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Enclosed please find our report on the Telkwa Project. 

This report has been prepared by Mr. D. Handy and Mr. S. Cameron, both 
of whom are employed by Crows Nest Resources Limited as geologists. 

Mr. D. Handy, Honours B.Sc., graduated in Geology from the University 
of Waterloo in 1977. Prior to his graduation, Mr. Handy worked as 
an assistant for two geotechnical companies and after graduation as 
a geologist for a major company in Saskatchewan. Mr. Handy has been 
employed by Crows Nest Resources Limited as a Project Geologist since 
1979. 

Mr. S. Cameron, B.Sc., in Geology graduated from the University of 
Calgary in 1981. Prior to graduation Mr. Cameron worked as an assist- 
ant for a major exploration company in the North West Territories. He 
also worked for Crows Nest Resources Limited as a geological assistant 
in 1980. Mr. Cameron has been employed by Crows Nest Resources Limited 
as a Geologist since May 1981. 

In my opinion, all of these personnel are fully qualified, by training 
and experience to prepare this report and this account of work done 
under their direct supervision. 

Yours very truly 

H.G. Rushton 
Vice President - Development 

Enclosure 

HGR/sc 
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1.0 SUMMARY 

The Telkwa Project is contained within 25 B.C. Coal Licences which 

cover 6,346 hectares. In addition, Shell/CNRL hold 13 licences 

covering 4,663 hectares under option agreements. The licences are 

held by Shell Canada Resources Limited and operated by its wholly 

owned subsidiary, Crows Nest Resources Limited. 

The Telkwa licences lie in proximity to the Canadian National 

Railway and are 360 km east of the port of Prince Rupert. 

Existing infrastructure, the proximity of a coal handling port and 

the good quality of the coal make this project attractive. 

Early Cretaceous sedimentary rocks of the Skeena Group contain 

significant thicknesses (single seams up to 7.6 metres, aggregate 

seam thicknesses of up to 30 metres) of low ash, high grade, 

medium to high volatile bituminous coal amenable for thermal use. 

Lack of outcrop exposure, complex stratigraphy and geological 

structure hinder exploration in the Telkwa area. 

The winter drilling program was initiated to explore areas with 

ground conditions that are too soft for summer work, namely the 

Cabinet Creek area and the area north of the Telkwa River which 

will be referred to as Telkwa North. The Sumner drilling program 

l/FNc.5 
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was designed to explore for significant low ratio coal reserves 

believed to exist in the Goathorn Creek area based on preliminary 

data obtained during the 1981 field season. 

The 1982 exploration program included the construction of 12.6 km 

of new road. Sixty five diamond drill holes and 7 rotary drill 

holes were completed. Four backhoe trenches were excavated. 

Geophysical surveys conducted included seismic refraction, EM 37 

and proton magnetometer. These were run over specific problem 

areas of the property. 

Geotechnical studies were initiated in the Goathorn Creek area. 

Piezometers were installed in 5 drill holes and permeability tests 

conducted. Loose overburden was sampled and tested from 5 drill 

holes. 

The 1982 exploration program indicated large reserves of low-ratio 

coal exist in the Goathorn Creek area. Smaller reserve potential 

of low-ratio coal exists in the Telkwa North and Cabinet Creek 

areas of the Telkwa Project. 

The total field expenditure for 1982 was $1,576,999. Of this 

total $1,403,308 is being applied to the licences covered by this 

report. The remainder was spent on Freehold land either owned by 

Shell Canada Resources Limited or under option agreement. 

l/FNc.6 
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2.0 INTRODUCTION 

2.1 Location and Access 

Enclosure l-l: Index Map 

Enclosure 1-2: Access Map 

The Telkwa Project is located 15 km south of the town of 

Smithers in West Central British Columbia; Coast Land 

District 5, NTS Map Sheet 93L/ll. The coal licences lie 

north of the Telkwa River and east of Pine Creek and south 

of the Telkwa River along Goathorn Creek and Cabinet Creek. 

The centre of the licence block lies at N. Lat 54O35'/N. 

Long 127"B'. Smithers is 360 km from the port of Prince 

Rupert along the CNR line and Highway 16. The Telkwa 

Project is 10 km from this rail line and mostly accessible 

by good gravel road. 

2.2 Tenure 

The Telkwa Project licences are subdivided into three 

groups: Telkwa North, Telkwa South and Bulkley Valley Coal 

Limited Option. 

Such a subdivision is necessary for land tenure purposes. 

llFNc.7 
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GROUP NUMBER LICENCE NUMBERS 

327 4271, 4272, 4274-4281, 
4283, 5305-5307, 6040 

325 4260-4262, 4264, 4265, 
4267, 4269, 4270, 4282, 
5839 

Bulkley Valley Coal 
Limited Option 3709, 3710, 3875-3885 

All licences are operated by Crows Nest Resources Limited. 

All licences are held by Shell Canada Resources Limited with 

the exception of those optioned from Bulkley Valley Coal 

Limited. 

In addition, Shell Canada Resources Limited owns 3 freehold 

lots and options 2 freehold lots (Whalen Option) which are 

also included as part of the Telkwa Project. 

Appendix 1 of this report contains a "Coal Land Disposition 

Map". 

Appendix 2 contains a tabulation of "B.C. Coal Land Tenure 

Standing" for each group of licences being renewed. 

l/FNc.8 
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3.0 REGIONAL GEOLOGY 

The rocks of the Telkwa sedimentary basin consist of interbedded 

marine and non-marine sedimentary and volcanic strata of the 

Skeena Group. This group is of early Cretaceous to late 

Cretaceous age. 

The sedimentary rocks include mudstone, siltstone, sandstone, 

shale, conglomerate and coal. Volcanics are grey to green 

basaltic to rhyolitic breccias, tuffs and flows. In addition, 

these sediments have been intruded by porphyritic rocks of 

Tertiary age. 

The rocks of the Skeena Group appear similar to those of the older 

Bowser Lake Group but with subtle lithological and paleontological 

differences. 

"In the late Jurassic to early Cretaceous, prior to deposition of 

the Skeena Group sediments, the Hazelton Group underwent a period 

of uplift, deformation and erosion. The Telkwa successor basin 

was deposited on this erosion surface. During the mid Early 

Cretaceous, the sea readvanced from the west, in the area of the 

Skeena Valley, inundating the non-marine, late Lower Cretaceous 

coal basins such as Telkwa and Lake Kathlyn. The sediments of the 

Skeena Group were derived from an uplifted Pinchi belt - Columbian 

l/FNc.9 
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Orogen. They were deposited in a southwesterly direction, across 

the Skeena Arch, which apparently had little influence on the 

shape of the basin receiving the Skeena clastics".L 

In the Telkwa Basin recent erosion has removed the soft coal- 

bearing sediments from the higher ridges leaving all or part of 

the sedimentary sequence preserved in the topographic lows. 

Outcrops are found only in certain stream valleys which have cut 

through the glacial drift cover. Few exposures occur away from 

the creeks until the higher ridges are reached and invariably 

these are volcanics of the Hazelton Group. The volcanic 

sedimentary contact over most of the basin is drift covered and 

heavily timbered making accurate delineation of the area1 extent 

of the basin very difficult. 

The thickness of the Skeena Group section in the Telkwa area is 

quite variable but probably does not exceed 500 metres. The 

presence of thin bentonitic beds within the lower part of the 

section indicates volcanism and sedimentation occurred 

contemporaneously in the Lower Cretaceous. 

1 Tipper H.W. & Richards T-A., Jurassic Stratigraphy and History of 
North Central British Columbia, 1976, pg. 7 
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The geological structure of the sedimentary rocks in the Telkwa 

area is complex. North-south trending reverse faults and normal 

faults are predominant and have created large structural blocks of 

strata. These faults can displace strata up to 50 metres 

vertically. Fault zones can have splays as evidenced by repeated 

strata in some drill holes. Small scale faults with displacements 

of a few metres are widespread over the area. Every underground 

working in the Telkwa Basin encountered structural offsets which 

hindered and in some cases terminated their drivage. 

l/FNc.ll 
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4.0 TELKWA STRATIGRAPHY 

4.1 General 

Figure 1: Telkwa Type Section 

In the Telkwa coal field the basement rocks consist of lower 

to middle Jurassic volcanics of the Hazelton Group. These 

rocks are usually weathered to a reddish-purple at the 

contact with the overlying sediments. Skeena sediments 

unconformably overlie the volcanics. The sediments consist 

of coal, conglomerate, sandstone, siltstone, mudstone, minor 

tuff and lava beds. Tertiary intrusive rocks in the form of 

dykes and sills have been found over the property. A large 

intrusive plug forms the contact with the Skeena sediments 

north of the Telkwa River. 

The stratigraphic section varies in thickness over the 

Telkwa area from 0 to approximately 500 metres. 

Laterally, individual beds can pinch out rapidly including 

coal beds as evidenced by drill hole TW 238. The majority 

of the stratigraphic section is composed of fine grained 

sediments, namely siltstone and mudstone. Several marine 

tongues occur throughout the continental sequence. Brown 

l/FNc.lZ 
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. ; ,  
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colored siderite nodules are common in the siltstone and 

mudstone. 

At least two bentonite layers have been observed in the 

Tower part of the section and serve as useful marker 

horizons. One or two zones of bi-valve fossils have been 

found in the drill core but using them as a correlation tool 

has proved unsuccessful thus far. The sediments exhibit 

numerous soft sediment deformation structures including rip 

up clasts, micro slump faults and load casts. Bioturbated 

zones are common. 

4.2 Coal Stratigraphy 

r 
At least 14 coal seams exist in the Telkwa Basin. 

l/FNc.l4 

Within the Goathorn Creek area 10 major correlatable seams 

have been found. These are numbered from 1 to 10 going 

stratigraphically up section. Average aggregate thickness 

of the upper 9 seams varies from 14 metres in the east to 18 

metres in the west. East of Goathorn Creek the upper 9 

seams range individually from 0.5 to 2.5 metres in 

thickness. West of Goathorn Creek individual coal 

intersections of up to 7.6 metres have been encountered. 
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A distinct marker horizon occurs beneath Seam 2 on the gamma 

ray logs. This has been used as a datum line for drill hole 

correlation over the entire property. 

Seam 1 is situated some 300 metres below the gamma marker 

and averages 3.5 m in thickness. 

In the Telkwa North - Avelling Hill area seams 1 to 10 have 

been intersected by 3 drill holes. The upper 9 seams have 

an aggregate thickness of up to 18 metres. At Pine Creek, 

some of the upper seams are present as well as Seam 1. 

These seams are thin (all are <2.0 m) and their lateral 

continuity is unknown. 

Drilling at Cabinet Creek indicates the presence of Seam 1 

with an average thickness of 5 metres. Upper seams were 

encountered in one drill hole but the seams are thin and 

their correlation with the Telkwa type section is uncertain. 

l/FNc.l5 
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5.0 TELKWA STRUCTURE 

In the Goathorn Creek area, large north-south trending normal and 

reverse faults have divided the property into several stuctural 

fault blocks. The majority of these faults have been interpreted 

from drilling data and air photo interpreted lineaments. These 

faults occur as zones with imbricates and splays as evidenced by 

coal seam repeats in some drill holes. More than one period of 

structural deformation has occurred with younger faults 

transecting other older faults. It appears some of the faults 

originate in basement volcanics but probably not all of the fault 

occurrences do so. 

Over the Goathorn East (east of Goathorn Creek) area, the beds 

maintain a strike of 350" and dip to the east within a 10" to 35' 

range. 

The Goathorn West area shows both north-south and east-west 

trending normal faults cutting the stratigraphic sequence. 

Drilling indicates a synclinal fold in the western most block. 

Generally the west strata maintain a roughly east-west strike with 

dips to the south in the 10' to 30" range. 

l/FNc.l6 
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In the Telkwa North area, drilling data is limited. One fault 

block of low ratio coal has been identified on licence #a278 with 

a N-S strike and dips east at 10" - 15". 

In the Pine Creek area, drilling indicates a monocline with a 

strike of 290" and a dip of S-10". 

At Cabinet Creek ,the strata strike at 330" and dip at 13" N-E. 

Drilling data is limited here also. 

llFNc.17 
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6.0 SUMMARY OF PREVIOUS WORK 

1979 - l:lO,OOO scale geological mapping 

bulldozer trenching 

road upgrading 

rotary drilling (4 holes) 

coal sampled and analyzed 

drill site reclamation 

1980 - no exploration 

1981 - l:lO,OOO scale geological mapping 

1:5,000 scale geological mapping 

road upgrading 

bulldozer trenching 

rotary drilling (7 holes) 

diamond drilling (1 hole) 

coal sampled and analyzed 

drill site reclamation 

geodetic location survey 

geophysical survey - EM37 

1:5,000 scale topographical maps constructed 

l/FNc.l8 
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7.0 WORK DONE IN 1982 

1:5,000 scale geological mapping 

backhoe trenching 

road construction and upgrading 

rotary drilling 

diamond drilling 

coal sampled and analyzed 

geophysical surveys - EM37 

- seismic 

- proton magnetometer 

geotechnical studies - piezometer installation 

- soil sampling 

- core logging 

1:5,000 scale topographical maps constructed 

l:lO,OOO scale topographical maps constructed 

l:Z,OOO scale topographical maps constructed 

road and drill site reclamation 

Field mapping was conducted in the Bulkley Valley Collieries open 

pit excavation and in the vicinity of Goathorn Creek. 

Four backhoe trenches were excavated at coal exposures or coal 

bloom showings. 

A total of 12.5 km of new road was constructed, 4.54 km on 

Freehold land, 7.96 km on licences covered by this report. 
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A total of 7.7 km of existing road was upgraded - 5.6 km on 

Freehold land, 2.1 km on licences covered by this report. 

A total of 72 drill holes were completed on the Telkwa property 

during 1982. 

During the winter program seven rotary drill holes were completed 

using a truck mounted Cyclone TH60 drill for a total of 1.435 

metres. Eleven diamond drill holes were collared using a Longyear 

38 wireline drill for a total of 2,532 metres. 

During the summer program 54 diamond drill holes were completed 

using two Longyear 38 wireline drills for a total of 11,137 

metres. All of the rotary drilling and 39 of the diamond drill 

holes are situated on licences covered by this report. The 

remaining holes are located on Freehold lots. 

Coal samples were sent to CNRL'S Fernie lab and Loring 

Laboratories for analyses. 

All pertinent drill holes and roads were surveyed. Ground control 

was established for photogrammetric mapping at scales of l:lO,OOO, 

1:5,000 and l:Z,OOO. A new set of 1:15,000 scale air photos was 

taken as well as a set of false color infra-red photographs at a 

scale of 1:15,000. 

1 

l/FNc.20 
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Computer generated topographic maps were produced at 1:5,000 

scale. 

Three types of geophysical surveys were utilized on the licences 

covered by this report. These included five EM37 transient 

electromagnetic soundings, 3.9 km of refraction seismic, and a 

0.4 km proton magnetometer survey. Additional surveys were 

conducted on Freehold lots. 

Four of a total of five piezometers were installed in holes on 

licences covered by this report. The piezometers were monitored 

and packer permeability tests performed. Soil and other loose 

overburden was sampled in five holes and sent for lab testing. 

Three of these holes are situated on licences covered herein. 

All disturbances including new and upgraded roads, drill sites and 

trenching sites were recontoured and seeded. 

The total cost of the 1982 exploration work was $1,576.999. Of 

this figure, $1,403,308 is being applied to the licences reported 

herein. Appendix 3 contains a copy of the Application to Extend 

Term of Licence which gives a detailed account of the amount and 

nature of expenditures applied to the three licence groups. 

l/FNc.Zl 



- 18 - 

8.0 MINEABILITY AND RESERVES 

Goathorn Creek Area 

The Goathorn Creek area of the Telkwa Project is the most 

attractive location for low-ratio open pit mineable coal. The 

upper 9 coal seams generally maintain thicknesses of 0.5 metres or 

greater and total 14 to 18 metres of aggregate coal thickness in 

85 to 100 metres of stratigraphic section. A small amount of Seam 

1 should be mineable in the area of hole TW-260 in Goathorn East 

and in the area of hole TW-239 in Goathorn West. Goathorn East 

contains probably 90% of the mineable reserves in the Goathorn 

Creek area. Glacial fluvial erosion has removed much of the 

reserves in the Goathorn West area. 

Using an aggregate coal thickness of seams greater than 0.3 metres 

per hole x an area of influence of half the distance to each 

adjacent hole results in an insitu reserve of 50 million tonnes 

for the Goathorn Creek area. Assigning a specific gravity of 

1.5 g/cc to the coal results in an overburden ratio of less than 

1O:l bank cubic metres waste per tonne coal. These reserves 

should be classified as proven. 

l/FNc.22 
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Telkwa North - Avelling Hill 

Preliminary drilling indicates a significant amount of low-ratio 

coal exists in the area of Licence #4278. 

Using two drill holes with an average aggregate coal thickness of 

10.75 m and an area of 0.85 sq. km. results in an insitu reserve 

of 13 million tonnes at an overburden ratio less than 

lo:1 m3/tonne. These reserves should be classified as possible. 

Pine Creek 

Drilling in the Pine Creek area indicates Seam 1 is situated at 

shallow depth. Seam 1 occurs as a zone 15.85 metres thick with a 

total of 4.34 m of coal. Possible reserves are 9.5 million tonnes 

at a ratio of less than 1O:l m3/tonne. 

Cabinet Creek 

Based on three drill holes which intersected Seam 1, a possible 

reserve of 3.3 million tonnes at an overburden ratio of less than 

IO:1 m3/tonne has been calculated. 

An average aggregate coal thickness of 10.75 m was used over a 

projected area of 0.85 sq. km. This area was determined by 

projecting the coal measures down dip to a cut-off level Of 

1O:l metres rock/metres coal. 
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9.0 COAL QUALITY 

Coal samples were obtained from 7 rotary drill holes and 62 

diamond core holes. At the time of writing of this report, 

analyses are still pending on 9 of the core holes. Incremental 

results for each hole can be found in Appendix 8. Seam by seam 

weighted averages for each of the exploration drilling areas 

fo77ow in Tables 1 to 10. 

Overall average quality has been determined for each area with 

exception of Cabinet Creek, the results of which are not 

representative of the area. All samples from this area were 

obtained from rotary hole cuttings and appear to be heavily 

contaminated. The tables labelled "Telkwa North" refer to all the 

drilling north of the Telkwa River. 

Telkwa coal is ranked as High Volatile "A" Bituminous by ASTM 

standards. Preliminary results indicate it has poor rheological 

properties but its high calorific value, good volatility and 

average clean coal sulphur content of approximately one per cent 

render it an excellent thermal coal. 

llFNc.24 



TABLE 1 

BASIS. AIR DRIED DATE FEBRUARY 12.1983 
RAW COAL RESULTS BASED ON 299 INCREMENTAL RECORDS 

NO. OF 
SEAM RECORDS 

1 17 26.29 20.24 0.81 57.66 6443 

2 27 24.86 27.19 0.87 47.09 5680 

3 20 24.18 28.51 0.90 46.41 5630 

4 21 26.85 19.50 0.91 52.75 6462 

5 22 25.28 22.41 0.99 51.30 6167 

6 20 25.31 22.10 0.92 51.67 6208 

7 16 26.48 20.19 1 .oo 52.32 6415 

a 10 27.51 13.42 1.04 58.03 7008 

9 6 31.11 12.40 0.98 55.52 7191 

10 6 27.16 22.85 1.12 48.87 6184 

VOLATILE ASH 

COAL QUALITY 

PROJECT AREA. GOATHORN EAST 

RESIDUAL 
MOISTURE 

FIXED CALORIFIC AVERAGE 
CARBON VALUE YIELD FSI SULPHUR THICKNESS 

1.47 5.13 

1.11 2.39 

1.84 2.18 

1.86 1.25 

1.17 2.56 

1.33 2.51 

2.36 1.45 

1.62 2.18 

3.01 1.52 

3.04 0.66 



TABLE 3 

BASIS _ AIR DRIED DATE FEBRUARY 12,1983 
RAW COAL RESULTS BASED ON 48 INCREMENTAL RECORDS 

NO. OF 
SEAM RECORDS 

1 6 

2 2 

3 2 

4 3 

5 2 

6 3 

7 2 

8 2 

9 2 

10 2 

VOLATILE ASH 
RESIDUAL FIXED CALORIFIC AVERAGE 
MOISTURE CARBON VALUE YIELD FSI SULPHUR THICKNESS 

24.64 25.91 0.83 48.71 5889 1.94 5.84 

23.20 15.47 1.13 60.19 6794 0.54 1.39 

22.26 26.64 0.89 50.22 5802 2.36 2.13 

23.05 18.42 0.88 57.65 6590 1.44 1.60 

25.73 15.04 1.15 58.09 6633 1.29 6.02 

27.24 12.75 1.08 58.94 7080 1.41 4.12 

23.57 23.27 1.02 52.14 6088 4.27 0.48 

22.27 17.16 1.04 59.53 6651 1.29 2.81 

24.22 23.65 1.06 51.06 5983 4.72 0.80 

23.99 15.47 1.13 60.19 6794 0 0 3.87 1.19 

COAL QUALITY 

PROJECT AREA - GOATHORN WEST 



TABLE 5 

BASIS. AIR DRIED DATE FEBRUARY 12, 1983 
RAW COAL RESULTS BASED ON 26 INCREMENTAL RECORDS 

SEAM 
NO. OF 

RECORDS VOLATILE ASH 
RESIDUAL FIXED CALORIFIC 
MOISTURE CARBON VALUE YIELD 

1 1 23.97 13.23 0.66 62.14 

2 2 24.44 23.88 0.69 51.00 

3 2 26.74 14.23 0.68 58.35 

4 2 27.56 10.13 0.80 61.50 

5 2 27.42 10.79 0.95 60.84 

6 3 26.51 18.91 0.78 53.79 

7 1 27.92 10.61 1.04 60.43 

8 1 21.20 35.09 0.67 43.04 

9 1 30.52 12.02 0.80 56.66 

COAL QUALITY 

PROJECT AREA. TELKWA NORTH 

7283 

6052 - 

7013 . 

7352 . 

7276 - 

6576 . 

7359 - 

5122 - 

7364 . 

FSI SULPHUR 
AVERAGE 

THICKNESS 

4.55 

2.64 

1.39 

1.82 

1.62 

2.97 

1.14 

2.48 

1.03 
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GABLE 2 

i 

k.1 x- . ‘; 

BASIS. AIR DRIED 
WASHED S.G. 1.6 

NO. OF 
SEAM RECORDS 

1 17 

2 28 

3 21 

4 22 

5 23 

6 22 

7 17 

8 13 

9 9 

10 8 

VOLATILE ASH 
RESIDUAL 

MOISTURE 
FIXED 

CARBON 

27.75 10.30 0.90 60.95 

27.39 11.24 1.16 60.20 

27.42 11.22 1.18 60.07 

28.48 8.71 1.20 61.49 

28.33 8.34 1.33 61.90 

27.60 9.66 1.30 61.33 

29.16 8.70 1.15 60.89 

28.96 7.27 1.22 62.45 

33.24 7.13 0.95 58.59 

31.20 10.20 0.91 57.59 

COAL QUALITY 

PROJECT AREA - GOATHORN EAST 

DATE FEBRUARY 12, 1983 
RESULTS BASED ON 312 INCREMENTAL RECORDS 

CALORIFIC 
VALUE YIELD 

7416 73.49 

7243 64.56 

7270 65.26 

7428 72.18 

7450 73.61 

73.55 67.92 

7469 76.48 

7554 82.14 

764.8 83.35 

7416 71.30 

FSI SULPHUR 

4.5 1 .oo 5.09 

1.5 0.79 2.52 

1.5 1.15 2.22 

2.0 1.12 1.36 

1.5 0.96 2.55 

1.5 0.96 2.63 

2.5 1.44 1.42 

1.5 1.09 2.15 

4.0 1.69 1.31 

2.0 2.22 0.73 

AVERAGE 
THICKNESS 

M 
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TABLE 4 
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COAL QUALITY 

PROJECT AREA - GOATHORN WEST 

BASIS _ AIR DRIED DATE FEBRUARY 12, 1983 
WASHED S.G. 1.6 RESULTS BASED ON 52 INCREMENTAL RECORDS 

NO. OF RESIDUAL FIXED CALORIFIC AVERAGE 
SEAM RECORDS VOLATILE ASH MOISTURE CARBON VALUE YIELD FSI SULPHUR THICKNESS 

1 7 27.38 11.44 0.88 60.30 7314 62.30 4.0 1.27 6.33 

2 2 24.23 9.42 1.51 64.85 7366 83.99 1.5 0.59 1.39 

3 2 24.48 10.45 1.11 63.80 7331 68.99 2.0 1.44 2.13 

4 3 23.6 1 9.94 1.17 66.93 7328 76.46 1.5 1.09 1.60 

5 3 26.75 6.34 1.48 65.20 7506 82.14 1.5 0.66 6.45 

6 3 28.79 6.15 1.71 63.57 7624 86.40 4.0 1.02 4.12 

7 2 25.02 8.93 1.48 64.82 7402 68.21 2.0 2.75 0.48 

8 2 23.26 10.56 1.23 64.50 7184 81.00 1.0 1.17 2.81 

9 2 25.32 10.09 1.68 63.37 7299 63.80 2.0 2.43 0.80 

10 2 26.28 9.77 1.21 62.66 7307 63.00 2.0 2.53 1.19 
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TABLE 6 

BASIS-AIR DRIED 
WASHED S.G. 1.6 

w 

/--\ ’ I 

COAL DUALITY 

PROJECT AREA - TELKWA NORTH 

NO. OF RESIDUAL FIXED 
SEAM RECORDS VOLATILE ASH MOISTURE CARBON 

1 23.86 

26.77 

27.58 

27.75 

28.44 

29.03 

29.03 

26.58 

31.35 

10.03 0.94 65.17 

10.03 1.04 63.16 

9.76 0.71 61.94 

8.34 0.90 62.99 

6.33 1.01 64.22 

7.35 0.93 62.69 

6.50 1.05 63.42 

9.79 0.66 62.97 

7.48 0.99 60.18 

DATE FEBRUARY 12,1983 
RESULTS BASED ON 25 INCREMENTAL RECORDS 

CALORIFIC AVERAGE 
VALUE YIELD FSI SULPHUR THICKNESS 

7625 84.00 3.5 4.55 

7395 67.83 2.0 2.99 

7455 78.64 3.0 2.39 

7526 91.00 2.0 1.82 

7690 87.74 3.0 1.63 

7697 72.58 4.0 2.97 

7715 90.00 2.0 1.14 

7493 57.00 3.0 2.48 

7770 87.00 4.0 1.03 
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TABLE I 

BASIS. AIR DRIED DATE FEBRUARY 12,1983 
WASHED S.G. 1.6 RESULTS BASED ON 6 INCREMENTAL RECORDS 

NO. OF 
SEAM RECORDS 

1 3 

BASIS. AIR DRIED 
RAW COAL 

NO. OF 
SEAM RECORDS 

1 3 

VOLATILE 

15.71 

VOLATILE 

13.82 

ASH 

18.29 

ASH 

53.90 

COAL QUALITY 

PROJECT AREA -CABINET CREEK 

RESIDUAL 
MOISTURE 

0.61 

RESIDUAL 
MOISTURE 

0.67 

FIXED 
CARBON 

65.39 

FIXED 
CARBON 

31.61 

CALORIFIC 
VALUE 

6932 

CALORIFIC 
VALUE 

3327 

AVERAGE 
YIELD FSI SULPHUR THICKNESS 

19.59 1.5 4.22 

AVERAGE 
YIELD FSI SULPHUR THICKNESS 

4.22 

NOTE: ALL SAMPLES FOR CABINET CREEK WERE DERIVED FROM ROTARY HOLE CUTTINGS. THE POOR QUALITY IS MOST 
LIKLEY THE RESULT OF LOST COAL PLUS CONTAMINATION FROM SURROUNDING ROCK. 
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February 12,1983 

TELKWA “0VERALL”COAL QUALJTY 

SPECIFIC AREA: GOATHORN EAST 

AIR DRY BASIS 313 INCREMENTAL RECORDS 

Volatile5 

Ash 

Moisture 

Fixed Carbon 

Calorific Value 

Yield 

FSI 

Sulphur 

Thickness 
(Average) 

1.6 FLOAT 

28.10 

9.60 

1.15 

60.90 

7390 

SD RAW SD 

2.50 25.70 3.20 

3.36 22.20 10.70 

0.29 0.91 0.23 

2.98 50.90 8.45 

288 6190 1112 

71.30 14.18 

2.5 1.5 

0.96 0.68 

2.20 1.40 

1.41 1.22 

2.20 1.40 

SD - Standard Deviation 
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February 12.1983 

TELKWA “0VERALL”COAL DUALITY 

SPECIFIC AREA: GOATHORN WEST 

AIR DRY BASIS 52 INCREMENTAL RECORDS 

Volatiles 

Ash 

Moisture 

Fixed Carbon 

Calorific Value 

Yield 

FSI 

Sulphur 

Thickness 
(Average) 

7.6 FLOAT SD 

26.70 2.03 

9.40 2.20 

1.23 0.35 

62.60 2.67 

7380 164 

72.10 11.44 

3.0 1.5 

1.06 0.83 

2.73 0.98 

RAW 

24.70 

20.70 

0.95 

53.50 

6330 

1.6 1.65 

2.73 0.98 

SD 

1.82 

6.51 

0.21 

5.94 

598 

SD - Standard Deviation 



TABLE 10 

Volatile5 

Ash 

Moisture 

Fixed Carbon 

Calorific Value 

Yield 

FSI 

Sulphur 

Thickness 
(Average) 

AIR DRY BASIS 

1.6 FLOAT SD 

27.60 2.21 

a.70 2.52 

.92 .21 

62.60 1.72 

7540 210 

74.40 17.08 

3.10 1.5 

20 INCREMENTAL RECORDS 

RAW SD 

25.9 2.17 

18.7 7.56 

.78 .16 

54.40 6.01 

6570 712 

2.47 1.01 2.47 1.01 

SD - Standard Deviation 

30 

February 12, 1983 

TELKWA “0VERALL”COAL QUALITY 

SPECIFIC AREA: TELKWA NORTH 

.- 

i 
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KLOHN LEONOFF 
CONSULTING ENGINEERS 

OUR FILE: ?A 1692.01 LECember 6, 1982 

Crows Nest Resources Ltd. 
Eau Claire Place 
525 - 3 Avenue SW 
Calgary, Alberta 
T2P 2M7 

Mr. M. Goldrick, P. Enq. 

Telkwa Coal Project 
Freliminary Hydrooeoloaical and Geotechnical Investiqation 

Dear Mr. Goldrick: 

We are pleased to submit three copies of our preliminary 

hydrogeological and geotechnical report for the Telkwa Project. 

The. report describes data collection in the areas of hydrogeology, 

including permeaaility tests and ‘piezometer installations; sampling 

and testing of overburden till materials; and material workability 

with’ a view to excavating by means of a ripper and scraper 

operation. 

Our preliminary conclusions based on this data are as follows: 

1. Piezometric pressures on the site are high with the piezometric 

suiface at or above the ground surface. 

ii. The permeability of the coal is relatively low. 

iii. Tne till overburden Is a dense clay till in which permanent 

slopes of 2H:lV may be cut. Temporary slopes may be cut at 

1.5H:lV or steeper, depending on slope height. 

iv. The majority of materials on the site, could be excavated by 

means of a ripper/scraper operation. The stronger rocks 

including the ironstones and strongly siderite cemented 

sandstones, will require blasting to loosen especially if 

bedding spacing is found to be greater than about 0.1 m. 
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He trust that this report is satisfactory, but should there be any 

queries please do not hesitate to contact us. 

. , 

Yours very truly, 

KLDHN LEONDFF LTD. 

HARI K. MITTAL, Ph.D., P.Eng. 
Project Manager 

JAL/jmh 
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1.0 INTRODUCTION 

Crows Nest Resources Ltd. proposes to develop a coal mine near Telkwa 

in the Bulkley Valley area of 6.C. Two adjacent leases are currently 

being evaluated, the East and tiest Goathorn properties and as part of 

the resource evaluation approximately 40 drillholes were drilled 

during the summer of 1982. 

Klohn Leonoff Ltd. was retained to collect preliminary groundwater 

data, to sample and perform laboratory tests upon till overburden 

materials and to evaluate the rock materials with regard to the 

possibility of excavating an open pit mine by means of ripping and 

scraping. Geotechnical logging of rock cores was carried out by 

Crows Nest Resources staff. This report presents the data collected 

and provides preliminary discussion of the results. 

The scope of work for our investigations was described in our letters 

of July 8, 1982 and July 15, 1982, copies of which are given in 

Appendix I. 

2.0 FIELD Ih'VESTIGATION 

The geotechnical and hydrogeological investigations were carried out 

towards the end of Crows Nest Resources' field program. Klohn 

Leonoff mobilized an engineer to Telkwa September 6, 1982 at which 

time 9 drillholes remained to be drilled. The locations of the 

drillholes designated DH255 to Dii261 inclusive, DH264 and DH265 are 

shown on the site plan Drawing No. 0X92-01.1. 

The work carried out on site was as follows: 

1. Installation of five piezometers in various coal horizons. 

2. Preliminary monitoring of the piezometers. 

3. Carrying out seven packer permeability tests at various horizons 

in the drillholes. 
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4. Logging and sampling of the till overburden in five drillholes. 

5. Estimation of unconfined uniaxial compressive strength of 

typical rock types based on the Point Load Index test. 

HYDROGEOLOGY 

Installation of Piezometers 

Four piezometers were installed in DH255, DH256, Dti257, and Dii258 by 

our engineer. A fifth instrument was installed in DtQ65 by Crows 
Nest staff following our engineer’s departure from the site. 

The piezometers comprise a 50 mm i.o. P.V.C. pipe with screw type 

couplers. The lower end of the pipe was fitted with a cap to prevent 

sediment entering the pipe and the lower 300 mrr of the pipe was 

slotted using a fine hacksaw to permit groundwater to enter the 

pipe. The top of the piezometer protrudes above ground level and 

water ingress into the piezometer is prevented by a P.V.C. cap. 

Slots were cut into the piezometer pipe just below the cap to prevent 

a vacuum developing within the piezometer which would invalidate 

readings. The purpose of a piezometer is to measure groundwater 

pressures over a selected part of the formation and this is achieved 

by sealing the borehole above and below the piezometer tip with 

bentonite seals. 

On completion of each .drillhole fresh water was pumped down the 

drillstem to flush out all remaining traces of drilling mud which 

woula affect bedrock permeability. When no further traces of 

drilling mud were returned to the surface installation of the 

piezometer commenced. Instailation details for each piezometer are 

given in Drawings No. A1692-01.2 to .6. Following the installation 

of the piezometer, a .falling head test was carried out to establish 

the permeability of the rock. Results of the falling head tests are 

given in Table 1. 

- 
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3.2 Monitoring of Piezometers 

Groundwater levels were monitored several times using an electric 

tape by our engineer prior to his departure from the site. All 5 

piezometers were read by Crows kst staff on completion of the field 

program on September 30, 1982. 

The readings obtained to date are presented on Table 2. 

3.3 Discussion 

Piezometers require a period of time to stabilize following 

installation an0 this period varies with the permeability of the 

material in which the instrument is installed. 

Piezometers DH 255, DH 256 and DH 257 showed an increase in water 
levels following installation. At the time of the last readings 

(September 30, 1982) DH 255 had risen 1.60 m with the piezometric 

surface 1.0 m above grouno surface. Rises of 5.84 and 1.29 m were 

recorded in DH 256 and OH 257 respectively. The monitoring results 

suggest that piezometric pressures are high and that artesian 

conditions may exist. 

Further monitoring of the water levels will be required before any 

reliable conclusion can be drawn from the piezometer readings. It 

may be necessary to install pressure gauges to measure high artesian 

pressures should they be found. 

Water sampling was not carried out during this investigation because 

water was added to the piezometers during the falling head tests. We 

recommend that water samples be taken and water quality tests be 

carried out as part .of the 1983 investigations. We also recommend 

that a program for regular monitoring of groundwater levels during 

1983 be established. 
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Packer Tests 

Seven packer permeability tests were carried out in DH 255 and 

U-l 258, in order to determine coefficients of permeability (k) for 

the rock mass. at selected locations. It was anticipate0 that the 

coal horizons are the most permeable units and therefore testing was 

confined to the coal seams. 

When a packer test was to be carried out, drilling was interrupted 

when the coal seam was partially penetrated. The core barrel was 

then partially withdrawn from the drillhole to approximately the top 

of the coal seam. The inner barrel was completely withdrawn from the 

wire line tool and the packer equipment substituted. The packer 

equipment was sealed against the bit with a small packer contained 

within the core barrel and a larger packer extending below the 

barrel. The packers were then inflated using nitrogen, expanding to 

seal off the drillhole and the core barrel. With this completed the 

test was carried out. The effective test section was located between 

the bottom of the lower packer and the bottom of the drillhole. The 

test section for the tests carried out varied from 2.24 to 6.1 111 in 

length. A "slug" type test was then carried out, a known volume of 

water being injected into the test section via the drill stem as 

quickly as possible and the dissipation of head with time as the 

water seeped into the rock was noted. 

Kass permeabilities for the test sections were determined using 

standard calculation methods. Calculation sheets for the 

permeability tests are presented in Appendix V. The coefficient of 

permeability values (k) obtained are given in Table 1. 

Qiscussion 

The results of the permeability tests indicate that the coal seams 

have only moderate permeabilities suggesting that problems may be 

encountered in dewatering the pit should this be required. 
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Approximate values for storativity (s) were obtained while checking 

the calculations. The storativity values are unusually high an0 this 

is an indication that a high dissolved gas content may be present in 

the water. 

OVERBURDEN MATERIALS 

Sampling 

Samples of overburden materials were taken from Drillholes 255, 256, 

257, 259 and 261. The locations of the orillholes is shown on 

Drawing No. D16Y2-01.1 and logs are presented in Appendix II. 

Drillholes were progresses through the overburden material by means 

of a tricone drilling bit. Oisturbed samples of overburden were 

taken by driving a section of drill rod into the material by means of 

a 500 lb. "donut" drop hammer. The overburden proved to be dense to 

very dense and considerable difficulty was experienced in obtaining 

samples. 

Sampling intervals were nominally 3.05 m (10') but locally the 

material was too coarse to be sampled. The bag samples were sealed 

to preserve the moisture content and transported to our Vancouver 

laboratory for inspection anti testing. 

The laboratory testing program comprised the following: 

Detailed description of all samples 

Determination of water contents of all samples 

Determination of Atterberg limits for selected samples 

Grain size analysis by means of seiving and hyarometer for 

selected samples. 

Details of the oescriptions, water contents and Atterberg limits are 

presented on the drillhole logs presented in Appendix II. The grain 

size curves are presented in Appendix III. 
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5.0 
5.1 

I  

Discussion 

Tne overburaen comprises a variable thickness of dense to very dense 

glacial clay till. The clay till is variable in composition from 

silts with some clay through to well graded sand, gravel, silt and 

clay mixtures. The finer materials predominate, however, although 

the silt and clay samples contained a small proportion of sand and 

well rounded fine gravels. 

Atterberg limit oeterminations were carried out on samples from 

Drillholes 255 and 261. Tine silts and clays are of medium to low 

plasticity and are at water contents close to or below the plastic 

limit in the ground. Excessively wet material was found in two 

samples, but this may have been caused by contamination during 

sampling. 

The relatively low plasticity and high density of the tills suggests 

that the tills have high in situ strength. We therefore anticipate 

that permanent slopes may oe cut in the till at 2H to 1V. Temporary 

slopes may be cut at 1.5H to 1V or steeper than this depenoing on 

slope height. Slope angles should be reviewed in the detailed design 

stage. Precautions should be taken however to ensure that water 

bearing sand and gravel norizons are orained to prevent instability. 

ROCK STRENGTH 

Introduction 

The Point Load Index Test has been used to determine the uniaxial 

compressive strength of the various rock types encountered in 

drillholes. The test results have been used as an index to determine 

the rippability of the material. 

The Point Load Index was selectee as a rapid, cheap field test which 

could be used to determine approximate uniaxial compressive 

strength. The test equipment comprises a simple loading frame 
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activated by a hand operated hydraulic jack. Load is transmitted to 

the specimens by means of a pair of spherically truncate0 conical 

platens. The test is versatile in that specimens of core may be 

tested axially or diametrally in addition to random lumps of rock. 

No sample preparation is generally required but considerable scatter 

in results can be expected. The test equipment and procedure is more 

fully described in the paper by Broth and Franklin.* 

5.2 Test Program 

The test program comprised 212 samples of the major rock types 

encountered during the drilling program, i.e., coal, sandstone, 

siltstone, silty mudstone, ironstone and a porphyry which forms an 

igneous sill. Diametral point load tests were carried out on a 

number of specimens from each rock type. The load required to break 

the specimen and the nature of the fracture was noted. 

Uniaxial compressive strength was determined from the point load test 

results using the following relationship. 

Is = 24 P/D2 

I, = point load strength index 

Where P = load at failure 

D = diameter of core 

Test results were grouped according to rock type, detailed 

lithological characteristics and type of failures. Mean compressive 

strength values for each group are presented in Table 3. Where very 

large scatter of results for the same rock types and same type of 

failure occurs as found with bedding plane failures in sandstone, the 

results have been further grouped according to approximate strength. 

The field logging sheets showing individual point load index test 

results are given in Appendix IV. 

* Broth, E. and Franklin, J.A., 1972. The Point Load Strength Test. 

Int. J. Rock Mech. Min. Sci. 9, pp. 669 - 697. 
YLII"I LrolorF 
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5.3 Discussion 

The point load index tests results indicate that the majority of the 

rock types encountered on the site fall in the range of moderately 

weak to moderately strong rocks. The sandstones, mudstones and 

siltstones are very weak to moderately weak in the unaltered 

condition. These three rock types have, however, undergone a varying 

amount of modification due to the development of secondary siderite 

cementation which has increased the strength of the rock by up to 

four times the strength of the unaltered material. Samples of rock 

in which secondary cementation is well developed have uniaxial 

compressive strengths in the range of 50 to 100 Wa. Some of the 

siltstones have also been affected by growth of calcite along micro 

fractures. The occurrence of volcanic tuff in some of the mudstones 

tested increased the unconfined compressive strength of the rock. 

5.4 Excavation Procedures 

Two methods are currently in use for estimating workability of rock; 

one based on the seismic velocity of the rock mass, and the other 

based on uniaxial compressive strength and discontinuity spacing. 

The former method is used by excavation equipment manufacturers and 

the latter method is widely used in Europe and South Africa. In this 

present study, the latter method has been used to evaluate the need 

for ripping and blasting. A diagram showing the workability as a 

function of uniaxial strength and discontinuity spacing is given in 

Drawing No. 1692-01.7. 

The envelope for material strength for the rock types encountered at 

Telkwa is shown. The geotechnical logging sheets completed by Crows 

Nest Resources geologists indicate that fracture spacing ranges from 

3.0 rrm to in excess of 1,000 mm. On the basis of the test results 

available at the present time, 40% of materials have uniaxial 

strengths greater than 25 MPa. Biasting to loosen this material will 
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be required when bedding is thicker than about 0.10 m.. The 

geotechnical logging sheets, however, indicate that the stronger 

materials are generally thinly bedded. It would therefore seem 

likely that the majority of the materials could be excavate0 by 

ripping. 

This conclusion is based on a relatively small number of tests and on 

the assumption that the distribution of tests accurately represents 

the proportion of rock types occurring on the site. In order to 

establish with more accuracy the quantities of the stronger rocks 

requiring blasting, we suggest that a larger number of point load 

tests be carried out on rock samples from each drill hole. In view 

of the empirical nature of both methods of evaluating workability, we 

also suggest that the seismic velocity method be used to confirm the 

present conclusions. 

Respectfully submitted, 

J. 

h THE ASSOCIATION OF li 

II PROFES:lONAl ENGINEERS 
GF ALBERTA 

ii PERM!T hiUMEER II 
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TAbLE 1 

PERMEAEULITY TEST RESJLTS 

COEFFICIENT OF 
PERMEABILITY 

DRILL HOLE TEST SECTION TEST TYPE , tiATERIAL (k) cm/set 
1 

255 91.7 - 93.9 Packer Coals 5 x 10-5 

255 107.9 - 110.3 Packer Coai 6 x 10-5 

255 114.9 - 121.0 Packer Coal 2 x 10-6 

255 138.4 - 139.9 Piezometer Coal 3 x 10-6 

256 157.9 - 159.4 Piezometfr Siltstone 7 x 10-7 

257 28.8 - 31.1 Piezometfr Coal 3 x106 

258 44.5 - 46.3 Piezometer Coal 5 x 10-7 

25% 45.7 - 48.0 Packer Coal 6 x 10-s 

25% 50.6 - 52.9 Packer Coal 7 x 10-7 

258 64.3 - 69.2 Packer Coal 2 x 10-6 

' 25% 114.9 - 121.0 Packer Coal 2 x 10-5 

. 



TABLE 2 

PIEZUMETER READINGS 

1 DHILLHOLE NUMBER 1 255 1 256 I 257 1 258 1 265 I 

GROUND ELEVATION 802.30 890.30 / 726.6G 744.10 737.30 
Cm) ! 

TIP ELEVATION 663.90- 732.40- 1 699.80- 699.60- 674.30- 
Cm) 662.40 731.20 ! 697.50 698.10 673.70 

DATE OF 
INSTALLATION 

Sept. 11 Sept. 14 kept. i5 Sept. 16 Sept. 23 

GRWNDWATER 
ELEVATIONS 

Cm) 

Septenher 12, 1982 801.70 

September 14, 1982 801.80 

September 15, 1982 801.92 875.41 1 

September 16, 1982 j 727.00 

September 19, 1982 802.33 875.70 1 727.15 

September 20, 1982 802.40 876.48 j 727.U 743.93 

September 30, 1982 803.30 861.25 1 728.29 743.53 720.95 



TABLE 3 

SUMMARY OF POINT LOAO TEST RESULTS 

ROCK TYPE 

MEAN UNIAXIAL 
COMPRESSIVE STRENGTH 

6ASEtI ON 
POINT LOAD TEST OESCRIPTION w  

(Pa) 

COAL 14 Massive 2 

5 Jfoa;y;;; rock, cross beddiny 
2 

1 Jointed rock, bedding ! 10 
failures 

IRONSTONE 07 Massive 6 
IGNEOUS INSTRUSION 91 Massive 1 

SILTSTONE 68 Siderite cementation 7 

17 Calcite deposition on joints 3 

45 Sandy siltstone 5 

10 Cross bedding failures 29 
4 Bedding failures 31 

SILTY VWSTONE 52 Siderite cementation 1 

11 Massive a 
2 Beading failures 15 

TUFFACEOUS MUDSTONE 35 Massive 

13 Bedding failures 
I 3 

I 4 
, 1 Bedding failures 15; 

COALY MIDSTONE / 7 Massive I3 

2 Bedding failures j 5 

SANDSTONE 99 Sioerite cementation : 4 

45 Massive, some siderite 
cementation j 7 

33 Bedding failures 4 
/ 

15 Bedding failures ; 5 

6 Bedding failures :13 

W - Number of Tests 
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KLOHN LEONOFF 
CONSULTING ENGINEERS 

OUR FILE: AL 4703 

Crowsnest Resources Ltd. 
Eau Claire Place 
525 - 3 Avenue SW 
Calgary, Alberta 
T2P 2M 

July 15, 1982 

Mr. M. Goldrick, P. Enq. 

Telkwa Project, Soil Sampling 

Dear Sir: 

Following the meeting with Frank Martonhegyi held in our office, we 

are please to confirm our discussion and make the following proposal 
for collection of preliminary soils data for the Telkwa Project. 

We suggest that the till overburden should be sampled from four 

drillholes, two in areas where the till is thick (say 60 m thick) and 

two where the till is thinner (say 15 m thick). We propose that 

undisturbed samples be taken at 3 metre intervals through the till 

overburden in the four selected drillholes. 

Undisturbed samples could be taken either by coring or with a split 

spoon sampler and we have discussed the sampling techniques with 

J.T. Thomas of Smithers who considers that coring should be possible 

in the till materials on the site. 

Sampling of the till materials will be supervised by our Mr. Larssen 

at no additional costs to yourselves over and above those costs 

described in our letter of July 8, 1982. Mr. Larssen will be 

zesponsible for sealing the samples in wax to preserve their natural 

moisture contents, for labeling the samples and for preliminary 

logging of the materials. If any samples are to be taken whilst tMr. 

Larssen is absent from the site, he will demonstrate the correct 

procedures to your geologists. 
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All soil samples will be shipped to our Calgary laboratory where they 

will be examined, logged and the water contents determined. Samples 

will be selected for further laboratory testing. We propose that 

liquid and plastic limits be carried out on approximately 25 samples 

of soil. If granular materials are encountered, a grain size 

analysis will be carried out instead of liquid and plastic limits. 

We propose to prepare a brief report presenting logs of the 

overburden portion of the drillnoles sampled, resuits of the 

laboratory tests and an engineering assessment of the soil shear 
strength parameters and likely stable slope angles on the basis of 

the laboratory tests performed. 

Our estimated costs for performing the work described above are as 

follows: 

Manpower Costs 

Sample Collection 

Description of Samples 
in laboratory and two 
water contents per sample 50 sampies @ $ZS/sample 

Suite of liquid and plastic 
limits tests or grain size 
analysis as appropriate 25 samples @ $3O/sample 

Preparation of report 
(assumed to be our addendum 
to the report describing 
hydrogeological investigation) 

Senior Engineer 6 man hours 

Word Processing 3 man hours 

Drafting 3 man hours 

TOTAL ESTIMATED MAN=OWER COSTS . 

Disbursements 

Sample Transportation 

TOTAL ESTIMATED COSTS 

N3 Charge 

$1,250 

750 

402 
114 

114 

8,630 

s 370 

.&DOD 
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We trust that our proposal and cost estimates will be acceptable to 

you and look forward to carrying out this work for you. 

Yours very truly, 

KLOHN LEONOFF LTD. 

J. ANDREW LEACH, Ph.D. 
Senior Division Engineer 
Mining Services Division 

cc: F. Vartonhegyi 



KLOHN LEONOFF 
CONSULTING ENGINEERS 

OUR FILE: AL 4703 July 8, 1982 

Crowsnest Resources Ltd. 
Eau Claire Place 
525 - 3rd Avenue SW 
Calgary, Alberta 
T2P 2M7 

Mr. M. Goldrick, P. Enq. 

Telkwa Project, Hydrogeology Studies 

Dear Sir: 

Further to our meeting of July 28, 1982 we have reviewed your 

proposed field work program for the Telkwa Project and are pleased to 

present our proposals for instrumentation and collection of 

preliminary hydrogeological data for the site. 

We understand that you propose to sink forty drillholes on the East 

and West Goathorn Properties' for the purpose of evaluating possible 

coal reserves. Drilling is to commence on or around July 15, 1982 

and is expected to be of 8 weeks duration. We understand that two 

drills are to be used on a 24-hour/day basis. We understand that the 

field operation including the staff we assign to the project will be 

under the direction of your Mr. Bandy. 

Proposed Scope of Work 

We propose to rspnilize an experienced geotechnical engineer to the 

site to carry out tine following tasks: 

1. Install, test and monitor approximately six piezometers in 

selected drillholes. 

2. Carry out packer tests in two drillholes to determine hydraulic 

conductivity of selected strata. 

3. Collect groundwater samples for preliminary chemical analysis. 

- 
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We propose that our engineer makes two visits to the site, one 

approximately two weeks after drilling has commenced and the second 

visit shortly before the completion of the arilling program. we 

estimate that approximately 100 man hours will be required for each 

site visit. The tasks to De carried out ouring each visit are 

indicated below: 

Site Visit 61 

(i) Install two piezometers in boreholes on the West Goathorn 

Property. We propose to install one instrument in one of th? 

coal seams and the second instrument in the basal shales 

underlying the lower of the two coal seams. 

(ii) Install two piezometers in the East Goathorn Properties. 

(iii) Flush all piezometers and if practicable, collect water samples 
(Sampling is dependant on rate of response of the piezometers). 

(iv) Carry out packer tests in selected drillhole on West Goathorn 

Property. Packer tests will be carried out in the two major 

coal seams and in other horizons. 

(v) Establish procedures for monitoring groundwater levels in 

piezometers. 

Site Visit #2 

(i) Install further two or more piezometers in East Goathorn 

Property. It is our intention to locate piezometers in major 

coal seams and in other horizons which appear to be making 

water. One piezometer will be located at the till-oedrock 

contact. 

(ii) Flush piezometers (including if necessary, piezometers 

installed on first site visit) and sam,ole groundrater if 

possible. 



. 
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(iii) Carry out packer tests in selected drillhole on East Goathorn 

Property. We propose to carry out a test in each of the coal 

horizons over 1.75 m in thickness and in a nu&er of shale, 

siltstone and sandstone horizons. 

Packer Tests 

Packer tests may be carried out using double or single packer 

configurations. In the single packer test, the packer is passed 

through the outer core barrel of a wire line tool, the innner barrel 

having been extracted. The packer is inflated and the test carried 

out, the test section being between the packer and the bottom of the 

drillhole. When the test is completed the packer equipment is 

withdrawn and drilling recommenced. When the drilling has progressed 

to the next test location, the process is repeated. Good results are 

obtained from the single packer test, but it can cause major delays 

to the -drilling programs, especially when deep drillholes are being 

used. In the case of the Telkwa project, there may be insufficient 

budget to pay for drilling delays. When 24-hour drilling is in 

progress, personnel for each shift would be required for carrying out 

the tests. 

In the double packer tests configuration all the packer tests are 

carried out on completion of the drillhole, the test section of the 

drillhole being confined between the two packers. Considerable time 

savings are made, thus reducing drill stand-by costs. It will still 

be necessary to use the drilling rig for lifting the packer equipment 

and some delays are inevitable, although these will be kept to a 

minimum. 

.If, however, difficulties are experienced due to collapse of the 

drillholes, it may be necessary to use the single packer 

configuration and reduce the number of tests to meet budget 

constraints. 
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In order to collect reliable test data from both piezometers and 

packer tests, it will be necessary to ioentify certain drillholes 

prior to drilling and to ensure that only water flush drilling is 

used on these drillholes. We propose that our engineer will liaise 

with Mr. Handy on this matter. 

Reportinq 

We propose to prepare a brief report outlining the work carried out 

on this project and presenting the readings obtained from the 

piezometers up to the time that our engineer leaves the site. The 

results of the packer tests will be analyzed and hydraulic 

conductivity values for each test section will be presented. 

Recommendations for further study of the groundwater will be provided. 

Cost Estimates 

The charges to your project will be based on the actual hours spent 

on the project by Klohn Leonoff staff. Details and conditions are 

given on the 'Schedule of Services, Charges and Conditions of 

Agreement” dated January, 1982. In view of the reduced costs of 

proposal preparation on this project, our hourly rates will be based 

on payroll costs plus 125% which will provioe a substantial savings 

to Crowsnest Resources Ltd. 

A summary of estimated costs is given below: 



I 

. 

r 

L 
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ESTIMATED COSTS 

Manpower 

Field Services 

Engineer to install and test 

piezometers, carry out packer 

tests and sample groundwater 

Office Services 

Geotechnical Engineer 

Senior Engineer 

Review 

Drafting Services 

Word Processing 

TOTAL 

200 man hours 

20 man hours 

20 man hours 

44 man hours 

15 man hours 

15 man hours 

274 man hours 

Disbursements 

Air Travel 

Vancouver - Fort St. John return - 2 trips 

Local Transport 
Accomodations & Meals, 20 nights @ $75.00 

Equipment Hire 

Packer Test Equipment 

Hire and Shipping 

Consummables - gas, 0 rings, etc. 

Piezometer Tubing, 800 m @$3.5/m 

Grout, Cement, Etc. 

Chemical Analysis of Groundwater 

Samples @ $220/sample 

Delays to Drill, 20 hours @ $lOO/hour 

TOTAL ESTIMATED DISBURSEMENTS 

TDTAL ESTIMATED COSTS 

July 8, 1982 

$ 9,200.00 

920.00 

1,340.Oa 

340.00 

770.00 

770.00 

$13,340.00 

b 500.00 

500.00 

1,500.00 

630.00 

100.00 

2,800.OO 

W)O.oo 

1,320.oo 

2,000.03 

$ 9,720.OO 

$23,060.03 
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Staff 

The project will be carried out under the supervision of Dr. J.A. 

Leach of our Calgary office. We propose to mobilize Mr. David 

Larssen, P. Eng. to carry out the field testing. Mr. Larssen is a 

geotechnical engineer with several years experience in hydrogeology, 

including instrumentation and aquifer testing. Review services for 

the project will be provided by Dr. Myles Parsons, P. Eng., our 

Senior Hydrogeologist. Resumes for the above staff are appendea. 

We trust that our proposal and cost estimates will be satisfactory 

and look forward to working with you on this project. 

Yours very truly, 

KLOHN LEONOFF LTD. 

J. ANDREW LEACH, Ph.D. 
Senior Division Engineer 
Mining Services Division 

JAL/ jnin 
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TEST HOLE LOG 

SAYP‘C D&I* ELEY C0LL.n L’:.:?7.Fi’.t: :;UIIE:SICF. kF; 

wEIG*T *IYYEn 61.5 15 UC” GROW0 802.3 m _ 6 c FlCLC “AhL L L&B “IWC .wo*, 
“EIG”T DsoD *, ,6 rr ; CO-OID~ LotlllO* “y&y ;;D;;::, 
=y ++l mLO 

Yb% 
x, NO. DESCRIPTION 0= MATERIAL x-itT-K *~~--4-o--’ 

0 -. *. 
B 

.O s.1 

- some clay 
- little sand 
- trace gravel 
- gravels rounded to subrounded 
- weathered 
- 1 ight brown 

- trace of organic material 

CLAYSTONE 
- weathered 

- bedrock 

NQ Coring with Longyear 38 

@ KLOHN LEOMOFF 
e CCNSULTING ENGINEERS 

- 



TEST HOLE LOG 

WELL GRADED MIXTURE Of GRAVEL, 

SAND, SILT AND CLAY 
- gravels rounded to subrounded 
- light brown 
- dense 

SAND AND GRAVEL 
- little silt 
- trace clay 

- gravels rounded to subrounded 
- light brown 

- very dense 

SAllD AHD GRAVEL 
- little silt 
- little clay 
- gravels rounded to subrounded 

- light brown 
- very dense 

Undifferentiated bedrock 

NQ Coring with Longyear 38 

KLOHN LEONOFF 
CONSULTlNG ENGINEEES 



TEST HOLE LOG 

SIYP‘E a.r* fLE” COLLAI Lt.:ccl:,.t5 CC,*rsti: ‘W kP 
WElcJkT “IlYE” 61.5 Kp g CLE” GROUD 728.6 m iFs' 

erIciD “6V.E *La “.a l 2luO. 

*LIGHT DPOP 0.76 ~ i C*-ORD Loc.IIo* 
‘iw l &7 R F 

DErrH 0.0 ILO 
CC”T Y? YE! 

En 76 * yo DESCRIPTION W MOTERICL *-ir- -*% 0 36-y43-' 

SAND 
- some 5 i I t 

1.0 - little clay 
- dense 

- Some silt 
- little clay 
- trace gravel 

UELL GRADED MIXTURE OF GRAVEL, 
SAND, SILT AND CLAY 
- very dense 

- some silt 
- little gravel 
- little clay 
- very dense 

NQ Coring with Lonsyear 38 



TEST HOLE LOG 

z - 

1. 

DESCRIPTION Cf MATERIAL -i( 

SILT 
- some sand 
- some clay 
- 1 ittle gravel 
- dense 
- TILL 

2- 

3.1 - 

4.1 

>~lLT AND CLAY 
- little gravel 
- trace sand 
- dense 
- TILL 

r SAND AND GRAVEL 
- little silt 
- little clay 
- dense 
- TILL 

5.1 - 

6.c 

1 

2 

1 

3 
.3 

; 
4 

- SAND 
- sorne gravel 
- some silt 
- scmle clay 
- dense 
- TILL 

r 

7.c - 

3.C - 

?.C 
- 

I.0 

JOB No. P, 

@j& KLOHN LEONOFF 
PROJECT OURCES LTC. 

e CONSULTING ENGINEERS 
LOCATION TELK JA. E I., 

- HOLE No. DH 259 
DATE NOVEMBER I/%! PLATE 4 

n.l..c. -.ITL,C. 
F-34 



TEST HOLE LOG 

SLYPLf CUT1 ELEY COLL.R C:d;r.;r:LiC :iVrit:I’i.. kPa 
.LlGUT “*““cl 63.5 1. 747.1 m .FICLC v.*c CL.6 “‘+a .VYD”. 

CO-OID lDc.Iw* 

DESCRIPTION OF MATERIAL 

B 
- little silt 
- trace sand 





21 
- 

22 - 

23. - 

7-5, - 

26. 

27. - 

28. 

29. - 

30. 

y 

C 

0 

C 

C 

0 

0 

0 

0 

0 

0 

a 
*o 

l 

B 
,.I 

i? 
‘.5 

l 
B 
.6 

TEST HOLE LOG 

DESCRIPTION OF MATERIAL 

SILT AND CLAY 
- Verne sand 
- trace gravel 
- medium tc~ low plastic 
- dark brown 
- dense 
- TILL 

SILT AND CLAY 
- some sand 
- trace gravel 
- medium to low plastic 
- dark brown 

- dense 
- TILL 

SILT AND CLAY 
- sore sand 
- trace fine gravel 
- low plastic 
- dark reddish brown 

- dense 
- TILL 

$$j@ KLOHN LEONOFF 
m CONSULTING ENGINEEKS 

-h 



TEST HOLE LOG 

SIYPLE OAT* LLE” COLL.II Lk~C.i’>‘;ft c;~‘iti.‘it~ kPz 

IEIG”T **“YE” 63.5 KS A v CO ELEY GROuND 

: 
.‘llLL “A”E LLlS rl*C mlwc,*I 

*c,c*r OPOP 0.76 m EO-0~0~ LoClrlO* ym;c m.Tt. 
_ :, CWlLh7 k% 

3EPl)l 0.0 BLO 
ELEY i-5 m HO. DESCRIPTION OF MATERIAL 

I-jb--20 3 -~- -&-’ 

0 SILT AND CLAY K-K . 
B - trace fine sand 1 

31.c s.7 -~ trace gravel 
- low plastic ! 
- dark reddish brown 

CLAY AND SILT 
- some sand 
- **me fine gravel 
- medium plastic 
- very dark reddish brown 

COARSE SAND AND FINE GRAVEL 
- trace silt 
- dark reddish brown 

CLAY AND SILT 
- trace sand 
- trace gravel 
- medium plastic 
- very dark reddish brown 

ESOURCES LTD. 
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TEST HOLE LOG 

CLAY AND SILT 
- trace sand 
- trace gravels 
- medium plastic 
- dark reddish brown 

NQ Coring with Longyear 38 

$$@i& KLOHlbl LEONOFF 
a CONSULTING ENGiNEERS 
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APPENDIX III 

LABORATORY TEST RESULTS 
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APPENDIX IV 

P3INT LOAD TEST FItLD SHEETS 













































APPENDIX V 

PERMEABILITY TESTS CALCULATION SHEETS 

















































DRAWINGS 

































































































































































































‘TOP BASE *ML RM.*DB *SH.ADB YDL.*DB C*RB.*D C*L.GM SULPHUR.*DB FS1 YIELD 

12.0, 13.32 RAW 72 25.43 ND*T NDAT NDAT ND.D*T* .o RAW 
12.0, 13.32 W.%SH :65 6.44 35.64 57.27 7739 2.30 6.5 20.39 -y 65.00 21.55 R*.W 75 

:60 
17.10 NDAT NDPT ND*1 NO.D*T* 0 RAW 

20.39 21.55 w*s,, 7.34 35.67 56.39 7637 1.41 4.5’ 
73.41 

79,oo 
25.82 L?*.W .66 19.59 NO*1 NDAT NOAT NO .DPTei ,o RAW 

73.41 25.62 WASH I ,726 8.68 29.21 60.85 7327 .66 1.0 .: 76.00 



NO.OATd 
1.77 

NO.O*Tb 
I .42 

NO.DttTe. 
-53 

2.0 85.00 
.o .’ R*W 

2.5 /, 77.00 
.o RAW 

2.5’ 22.00 

i -__ - - 





Pm** 
30.50 

NDAT 
33.51 

NOAT 
30.28 

NOtIT 
30.63 

NDAT 
28.57 

NDAT 
29.24 

ND47 
29.1, 

ND*T 
29.67 

NDAT 
29.95 

NDAT 
27.94 

NDdT 
27.58 

NDbT 
28.63 

ND*T 
29.25 

NDAT 
28.87 

NDAT 
7037 
NDAT 
7418 
ND*7 
7430 
NO*T 
71498 
NDAT 
7544 
ND*7 
7611 
NDAT 
7663 
NDAT 
7908 
NDPiT 
7673 
NDAT 
7416 
NDAIT 
7318 
ND*T 
691, 
NOb.7 
7513 
NDPIT 
7786 

NO.OATA 
1.78 

NO.DAT* 
2.44 

NO .D*T* 
1.35 

NO .D*T* 
1.36 

NO.DbTP 
-75 

ND.DATPI 
56 

ND.DiT.5 
98 

NO. Dir* 
70 

NO.OdTA 
.53 

NO.DA.TA 
1.16 

NO.DATEI 
1.07 

ND.oaTa 
1.67 

NO .DATA 
.83 

NO .DbTA 
.64 

.o 
1.5 ‘. 

0 
1.5‘ 

.o 
1 .O’~, 

.O 
3 0 ~:: 

.o 
f -0” 

.o 
1.5 

.o 
1.51 

-0 
1.5’ 

.o 
1.05, 

.o 
1 .o 

.O 
1.0 

.O 
1.0 

-0 
3 0 ,‘, 

.O 
1.5~, 

RAW 
77.00 

RAW 
80.00 

R*W 
82.00 

9*.W 
88.00 

R&W 
79.00 

RAW 
88.00 

R4W 
91 .oo 

RAW 
65.00 

RAW 
95.00 

RAW 
47.00 

IUW 
93.00 

RAW 
63.00 

RAW 
77.00 

RAW 
80.00 



I 0 TW-20, 



n 
TOP 

56.90 
56.90 
58.40 
58.40 
66,70 
RG.70 

BllSE ANAL RM.AOB *SH.bOB “OL.b.OB CARB.PIO CAL.GM S”LPH”R.*OB FSI YIELD 
_ _ _ _ _ _ 

RAW 
78.00 

R*W 
77.00 

R*.W 
67.00 





n 
.J’ 

IO TW-205 

1”P BdSE *NAIL RM.AOB ASH.ADB VOL.ADB CARB.AD CAL.GM S”LPH”R.ADB F5I YIELD 
.-..........------_-----~-----.............~~~~-~-~~~~~~~~~~~~~~~------~~~~~~~~~~~~~~~~~~~.~~~~----~~~--~----~---~---- 

,36.32 141.25 RAW .66 53.67 13.89 31.78 3420 NO-OAT* ND. DATA RAW 
13G.32 141.25 WPSH .61 19.26 13.70 56.43 88 16 NO.DAT.4 .5 1. 15.00 

I 



n 





55 
:91 

79 
:97 
.79 

99 
:97 

90 
:69 
.96 



‘.J 
ID TW-208A 

IUP B*SE ANAL RM.PIDB ASH.ADB VDL.ADB CA.RE.AD CAL.GM SULPHUR.ADB FSI YIELD 
----_-_--_____-- 

6.34 9.58 RAW .90 44.72 20.48 33.89 4116 -84 NO.DATA 
” 6.34 9.58 WPISH 1.14 7.46 28.05 62.35 7476 .65 2.8 

10.68 11.28 RAW .88 18.41 29.74 49.86 6383 2.97 ND.DATA 
10.68 11.28 WASH .86 10.82 30.56 57.86 7306 2.04 2.5 ‘- 
25.68 26.10 RAW .87 11.23 30.15 57.75 7244 2.13 NO.OATA 
25.68 26.10 WA511 .82 8.68 30.03 60.47 7805 1.74 5.0 ;’ 
26.50 27.08 RAW .82 15.06 28.43 58.59 6883 2.67 NO.DATb 
26.50 27.08 WASH 1.04 10.40 26.28 62.27 728 1 I .69 7.0 <i 
31.56 31.90 R*W 1.40 28.34 23.57 46.68 4783 2.62 NO.DATP. 
31.56 31.80 WASH 1.13 13.40 30.46 85.01 7108 1.58 3.5 7 
32.84 33.80 RAW 1.75 28.04 27.79 42.42 5462 .68 ND.DATA 
32.84 33.50 WASH 1.90 ID.63 28.03 58.44 7182 .81 1.8 z 

RAW 
48.00 

RPlW 
68.00 

RAW 
90.00 

RAW 
83.00 

I?*!4 
50.00 

RPiW 
54.00 





158.30 
163.80 
163.80 

. 

i - 



43.00 45.00 WbSH 
48.76 50.00 RbW 
48.76 50.00 WASH 

NO.o*TA NO.oCIT* 
NO, ObTe. 6.0 ‘- 
NO.OdTP NO.ObTb 
NO.OPITe. 5.0 
NO.DbTA NO.D*T* 
NO.Ob.TP, 1.5 ” 
NO.OATP .NO.Lvc.TA 
NO.DAT* 7.5 ‘:~ 







,955 
.61 
.66 

51 
167 
.63 
-56 

59 
:55 

72 
I:06 

12.02 30.52 56.66 7354 
7.48 31.36 60.19 7770 

35.09 21.20 43.04 6122 
9.79 26.56 62.97 7493 

19.64 26.26 64.29 6696 
6.22 30.06 63.05 7900 

17.95~’ 21.05 54.37 6614 
9.93 27.72 61.99 7507 

17.08 27.02 56.31 6686 
9.09 29.01 61.35 7479 

33.97 22.80 42.61 506 1 
10.75 24.85 63.34 7362 



ID TW-2 15 
. 

TOP BdSE PlNAL RM pi08 ASH.ADB YOL.ADB CARB.AD CAL.GM SULPHUR.ADB FSI YIELD 

79.04 80.82 RAW .66 13.23 
79.84 

23.97 62.14 7283 
80.82 WASH 

NO.DATA ND.D*TA 
.94 

RAW 
10.03 23.86 65.17 7625 ND.DelTA 3.5 Y 84.00 



TOP 8*SE MAL RM.ADG ASH.ADB” “OL.ADB CARB.AD”CAL.GM SULPHUR.ADB FSI YIELD 
________________________________________-------------------------------------.,~--~---,----------.--..------.-------~**- 

10.9, 11.05 RAW 
16.6, 21.06 WASH 

21.64 25.55 RAW 
21.64 25.55 w*w 
27.66 26.60 RAW 
27.66 26.50 WASH 
36.12 37.16 RAW 
36.12 37.16 WASH 
48. I7 52.13 RAW 
46.17 52.13 WASH 

10.6, 
6.60 

18.36 
6.66 

12.12 
6.66 

10.06 
8.26 

24.94 
10.01 

27.92 
28.03 
27.10 
26.30 
26.67 
29.01 
26.66 
26.49 
24.43 
27.38 

NO .DATA NO. DATA RAW 
NO .DATA 2.0 60.00 
NO .DATA NO.DATA RAW 
NO .OATA 2.5 3 72.00 
NO.DATA NO.DATA RAW 
NO.DA.TA 3.6 66.00 
NO.OATA NO.DATA RAW 
NO.DATA , 5 :.,I,.- CJ, 00 

ND.DATA NO.DATA RAW 
NOl.DATA 3.0 ‘I 66.00 



RbW 87 20.60 23.84 
W#.51-, 1:01 ?3.95 29.71 
RbW 91 9.03 25.77 
Yb.SH :96 5.91 27.69 
RraW 73 

:69 
21 .oo 28.84 

Wb.SH 12.29 30.39 
RAW 74 IO. 15 27.99 
WblSH :77 8.41 28.53 
RAW 75 10.58 26.88 
WdSH :96 8.36 27.3, 
!i*w 65 
WASH :63 

19.05 26.00 
10.72 27.29 

RAW 65 
WbSH Lo3 

16.97 25.57 
9.53 26.41 

n 



n c’) 
v 9 

TW-219 

BASE ANAL RM.PDB *w.*m “DL.ADa CARB.AD UL.GM S”LPH”R.*DB FSI YIELD 

RAW 
RAW 
WASH 
RbW 
RAW 
“i%SH 
RAW 
RAW 
W.&W 
RPiW 
RA.W 
w*w 
RAW 
RAW 

RAW 
R*W 

nnw 
MY 
WdSH 
RAW 
RAW 
WdSH 
R.tW 
ReiW 
w*!w 
R*w 
RAW 
w*t+ 
RAW 
RAW 
WASH 
RAW 
R*W 
WASH 
RAW 
RAW 
RAW 
WASH 
R*w 
RPlW 
WdSH 

ND*7 
4527 
6629 
NDAT 
3165 
6883 
NMT 
5682 

:6966 
ND*t 
6099 
77.88 

7443 
NDdT 
4884 
6368 
ND*T 
4971 
6662 
ND*7 

7524 
NDAT 
605 I 
7074 
NOAT 
6621 
,330 
NDdT 
7128 
7530 
NW,T 
7303 
,562 
ND*t 

5880 
7409 

6805 
7604 

1.35 
1.39 
1.29 

.2a 
-28 
.62 
.62 
.62 
.62 

3.07 
3.07 
1.88 

.86 
-86 
.70 

1.85 
4.85 
1.38 
1.2, 
1.2, 
1.42 

.66 

.66 

.60 
60 

:50 
53 

2189 
2.89 
1.26 
1.50 
I .60 

.77 
ND. OATA 

1.00 
4.79 

ND.DATPI 
.90 
.90 
.60 
.61 
.61 
.93 

ND. DATA R*w 
ND. DPITP. RAW 

1.0 r 46.00 
NO .DATA RdiW 
ND.D*T* RAW 

1 .O,>Y% 3o.w 
NO. DPITP. RAW 
NO, o*,* RAW 

1.0 n 61.00 
ND. DnTa RbW 
NO.D*T* RAW 

I.0 ‘: 69.00 
ND.DATD. Fl*w 
NO. D*T* RAW 

1.0 79.00 
NO.D*T* RAW 
ND.DA,TA R*W 

1.0 34.00 
ND.DAT.4 R!aW 
NO.ObTP. RAW 

1.0.; 55.00. 
ND.D*T* RPiW 
NO.O*T* RPlW 

2 5. 7 a2.m 
ND.D*T* RAW 
ND .0*7* R*W 

1.5 72.00 
ND. DATP. R*W 
ND. DdTP. RPiW 

2.5’ 78.00 
ND.D*T* R*W 
NO.DdTP, R.4W 

5.0 ’ 83.00 
NO.D*t* RPlW 
NO. D*T* RAW 

4.5 :f:,.’ 87.00 
NO.D*TA RAW 
NO.D*T* RAW 
NO.DATA RPlW 

3.5 1 60.00 
NO. D*T* RAW 
NO. DATA R*w 

6.Q y 63.00 



R 
IO TW-220 

. 

TOP MSE dNPiL RM.PDB ASH. AD6 
_______________-__._____________________-------------------. 

33.00 
33.00 
42.35 
42.35 
44.4s 
44.45 
67.05 
67.05 
71.96 
71.96 
75.00 
75.00 
R2.,4 
92. (4 
95.24 
85.24 

23i.20 
23, .*0 
236,,2 
236.12 
242.80 
242.60 
242.80 

33.66 RAW 
33.66 ,WASH 
43.22’ RAW 
43.22 “ASH 
46.66 RAW 
46.69 WASH 
66.34 RAW 
66.34 WASH 
74.19 RAW 
74.,9 WASH 
75.54 RAW 
75.54 WA.!% 
63.95 RAW 
63.95 WASH 
66.30 RAW 
66.30 WASH 

235.44 RPiW 
235.44 WPISH 
237.22 . RAW 
237.22 WASH 
243.65 RAW 
243.65 RAW 
243.65 WASH 

1.52 19.60 
.99 7.62 

1.35 ,O.~,r! 
.SS ,‘. 7.46:’ 

1.06 14.40 
1.29 6.97 
1.22 18.15 
1.05 9.11 
t .47 40.94 
1.14 8.63 
I. to 11.26 
1.02 6.72 
1.30 ,,.67 
1.16 7.5, 
1.26 22.02 
t.29 11.06 

177 76 19.15 7.72, 
1.6 ,6.43 

:66 79 39.66 7.97 

,.,3 39.7, 
.8S 19.47 

c7 
YOL.AOS CAR8.AI0 CAL.GM S”LPH”R.ADB FSl YlELD 

26.47 
32.77 
32.67 
35.05 
26.22 
29.67 
28.10 
31.45 
20.16 
26.66 
30.15 
32.00 
27.64 
28.7, 
24.04 
26.65 
26.66 
29.74 
27.16 
29.52 

NOAT 
20.43 
23.93 

50.21 
56.62 
55.66 
56.50 
56.30 
62.0, 
52.53 
56.39 
37.9, 
61.37 
57.46 
60.26 
59.19 
62.62 
52.68 
61.043 
53.19 
61.77 
J5.,32 
61.73 

NDAT 
38.73 
SS.75 

6422 2.05 
7594 3.t9 
7366 2.42 
7645 2.3, 
6624 t.2, 
7628 .96 
663, 1.63 
7473 1.73 
4566 -93 
7475 4.46 
7277 2.00 
7714 48 
7072 :49 
7566 1.80 
6165 1.07 
7184 -6, 
6676 1.43 
7706 .!3, 
6770 37 
7655 :4, 
NDdT 20 
4544 :20 
6532 .29 

NO.OATA 
4.0 i 

NO.OATPI 
7.0, 

NO.OATA 
2.0 

+KJ.OATA 
3.5 

NO.DATA 
2.0 

NO.DATfi 
2.5 > 

NO.DAfA 
2.0 

NO.OAfd 
, ” ..” 

NO.DelTd 
6.0 

NO.OATA 
7.6 : 

NO.ObTA 
NO.D*TA 

2.0" 

RAW 
74.00 

RAW 
90.00 

RAW 
90.00 

R.4W 
78.00 

R*w 
52.00 

R*w 
83.00 

R8l.W 
86.00 

RAW 
68.00 

RAW 
71.00 

RAW 
78.0” 

Rb.W 
RllW 

35.00 



196.44 200.84 RAW 1.21 
196.44 200.84 WPiSH .a9 
202.70 203.10 RA” .95 
202.70 203.lO WASH .70 
210.25 2i2.10 RAi, 
210.25 212.10 WASH 
218.60 219.10 RAW 
218.60 219.10 WASH 

1.1; 
.a3 
.99 
.89 

ASH.ADB “OL.ADB CARB.AD,, CAL.GM S”LPH”R.AOB FSI YIELD 
_-______________________________________----------------------------- 

14.82 26.62 57.35 6969 3.36 NO.DATA RAW 
7.16 27.91 64.24 ,.7712 1.75 4.5 ‘! 84.00 

26.48 26.67 45.90 ,594, 5.24 NO.DATb RPW 
16.59, 28.38 84.33 6867 I .03 a.5 66.00 
24.91 29. ,a 48.75 ,?5894 35 NO.DATA RAW 
‘1.12, 27.08 60.87 ‘7302 :40 4.0 65.00 
30.12 23.75 45.14 5385 53 

:a6 
NO.OATA RbW 

13.86’ 25.55 59.70 7050 3.0 58.00 



! .  

dSH.ADB VOL. PlDB 
- - - - _ _ _ - _. 

27.57 
29.55 
25.95 
28.04 
28.94 
29.80 
25.96 
28.87 
29.37 
29.64 
27.19 
27.91 
26.95 
26.77 
24.88 
27.09 

2.38 
1.07 

96 
:57 

52 
:a1 
.83 

2.92 
2.07 
1.62 
1.03 

.5, 
-45 

77.00 
RAW 

90.00 
R*W 

84.00 
R&W 

92.00 
R*W 

81.00 
RAW 

82.00 
RPlW 

73.00 



n 
V 

TOP 

TW-223 

BASE ANPIL RM.ADB 

18.94 
18.94 
44.96 
44.96 
46.00 
46.00 
48.33 
46.33 
53.76 
53.76 
55.95 
55.95 
57.08 
57.08 

154.92 
154.92 
157.34 
157.34 
163.05 
163.05 

1.19 
1.51 

.91 
I.48 
4.20 
1.79 

.99 
I .44 

.92 
1.37 

.93 
1.62 

.99 
1.39 

.a4 

.98 
93 

:1i 
1.41 
1.19 

,._ ,,, ,..;. 
PXM SULPHuR’.AO0 

;; ,,, ‘.’ ‘, 
FSI >UELD 

.----------_-----_-- 

,,’ .29.96 
,’ 33.,19 

28.66 
:-“‘23;91 ,~ 

,~:::,i’, 25 ., 64 ‘. 
,‘k:,,. 25 . a*. 

26.86 
-iii7 
” 1.91 

28.41 
27.79 56:57’ :,‘,7121 

,‘I7 : ,. 58 

26.65 54.95 ,: ,659s 
,;; :,,,:.52 

“.a2 
27.13 61.09, ,‘7295 y ‘;7, 
28.31 99.64 7293 1.58 
29.04 62.61 7680 .66 
26.46 51.50 6346 .76 
28.87 59.82 7367 ,. 52 
27.87 51,15 6364 42 
29.55 59.94 7475 :36 

. 

NO.DATA , ” UAW 
1.5 s2.00 

NO. OATA ,’ RAW 
2.5 : ‘46.00 

NO.OATA PAW, 
1.0 -;, ,68.00’ ,’ 

NO.DATA ,’ ,’ RAW 
1.0 43.00 

NO.OATA RAW 
1 .o 5<- RAW 

NO.DATA RAW 
1.0 I 4a.e 

NO.OATA RAW~ 
1.0 i a,.co 

NO.DATA RAW 
5.0 ’ aa.oa 

NO-DATA RAW 
5.0 L 72.00 

NO.DATPI mw 
6.5 <~ 72.00 



IO w-224 
. 

TOP BASE ANAL RM.AO8 ASH.ADB “OL.AO8 CARB.AO CAL.GM SULPHUR.AOe FSI YIEI.” 

206.88 1.01 13.1, 25.98 7160 2.16 
206.88 .66 7.73 27.16 7654 1.27 
212.28 .89 24.25 27.83 5880 

-58 14.89 27.74 7010 
.65 25.80 
.58 

212.28 
217.65 
217.65 
217.65 
218.58 
218.76 
223.80 

210.80 RAW 
210.80 WASH 
213.25 RAW 
213.25 w*w 
218.58 RAW 
219.98 RAW 
218.88 w*w 
218.76 RAW 
219.98 RPW 
224.45 RAW 
224.45 WASH 

34.50 
14.18 
77.51 
30.04 
28.56 
12.28 

NO*T 
24.16 
26.25 

NO*T 
NOPlT 

4911 
7018 

.67 
-58 

NO.OdTA 
-27 
-36 

No.o*T* 
NO.OATA 

.32 

.41 

NO .OelTd RAW 
4.5 ,I 85.00 

NO. OAT* RAW 
7.5. 12.00 

N0.04TA RAW 
NO.OATtl R4W 

4.5 "j 53.00 
N"."AlA RAW 

223.80 
25.48 
25.13 

NO.OATA RAW 
NO.ObTA RZAW 

2.0 55.00 



n 

22.28 
24.37 
24.37 
24.37 
26.64 
26.64 
26.64 
29.64 
29.64 
33.69 
33.66 
33.66 

190.65 
190.65 
190.65 
IY3.01 
193.01 
103.0, 
271.76 
27 I. 76 
271.76 
274. 14 
274. 14 
274. I4 

1 

I 

1 

.I2 

.I1 
91 

:98 
.03 
.a6 
.36 
.94 

88 
:34 

19 
.74 
.06 
.73 

15 
.66 
.68 
..06 
.31 
.97 
.76 
.20 
.87 
.80 
.,3 
.87 
.72 
,37 

ASH. ADS 
- - _ - _ _ _ _ - 

18.77 
18.72 

9.64 
17.44 
17.77 
10.23 
27.71 
27.90 

9.93 
36.32 
36.30 
19.91 
14.93 
14.72 

7.71 
41.74 
41.39 
13.09 
28.34 

9.48 
19.22 
19.50 

9.16 
9.4, 
9.48 
6.54 

20.6, 
20.85 
10.78 
12.30 
12.26 

6.53 
17.32 
17.16 

6.51 

-- 
“OL.AOB CARB.AO CAL.GM S”CPH”R.AOS 

NOdiT NDAT 
51.23 6615 
57.95 7479 

N0A.T NDAT 
56.54 6627 
62.45 7302 

NOPiT NDAT 
45.18 5592 
62.09 ,374 

NOAT NDAT 
38.23 5050 
50.93 657, 

NOAT NDAT 
53.50 6697 
59.56 ,541 

NOAT NOAT 
34.07 4460 
55.71 7145 
45.99 5650 
60.90 7421 

NOAT NDA T 
52.6, 6323 
62.94 7406 

NDdT NDAT 
61.15 7464 
63.90 ,762 

NDAT NOPIT 
50.71 64 15 
59.15 ,432 

NOAT NDAT 
59.05 7219 
64.75 7822 

NrJAT NDAT 
52.10 6398 
64.47 7746 

NO.OATA 
2.30 
1.44 

NO.OATA 
2.81 

.84 
NO.OATA 

3.08 
1.23 

NO.OATA 
10.28 

1.90 
NO.OATA 

1.44 
.98 

NO.OATA 
4.99 
9.64 
1.76 

.63 
NO.DATA 

1.19 
.83 

NO.OATb 
56 

:53 
N0.0~7~ 

2.49 
1.33 

NO.OATA 
1.88 

.88 
NO.OdTA 

73 
:74 

FSI YIELO 

.O 
NO.OATA 

4.5 ” 
.O 

NO.DATA 
1.0 

.O 
NO.DATA 

1.0 ’ 
.O 

NO.DA.TA 
1.0’ 

.O 
NO.OelTA 

3 5 ,‘,,’ 
.O 

NO.OATA 
2.5 

NO.oAT*, 
LO’i 

.O 
NO.OATPI 

1.0 ‘,, 
.o 

NO. o*T* 
4.OL 

.O 
NO.DAITA 

3.5 
.O 

NO.o*.T* 
4 -0.: 

.O 
NO.OATA 

RAW 
9A.W 

74.00 
RAW 
RAW 

80.00 
RPiW 
RAW 

59.00 
RAW 
RAW 

51 .oo 
F!PiW 
Ft*IW 

82 .oo 
RPiW 
RAW 

43.00 
R*W 

63.00 
RAW 
RAW 

73.00 
RAW 
RAW 

89.00 
RAW 
RAW 

67.00 
RAW 
RAIW 

85.00 
RAW 
s*.W 

I ’ 

4.0 76.00 



ASH.AOB 
.---_----_ 

11.53 
14.29 

8.21 
14.33 
17.42 
34.93 
14.26 
37.97 
14.31 



n 
V 

IO 

TOP 
__--...____ 

!O.BG 
10.86 
10.86 
22.62 
22.62 
26.06 
26.06 
26.06 
23.23. 
29.23 

11.27 RAW 
11.27 RAW 
11.27 WASH 
25.51 RAW 
25.51 WdSH 
27.13 RAW 
27.13 RPiW 
27.13 “PI% 
39.74 RAW 
29.74 ReiW 
29.74 WAC+, 
61.5, RAW 
6,.5, RAW 
61.51 WilSH 

220.12 RbW 
220.12 RbW 
220.12 W45H 
227.83 !?*w 
227.83 RAW 
227.83 WASH 
228.62 rz*.W 
228.62 RAW 
228.62 W*5H 
230.67 K!*w 
230.67 RFSY 
230.67 WASH 
237. 10 RAW 
237. 10 RAW 
237.10 WASH 

.95 20.6, 
1.4, 

84 
:95 

1.28 
82 

CO8 
t.32 

.97 
I.17 
1.43 

9.44 
36.13 
36.07 
11 .Ol 
18.44 
18.29 

8.51 
45.19 
45.03 
17.57 

NOAT 
29.35 
3t.47 
28.30 
30.48 

NOAT 
25.76 
29.82 

m*IT 
31.44 
32.05 

NOAT 
31.66 
29.50 

m*.T 
28.49 
28.84 

tdo*.T 
26.10 
29.31 

NOdT 
22.50 
27.51 

NOAT 
26.18 
24.82 

NOdT 
19.73 
26.97 

NOAT N0P.T No.OAT* 
53.58 6877 3.21 
55.90 7279 3.11 
56.32 6936 .45 
62.04 ,655 .5! 

NOAT NOAT NO. DATA 
52.34 6400 2.18 
59.47 7393 1.15 

NOAT NOAT NO. DdTA 
57.92 7323 1.39 
63.63 7974 .61 

NOAT NDPlT NO.DATA 
41.28 564ti 2.75 
54.19 6986 .70 

NOPIT NOAT NO.OPITP. 
58.96 7313 I .41 
61.28 7560 1.06 

NOPiT NOAT NO. OATA 
52.34 6446 2.24 
60.14 7493 1.24 

NOAT NOAT NO, WTA 
40.48 4970 -47 
60.20 7353 .69 

NOAT NcdT NO, DATA 
54.45 652 1 .‘I0 
65.35 7547 .42 

NOAT NOAT NO.OATA 
34.07 4106 26 
54.03 6711 :40 

.O 
NO .O*rA 

3.0 
NO.OATA 

2.0 
.O 

NO.OATA 
t .o 

.o 
NO.OATA 

2.0.: 
.o 

NO.ObTPI 
2.5 

.O 
NO.OPITP. 

6.0:. 
.O 

NO.OATA 
5.0 ’ 

.O 
NO.OATA 

6.0 .L 
.O 

NO. DATA 
5.5. 

.o 
NO, OATi 

4.0’ 

RAW 
RbY 

84.00 
RAW 

81.00 
RAW 
RAW 

79.00 
RPlW 
RAW 

84.00 
RAW 
R*W 

65.00 
RAW 
RAW 

88.00 
RAW 
RAW 

72.00 
RAW 
RAW 

46.00 
RAW 
RAW 

72.00 
RAW 
RAW 

28.00 

c 



V d 
c -- 



,c- 3 Q TW-229 
8Tas.E ANAL RM.PD6 *w.*Ds “OL.AD8 CARS.NJ WL,GM sJLPH”R.AD8 FSI YIELD 

76 
1:09 
I.07 
1.12 
1.05 
t.21 
1.05 
1.22 

.92 
1.52 
1.06 
1.40 

.9, 
1.23 
1.00 
1.05 
t .02 
1.29 
1.07 

NO. D*T* 
79 

1:35 
-90 

1.26 
.85 

1.24 
.81 

1.25 
.88 

1.19 
.87 

1.29 
72 

:92 
.86 

1.36 
.97 

1.13 
.88 

NO.DbTA 
82 

1:oo 
79 

NO.DiTA 
.61 

1.18 
.6, 

1.04 
.64 

1.15 

30.98 54.04 705 1 
31.85 57.67 7494 
29.37 55.i8 7014 
31.87 59.77 7644 
27.29 58.49 7101 
28.90 62.22 7587 
30.74 61.54 7722 
32.23 62.62 7926 
27.90 54.01 6685 
28.23 62.03 7540 
25.49 55.11 6554 
28.79 62.10 7509 
27.44 51.73 6415 
30.26 59.63 7439 
27.61 59.67 7232 
29.38 59.58 738 1 
26.98 58.69 7059 
27.24 61.77 7388 

8.75 10.02 741 
ND*7 ND*T NDdT 

23.64 46.32 5576 
26.46 61.16 7253 
28.13 52.40 6637 
29.91 57.21 7263 
23.46 44.14 8418 
26.99 59.99 6854 
25.35 48.72 6032 
28.70 62.68 7612 
25.54 57.56 6784 
26.21 62.42 7345 
23.88 54.89 6380 
25.14 62.37 7214 
24.88 44.72 5450 
27.47 57.40 6954 
27.14 59.73 7123 
29.68 64.89 7120 
25.20 50.75 6151 
26.84 58.93 709 1 

8.46 4.77 NDAT 
NDAT ND&IT NDAT 

15.76 20.66 2286 
25.87 57.71 6904 

8.49 2.66 NDAT 
ND*T NDAT NDZAT 

18.26 27.79 3457 
25.86 56.06 6797 
28.74 56.34 6920 
28.92 61.63 7525 
21.36 41.38 4934 
25.08 58.36 6907 

3.61 
2.26 
2.87 
1.77 
4.12 
1.58 
1.70 
I .35 
3.10 

9, 
:49 
.59 

1.96 
1.27 1.5,. 

,I.14 No.o*ra 
.95 2.5 ,’ 

1.20 ND.“ATA 
ND.DiaTPI 1 .o i 

4.83 ND .OATb 
NO.DATd .o 

1.42 
78 

i:42 
1.26 
3.87 
2.04 
1.37 
1.27 
1.39 
1.14 
1.56 
1.37 

.48 

.52 

.49 
53 

:SI 
.62 
.21 

NO.DbTPI 
58 

:67 
15 

ND.&TA 
.62 

73 
:5s 

- .83 
32 

:43 

NO.DATA 
3.5 

ND.DATA 
3.0 

NO.DATA, 
1 .o 

ND .DATi 
2.0” 

NO.DATA 
1.0 !  

NO.DATA 
1.0: 

NO.DATA 

ND.DATP. 
i.O,,, 

ND.DATh 
3.0; 

~O.LIATA 
1 .O”i 

NO.DPTb. 
2.ov 

NO.DPITA 

RAW 
85.00 

R#iW 
83.00 

RAW 
84.00 

R*W 
92.00 

RAW 
79.00 

RAW 
77.00 

ReiW 
79.00 

RAW 
93.00 

RAW 
86.00 

RAW 
.oo 
RbW 

64.00 
RAW 

64.00 
**w 

50.00 
f?*w 

: 62.00 
RAW 

t.o?-la 79.00 
NO.DATP. 

1.5 
NO.D*Tb 

1.5 'I 
NO .D*T* 

1.5 ' 
NO .o*,T* 

1.0, 
ND.DATb 

.O 
ND .OATA 

1.0: 
NO.DATA 

.O 
NO.DATA 

1.0, 
NO.DATA 

2.5: 
NO .DATA 

1.07 

RbW 
77.00 

RAW 
64.cKl 

R*W 
81 .oo 

s*w 
71.00 

RbW 
.oo 
RPiW 

20.00 
RAW 
.oo 
RAW 

33.00 
RAW 

80.00 
RAW 

49.00 

. 



98.97 9*w 1.30 
96.9, WASH 1.29 

105.90 ReiW 1.49 
105.90 WPISH 1.05 
107.24 RAW 1.12 
,07.24 WASH I .‘I, 
110.24 RAW 1 .20 
110.24 WASH 
117.56 RAW 
117.56 WASH 
135.44 RAW 
135.44 WASH 
148.22 RbW 
146.22 Wt8.5” 
149.34 RPlW 
149.34 
167.14 
167.14 
!70.23 
170.23 
171.16 
171.16 
r76.90 
176.90 
(80.26 
180.26 
162.11 
162.11 
306.68 
306,68 
307.99 
307.99 
310.45 
310.45 
314.96 
314.98 

WASH 
R*W 
WASH 
RAW 
WPlSH 
RAW 
WASH 
RAW 
WPISH 
ReiW 
WdSH 
RAW 
WASH 
RAW 
w*st! 
RAW 
WASH 
R*W 
W#xSH 
!?*w 
W*SH 

.i6 

.80 

.98 
,79 

74 
:86 
.03 
.47 
.ss 
.69 

69 
:75 

91 
:59 

65 
:70 

26.34 24.54 45.62 
9.28 27.24 62.,19 

24.80 22.79 50.93 
11.20 24.66 63.09 
20.99 25.59 92.30 

6.94~ 25.27 64.36 
2o.aa 25.66 62.20 

7.06 26.36 65 ;36 
17.04 21.82 59.90 
11.36 23.35 64.06 
26.92 23.56 ‘46.31 

9.74 25.91 64 .,25 
15.53 24.74 59:70 

6.47 27.0! 65.00 
19.46 21.37 66.12 

9.34 23.05 66.09 
11.32 22.69 64.69 

7.40 23.66 67.67 
49.00 17.96 32.00 
17.29 24.74 57.16 
30.08 21.33 47.63 
14.13 22.67 62.40 
28.63 21.53 46.96 

9.16 25.36 64.49 
39.84 19.61 40.81 
13.62 24.20 61.32 
11.13 24 23 63.61 

8.18 24.54 65.81 
19.69 26.44 52.98 
11.13 28.67 59.51 
43.44 20.43 35.24 
14.97 26.59 57.79 
44.49 22.25 32.35 
17.56 30.44 51.41 
36.15 21.54 39.46 
IS.14 28.21 52.95 

5529 
7330 
5877 
7155 
6093 
7394 
6198 
7548 
6652 
7,25 
5703 
7431 
‘6781 
,2578 
6422 
7299 
,256 
7577 
3754 
6759 
5464 
7079 
5643 
7462 
4621 
7016 
7192 
7498 
6700 
7536 
4360 
7176 
4319 
6964 
4820 
6809 

3.96 
2.37 
6.94 
3.69 
1.08 
1.05 
3.07 
2.25 
1KO7 
1.10 
5.05 
2.83 
I.37 

.94 

.,55 

.59 
1.03 

.60 
2.59 
1.31 
1.80 
1.29 
1.52 
1.41 

.54 

.70 
-60 

77 
3:95 
I .so 
2.31 

95 
3:s9 
2.29 
2.69 
1.62 

* 

NO.O*T* RAW 
1.5?1’ 64.00 

NO.o*T* R*W 
1.0~’ 63.00 

NO. DATA RPlW 

NO, oh; ;-I 1%: 

NO .DATP. R*W 
1 .o 61.00 

NO.DATA RAW 
2.5 /’ 60.00 

NO .o*** R.AW 
1.5 : 82.00 

NO.DPTP. RAW 
1.0 / 79.00 

NO. OAT* RAW 
1.0 ?. 66.00 

NO.OATA RAW 
4.0? 26.00 

NO.OATA R*W 
2.0’ 65.00 

NO.O*T* RAW 
2.51C’~ 68.W 

NO.O*T* RAW 
1 0 ,‘b 45.00 

NO.DATd RAW 
1.5 : 99.00 

NO. OAT* RAW 
5.0 76.Ca 

NO.OATA RAW 
3.5 h 27.00 

NO. OPITA RAW 
6.5 5 42.00 

NO.DA.TA RPlW 
6.0 +J 40.00 

n 



1.23 
1.29 

.aa 
1.48 

.91 
1.55 

.92 

6967 1.48 
7390 1.11 
5128 6.83 
7570 1.41 
6392 2.19 
7323 1.56 
4176 .a9 
7605 .53 
6282 1.86 
7238 1.12 
6935 1.39 
7761 I.13 
6305 4.11 
7339 2.92 
5723 1 .*s 
7539 .75 
4611 .38 
7517 .46 
5980 5.86 
7622 I.87 
6995 1.62 
7663 .92 
3890 1.15 
7429 4.31 
7156 1.65 
7790 1.23 
6354 1.83 
7271 1.00 
3338 2.27 
6450 1.08 
7614 79 
7860 :67 
5315 I.78 
7395 1.59 
6089 1.8, 
7095 1.45 
4 199 30 
6735 :36 
4034 .60 
6693 42 
2677 :20 
7275 .53 
3878 .42 
6795 .61 

NO.OelTA 
t.0 -) 

NO. OAT* 
4.0 1 

NO.OelTA 
1.5 I 

NO.OATA 
1 .Ol& 

NO.o*T* 
1.0" 

NO.DATb 
3.55 

NO.o*TA 
4.01 

NO.OPITb 
2.Ok 

NO.O*TA ,, 
2.05 

NO .o*rb. 

1.21 
1.02 
I. 15 
I.09 

.89 

R*Y 
92.00 

RAW 
59.00 

l?*w 
77.00 

RAW 
43.00 

RAW 
75.00 

RAW 
82.00 

RbW 
66.00 

R*W 
60.00 

R&W 
60.00 

RAW 
61.00 

RAW 

NO.OCITP, 

NO.O*TPI 
3.5 I 

NO.o*T* 

.BB 
.ss 

LOO 
t.05 
I.02 

.97 

2 0 (.; 
NO.O/\TA ’ 

5.5 i, 
NO.D*T* 

7.5i 
NO.O*TP 

7.0’ 
NO.OATb. 

4.5 7 

86.00 
R&W 

58.00 
RAW 

76.00 
RAW 

29.00 
RPiW 

30.00 
R*W 

,a.w 
R*W 

32.00 

. 

! .--- 



44.so 
44.50 
46.60 
46.60 
57.86 
51.86 

178.30 
178.30 

45.58 R.&W 
45.58 WASH 
47.04 R*.W 
47.04 YPISH 
58.24 R6.W 
58.24 WASH 

180.36 RAW 
180.36 WASH 

3.0.. 
NO .OblTA 

,.s 1 
NO.O*T* 

1.0 ;, 
NO.ObTPI 

2.0" 
NO.O*Tb. 

2.5” 



136.01 
154.68 
154.68 
155.27 
155.27 
167.96 
167.96 
t68.61 
168.6, 
169.56 
169.56 
173.40 
173.40 
174.68 
174.68 
175.64 
175.64 

60 
I:36 

52.76 
12.85 

I .37 13.23 
1.59 5.06 
1.06 29.05 

16.79 
24.96 
25.50 
27.39 
23.43 
28.02 
29.62 
28.42 
15.7, 
29.66 
23.95 
27.45 
26.08 
26.90 
22.53 
23.44 
22.50 
24.35 
22.99 
24.45 
19.50 
24.99 

29.83 
60.83 
59.90 
65.96 
46.46 
59.32 
27.48 
51.39 
20.43 
53.35 
36.22 
52.60 
45.66 
67.66 
51.04 
60.49 
47.62 
58.50 
39.36 
53.54 
40.81 
58.61 

NO.o*T* RAW 
3.0 7 26.00 

NO.o*,T* RAW 
2.0 20.00 

NO.OdTb RAW 
1.5:7P 45.00 

NO.obT* RAW 
I.0 , 66.00 

NO.OdTd Rbi” 
1.5 ti 71.00 

NO.O*T* RAW 
1.0 f 69-M) 

NO .Dk,TA WIW 
,.Ok !i6.00 

NO. OATPI 
1.0 ‘j 

RbW, 
47.00 



129.84 
128.83 
133.60 
133.60 
I :,4 84 
134.04 
136.53 
136.53 
136.93 
136.93 
109.34 
139.34 

95 
LOI 

.80 

.74 
93 

:96 
76 

:90 
92 

:71 
.91 

I .03 

14.41 
7.56 

29.31 
16.05 
23.91 
14.98 
20.55 
10.,3 
32.62 
10.79 
42.10 
14.12 

25. lo 
26.07 
26.37 
26.99 
25.00 
27.03 
28.19 
29.51 
22.64 
27.06 
21.03 
26.06 

59.54 
65.36 
53.52 
54.32 
90.16 
57.13 
50.50 
60.56 
43.92 
61.44 
36.06 
58.79 

6904 
,599 
5569 
6902 
608 1 

6278 

7300 
4329 
6969 

2.66 

2.34 

1.64 
3.64 

34 

4.48 

:52 

2.35 
1.36 
3.92 
2.97 
3.56 

7.6 
NO.DPITA 

4.5:. 

6.0 
NO.oAT* 

NO .0*7* 

7.0 
NO .o*TA 

3.0 : 

R*W 
82.00 

RrtW 
56.00 

RAW 
69.00 

RAW 
68.00 

e*.W 
54.00 

RAW 
40.00 

n 



TOP 
__.__-_--_ 

40.76 
40.76 
‘$3.99 
43.09 
47.63 
47.63 
49.14 
49. (4 
56.56 
56.56 
69.75 
80.75 

42.94 
42.94 
J5.74 
45.74 
48.07 
48.07 
50.46 
50.46 
57. I4 
57.14 
90. IQ 
90. IQ 

RM.bOB bSH..4OB 
____________--__---. 

I.02 12.97 
.a5 6.28 
.Q3 21.86 
:93 75 11.89 

26.89 
.Q4 16.00 

1.31 19.12 
1.28 13.86 
1.13 36.32 
1.17 16.74 
1.05 42.82 
1.05 14.70 

VOL. bO6 
- - _ _ _ _ - _ 

28.23 
29.66 
27.57 
31.35 
21.42 
26.52 
26.47 
27.67 
22.57 
26.24 
27.50 
28.37 

CdRB *o 
. _ - _ _ - - - - -. 

57.78 
63 .Ol 
49.64 
55:91 
45.16 
53.54 

::::: 
39.98 
66.86 
28.63 
65.BO 

CPL.GM 
. - - _ - - -. 

7161 
7750 
6298 
7304 
5908 
6860 
6509 
7004 
4839 
6734 
3574 
6640 

S”LPH”R.POB 

1.89 
1.44 
3.44 
2.46 
1.03 

.2Q 

.4!i 

.46 

.36 

.4a 

.62 
-93 

F51 
_ _ - - - _ - - - _ -. 

NO.o*TA 
4.0 !  

NO. OATi 
6.5 

NO. DATA 
6.5 

NO .O*T* 
4.0 ’ 

NO.OATA 

YlELO 

a*IW 
83.00 

RPlW 
74.00 

RbW 
68.00 

R*W 
84.00 

RAW 
48.00 

RAW 
29.00 

. 

i,-.,. _ 



/ 
n 

8.80 
8.80 
8.80 

10.82 
10.62 

34.56 

,1 
. 

ANdL RM.*DB ASH.dDE! “DL.ADB CAR8,AO CAL.GM S”LPH”R.AOB FSI YIELD 
--------______._---.____________________-----------------.------.------------------------------- 

RAW 
RAW 
WASH 
RdW 
RbW 
WASH 
RAW 
RAW 
WASH 
RAW 
RAW 
WeiSH 
RAW 
RAW 
WblSH 
Rei” 
Rei” 

RAW 
RAW 
RAW 
WASH 
RAW 
RAW 
WASH 
RAW 
RAW 
WASH 

.69 

.95 
NO. DATA 

50.53 NDAT NOAT NDAT 
50.09 24.47 24.50 3035 

NO.DATA NDAIT NDAT NDAT 
15.08 NOAT NDAT NDAT 
15.30 27.90 59.68 6903 
11.18 27.63 60.10 7274 
23.90 NDPiT NDAT NDAT 
23.78 24.30 50.68 6070 
12.90 26.14 59.71 7065 
31.34 NOPiT NDAT ND*.T 
31.51 33.20 34.40 4738 
11.06 29.61 58.25 7262 
35.11 NOPiT NDAT ND*T 
55.92 24.58 38.13 4813 
13.52 21.63 57.65 6995 
32.27 NDPiT NDAT NDdT 
25.88 28.12 45.01 5593 

7.90 27.31 63.29 7455 
31.52 NDAT NOAT NO*7 
21.15 NDdT ND*T NObT 
25.32 NDAT NDAI NDAT 
25.42 24.45 48.79 5810 
J3.77 25.52 59.33 6936 
30.90 ND*T NDAT NDAT 
31.34 27.15 40.34 4921 
17.62 26.38 54.66 6565 
17.03 NDAT NDAT ND*T 
17.44 27.03 54.43 6559 
10.62 25.93 62.05 7270 

ND.DATA 
.4f 

ND.DATA 
NO.DATA 

1.14 
.95 

NO.DbTP. 
4.20 
1.37 

ND. DATA 
1.61 
I.64 

NO.D*T* 
4.02 
3.17 

NO.DelTe. 
85 

:14 
NO.D*T* 
ND .DATA 
NO.OATA 

.52 

.38 
NO.DATA 

.50 

.54 
NO.DATA 

1.32 
.99 

.O 
ND.DATA ’ 

.o 

.o 
ND.OATA 

1.0: 
.O 

NO.DATA 
4.0’:’ 

.O 
NO.DATA 

l.0::’ 
0 

No.oat* 
1.0 0 

.o 
N&DATA 

1.0: 
-0 
.O 
.o 

ND.DATA.-, 
1.0 

.o 
NO.DATP 

I.OC 
.O 

ND.DeiTei 
I .o /,' 

RAW 
R*W 
.oo 
RAW 
RIZW 

69.00 
RAW 
RAW 

73.00 
RAW 
RIIW 

32.00 
RAW 
RAW 

45.00 
RAW 
R*W 

59.00 
RAW 
RAW 
RAW 
RbW 

70.00 
Rnw 
RbW 

41.00 
RPW 
RAW 

06.00 

n 

F 



67,74 
67.74 

68.65 
68.65 
68.65 

.05 

.‘I3 

.43 
14 

:‘I1 
.47 
-96 

1.19 
1.35 

17.31 
17.25 

8.98 
13.34 
13.45 

5.62 
19.25 
19.20 
11.64 
22.37 
22.20 
12.63 

9.81 
9.95 
6.54 

45.70 
45.78 

8.34 
31.51 
31.52 
12.56 
35.33 
i5.68 
21.03 
19.54, 
19.93 
11.60 

NOAT 
25.33 
27.79 

NDdT 
27.42 
29.29 

NOAT 
26.10 
27.80 

NOAT 
24.22 
26.83 

NOAT 
30.55 
32.00 

NOAT 
20.96 
28.52 

NO.47 
23.99 
26.69 

NOhf 
25.74 
25.60 

NOAT 
25.41 
25.99 

NO.OATA 
2.07 
I .45 

NO.ObTA 
.54 
.56 

NO. DATA 
2.20 

.78 
NO.DATI 

1.79 
1.27 

NO.DATA 
,I.67 
1.53 

NO .OATA 
.93 
..82 

NO. DATA 
.57 
.58 

NO. DATA 
.72 
.61 

NO. DATA 
3.11 
1.16 

. 

.O 
NO.OATA 

I.0 ‘: 
.O 

NO. DATA 
2 0 I” 

.O 
NO. DATA 

NO. DATA 
1.0, 

.O 
NO. DA7A 

2.5 ,’ 
.O 

NO .DAITA 
1.0” 

.o 
NO .OATA 

1.0 
.O 

NO. DATA 
1.0.‘ 

.O 
NO, OATA 

1.0,. 

RAW 
RPlW 

80.00 
RAW 
RAW 

94.00 
RAW 
RAW 

78.00 
RPiW 
RAW 

72.00 
RAW 
RAW 

85.00 
WW 
RAW 

42.00 
RAW 
RAW 

56.00 
R*W 
RAW 

45.00 
RAY 
RAW 

77.00 

1 ~.. .._ __ -,-.--_ 



.84 
1.13 
1.02 
1.02 

.97 
DATA 

.68 

.96 

.78 

.89 

.69 

.71 
,7 

1:2i 

ASH.AOE “OL.AOB 

16.30 26.78 
9.57 25.01 

22.12 26.96 
9.97 24.89 

25.99 28.99 
NO.OATA NO*T 

27.17 31.47 
12.46 27.37 
20.45 26.58 

8.03 29.6, 
21.08 27.48 

9.57 27.64 
33.35 20.48 
17.06 23.88 

FSI YIEL” 

NO.OdTe. Rb.W 
2.0 1, 82.00 

NO.OIITe. RAW 
1.5 67.00 

NO.OPITA RAW 
NO.OATA RAW 

-NO .o*T* ReiW 
2.0’ 51 .oo 

NO.O*TA RAW 
4.0: 77.00 

NO.OATA ReiW 
3. 5 .:i 77.00 

NO .ObfA RhW 
1 0 m.1. 59.00 



. 

r’, ‘1 
b& c-7 

L 
IU n-245 

TOP B*SE PlNAL RM.*DB *SH.*o6~ “OL.ADB CARB.AO ,C*L.GM S”LPH”R.*DB FSI YIELD 

RAW 
YAW 
l?*w 
WASH 
RAW 
WPSH 
RAW 
YAW 
RAW 
WASH 
RAW 
w*w 
RAW 
WPlSH 
RAW 
WPlSH 
RAW 
W*sH 
RPiW 
WASH 
RAW 
WASH 
RAW 
WPISH 
RPW 
WASH 
ReiW 
WeiSH 
RAW 
WASH 
RAW 
WASH 
RAW 
WbSH 

1.19 
I .23 

.95 
I.22 

.67 
1.08 

.B5 
1.23 

.92 
1.24 

74 
1:13 

.85 
I .26 

73 
i:o7 

.62 
1.40 

-65 
.84 

70 
I:11 

.SO 

.93 

.GB 

.G2 
1.02 
1.05 

.71 
92 

175 
1 .OG 

.7G 
I.05 

22.91 
9.91 

13.67 
6.90 

11.83 
6.26 

11.85 
G’.92 
9.97 
6.91 

15.14 
7.26 

16.56 
7.06 

13.15 
4.97 

12.33 
7.56 

42.12 
17.36 
43.35 

8.71 
37.11 

,9.91 
29.96 
15.62 
26.26 

6.96 
37.71 
14.06 
63.46 
21.49 
17.79 
12.56 

27.31 46.53 
31.47 57.38 
32.72 52;36 
34.67 67.0, 
34.37 52.63 
36.67 55.66 
33.12 54.16 
35.21 56.64 
30.24 56.87 
30.66 61.19 
28.83 55.26 
26.56 62.03 
28.57 53.72 
30.47 61.18 
30.13 55.99 
31.60 62.16 
27.87 59.18 
27.46 63.59 
23.41 33.62 
29.67 51.80 
27.30 56.65 
27.33 62,.85 
22.w 39.35 
28.30 60.66 
27.30 42.07 
26.57 53.69 
26.31 44.36 
29.64 62.15 
24.47 37.11 
27.66 57.36 
19.76 16.03 
29.12 48.31 
26.66 54.76 
27.11 59.28 

,: 

6160 
7367 
7044 
7703 
,7267 
7760 

‘7239 
7680 
7331 
7642, 
6848 
756 1 
6774 
7675 
7142 
7866 
7115 
7537 
4&o 
6907 
7072 
7545 
4906 
7453 
5602 
6687 
6622 
7671 
4691 
7020 
2214 
6365 
6714 
7157 

3.22 
2.16 
3.75 
2.17 
2.24 
I .GS 
2.07 
1.67 
2.11 
1.47 
1.83 
1.06 
2.56 
1.76 
1.59 
I.25 

.GS 

.66 
2.31 
1.47 

95 
:79 

2.24 
1.09 
2.28 
I.73 

.86 

.66 

.96 

.62 

.58 

.84 
1.37 
1.03 

NO .D*T* RAW 
1.5,’ 75.00 

NO.O*T* R*W 
4.5. 76.00 

NO.D*T* R*W 
7.0 67.00 

NO.O*T* RAW 
6.0 94.00 

NO.O*T* RPlY 
1 .o. 90.00 

NO-DATA RAW 
1.5 .50.00 

NO.DATA RAW 
3.5.: 76.00 

NO.DAT,S RAW 
2.0? 76.00 

NO.DATPI RAW 
1 .oY,‘ 86.00 

NO.D*T* RbW 
6.0 ‘.” 39.00 

NO.o*T* RAW 
1.0”: 65.00 

NO.D*TA RAW 
1.0 .~ 

No.o*T* 
2.5 

NO.DATd 
2.5 

NO.DATA 
2.0,: 

NO .P*TP. 
6.5 

NO.DATA 
l.O! 

50.00 
RAW 

62.00 
RAW 

GO.00 
RPY 

47.00 
RAW 

13.00 
RPlW 

83.00 



n ri 
IO W-246 

. 

TOP EASE ANAL RM. AD!3 bSH.AOB 

79.62 62.22 RAW .72 
79.82 62.22 WASH 1.25 
86.63 91.61 RPiW 63 
69.63 91.67 WAS” I:38 
94.66 96.75 RAW 
94.68 96.75 WASH 

101.66 102.10 RAW 
101.66 102.10 WPiSH 
,05,20 105.91 RAW 
105.20 105.91 WdSH 

16.04 
9.60 

22.25 
9.90 

36.90 
11.03 
35.93 
20.41 
39.36 
15.27 

VOL.AOB CARB.AO 
.____-----___ ----. 

25.74 55.50 
25.51 63.58 
27.53 49.59 
26.i3 60.59 
28.12 34.24 
26.76 61.16 
19.62 43.59 
22.94 55.42 
23.78 36.13 
25.74 57.99 

CAL.GM FSl YlELD 

6465 
7356 
6036 
,311 
4539 
7262 
5064 
6420 
4413 
6958 

1.26 
1.10 
1.21 
t.32 
2.32 
, .43 

.‘I6 
54 

:66 
.70 

NO.OATA 
1.0 1 

NO.OATb 
2.5 

NO.O*T* 
2.5, 

‘NO.OATA 
1.5’1 

NO.O*TA 
2.5. 

RAW 
75.00 

RAW 
69 .oo 

PAW 
46.00 

RAW 
45.00 

FfAW 
43.00 



. 



I 
n 0 IO TW-249 

. 

TOP BASE ANAL RM.AtlE ASH.AOB “OL.AOB CARB.AO CAL.GM SVLPH”R.ADB FSI 

RAW 
WASH 
RAW 
W*SH 
RAW 
W*SH .71 6.32 29.95 
RAW 1.04 16.65 29.00 
WASH .57 8.52 30.96 
RAW .92 12.31 27.07 

RAW .66 24.98 27.37 
WASH 1.12 12.86 28.56 
RAW .91 43.52 19.31 
WASH 1.30 14.07 24.08 

43.46 
57.15 
53.52 
57.40 
58.59 
63.02 
53.31 
59.95 
59.70 
63.47 
58.41 
60.64 
59.28 
64.76 
48.63 
61;99 
46.99 
57.46 
36.26 
60.55 

5500 
7098 
6904 
7612 
7232 
7718 
6745 
7577 
7,08 
7571 
7166 
7421 
7239 
7824 
5806 
7358 
596 1 
7197 
4348 
704 1 

n 
YIELD 

RAW 
61.00 

RAW 
BO.00 

RAW 
87.00 

RAW 
78.00 

RAW 
86.00 

R*.W 
89.00 

RAW 
53.00 

RAW 
72.00 

RAW 
70.00 

RAW 
42.00 



TW-25b 

695z.E dN*L RM.PDB 

52.42 
52.42 
69.62 
69.62 
74.43 
74.43 
83.96 
83.96 
90.06 

90.06 
106.01 
106 .Ol 
107.35 
107.35 
118.57 
118.57 
120.37 
120.37 
121.9” 

1.00 
I. 14 

.96 
1.02 
I.04 
s .45 

.90 
1.40 

.95 
1.17 

79 
:95 
-76 

77 
:85 
.7.3 
.75 

1.00 
-65 

1.39 
.BO 

NO.DbTP. 

29.53 
27.33 
21.09 
26.75 
25.38 
25.61 
25.42 
26.65 
24.90 
27.77 
24.63 
26.04 
25.36 
25.47 
23.53 
24.76 
21.90 
25.80 
27.15 
26.36 
17.63 

NOAT 

FSI YIELD 

.67 

.86 

.61 
2.08 
1.74 

.50 

.41 

.50 

.39 

.56 

.28 

7.45 
I.30 
1.37 

..86 

.65 

.51 

.61 

.49 

.74 

.33 

NO.DATA I2b.w 
1.0,: 50.00 

NO.ObTh RPiW 
2.5 ” 46.00 

RAW 
63.00 

RAW 

NO.OATA .O .OO 



n 



RM.ADB 

84 
:a5 
95 

:90 
.79 
.77 
.66 
.64 

I. 16 
.9, 

1.02 
.83 
.92 
77 

:77 
76 

:79 
,58 
77 
96 
79 

:62 
55 

:&I 
69 

:53 
.51 
41 

174 
.52 
70 

:56 

1 (1 i d ,n W 
ASH.*rp Yoi..*oB C&!B.AO CPIL.GM 5ULPHlJR.AOB FSI YIELO ..--.-.,-...--.--..---------------------~~~~~~~-~~--~----~-~~--~~~~~~~ 

24.24 29.15 
0.q 30.62 
9.q 29.59 
5.24 29.90 

21.38 26.5, 
a.!d 29.10 

Il.9 d 28.32 
5.26 32.10 

11.16j 27.06 
5.89' 28.13 

11.591 27.91 
5.q 29.50 

14.38 28.39 
6.4 

i 
31.16 

59.4 17.43 
2o.og 29.3, 

7.47, 29.64 
6.0 31 31.43 

20.8 

i 

27.50 
10.6, 27.41 
42.0 
10.4$ 

22.44 

40.21! 
28.03 

15.0$ 
23.10 
29.06 

16.79' 
1O.d 

26.62 
27.08 

23.d 
10.84 

25.39 
28.7, 

19.73 28.32 
i1.25, 28.49 
56.39 17.51 
15.94: 25.87 

45.73 
59.83 
60.10 
63.96 
51.28 
61.16 
56.07 
62.02 
60.62 
65.0, 
59.46 
64.35 
56.31 
61.61 
22.32 
49.85 
62.10 
62.96 
50.90 
61.10 
34.74 
60.6, 
36.14 
55.02 
55.90 
61.73 
50.71 
59.98 
51.21 
59.74 
26.40 
57.63 

6922 4.90 
6039 1.86 
7436 3.04 
,789 .92 
6326 2.36 
7466 1.65 
,299 3.84 
,966 1.70 
7179 .,2 
,669 .66 
7233 .49 
,785 .51 
7060 1.87 
,775 1.44 
2986 2.12 
6664 1.97 
766, 1.28 
,671 I.16 
6251 2.15 
,378 1.30 
4364 4.16 
,398 2.20 
4596 2.92 
7013 1.71 
6906 .66 
740, .66 
6267 I .59 
7432 1.06 
6466 .32 
7420 .37 
3016 73 
6912 :29 

NO. OAT* 
1.5 

NO.DPITP, 

RAW 
63.00 

R.aW 
89.00 

RAW 
74.00 

RPiW 
82.00 

ReiW 
64.00 

R.4W 
66.00 

RAW 
64.00 

RAW 
17.00 

RAW 
93.00 

RbW 
67.00 

RAW 
40.00 

F!*w 
47 .oo 

R*W 
61.00 

.Q*.W 
68.00 

RAW 
77.00 

RAW 
17.00 



n 
10 

TOP 
____.-----. 

36.83 
36.83 
51.20 
51.20 
54.12 
54.12 
55.47 
55.47 
73.65 
73.65 
77.46 
77.46 

154.12 
154.12 
213.72 
213.72 
213.72 
213.72 
227.91 
227.9, 
248.07 
24R .Ol 
256.46 
256.46 
269.60 
369.60 
278.20 
278.20 
293.37 
283.37 
296.72 
286.72 
299 .a4 
299.84 
306.64 
306.64 

F!M.*Da 

I.,, 
1.00 

54 
:95 
.89 

1.03 
.96 

I.30 
-61 

75 
:a2 

NO.OATA 
73 

:a9 
1.07 

.99 

.80 
79 

:a4 
1.49 

71 
1:06 

.a7 
1.55 

.72 
1.22 

.70 
1.02 

.79 

.9a 

.ll 

57.43 
17.48 
32.70 
17.98 
37.06 
12.80 
26.64 
10.65 
58.33 

NO.D*T* 
26.31 
18.10 
16.17 

8.81 
18.96 

7.56 
9.93 
5.15 

10.35 
6.09 

19.89 
10.60 
31.45 
15.47 
49.56 
16. ,a 
24.15 
10.30 
24.77 
13.25 

441.05 
54. a9 
39.. 28 
Sci. 47 
4+.62 
6d.06 
IS’.08 

NbAT 
50.55 
sq.99 
59;. 75 
69.17 
Yd.94 
6d.96 
66i. 00 
da3 
66’. 30 
d.59 
58’. 15 
65’.02 
47;. 15 
59:. 94 

6.576 2.86 
7450 1.45 
5429 2.63 
6755 ,.,I 
4788 1.56 
6673 1.67 
2845 39 
6676 :96 
5210 1.72 
6624 1.05 
4734 6. ,a 
,090 2.23 
5901 3.10 
7429 1 .a0 
2507 37 -64 
NDI\T NO.OATA 
6027 2.96 
6788 1.96 
6797 2.55 
7478 1.20 
6598 1.69 
7663 1.68 
7399 .65 
7797 59 
1418 2:15 
7783 1.42 
6603 1.29 
7338 .73 
5468 2.45 
7008 1.55 
3140 1.31 
6956 1.06 
6175 .99 
7505 1.72 
6086 1.68 
7252 ,.52 

NO.ObTb 
2.0 I 

NO .O*T* 
1.0 

NO.DATP 
5.5 

NO.OATe. 
5.5 

NO.OdTe. 
1 .O' 

NO.OATA 
1.0' 

NO.OelTA 
3.0!! 

NO.ObTA 
NO.O*\T* 
NO.OATA 

1.5. 
NO.oAT*" 

1.5' 
NO.o*TP 

3.0 
NO.OelTA 

1.0” 
NO.O*T* 

1.5 
NO.OATA 

2.0 
NO.DATA 

2.0: 
NO .OATA 

1 .a. 
NO.D*T* 

3.0:’ 



137.44 
137.41 
151.0” 

,-l9.80 
1R1.76 

101.76 
189.90 
,Cl%ClO 

1.00 
,70 

I.16 
a2 

1:“s 

i 

49.83 
57.60 
48.66 
57.89 
36.82 
53.96 

6016 

6929 
6874 

7010 
4348 RAW 

47.00 
RAW 

so.00 
R&W 

50.00 
R&W 

50.00 
.Q*w 

BO.00 



C4RI.AD cxL.GM SULPHURPDB FSI YIELD 

56 99 7027 2.31 NO.O*.T* RI\W 
61 12 7552 1.33 3.0 ,e,, 66.00 
46 74 5697 3.90 NO.o*T* RhW 
63 87 7807 92 
48 76 5820 :76 

, 5 1 :, 70.00 
NO.o*fh4 RPW 

59 33 7106 45 I.0 67 .oo 
58 61 7476 :97 ‘NO.OPTel R&W 
62 43 7805 86 3.51: 69.00 
25 29 3353 1:45 N".ObT,3 RI\W 
50 31 6384 , 
38 30 509 I 3 
54 27 6838 1 

.44 1.0 21.00 
20 

:a1 
NO.o*T4 RPW 

1.5 49.0” 
.84 NO.O*T* RAW 

137.64 139.41 W4SH -87 10.41 28.76 59 96 7365 73 
:5i? 

3.0 79.00 
139.76 140.48 R*" .83 29.25 23.51 46 41 5612 No.O*Tb R#?W 
139.76 140.48 WbSH .95 13.79 26.35 58 91 7034 .64 1.5 67.00 
140.65 141.10 RAW .79 29.66 25.12 44 43 5475 77 No.o*T4 RAW 
140.85 141.20 WASH .84 18.28 26.00 54 79 6587 :65 X0- 65.00 
142.08 152.52 R4W .67 16.06 26.64 56 63 6625 1.12 NO.OAfA RAW 
142.06 152.52 !4*w .83 11.90 26.33 60.94 7232 .95 1.0. 88.00 

n 



i. ..-___- --I --.- .____.,.._,..._ -. 



1.19 
I .28 
1.15 
1.31 
I .08 

.94 

.98 
1.20 
1 .oo 
1.6, 

75 
NO.OiTA 

.85 
1.71 

.9, 
83 

L67 
97 

4:00 
1.29 

72 
:63 
37 

:40 
37 

NO.OiTA 
1.44 
1 .BB 

.51 
72 

1:ot 
-90 

I.35 
1.12 

.46 
39 

:39 
.46 
-44 
.44 
82 

:ES 

NO.OPT!A 
1.5 1 

NO.OelTA 
1.0 

NO.oAT* 
I.0 

~NO.OATtt 
1.0 

NO.ObTA 
1 .cl 

NO.04TP 
-0 

NO.OdT* 
2.5 ’ 

NO.OATel 
1.0 

NO.OAfA 
I .o 

NO.OQTA 
1.0’ 

NO.OAT.5 
1.0 

NO.o*TA 
1.5: 

NO.OATA 
2.0 > 

NO.OATA 
1.0 :, 

R&W 
95.00 

RhW 
85.00 

RAW 
fs.po 

P.&W 
62.00 

RAW 
72.00 

R4W 
.oo 
RrTW 

60.00 
RAW 

53.00 
RAW 

61.00 
R*W 

73.00 
RbW 

78.00 
RbW 

61.00 
ReiW 

75.00 
RllW 

80.00 



L_ .~~ -- .--- 



48 

:56 
37 

:37 
3.77 
1.4, 
2.30 

.93 
32 

133 
27 

:32 

1.5, 95.00 
NO .OATel RAW 

7.01 46.00 
wo .oAT* R4W 

3.5 " 70.00 
NO.ObTb. R*W 

6.0' 66.00 
NO.DATe. RIlW 

3.5 : 57.00 



n w 



RAW 
WASH 

RAW 
WASH 
RAW 
WASH 
RAVI 
WASH 

WASH 

RAW 
WASH 
RAW 

nav 
W*SH 
RAW 
WASH 
RAW 
WASH 
RAW 
WASH 

R*w 
WA 9, 
RAW 
vl*w 
RAW 
WASH 

RAW 

WAS” 
RAW 
WASH 

n 



,wAL RM.AOB 

18. 
14. 
38. 
14. 
22. 
IO. 
33. 
15. 
42. 
18. 
56. 
14. 
49. 
14. 
17. 
13. 
29. 
15. 
13. 

9. 
16. 
10. 
30. 
13. 
37. 
19. 
17. 

9. 
20. 

9. 
20. 
10. 
46. 
24. 
,6. 
II. 
19. 
II. 
18. 

9. 
34. 
15. 
27. 
12. 
13. 

6. 
2,. 
10. 
44. 
18. 

VOL.AOB CARB.AD CAL.GM S”LPH”R.AOB FS1 YIELO 

27.25 
27.81 
23.24 
29.53 
29.24 
32.02 
23.58 
27.61 
22.20 
29.77 
22.94 
29.64 
19.24 
26.73 
25.14 
25.90 
24.43 
27.19 
25.94 
25.95 
25.36 
24.80 
24.67 
25.44 
22.40 
25.50 
29.42 
29.80 
25.51 
25.30 
23.33 
25.76 
21.19 
26.96 
27.23 
27.64 
27.49 
29.05 
26.43 
28.40 
24.77 
30.39 
27.09 
28.93 
28.69 
ZB.06 
24.90 
27.73 
19.84 
24.86 

6583 
705, 
4798 
,092 
6229 
,475 
5328 
6955 
4499 
6686 
2699 
6910 
3788 
7012 
6758 
,192 
5662 
6980 
708 1 
,465 
6758 
7342 
5321 
7078 
4882 
6589 
6737 
7472 
5401 
7486 
6426 
7275 
416, 
6247 
6833 
,389 
6657 
7410 
6698 
7592 
5211 
7038 
5683 
7352 
7078 
,784 
5715 
7424 
4176 
6664 

.41 

.41 
1.82 

50 
1:X 

.61 
36 

:43 
1.39 

58 
:50 
.44 

5.28 
4.90 
1.93 
1.22 
3.50 
2.6, 
1.79 
1.12 
1.71 

16 
:22 

10 
:oa 
.64 

55 
174 

48 
:52 

3 .42 
I 20 
1 172 

.Bl 

.69 

.63 
I .44 

.ss 

.33 

.I9 

.06 
25 

:BB 
.09 
.SO 
.SO 
.39 
.4B 
.26 
.31 

NO.OATP 
2.0 ? 

NO .OATA 
3.0 

NO.Ob.T.4 
KG:., 

NO.OATA 
3.5 

NO.OATA 
9.5~ 

NO .OATA 
3.5 

NO.O*T* 
1.0 

NO.OATA 
1.0 ~ 

NO.OPITb 
1.0’ 

NO.OATA 
1.0 

NO.OA.TA 
1.0 : 

N”.O*T* 
1.0 

NO.OAT.4 
1 02 

NO.OATA 
5.5 ? 

NO.OATA 
!.O ‘j 

NO.OATA 
1.0 ’ 

NO.OATA 
7.0 ? 

NO.OATA 
3.5 i 

NO.OATA 
5..5 ” 

NO.iXTA 
5.0 7 

NO.OATA 
6.0 !  

NO.OATA 
6.0 8 

NO.WSTA 
5.0 :. 

NO.oAT* 
5.5 s 

NO. DATA 
4.5 , 



20.G8 
20.68 
39.86 
39.86 
46.02 
46.02 

I. 19 40.: 
82 

1:03 
19.I 
13.; 

1.22 

. 



I “OL.AOB CARB.AD CAL.GM S”LPH”R.A!,~ FSI YIELD 
.---------..._-.._______________________-------~~-~~~~-~---~- 

25.66 58.87 6864 .52 NO, DATP. RAW 
27.0, 64.24 7478 .50 2.0, a,.* 

n 



42.94 
42.94 
53.9s 
53.95 
59.12 
59.12 
83.68 
83.80 
87.43 
87.43 
88.06 
RR.06 

3.15 
1.47 

.w 
76 

:a 
.56 
.38 
.46 

42 
:69 

1.05 
.79 

NO.DATI\ 
2.5 

N”.OATA 
1.0 

NO.D4TP 
2.0 

-N”.“AT* 
1.5 

ND.DllT.4 



..AT.TN.: T,...Co.le .._ 

SAMPLE No. 

4sh Fusion Analysi! 

Clean Coal 

T':-81D-112 

1001 2628 

1002 2408 

1003 +2650 
1 nnr. C765ll 

1005 +2650 

1006 +2650 

1007 2368 

1008 2413 

1009 +2650 

1010 +2650 

1011 +2650 

1012 +2650 

1013 +2650 

1014 +2650 

+2650 

2533 

+2650 

+76X! 

+2650 

+2650 

2388 

2448 

i2650 

+2650 

+2650 

+2650 

+2650 

+2650 

+2650 

+2450 

+2650 

+2eo 

+2650 

+2650 

2418 

2493 

+2650 

+2650 

+2650 

+2650 

+2650 

i2650 

+2650 

+2650 

+2650 

+2650 

+2650 

+2650 

2453 

2573 

+2650 

+2650 

+2650 

+2650 

+2650 

+2650 

- 

Page # 7 
I 

---------~~~~~__---- OXIDIZING AT?i(,SP"ERE ------------------------ 
I.D. (F(1) 'H=W (F') H=+W (F') Fluid (F') 

J 



-. 

To: .._ IIRO~‘S?~EST.. RESOUXCES~~LTD . . . . 

. ..V5-.--..3rd.AuenueS.W. . . . . . . . . . ~... 

CaLgary,.Alberta.. ..T2KZM7 

. ..ATTN.......,T....Cole......~......~...............~..... 

START MAXIMUM RZNGE 
DDPM TEMP ('C) DDPM TEMP ('C) DDPM TEMP ('C) RANGE 

Bl-1164+1165 1 437 2 448 0 479 42 

81-1182-1185 1 430 8 448 0 478 48 

Bl-1168+1169 1 441 1 450 0 478 37 

Rejects Retained one monlh. 

Pulps Retained one monlh 

T - 

P.O. II CN 20928 

GEISELER PLASTICITY TESTS __-~-~ --..- 

LORINC LABORATORIES LTD. 

Page # 1 
. 



SAMPLE No. 

“Analysis of Ash” 

% 

SiO2 

1 A1203 

Ti02 

i-e203 

cao 

MO 

Na20 

KZO 

P205 

so3 

Lhdet ermined 

LORING LABORATORIES LTD. 

Page II 1 

. 

----------------------- TELKWA 1.60 FLT ----___--_-------------- 

1001 1002 1003 1004 1005 t 

67.46 51.32 SO.72 59.72 60.96 

12.49 16.64 26.46 22.68 27.60 

1.44 1.57 2.42 2.36 1.58 

9. I2 21.16 . tl.15 2.36 

2.94 2.52 2.94 1.74 1.99 

.82 .86 1.33 .?5 .55 

.57 .65 .92 .81 .97 

.24 .24 .30 .24 .42 

.02 .72 .69 .53 1.17 

2.15 2.15 2.48 1.42 f .a2 

-2. 1~5 -2 .,17 -2.02 -1.60 -1.58 



File No. . . ..23118-2. 

Date . ..~!+r.?. ??.t..!B!!?.~ 

Samples ~.!%?l .~~.. ..__ ~~. 

P.O. il CN 20928 

.._. ATTN: T . . . . CQ1.e ..____........ .._... 

cc 

\ifh~ 
r 

‘b ASSAY Oi+ 

LORING LABORATORIES LTD. 

I SAMPLE,No. 

Comp -1.60 Flt 

“Ultimate Analysi 

“Air Dried” 

TW-BID-112 

1006 

1007 

1008 

1009 

1010 

1011 

1012 

1013 

1014 

- 

5’ 

L 

9. x x x %! % 
H20 C H IN Ash s 0 (di - 

.90 70.85 4.08 .51 12.14 1.78 9. 

-77 70.04 4.45 .72 9.05 2.44 12. 

-98 72.37 4.40 .72 8.29 1.35 11. 

1.04 72.84 4.55 .72 8.02 1.36 11. 

2.09 73.00 4.36 1.11 6.19 .75 12. 

1.57 73.50 4.31 .70 6.09 .56 13. 

1.72 74.50 4.34 1.09 5.33 .98 12. 

1.45 74.54 4.63 .80 5.24 .70 12. 

1.40 74.66 4.41 .J9 5.62 .53 12.. 

1.19 72.71 4.23 .58 9.73 1.16 10. 

1.21 72~. 36 4.24 .76 10.31 1.07 10. 

.86 65.29 4.25 '.55 16.49 1.67 10. 

1.01 71.96 4.57 .77 9.29 .03 11. 

1.17 74.50 4.58 .69 6.19 .64 12. 

* Hydrogen & Oxygen do not include H &~ 0 in sample moi’sture. 

- 

f 
1 
iff) 

74 

53 

89 

47 

50 

27 

04 

64 

59 

40 

05 

89 

57 

23 


