.12 14153 

0.33 21..38 37.05 8652 11/2 63.67 17.04 0.51 27.00 55.96 12642 

-_ ____ ----- 

O.?? 9.84 0.M 2348 0 100.00 40.03 0.37 20.77 30.20 RPO? , 
0.37 20.77 30.20 8902 



HEAD 1.80 12.n 0.43 29.60 55.83 12835 7 v2 13.00 0.44 30.14 56.86 13070 

SP. GR. % m. 

1.300F 54.29 

1 . 3 5 6  19.24 

1.400F 7.65 

1 . 4 5 6  3.97 
1.500F 2.70 

1.60OF 2.56 

1.8OOF 1.47 

1.800s 8.12 

m 100.00 

I---- ---- % ASH 

2.48 

6.75 
12.47 

16.79 

21.74 

29.03 
41.13 

80.58 

12.74 

-- % S  % v M  

0.47 34.32 

0.44 30.81 

0.40 28.01 

0.37 27.18 
0.36 27.05 

0.31 25.80 

0.34 24.13 

0.26 12.37 

0.43 30.53 

-- - 
~ 

%Fc Bnl FSI 

63.20 14781 6 v 2  
62.44 14046 6 v2 
59.52 13142 3 
56.03 12287 1 l/2 
51.21 U490 1 
45.17 10260 1 

34.74 8071 1 
7.05 1860 0 

- -~ 

56.73 13063 

OlPeTLATTvE aATA 
%hT. % A S H  % S  %vM %Fr m 

54.29 2.48 0.47 34.32 63.20 14781 

--- ---I -- -- 

73.53 3.60 0.46 33.40 63.00 14589 7 
81.18 4.43 0.46 32.89 62.68 14452 

85.15 5.01 0.45 32.63 62.36 14351 

87.85 5.52 0.45 32.46 62.02 14263 
90.41 6.19 0.45 32.27 61.54 14150 

91.88 6.75 0.45 32.14 61.11 14053 
100.00 12.74 0.43 30.53 56.73 13063 



WASHABILITY TEST 

HEAD 1.74 18.18 0.38 28.49 51.59 11949 8 18.50 0.39 28.99 52.51 12161 

SP. GR. 

1.300F 
1.35OF 
1.400F 
1.45OF 
1. MOF 
1.60OF 
1.8OoF 
1.800s 
To?IAL 

--- %ASH % wp. 

56.70 2.21 
16.34 6.22 

4.29 Il.50 
1.66 17.48 
0.89 20.21 
1.60 28.91 
1.36 38.23 

17.16 82.87 
100.00 18.44 

I- --- Z S  

0.44 
0.43 
0.42 
0.40 
0.38 
0.36 
0.35 
0.14 
0.38 

- % v M  

33.57 
30.90 
28.93 
28.24 
27.96 
26.84 
25.78 
11.27 
28.76 

-- %Fc 

64.22 
62.88 
59.57 
54.28 

51.83 
44.25 
35.99 

5.86 
52.80 

--- m 

14855 
14031 
13182 
12193 
l l633  
10187 
8266 
1566 

12131 

. .  

7 

FSI ---- 
6 
6 

5 v 2  
4 Y 2  
4 
2 
2 
0 

% wr. 

56.70 
73.04 

-- 

n .33 
78.99 
79.88 

81.48 
82.84 

100.00 

% A W  % S  -- -- 
2.21 0.44 
3.11 0.44 
3.57 0.44 
3.86 0.44 
4.05 0.43 
4.53 0.43 
5.09 0.43 

18.44 0.38 

% v M  

33.57 
32.97 
32.75 
32.65 
32.60 
32.49 
32.38 
20.76 

- %Fc 

64.22 
63.92 
63.68 
63.49 
63.35 
62.98 
62.53 
52.80 

m 

14855 
14671 
14588 
14538 
14505 
14421 
14320 
12131 

--- 

7 

, 



SP. GR. % wr. 

1.300F 47.50 

1 . 4 O O F  26.60 

1.500F 6.75 

l.60OF 3.33 

1 .POOF 2.37 

E L ~ A F Y  DATA 

% A S H  % S  - 
2.77 0.79 

7.07 0.58 

16.85 0.53 

28.60 0.50 

39.67 0.59 

81.53 0.2R 

17.20 0.54 

% v M  %EC En] -- , 
30.28 66.95 id703 

28.89 64 .04’  W 1 1  
26.44 56.71. -122qS 

26.18 45.13’ 10362 

11.77 5.70 1031. 
26.08 ’ 34.25 PIRR 

26.03 55.R7 1237.3 

%W”. % A 9  

47.50 2.77 

74.10 4.31 

80.85 5.36 
84.18 6.2A 

86.55 7.20 
100.00 17.20 

-_-_- % S  

0.79 

0.71 

0.70 

0.69 

0.69 
0.64 

% v M  

30.28 

24.78 

29.50 

79.37 

29 28 

2c.93 

---- % F c  

6fi .95 

65.O1 

65.14 

64.35 

fi3.52 
55.87 

-_ m 

14703 

1 4 4 1 9  

14241 

14082 
13? 26 
123! 3 

-- 

? 

I 



SF. GR. ___--_ 
1.3onF 
1.400F 

1.500F 
1 . 6 O d  

1. POOF 

1 . f! 00s 

TX7LL 

% F. % ASH 

34.14 3.03 
25. oe 8.24 
9.87 17.66 
3.61 2q.49 
4.65 42.55 

2 2 . 6 5 -  77.64 
00 .oo 25.7R 

% s % TM % Fc , WLI fS1 

0.94 2O.06 . 67.01'. 141;?5 8 

0.75 28.53 'F3.23:,13738 .? !/2 

0.74 2fi.06 .56.28 1?.25q 2 1./2 

0.84 24.70 45.81', '10257 1 

---- -- -- ---- 

1.28 22.44 ' 35.01 8 w '  112 
3.R5 12.31 1O.Oq 2162 0 
1..54 24.37 , d?.RI;  10420 

. .  

% m. 

34.14 
50. ?? 

69 .Oq 
72.70 
77.35 

-- 

100. 00 

% AW 

3.92 
5.7f; 
7.46 
R.55 
10.60 
25.78 

-__ % S  

0.94 
0.86 

0.84 
0.84 
0.R7 
1.54 

__ % V M  

29.06 
2P.R3 
.28.44 
28.25 
27 .?O 
74.37 

%Fy: 

67.01 
65-41 
64.10 
63.70 
61.50 
40.P5 

____  m 

14535 
14107 
13R21 

-_-_- 

1 3739 -! 
13397 
10030 

1 



FJE?-t3PARY D F A  

SP. GR. 

I .300F 
1 . A 0 6  

!..SOOF 

1.60d 

1 .  ROOF 
i..anns 
rn 

% hT. 

52.54 
34. 40 

4.2R 

----- 

l.Oj 
0.7s 

1.41 
100.00 

% ASH 

2.20 

7.76 

lR .44  

31 .76 

43.43 
75.0" 

h .60 

_---_ % S  % v M  

0.82 29.m 

0.65 26.!5 

---_ 

0.5s 24.10 

0.66 23 .m 

0.53 20.40 
0.40 11.02 

0.73 27.65 

% F c  

6P .07 

66.56 

I;7.4? 

45. F5 

35 .h7 
17.OQ 

65.75 

---- m 

34898 

lA05h 

12000 

907.3 

7901 
3.1.49 

14172 

----- FSI 

8 1/2 

7 1/2 

1 

1 
1 
0 

s w. 

52.54 

42.53 

96.81 
07.4~ 

PP .?a 

100.  on 

% AqH 

7.29 
4 . 4 4  

5.06 

_-__- - 

5'. 33 

5.62 
6.60 

% i s  % W  

0.82 20.64 

0.75 23.16 

0.74 27.08 

0.74 27.03 

0.74 27.88 
0.73 27.65 

_--- %Fc 

68.02 

67.40 

66 . O h  

66.74 

66.50 

h5.75 

_ _ _ _  RTU 

14898 
14534 

14426 
14 270 

14320 
14172 

_--__ 



, .  

. -. 

SP. GR. % V. 

1.300F 14.3.2 
1,500F 46.01 

!.800F 5.83 

i .8nos 3 3 . ~ 4  

" W A L  100.00 

1 aJMUfATIVk. DATA 

% V .  %ASH % S  %vM %FC nrU 

14.32 3.69 0.81. 28.90 h7.4!  14718 

-___- _-__ 

60.33 10.16 ' 0.67 2r;.fi4 63.20 m c . 3  

66.16 12.56 0.6s 26.21 61..23 13256 
100.00 36.94 0.48 20.63 42.43 0315 

I 



. .. AIR DRY BASIS M3IsNRE PREE BASIS -- 
% A M  % S  % W  %Fc m - -  - - -- %EZO%A§I % S  % v M  %K: m PSI 

__I__- - - --- maMxxrr -- 
AFlrD 1.26 32.65 1.08 23.20 42.89 9783 1 l/2 33.07 1.0s 23.50 43.43 9908 

SP. m. 

1.300F 
1.40OF 
1.500F 
1.60OF 
1.800F 
1.8Oa.s 

!lvI?u 

-- % ASH % wr. 

18.09 2.97 
28.76 9.22 
12.86 18.71 
6.39 29.60 
6.26 42.92 

--- - 

27.64 77.55 

100.00 31.61 

% S  % v M  

0.97 28.57 
0.77 25.87 
0.85 24.04 
1.05 23.48 
1.23 2l.28 
1.65 19.29 
1.10 23.86 

- -  %Fc 
68.46 
64.91 
57.25 
46.92 
35.80 
3.16 
44.53 

- % wr. -- m PSI 
-I_ -- 
14845 8 l/2 18.09 
13783 2 46.85 
12174 1 l/2 59.71 
10440 1 l/2 66.10 
8159 1 72.36 
1812 0 100 .oo 
9894 

% A S H  

2.97 
6.81 
9.37 
11.33 
14.06 
31.61 

-- % S '  

0.97 
0.85 
0.85 
0.87 
0.90 
1.10 

- % v M  
28.57 
26.91 
26.29 
26.02 
25.61 
23.86 

-- %Fc m 

68.46 14845 
66.28 14193 
64.34 13758 
62.65 13437 
60.33 12981 
44.53 9894 

- ---- 



. .  
\ 

'WASHABILITY TEST 

. 
MoISIv;1E rn BASIS ---- AIR DRY BASIS 

---I -- 
% A S H  % S  % V M  %Fc m - -  - - --- % A i O % A S H  % S  % V M  % I T  B?u FSI ---- - - - --- -I mh7wcr --- 

HEAD 1.30 20.76 0.78 24.66 53.28 11682 3 1/2 21.03 0.79 24.98 53.99 11836 

1.300F 32.32 2.89 0.79 30.45 66.66 14870 8 l/2 
1.50oF 43.45 10.53 0.60 24.99 64.48 13561 1 l/2 
1.800F 7.55 32.88 0.70 21.19 45.93 9917 1/2 
1.800s 16.68 79.19 1.01 15.38 5.43 1837 0 

TOTAL 100.00 21.20 0.74 24.86 53.94 ll753 

,? cIPQ3LAm DATA 
____________________________c_L 

%wr. %ASH % S  % V M  %K: m 

32.32 2.89 0.79 30.45 66.66 14870 
75.71 7.27 0.68 27.32 65.41 14119 
83.32 9.59 0.68 26.76 63.65 13739 , 

--- - --- ---- --- 

100.00 21.20 0.74 24.86 53.94 11753 



. .  

7 I AIR DRY BASIS m 1 m  FREE BASIS 
I- -------- 

%?is % S  % v M  % F c  B?u - -  - - -  % H Z O % A S 9  % S  % V M  %FC BTO FSI 
---I_ - - -- - -- FlaixCT -- . 

RE4D 1.27 37.38 0.65 21.22 40.13 9024 2 37.86 0.66 21.49 40.65 9140 

1.3OOF 17.27 3.80 0.90 29.97 66.23 
1.40OF 27.56 9.25 0.71 27.U 63.64 
1.500F 8.33 20.65 0.64 24.21 55.14 
1.60OF 4.92 28.73 0.68 22.33 48.94 
1.800F 7.64 40.89 0.77 19.79 39.32 
1.8005 34.28 n.41 0.69 15.07 7.52 
'IcrwL 100.00 36.00 0.73 22.44 41.56 

14701 8 y 2  17.27 3.80 0.90 29.97 66.23 14701 
13822 5 y 2  44.83 7.15 0.78 28.21 64.64 14161 
L1888 2 53.16 9.26 0.76 27.59 63.15 I3805 
10500 1 58.08 10.91 0.75 27.14 61.95 13525 

8396 1 65.72 14.40 0.75 26.29 59.31 12928 
2150 0 100.00 36.00 0.73 22.44 41.56 9234 
9234 

'- \ 



CuI4nA?'IVE DATA 
R !%T. % AW % S % Wl 8 FC F L I  ---_ - ---- - --- - --_ - - ---- 
25.6fl 4.17 0.67 29.31 66.52 14776 . ,,T 
57.48 R . I R  0.5? 28.38 53.04 lf iOP.5 

7 0 . 1 ~  10.43 0.54 57.50 62.07 13700 

7P.20 1.?.73 0.52 2fi.7q 60.49 13310 

R9.31 15.7R 0.40 25.PI; 5g.26 12800 

m . o n  2?.03 0 . ~ 5  24.20 52.77 iic.14 , 



SP. GR. 

1.300F 
1.40OP 
1.500F 
1.60UF 
1.800F 
1.800s 
cim4L 

----- % wr. 

30.15 
39.03 
13.78 

4.40 
4.00 
8.64 

100 .oo 

---- 
ELEmmAm DATA 

__-----I_--______----------- 

%ASH % S  %vM 0 F c  m FSI -- -- - -- c_ ---- 
3.42 0.37 28.62 67.96 14919 8 1/2 

8.87 0.29 25.91 65.22 13960 4 
19.44 0.24 23.60 56.96 12082 1 

' 28.99 0.20 22.99 48.02 10360 1 
39.36 0.19 21.57 39.07 8614 1 
69.60 0.02 20.79 9.61 1643 0 

16.04 0.28 25.67 58.29 12554 

----_ 
% hT. 

30.15 
60.18 
82.96 
87.36 
91.36 

100.00 

---- % A S H  

3.42 
6 .. 49 
8.65 
9.67 

10.97 
16.04 

% S  

0.37 
0.33 
0.31 
0.31 
0.30 
0.28 

__ %vM % F C  

28.62 67.96 

-- --- 

n.os 66.42 
26.51 64.84 
26.33 64.00 
26.13 62.90 
25.67 58.29 

14919 7 
14378 
13997 
138 13 
l3586 
12554 



SP. GR. % W. 

1.3OOP 1.3.82 

1.400F. 38.07 

1.500F 25.O.1 

1.60ClF 0.74 
1.800F 6.25 

1.800s 5.31. 

----- 

m r ,  1.00 .oo 

% ASH 

3.07 
P .08 

17.64 

n .O? 
37 .OP 

65.06 

16 .a' 

---__ % S  

0.81 

O . F , l  

0.51 
0.42 

0.36 
0.19 

0.56 

---- % v M  %Fc 'm 

26.57 70.36 ' '  14640 

24.56 66.46 13876 

23.30 59.04 17350 
22.F.S 50.30 1.0538 

22.13 40.79 8739 

21.17 13.77 3556 

23.99 50.10 12447 

---- FSI % w. 

8 1/2 13.82 

7 1/7 52.70 

1 I8  -70 
1 88.44 
1/2 04.6s 

0 SO@. 00 

% ASH ----- 
3.07 

7.43 

1.0 .80 

12.50 

14.21 

16 .O !  

e s  %WI 

0.81 2fi.57 

Ir.66 25.00 

0.61 24.50 
0 . Y  24.20 

0.58 24.15 

0.56 23.90 

-__ _ _  ____ % F c  

70.36 
67.48 

64.70 
63.12 

61.64 
50.10 

___- m 

14949 
14157 

13565 
13243 

12q45 
11447 

----- 



_cI 

m1SNRE fREE BASIS --- AIR DRY BASIS ----- -- 
%?a % S  % v M  % K 3  BN - -  - - c_- % H ? 1 ) % ? G H  % S  % V M  %FC B?v FSI --- - - _- -  PRxxrr 

HEPD 1.18 16.39 0.31 23.56 58.87 12495 2 v 2  16.59 0.31 23.84 59.57 12644 

SP. GR. % w r .  

1.300F 24.55 
1.40OF 44.59 
L M O F  15.87 
1.60OF 4.75 
1.BDOF 3.18 
1.8005 7.06 
m 100.00 

--- % ASH 

3.09 
8.39 
17.47 
27.63 
40.54 
75.48 
15.20 

-- % S  

0.36 
0.28 
0.25 
0.23 
0.20 
0.06 
0.27 

-I 

%vM %Fc 

28.01 68.90 
23.76 67.85 
22.35 60.18 
21.47 50.90 
20.15 39.31 
18.12 6.40 
23.96 60.84 

- I_  

m 
14987 
14022 
12390 
10763 
8571 
2148 
12833 

-- PSI 

8 V 2  
2 
1 
1 
1 
0 

-I 

cIMJI?+m DATA 
_I-- ----------- ----- 

T %wr. %ASH % S  % v M  % X  E m  

24.55 3.09 0.36 28.01 68.90 14987 
69.14 6.51 0.31 25.27 68.22 14365 
85.01 8.55 0.30 24.72 66.73 13996 
89.76 9.56 0.29 24.55 65.89 13825 
92.94 10.62 0.29 24.40 64.98 13645 
100.00 15.20 0.27 23.96 60.84 12833 

- --- -_ - -- - 

, 



SP. GR. % \n. -----_ ----- 
1 . 3 0 0 ~  21.02 
1.400F 47.14 

1.S0OF 21.09 

i . m F  5.01 

1.AOOF 2.71 

1.  eons 2.1.4 
TOTAL 100.00 

WI"V?E FREE BASIS 
. .  

. ELC?EXTARY. DAGA, CV4UIATF.E DAmA 

% W ? . % A S ! l  % S  % V M  % F C  BIV -_ --- ---- -- -- --_-- %ASH % S  %V?! %FC .ETu .FSI ---- --- --- ---- ---- 
2.53 0.47 x . e 7  70 . f ip '  1.5054 8 1-12 21.02 3.53 0.47 26.87 70.60 15054 ,? 
7.67 0.35 23.7? Ffl.60 14135 1 I,'? 68.16 6 . o ~  0.29 24.70 60.21 14415 

15.7s' 0.29 23.11 F I ; ~  12645 1 8q.24 8.38 0.35 24.32 67.30 14000 

n . 0 3  0.26 22.88 5n.w i n w  : 95.15 0.54 0.36 24.23 66.23 !.37*0 

37.10 0.23 21.95 dO.fl6 R704 1 P7.M 10.30 0.35 24.17 65.57 13652 

60.55 0.1.2 21.33 lP.?.? 4524 112 100.00 11.38 0.35 24.11 64.51 13456 
, 

~ 1 . 3 ~  0.35 24.11 64.51 13456 



Ultimate & 
Fusion Temp 



c r \ 

1.7fi 

59.59 

3.68 

0.q4 

0.07 

n.31 

2R.16 

60.35 

3.13 

0.9s 

0 -07 

. 0.31 
'. ?.n . 5? 
1 

6.fl7 

1.00 .00 
.... - 

Ox id i z i  ng Rduc inq  
.. 

I n  i t a1 iie forniat.ion 2647 7.47.4 

Soften i.nq (H=W) 2700 2557 

Softening (H=l/?. W) 2700t 7630 

F lu id  m n +  27nnt 
, 

% ECTXITLIRRIWI KOI.SRJRI;: = 1.87 

HPXXTQVE GRINWif3TT.IIY INDEX = Sl 



SAMPLE-3 SEAM-I0 

3/8" x 0 , 

1.23 

73.26 

4.52 

0 . w  

0.05 

0.22 

13.99 

5.77 

ion.00 

74.17 

4.58 

0.47 

0.05 

I '  0.22 

'14.16 
5.85 _ _ _ - _  

1-00 .no 

I n  it i a1 Str format ion 270ot 27nn+ 

Softeni~nq !H=W) . 277nn+ 27nn+ 

Softeni.ng (H=1/2 W) 2mo+ 27nn+ 

Flu id 2700,+ 27nn+ 
---- 

% E C X J I L I ~ I I M  f-'OISlURl? = 2.09 

HARM;RoVE GRTNDARTLITY INDV.  = 71 



% E.’OIrnRE 1.24 
%cARB3N 62.32 
a 1 m m  3.97 

% NITRCGFTI 0.47 

63.10 
4.02 

0.08 

% C€IIUIRTIE 0.07 0.07 . 

% s u r m  0.32. -0.32 

% ASIT 25.61 . .  15.06 ; . 

mm. 100.00 100 .on 
5.55 
. _ _ _ _  5.47 

- - % O X Y W  ( D I P . )  
. , .I 

Softcniy (H=i4) 2700t 2641 

.%f t v n  ing (u-1/7 W )  n o n +  7 m 3  

Fluid 2700t ?700+ 



f- i 
. ,  

$ 1  

__ % m 1 m  1.24 
%c?ARlKN h9 .Oq 70.87 
% H m m  4.14 4.19 
% NITRCGFN 0 .qti 0.97 

% CHIDRINE 0.07 0.07 

0.25 0.25 % s u r m  
% ASH ~ . :  17.76 ' 17.98 ~ 

I ,  . .  



c c : , 

1.80 

72.62 
4.58 

1.34 
0.06 

0.43 
12.77 

6.40 
ino  .oo 

73.95 
4.G 

1.. 36 

0.06 
0.44 

,' 13.00 

6.53' 

100 .oo 



: i 
1 .  



SAMPLE-25 SJ3Ml-12 

3/8" x 0 
HEAD ANALYSIS 

---- 

ULTIMATE ANAI;ySIS -- 

rnISNRE FREE BASIS ------_--__ AIR DRY BASIS 
---I___ 

% MOISNRE 1.03 - 
%CARBON 64.79 65.46 
0 HYDKaim 4.06 4.10 
% NI" 0.86 0.87 
% cHrnuNE 0 -02 ,o * 02 

%suIFuR 0.44 0.44 . 
%AsI 23.35 23.59 

5.52 % 0- (DIFF.) -- 5.45 -- 
mAL 100.00 100 .oo 

- - 

NSION TEMP. OF ASH 

Oxidizing Redwing -___ ------ 
Initial deformation 270Oe 2 7 O O t  
Softening @I#) 2700+ 2700+ 
softening @I=l/2 W) 2 7 O O t  270Ot 
Fluid 2700+ 270W 



3/8" X 0 

READ ANALYSIS 

MlISRTRE FREE BASIS -_____- AIR DRY BASIS -_____ 
1.13 

69.33 

4.13 

1.03 

0.04 

0.27 

18.08 

5.99 

100 .oo 

70.12 

4.18 

1.04 

0.04 

' 0.27 

18.29 

6.06 

100 .oo 
---- 

NSION TBP. OF ASH 

Reducing ---- Oxidizing ----- 
Initial deformation 2567 2202 

Softening (HH) 2589 2370 
Softening (H=v2 W) 2605 2401 

Fluid 2689 2461 
- l------l-_____________-_~_~_____ 



SAMPLE-28 SEAM-10 

ULTIMATE ANALYSIS 

mDI.cmJlu2 FREE BASIS ----- AIR DKY BASIS 

% MOIsNRE 1.18 - 
%CARBON 70.62 71.46 
% mRxEN 3.91 3.96 
% Nil" 0.95 , 0.96 
% tz-Imm 0.03 0.03 
%suINR 0.31 '0.31 
% A S H  16.39 16.59 ' 

6.69 

mAL 100 .oo 100 .oo 
-- 6.61 --- % O n e m  @IFF.) 

NSICN TPIP. OF ASE 

I n i t i a l  deformation 270O-t 

Softening (H=w) 270O-t 

Softening (H=YZ W) 270O-t 

Fluid noo+ 

2688 

2700+ 

270O-t 
2700-t 



BINGAY CFlEl3 PROPERTY COAL 
-I_ 

3/8" x 0 
HEAD ANALYSIS 

----- 
------ 

FUSION 'PEMP. OF ASH 
SAMPLE-2 SEAM-11 

Reducing 
-I_- 

Oxidizing 

Initial deformation 270C-t 270C-t 

Softening (HW) 270- 270- 
Softening (H=5/2 W) 270Ot 270C-t 
Fluid 2700+ 2700+ 

.--- __--l-_l-------___--__I___________ 

Initial deformation 2480 2300 
Softening (HW) 2580 2340 
Softening ( ~ = 5 / 2  W) 2630 2505 
Fluid 270- 2576 

Redwing --- Oxidizing - - ~ -  
Initial deformation 270Ot 270C-t 

Softening (He) 270- 270W 
Softening (I1=5/2 w) 270Ot 270C-t 
Fluid 2700+ 270C-t 

-- -- 



Initial deformation 
Softening ( H q  
Softening ( ~ = l / 2  W) 
Fluid 

3/8" x 0 

HEAD ANALYSIS 

Reducing 
---I_ 

Oxidizing ------ 
2380 2060 

2490 2112 
2504 2230 

2554 2301 

Initial deformation 
Softening (HW) 

Softening (H=l/2 w) 
Fluid 

270Ot 
270W 

270Ot 
2700+ 

270Ot 
2700+ 

2700-t 
270Ot 

Reducing ----- Oxidizing 

Initial deformation 
Softening (H=W) 

Softening (H=l/2 W) 
Fluid 

2700-t 
270Ot 

2700-t 

270W 

2639 

2700+ 

270W 

2700+ 

. 



Reducing ----- Oxidizing 
----I- 

I n i t i a l  deformation 270O-t 27OO-t 

Softening (HW) 270W 270O-t 

Softening (H=1/2 w) 270O-t 270O-t 
Fluid 2 7 O O t  270ot 

Oxidizing Reducing --__ 
I n i t i a l  deformation 270Ot 27OO-t 

Softening (Ha) 2700+ 270O-t 
Softening (H=1/2 W) 270O-t 2700-t 
Fluid 2700+ 270O-t 

-----------___-- -_--_______. ----I_ 

FUSION TEMP. OF ASH 

Oxidizing Reducing ----- ---_- 
I n i t i a l  deformation 270O-t 270O-t 
Softening (HW) 270Ot 2700-t 
Softening &1=1/2 W) 270Ot 270O-t 
Fluid 2700+ 270W --__- 



3/8" X 0 

HEAD ANALYSIS 

NSICN Tp8. OF ASH 

SAMPLE-12 SEAM-11 

Oxidizing Reducing 

I n i t i a l  deformation 27OOt 270Ot 

Softening (A+) 2700+ 270W 
Softening (H=l/2 W) 2700+ 27OOt 
Fluid 2700+ 2700+ 

-I_-- -- __ ____________ 
NSICW TPIP. OF ASH , '  

SAMPLE-14 SEAM-9 

.. - 
Oxidizing Reducing 
-----I 

I n i t i a l  deformation 

Softening (H+) 

Softening (H=l/2 W) 

Fluid 

2590 

2600 

2650 
270Ot 

2407 

2450 
2538 

2661 
- -_--I_- 

FUSION l". OF ASH 
SAMPLE-15 sEAEt9 

* Oxidizing Reducing ---- 
I n i t i a l  deformation 2700+ 26 27 
Softening (HW) 270W 2688 
Softening (H=I/2w) 270Ot 2700+ 
Fluid 2700+ 2700+ 



3/8" X 0 ------ 
HEAD ANALYSIS 

Reducing ------ Oxidizing 

Initial deformation 2551 2336 
Softening (H-W) 2651 2401 
Softening (H=l/2 W) 2681 2564 
Fluid Z O O +  2586 

FUSION TEMP. OF ASH 
SAMPLE-19 SEAM-19 

--I_ 

, , 

Oxidizing Redwing ------ 
, -  

Initial deformation 270O+ Z O O +  

Softening (a*) Z O O +  270W 
Softening (H=l/2W) 270O+ Z O O t  

Fluid Z O O +  2700+ 
--- ------ --I-------_- 

EUSION TEMP. OF ASH 

Reducing --- Oxidizing 
-I- 

Initial deformation * 270O+ 270O+ 
Softening (H+) 270O+ 2700+ 
Softening (H=l/2 W) 27 OO+ 270Ot 
Fluid Z O O +  moo+ 
------_____ -- ----__---__________ 



3/8" X 0 
HEAD ANALYSIS 

RISICN TEMP. OF ASH 
SAMPLE-21 SEAM-16 

Reducing ------ Oxidizing 

Initial defomtion 270W Z O O +  

Softening (HN) 270Ot 270O+ 
Softening (H=l/2 W) 270Ot 27001. 

Fluid 2700+ 2700+ 
-----I_-_____________________ 

. Oxidizing Reducing 

Initial deformation 2619 2376 
Softening ( H q )  2679 2435 
Softening (H=l/2 W) 270O+ 2560 
Fluid 270W 270W 



3/8" x 0 
HEAD ANALYSIS --------- 

; ., 

FUSION TEMP. OF ASH 
SAMPLE-27 SE244-U 

Reducing ------- Oxidizing 

Initial defamation 270W 270Ot 

Softening (H=W) 2700+ 2700+ 
Softening (H=l/2 w) 270Ot 270Ot 
Fluid 2700+ 2700+ 

FUSION TW4P. OF ASH 
SAMPLE-29 sEAEs9 

Oxidizing Reducing . - - - ~  
Initial deformation 270W 2700+ 
Softening (H+) 2700+ 2700+ 

Softening (H=l/2 W) 270Ot 270Ot 
Fluid 2700+ 2700+ 












































