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I. INTRODUCTION 

Due to the revision of the mine plan to 1.7 million tonnes * per 

year, it has been necessary to modify parts of the previously accepted 

Stage I Report on the Environmental Impact Assessment for this project. 

Many of these changes are minor and do not alter the report except for the 

deletion of references to such things as the railway spur line. Other sections, 

such as the one on “Project Description ” have undergone more extensive 

alterations. The purpose of the Addendum Number 2, therefore, is twofold : 

( 1) to outline those changes made necessary by the reduction in size of the 

proposed operation and ( 2) to explain plans and alternatives in more 

detail for those problem areas that are of greatest concern to the Coal 

Guidelines Committee of the British Columbia government. 

Rather than reproduce the Stage I Report in every detail, it 

was felt that only those sections containing major modifications should be 

included here. To facilitate the utilization of this Addendum, title pages have 

been included for each section as they appeared in the first report, regardless 

of whether changes were necessary or not. In some instances a few words of 

clarification may be included with such a title page, noting the obsolete 

references to facilities that are no longer included in the plan. The most 

obvious of these is the spur railway line. It should be remembered that this 

Addendum is intended for use in conjunction with the Stage I Report and is not 

a separate work in itself. 

* All units in this report are in the S. I. (metric) system. 
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II. SUMMARL 

This report is the second Addendum to the Stage I Report 

on the Environmental Impact Assessment of the proposed Sage Creek Coal 

Project. Its purpose is to describe the alterations in the above mentioned 

Stage I Report, made necessary by a reduction in the proposed production 

capacity from 3 million tonnes per year to 1.7 million tonnes per year. 

As such, it is expected that this addendum will be used in conjunction with 

the Stage I Report. 

The reduction in proposed mine output would have the effect 

of slightly altering the actual mining operation and project facilities, reducing 

the land requirements, and modifying some of the ecological and socioeconomic 

factors involved. This reduction does not alter the basic background data. 

Sections and paragraphs in the Stage I Report which refer to the actual coal 

deposit, the physical setting, water resources, climate, hydrology, 

environmental quality, aquatic resources, natural resources and land 

capability have not had to be changed, and so have not been repeated herein. 

&IINING OPERATION 

The basic mining method would be the same, regardless of 

the size of the operation. Two open pits would be created by removing the 
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overburden to disposal sites, allowing access to the coal seams below. 

Proposed disposal sites are located on both sides of each hill, and would be 

formed by approximately 423 million cubic metres of waste rock and 

approximately 24.5 million cubic metres of refuse from the coal preparation 

plant. 

The waste areas would cover an approximate area of 668 

hectares as compared to approximately 850 hectares for the earlier 

proposal. It is presently planned that both pits would ultimately fill with 

water to form lakes at the end of the project life. In all other respects, the 

entire project area would be recontoured, revegetated and reclaimed in 

the manner outlined in the Stage I Report. 

PROJECT FACILITIES 

The movement of the coal from the mine to the ocean port 

would change significantly and would involve a smaller tonnage. After passing 

through the preparation plant, the clean coal would still be stored in a loadout 

silo. Seam 2 which would be washed independently would be loaded separately 

into the silo when a blend of Seams 4 and 5 has been removed. From this silo, 

the coal would be loaded into trucks for transport to a facility at the Canadian 

Pacific Railway’s main line at Morrissey, where it would be placed in separate 

silos prior to being discharged to a unit train for the trip to port (probably 

Roberts Bank bulk loading terminal). 

The utilization of truck transport to the main rail line 

eliminates the need for a railway corridor up the Flathead Valley. The 
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existing logging road up the Harvey Creek valley, over Harvey Pass and 

down the Lodgepole Creek valley to Morrissey, would be upgraded 

for use by transport trucks. 

The amount of power needed by the project would be reduced 

although it would still be necessary to build a 230kilowatt line to the Natal 

substation. The power requirements for the project and community are 

now estimated at 15 megawatts. 

It has been established that, owing to the distance to 

established communities, a new town should be located in the Flathead Valley 

but alternatives to building such a town will be examined. Four possible 

townsites were identified a short distance from the mine as was documented in 

the main Stage I Report for this project. Since that time, a fifth townsite 

alternative, which is now preferred, has been identified at the junction of the 

Flathead River and Harvey Creek about 23 kilometres to the north. The 

projected workforce of the mine would be from 450 to 600 people. Based on 

population distribution and support personnel requirements, the town would be 

planned to accommodate an ultimate population of 1500. 

LAND AND UTILITY REQUIREMENTS 

Project land requirements for the mining operation would be 

about 1100 hectares. Other land requirements would be 380 hectares for the 

power line right-of -way, and about 36 hectares for the townsite. Water 

requirements are estimated at 500 litres per minute for the coal preparation 

plant, and 580 litres per minute for the townsite. 



II -4 

SOCIOECONOMIC CONSIDERATIONS 

The modified mining plan would generate primary employment 

for 450 to 600 people and should create further jobs in support and service 

industries. The project would help alleviate the current high 

unemployment problem in the area as well as increase the area’s 

economic base. The projected jobs and the total additional wages to the 

area would provide revenues from sales, income taxes and property taxes 

from the project facilities. 

RECLAMATION 

Reclamation work would be expected to begin as soon as 

operations have ceased in any one area. In many cases this would occur 

before the end of the mine life. The only variation to the Stage I Report 

in this respect is the provision for two lakes rather than one as noted 

previously. All other aspects of revegetation and reclamation remain as 

reported in the Stage I Report. 
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III. PROJECT DESCRIPTION 

Many of the underlying data and proposals remain as 

outlined in the Stage I Report. Under the present plans, however, the coal 

preparation plant would have an annual production capacity of 1. ‘7 million 

tonnes, rather than the 3 million tonnes used in the earlier report. The 

Flathead River-Harvey-Lodgepole Creeks road would be upgraded to enable 

the clean coal to be trucked to the Canadian Pacific Railway main line at 

Morrissey. A new town is still considered necessary, but it has been 

relocated to a site 23 kilometres north of the minesite. A more detailed 

description follows. 

A. EXPLORATION ACTIVITIES - 1976 AND 197’7 

In 1976 six holes totalling 907 metres were drilled and 

adit bulk sampling was carried out, all to obtain additional coal quality data. 

A complete evaluation of the total exploration programme 

at the end of 1976 revealed some anomalies which required clarification in 

order to develop a complete mining plan. Therefore, in the autumn of 1977 

nine holes totalling approximately 1829 metres are to be drilled for additional 

coal quality data. 
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B. MINING OPERATION 

Coal Deposits 

The information as provided in the Stage I Report regarding 

the deposits is complete and correct with the following alteration. In 

calculating the coal reserves, it has been deemed advisable to include only 

coal horizons of 0.8 metres or more in thickness. Shale partings of 1.3 metres 

or less have also been included. 

Pit Plan 

The reduction in size of the operation does not alter the basic 

mining method. An open pit would still be created in each of North Hill and 

South Hill, to the depth of the lowest seam. These would now be smaller than 

earlier planned. 

The removal and disposal of the overlying waste rock would be 

handled by 16.8 m3 -capacity, electrically-powered mining shovels and 150- 

tonne capacity off -highway haul trucks. This equipment would be assisted, as 

before, by smaller support equipment. After the removal of the overlying 

waste rock from above the coal seam the coal would be cleared with bulldozers, 

loaded into off -highway trucks by front-end loaders and hauled to the storage 

area. 
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Disposal of Waste Rock and Refuse 

The disposal of waste rock and refuse from the mine and 

preparation plant is subject to many local conditions. Efficient use of the 

Province’s resources requires that disposal areas must be placed where there 

are no underlying coal seams. Other locations are limited by the topography 

of the area and the necessity to minimize haulage time. Figure III-1 indicates 

the general location of the disposal areas and shows drainage patterns. As 

may be seen, the reduced size of the operation would enable the use of much 

smaller disposal areas than was the case in the Stage I Report. 

The main dump location for waste rock from the North Hill 

excavation woJld remain north of the mine area. In addition, a smaller section 

southwest of the proposed pit area would be used for the same purpose. Howell 

Creek would be diverted north of the disposal area (as outlined in the first 

addendum) and all drainage from the waste disposal areas would be contained 

and diverted to settling ponds. 

Waste rock from the South Hill excavation would also be 

disposed of in two separate locations. A portion of it would be placed in a 

hollow south of Cabin Creek and west of the pit. The remainder would be 

located due south of South Hill. 

The quantities of material from both pits that would require 

disposal are estimated to be 423 million m3 of waste rock and 24.5 million m3 
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of plant refuse, occupying considerably less land area than previously expected. 

As originally planned, the side slopes of the discard areas would be terraced 

to an overall slope of 26 degrees, thereby reducing erosion and increasing the 

rate of revegetation. Plans remain for the removal and stockpile of topsoil 

from dump areas for later reclamation use. Erosion would be limited by 

revegetating the exposed surfaces of the mining and discard areas upon 

becoming inactive. The runoff water from these areas would be diverted into 

settling ponds to reduce siltation of the streams until new vegetative cover 

was established. 

Reclamation would include the recontouring and revegetation 

of the excavation and discard areas. The reclamation of the discard areas 

would commence soon after completion of the excavation for which they were 

created. Stored topsoil would be used for restoring the areas in order to 

minimize the time required for the re-establishment of the vegetation. 

Coal Cleaning Plant 

The outline of the preparation plant in the Stage I Report has 

been changed only slightly. After passing through the rotary breaker, raw 

coal less than 50 mm in size would be conveyed to the raw coal silos. Refuse 

from the rotary breaker which is larger than 50 mm would be sent to the refuse 

stockpile. Once into the preparation plant, material between 50 mm and 19 mm 

( - 50 mm x + 19 mm ) in size would be treated by the heavy media vessel 
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(H.M. Vessel). The balance of the cleaning plant operation would remain as 

in the Stage I Report. The change noted above is also shown on the 

simplified flowsheet (Figure 111-2). 

C. ‘JRANSPORTATION 

When the size of the Sage Creek project was reduced, it was 

necessary to reconsider the alternative methods of transportation. Of the 

three methods considered, railway, truck and pipeline, a system of trucking 

was felt to be the most dependable and economic. Clean coal would be taken 

by truck from the property to a convenient rail location. The route which 

seemed most logical was the existing logging road which crosses the C. P. 

mainline at Morrissey and is shown on Figure 111-3. 

Several trucking contractors were contacted to obtain their 

opinion on truck haulage of coal at a rate of 1.7 million tonnes per year over 

this route. All of these contractors agreed that up to 2 million tonnes per 

year could readily be moved in this way, provided the road is sufficiently 

upgraded for trucks of 30 to ‘75 tonne capacity. The trucking operation, 

including the purchase, operation and maintenance of equipment, and the 

construction and operation of truck maintenance facilities at Morrissey, would 

all be provided by an independent contractor. Loaded trucks would be sprayed 

to control dust. 
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The truck loadout facility at the mine site would have a 

capacity of 2,000 tonnes, with additional emergency storage on the ground for 

50,000 tonnes. Drainage and dust from such storage would be controlled. 

The two products, Seam 2 and Seams 4 and 5 combined, would be produced, 

loaded and hauled at separately scheduled times and placed in separate bins 

at the rail loadout station. 

The rail loadout station would consist of a loading loop with 

facilities to load a 10,000 tonne unit train in four hours. Each car would be 

loaded with a blend of coal from Seam 2 and Seams 4 and 5 combined to the 

appropriate ratio for the total tonnage. 

Silos of 8,000 tonne and 12,000 tonne capacities would be 

loc,ated at the rail loading station for Seam 2 and Seams 4 and 5 respectively. 

No emergency ground storage is recommended for the Morrissey site for 

environmental reasons. Instead, all emergency clean coal storage would be 

maintained at the mine site. 

D. P-R FACILITIES 

Due to the reduction in the project size, the electric power 

requirements for the plant and townsite have been reduced to 15mW. The 

source of this power would still be the Natal substation No. 2 on Highway No. 3 

and the location of the transmission line would remain the same. 
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E. THE 

The Preliminary Environmental Impact Assessment of the 

Proposed Sage Creek Coal Project Stage I Report, which was originally 

presented and accepted, identified four alternate townsite areas. To varying 

degrees, each of these locations met a series of seven criteria dealing with 

such things as climate, travel distance and water supply. 

AS the project size has been scaled down, so too has the size 

of the town. The estimated total land requirements would now be about 37 

hectares rather than 145. This reduction in size has made it possible to 

include a fifth alternative which, on consideration, appears more desireable 

than the earlier choice. The new location is at the junction of the Flathead 

River and Harvey Creek, about 23 km. north of the proposed minesite. It is 

farther from the mining operations and the State of Montana but it is closer to 

Fernie than the previously selected site. There is good potential sun exposure, 

and other climatologicalfactors should be favourable. In other respects, the 

basic assumptions used in the original report remain the same. The new 

location is labelled area 5, and is shown on Figure 111-4. 

F. ALTERNATE SITES OR SOLUTIONS 

Mininz Oaerations 

The discussion of alternative .mining methods from the Stage I 

Report is still applicable in the context of a 1. ‘7-million-tonne-per-year study. 
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Disoosal of Waste Rock and Rti 

Alternate disposal sites were investigated during the 

preliminary design of the facilities. Disposal sites must be located close to 

the mining operation because of the amount of waste rock generated. The 

following alternatives to the selected disposal areas were evaluated : 

North Hill - a) Use one dump only, north of North Hill. This would 

substantially increase the haul distances involved in dumping 

the material that is presently allocated to the smaller dump 

southwest of North Hill. 

b) Dispose of a portion of the waste rock between Howell 

Creek and the Flathead River. Such an arrangement would 

require bridging Howell Creek, would increase haul distances 

and would have severe uphill grades for transit. 

South Hill - a) Use one dump only, south of South Hill. As was the case 

for North Hill, this alternative was rejected due to haul 

distance considerations. 

b) Dispose of South Hill waste rock into the North Hill 

excavation. This was not selected because mineable coa .l 

reserves would be covered over. While the present pit plans 

are for a 20 year mine life, reserves are sufficient to sustain 

a 1.7-million-tonne-per-year clperation for approximately 37 
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years. The coal that will remain after 20 years of mining 

continues downdip from the pit bottoms. If either of the 

planned pits were to be backfilled, a large portion of the 

proven reserves would be lost from future open pit mining. 

Coal Cleanina Pla& 

Several alternatives to the present flowsheet were discussed 

in the Stage I Report and have not been changed. These dealt with the need 

for cleaning, dry plant vs. wet plant, and the thermal dryer vs. centrifuges. 

Transnortation 

As outlined earlier, rail, truck and pipeline alternatives 

were considered for coal transportation. The truck haul route to Morrissey 

was recommended. A brief description of the other alternatives is as follows : 

a) Truck Haulage 

An alternate truck haul route was thought to be from the mine 

site south to a rail loading point in Montana. An appraisal of this 

possibility indicated that the haulage distance would be considerably 

greater and that several portions of the existing road would require 

major upgrading. More importantly, it would likely be next to 

impossible to obtain permission for this plan from the State of Montana. 

I I 
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b) Rail HaulaPe 

In the Stage I Report it was established that it would be 

necessary to construct a spur rail line from the mine site to the 

Canadian Pacific main line at the McGillivray loop ,in the Crowsnest 

Pass. It was determined, however, that without government support 

or other financial assistance, the cost of a spur railroad could not 

be supported by the Sage Creek project. The reduction in production 

capacity simply has the effect of making such a railroad more 

uneconomic. 

c) Coal Pioeline 

The possibility of pipelining coal from the mine site to a 

rail loading point has also been studied, and is still under consideration. 

A major group of pipeline designers and contractors have expressed 

the opinion that dependable technology for the pipelining of 

metallurgical coal can be developed. All successful coal pipelines 

to date have handled coal of fine consistency for thermal electric 

powerplant use. Metallurgical coal must be pumped at a consistency 

of - 19 mm to maintain its metallurgical qualities and to minimize the 

problems of dewatering at the delivery end. 

It is not felt that coal pipelining can be safely considered 

at this time, but if this technology were to emerge as a dependable 
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method of moving coal from the property to the Canadian Pacific 

Rail main line, it could have a major impact on the economics of 

the project. 

Power Facilities 

There have been no new alternative sources of power under 

consideration since the Stage I Report. 

Townsite 

Regarding the location of mine and support service employees, 

it is still felt that none of the established communities adequately meets the 

necessary requirements of space and short commuting distance. As noted 

earlier, a fifth alternative site for a new town has been added, and is shown 

in Figure 111-4. The new townsite, like the other four, is on glacial 

morraine and is in the ungulate winter range area. It is not, however, on the 

ungulate migration routes. 

It is recognized that the establishment of a new townsite for a 

one industry operation poses many social and economic problems. 

Hence, a study will be made on alternative plans such as transportation of 

employees from existing towns by various means (eg. helicopter). 
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IV. POTENTIAL LAND AND UTILITY REQUIREMENTS 

A. LAND 

The land requirements of the Sage Creek Coal Project have 

been reduced as the production capacity has gone down. The only area which 

would remain the same would be the preparation plant and other buildings. 

The area formerly assigned to railway loading facilities would be used 

for a truck loading facility. The land requirements are outlined in Table 

IV - 1 below. 

Table IV-l 

MINING OPERATION LAND REQUIREMENTS 

Facilities Land Reauirements - Hectares 

North Hill Excavation 16’7 

South Hill Excavation 129 

Waste Dumps 668 

Preparation Plant and Other Buildings 36 

Clarification and Thickener Emergency Dump Pond 3 

Storm Runoff Retention Ponds 94 

Total 1097 



The amount of land required for right-of-ways is reduced by 

the elimination of the railway. The existing logging roads would be upgraded 

for use, so there would be no additional land requirements. The necessary 

land for the powerline would still be 380 hectares. 

Land requirements for the townsite would also be reduced as 

a result of the smaller projected population. Requirements for the town are 

detailed in Table IV-2 below. 

Table I V-2 

TOWNSITE LAND REQUIREMENTS 

. . . &Ql&&& 

Housing 

Education 

Parks and Recreation 

Commercial, Industrial 

Municipal - Institutional 

Roads and Land Losses 

Total 36.4 

Land Reawents - Hectares 

21.6 

1.6 

4.0 

0.7 

1.6 

6.9 
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To summa&e, the total land requirement for the smaller 

Sage Creek Coal Project would be in the order of 1513 hectares rather than 

the 27’74 hectares for the ~3-million-tonne-per-year project. 

B. WATER 

The design of water utilization for the preparation plant and 

the water source remains the same as in the Stage I Report. The quantities 

of water, however, have changed. A preliminary water balance is given in 

Figure I V-l and the total water requirements are shown in Table IV-3 below. 

Table IV-3 

WATER REQUIRMENTS 

Facilitv Reauirements (metres3 /min. 1 

Coal Preparation Plant 0. 5 

Townsite 0.6 
-- 

Total 1.1 
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C. POWER 

Power would still come from the substation at Natal via a 

230-kV transmission line. The total power requirements, however, would 

be lower than earlier estimated. The new requirements are shown in 

Table I V-4 below. 

Table IV-4 

ELECTRICAL POWER REQUIREMENTS 

m&j&y Power Demand ( megawatts) 

Townsite 

Plant 

3.7 

11.3 

Total 15. 0 
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V. PHYSICAL ENVIRONMENT 

The information as presented in the Stage I Report is 

correct and essentially complete for application tothe smaller operation. The 

main variation applies to the further studies as outlined in that volume and in 

the first Addendum (dated September 1, 1976). This variation involves studies 

of the physical characteristics for the Stage II Report which would be expanded 

to include Harvey Creek owing to the possibility of locating the town at the 

Harvey Creek/Flathead River junction. 

There will also be some difference in the nature of the 

environmental impacts to be expected. In most cases, the impact is expected 

to be reduced due to the smaller scale of the project and the exclusion of a 

railway in the Flathead Valley. Some impacts are expected to remain as 

outlined in the Stage I Report. 
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VI. AQUATIC ECOSYSTEMS 

It is intended that attention be given to the aquatic life of 

Harvey Creek. This will include environment, productivity, impacts and 

mitigating measures. 

The reduction of the project size would reduce the impact 

on the aquatic environment. This will be investigated for the Stage II Report. 
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VII. GRRESTIUAL ECOSYSTEMS 

The background information supplied for the Stage I Report 

is complete and is applicable to either size of operation. It was determined 

that the 3-million-tonne-per-year plan would probably have very little economic 

effect on forest production, but that mine development and operation must 

inevitably effect the wildlife resources and could effect heritage resources. 

Such effects would logically be reduced as the size of the operation becomes 

smaller. The exclusion of a railway removes a potentially damaging influence. 

It may be expected that the smaller project will have the same type of impact 

on the terrestrial ecosystems as the larger one did, despite their smaller 

damage potential. It is felt, therefore, that the necessary mitigating measures 

must remain as outlined in the Stage I Report. 
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VIII. LAND USE AND CAPABILITIES -- 

With the exception of removing references to the railway and 

modifying mention of the town from the lower to middle Flathead Valley, no 

changes are now necessary for this section. 
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IX. SOCIAL AND ECONOMIC CONSIDERATIONS 

A. ElSENT COMMUNITIES AND WAY OF LIFE 

During the time since acceptance of the Sage Creek Stage I 

Report there have been no significant changes in the established communities. 

B. POTENTIAL PROJECT IMPACTS 

Pooulation and Emnlovment 

The modified mining plan would have the effect of reducing 

the size of the construction labour force and reducing the number of permanent 

jobs in the mine and plant and in the service industries. The 1. ?-million-tonne 

plan would require a construction labour force for a period of about two years 

and a permanent labour force of from 450 to 600 for the operation of the mine 

and plant facilities. This would generate some additional jobs in service 

industries. Five years after start -up ( settled condition) about 425 mine 

employees would live in the town, providing a minimum employment base. A 

level of employment of this size could be expected to generate a townsite 

population of 1100 people as shown in Table IX-l. The projected 450 permanent 

jobs would generate a minimum annual total wage on the order of $7,000,000 

per year. 
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TABLE IX-l 

POPULATION SUMMARY - SETTLED CONDITION 

Basic Industry Employees 

Employees’ Wives (60 % of above) 

Children (70% of married couples with 2. 

Other 

1 children per family ,I 

Total Population 

425 

255 

375 

45 

1100 

J 
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Housina and-ndarv F.ffects 

It may be expected that the secondary effects, trade services 

and housing needs would be of similar type as for the larger town, only on a 

smaller scale. Approximately 25 per cent of the project employees would 

likely commute from one of the neighbouring communities despite the distance. 

It is expected that about 22 per cent of the workforce would be housed in 

detached houses, 22 per cent in mobile homes, 22 per cent in apartments 

and 9 per cent in townhouses. The resultant distribution of housing types 

would be 124 detached units, 124 mobile homes, 124 apartment units and 

53 townhouse units for a total of 425 units. 

&hools 

The projections of school age children ,generated by the 

anticipated population are shown in Table 1X-2. Because of their expected 

small number, senior secondary school students would probably be bused to 

or boarded at Fe&e. The provision of a ‘7 classroom school would be 

necessary to accommodate the large number of elementary and junior 

secondary school-aged children. 
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C. -TING ACTIONS AND FURTHER STUDIES 

It is felt that the same items will need further detailed study 

and analysis, regardless of project size. There is one change, however : 

the studies of fish capabilities would now include Harvey Creek. 
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X. RECLAMATION 

Proposals for the reclamation of the area have undergone 

only partial modifications. Although the size of the proposed project has 

been scaled down, the importance of the reclamation programme has not. 

In the Stage I Report it was stated that the South Hill pit would be allowed to 

fill with natural source water to form a lake. Present plans would allow both 

pits to form lakes, ultimately draining into Cabin Creek. This proposal has 

not yet been finally decided upon, however, and will be covered in detail 

in the Stage I I Report. 
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x1; ENVIRONMENTAL OVERVIEW 

It was noted in the Stage I Report that some impacts must 

be expected as a result of any human intrusion in the area. In fact it may be 

said that as a result of logging operations much of the Flathead Valley can no 

longer be considered to be in a natural state. The Stage I Report expressed 

the conviction that many of the potential impacts caused by a mine in the 

valley will be either reduced or avoided through efficient environmental design 

and operation of the project. Being aware of the potential impacts of a 3 -million 

tonne-per-year project, it appears most likely that such impacts can be 

further reduced or avoided with a smaller operation and removal of some 

potentially damaging features from the plan. The continuation of studies for 

the Stage II Report should clarify this possibility. 
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(i) 

PREFACE 

In June 1977 Mitsubishi Mining and Cement Co. Ltd. of Tokyo 

were engaged in a consulting capacity to respond to questions 

raised over the mineability of the South Hill with respect to 

the faulting. Their conclusion was that mining the hill would 

not present a problem: however, in view of demonstrated coal 

quality variations (a conclusion arrived at from the F.S.I. 

contour plans sent to Mitsubishi) maintaining a blend of seams 

2, 4 and 5 would have to be demonstrated. 

It was pointed out to the representatives of Mitsubishi 

that the F.S.I. contours were developed from all data regardless 

of drilling method and recovery. Following a drill coring 

programme (1976 drilling programme) to check low F.S.I. trends 

rotary hole results were found to be unreliable and were 

discontinued from further use for generating F.S.I.'s. Using 

results from core samples only it could be demonstrated that 

coal quality was in fact consistent throughout the deposit. The 

Mitsubishi representatives felt that more drilling was required 

to support this claim and recommended that only seam intersections 

of greater than 80% recovery should be used. When data from 

intersections of greater than 80% recovery was plotted obvieus gaps 

in information were revealed. 

Arising from these discussions agreement was reached to carry 

out supplementary drilling to generate sufficient data points 

having a maximum radius of influence of 800 feet, to adequately 

demonstrate consistency of coal quality. A drilling programme was 

subsequently planned and carried out from September to November 1977 
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This report has been written to document the events and 

results of the supplementary drilling programme. 
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SUMMARY & CONCLUSIONS 

The drilling programme was completed successfully with core 

recovery from 46 coal seam intersections averaging 88 percent 

and broken down as follows: 

go-100% 26 intersections 

80- 90% 12 intersections 

70- 80% 7 intersections 

70% 1 intersection 

46 intersections 

The drilling programme generated sufficient sample points 

within the proposed pit limits to provide quality control for 

all coal seams. 

The washability tests performed at each sample point 

indicate that washability characteristics for each seam are 

consistent throughout the proposed pit areas. 

The drilling supported the geological interpretation as 

presented for North Hill and only minor adjustments to 

structural contours and thickness isopachs were necessary due 

to defining previously interpolated contacts or thicknessess. 

On South Hill modifications to the structural interpretation were 

required as a result of the drilling in two areas. The 

modifications necessitated do not significantly alter reserves 

or significantly effect the mineability of the deposit. 
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INTRODUCTION 

The drilling programme commenced September 12 with the 

mobilization of drilling equipment to the property and was 

concluded November 10 with the completion of hole 77D 09. Ten 

holes, 4 on North Hill and 6 on South Hill, were drilled for a 

total of 6472 feet. 

The drilling contract was awarded to Connors Drilling 

Limited of Vancouver who supplied two skid-mounted Longyear 38 

drills equipped with triple tube wireline equipment to recover 

H.Q. core (2 3/8" diameter). 

Preparation and maintenance of access roads and drill sites 

was carried out using a D-6C provided by Ralph Wright Constructio 

Limited of Cranbrook, B.C. The D-6C was also used to reclaim 

roads and drill sites following completion of the drilling. 

Lopping and scattering of trees felled during construction of 

roads and drill sites was carried out by Ralph Wright Construct- 

ion. 

The contract to supply the camp and catering facilities was 

awarded to McMeekin Construction Limited of Rocky Mountain House, 

Alberta. 

LOCATION AND ACCESS 

The Sage Creek Coal property lies in the lower Flathead 

Valley in southeastern British Columbia. The centre of activity 

is some 6 air miles,north of the border near the confluence of 

Howell and Cabin Creeks. Geographically this location lies at 

49'06' north latitude, 114O34' west longtitude (N.T.S.: 82-G-1,2; 
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The centre of the property is 35 air miles southeast of 

the town of Fernie, B.C; the nearest settlement whese supplies 

and services are available. (Location Map Dwg. L-2692). 

Access to the property from Fernie is via paved Provincial 

Highway No. 3 to Morrissey and from there via gravel surfaced 

B.C. Forest Development Roads along Lodgepole and Harvey Creeks 

and Flathead Valley. An alternate route into the property is 

south from Highway No.3, east of Michel, B.C. , along the Flat- 

head Road. The Flathead Road continues across the International 

Boundary to Columbia Falls, Montana. 

The nearest railway to the property is CP's line in Crows 

Nest Pass area and in Elk Valley at Morrissey. Electrical 

power is available in Elk Valley and the Crows Nest Pass area. 

DRILLING 

Ten core holes were drilled to provide "good recovery" coal 

core for quality analysis to be used for demonstrating consist- 

ency of coal quality throughout the proposed pits areas. Four 

holes, 77D 01 to 17D 04 inclusive, were drilled on the North Hill 

and six holes, 771) 05 to 77D 10 inclusive, were drilled on the 

South Hill. 

Drill Hole 77D 01 

This hole was drilled primarily to fill a void in seam 

quality information for Seam 5L. Recovery of this seam was 80%. 

The hole was drilled to a depth of 916 feet and intersected i 

normal sequence of stratigraphy. 

Drill Hole 77D 02 

.This hole was drilled primarily to fill a void in seam 
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quality information for Seams 4U, 4L, 5U and 5L. The hole 

was successfully completed providing the following recoveries: 

Seam 4U 92% 

Seam 4L 84% 

Seam 5U 90% 

Seam 5L 84% 

The hole was drilled to a depth of 430 feet and intersect- 

ed a normal sequence of stratigraphy. 

Seam 4L is thinner than anticipated at this location: 

however, the thinning is depositional and is demonstrated on the 

updated correlation chart for Seam 4 (DWG. G4474-2) on file. 

Drill Hole 77D 03 

This hole was drilled primarily to fill a void in seam 

quality information for Seams 4U, 5U and 5L. The hole was 

successfully completed providing the ~following recoveries: 

Seam 4U 86% 

Seam 5U 75% 

Seam 5L 90% 

The hole was drilled to a depth of 520 feet and intersect- 

ed a normal sequence of stratigraphy. 

Drill Hole 77D 04 

This hole was drilled primarily to fill a void in seam 

quality information for Seams 4U, 4L, 5U and 5L. The hole was 

successfully completed providing the following recoveries: 

Seam 4U 96% 

Seam 4L 94% 
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Seam 5U 95% 

Seam 5L 94% 

The hole was drilled to a depth of 682 feet and intersected 

a normal sequence of stratigraphy. 

Drill Hole 77D 05 

This hole was 'drilled primarily to fill a void in seam 

quality information for Seams 4U, 4~ and 5L. The hole was 

completed providing the following recoveries: 

Seam 4U 73% 

Seam 4L 91% 

Seam 5L 77% 

The recovery in Seam 4U represents a loss of 7 feet in the 

middle of the seam caused by equipment failure. Because the 

loss was concentrated in one zone it was deemed necessary to 

redrill this hole. A location 400 feet north was selected and 

hole 77D 10 drilled. 

Seam 5~ is in faulted contact with the basal sandstone and 

part of the seam is displaced. The fault is a minor fault and 

cannot be traced along strike. The sample recovered from this 

seam is considered unrepresentative because of the fault and 

washability information resulting from the sample should not be 

used in an evaluation of coal quality. 

A thinning of the interval between Seam 2 and Seam 4 resulted 

in Seam 4 and stratigraphy thereafter being intersected 100 feet 

shallower than anticipated. The thinning is due to stratigraphy 

and is explained in the section dealing with geology. 

The hole was drilled to a depth of 510 feet. 
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Drill Hole 77D 06 

This hole was drilled primarily to fill a void in seam 

quality information for Seams 4L and 5U. The hole was 

successfully completed providing the following recoveries: 

Seam 4L 94% 

Seam 5U 95% 

The hole was drilled,to a depth of 730 feet. A normal 

sequence of stratigraphy was intersected to Seam 2 although 

deeper than anticipated. The interval between Seam 2 and Seam 4 

was thinned and from Seam 4 to the total depth a normal sequence 

of stratigraphy was intersected where anticipated. The thinning 

between Seam 2 and Seam 4 is explained by faulting and is 

explained in the section on geology. 

Drill Hole 77D 07 

This hole was drilled primarily to fill a void in seam 

quality information for Seams 4u, 4~, 5U and 5L. The hole was 

abandoned after drilling 130 feet because of excessive down 

hole sloughing and the failure to drive casing. The drill was 

skidded 15 feet and hole 77D 07A drilled. 

Drill Hole 77D 07A 

This hole was successfully completed providing the follow- 

ing recoveries: 

Seam 4U 85% 

Seam 4L 87% 

Seam 5U 95% 

Seam 5L 91% 
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The hole was drilled to a depth of 778 feet and intersected 

a normal sequence of stratigraphy. 

Drill Hole 77D 08 

This hole was drilled primarily to fill a void in seam 

quality information for Seam 5U. The hole was successfully 

completed and provided a recovery of 98% for this seam. 

The hole was drilled to a depth of 886 feet and intersected 

a normal sequence of stratigraphy to seam 5. The geologic 

character of Seam 5 is different in this hole from surrounding 

holes and is difficult to correlate. See updated correlation 

chart for Seam 5 South Hill (DWG. G4475-3) on file. It should 

be noted that washability characteristics from this intersection 

are also different from the norm; however, the characteristics 

show an improvement in the coal quality. See section on coal 

quality for further explanation of geologic character. 

Drill Hole 77D 09 

This hole was drilled primarily to fill a void in seam 

quality information for Seams 4U, 4L, 5U and 5L. The hole was 

successfully completed providing the following recoveries: 

Seam 4U 94% 

Seam 4L 92% 

Seam 5U 94% 

Seam 5L 92% 

The hole was drilled to a depth of 495 feet and intersected 

a normal sequence of stratigraphy. 
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Drill Hole 77D 10 

This hole was an extra hole drilled to provide quality 

information for Seams 4U and 5L because of the poor information 

generated by hole 77D 05. The hole was successfully completed 

providing the following recoveries: 

Seam 4U 88% 

Seam 5L 79% 

The hole was drilled to a depth of 541 feet. 

As for hole 77D 05 the interval between Seams 2 and 4 was 

thinner than anticipated and is explained by stratigraphic thinnin 

(See section of geology). Seam 2 was partially displaced by a 

minor fault which cannot be traced along strike. 

All holes were logged visually and detailed litholoyy logs 

are attached as Appendix A at the back of this report. 

All holes were logged open hole with Gamma Ray/Neutron, 

Sidewall Density and Caliper probes. In addition holes 77D 03 

and 77D 05 were logged with a Focused Beam probe. Copies of all 

geophysical logs are attached to this report as Appendix F. As an 

experiment a directional survey was run in hole 77D 04; the 

results are tabulated and attached to the lithology log in 

Appendix A. 

All drill holes were surveyed and the co-ordinates and 

elevations are tabulated in Table 111 preceeding Appendix A. 

The surveyed co-ordinates and elevations of all holes drilled in 

1976 are also attached. 
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All holes, coal seam intercepts, recoveries and analytical 

data for raw coal are tabulated in Tables 1 (North Hill) and 

Table 11 (South Hill). 

Columnar sections of all holes were drawn at 1"=40' and 

coal sequences expanded to 1" = 2.0'. Reductions of these 

drawings are attached as Appendix R., 

GEOLOGY 

The geological interpretation of the North Hill was 

supported wherever drilled and only minor adjustments to 

structural contours and thickness isopachs were necessary due 

to defining previously interpolated contacts or thicknesses. 

The geological interpretation of the South Hill was 

supported in 3 holes; however, modifications to the structural 

interpretation were necessitated by drilling results from holes 

77D 05, 77D 06 and 77D 10. The modifications necessitated do 

not significantly alter reserves or significantly effect the 

mineability of the deposit. 

In hole 77D 05 a thinning of the stratigraphic section 

between Seam 2 and Seam 4 resulted in Seam 4 and stratigraphy 

thereafter being intersected approximately 100 feet shallcuer 

than anticipated. The same interval is thinned in hole 77D 10 

to the north and SCC 24 to the east. A previous interpretation 

by the writer suggested the thinning to be caused by faulting; 

however, with completion of the recent drilling there is now 

evidence to suggest the thinning to be statigraphic rather than 

structural. In support of this a correlation chart of the 
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interval between Seam 2 and Seam 4 and an isopach map of the 

same interval have been developed and are on file in the drafting 

department (Dwg. G4475-4 and Dwg. Misc. 2772 respectively). To 

accommodate the changes fault No. 9 is assumed to have terminated 

south of hole SCC 19 and a flattening of the dip in ho~les 77D 05 ., 

and 77D 10 suggests the development of a localised roll of the 

strata. All sections and structural contour plans have been 

modified to reflect this change. 

In hole 77D 06 a thinning of the strata between Seam 2 and 

Seam 4 is explained by faulting. A previous interpretation by 

the writer suggested the existence of an east dipping normal fault 

projected to the surface north of hole 77D 06 and cutting hole 

75R 07 (fault No. 8'); however, faced with the stratigraphy 

intersected in hole 77D 06 the fault is now considered to be a 

west dipping normal fault and is probably a splay off fault No. 5. 

The fault is shown on the plans and sections as fault No. 5'. The 

fault cuts hole 75R 07 and 77D 06 causing loss of section in both 

holes. All sections and structural contour plans have been modifiec 

to reflect this change. 

Other adjustments to structural contours and seam thickness 

isopachs for South Hill were made to reflect minor differences from 

previously interpolated contacts. 

COAL QUALITY 

The coal seams and horizons intersected in the drill holes 

were sampled on the basis of lithology usually in increments of les: 

than 2.0 feet. Channel samples were cut from the core from each 

increment for field tests and the rest of the samples were sent 

RIO TlNTO CANADIAN EXPl.ORlTlON LlMlTEO 
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to Birtley Coal and Minerals Testing in Calgary. 

Field tests were limited to raw coal F.S.I. and were 

carried out for holes 77D 01 to 77D 03. The results are 

tabulated at the back of this report as Appendix B. 

The samples sent to Birtley Coal and Minerals Testings 

were tested for raw coal F.S.I., raw coal ash, and specific 

gravity (dry basis). Coal seam composite samples were prepared 

and tested for washability characteristics. In a few cases where 

contacts were poorly defined - where shale to shaly coal sequences 

separate rider seams above or below the main seam - two or more 

composite samples were prepared and tested for washability. This 

practice provided necessary information for selecting mining 

cutoffs and also provided information to study the effects of 

dilution on washability characteristics. In the case of the latter 

expanding the interval to include the rider seams increased the 

raw ash and decreased the yield but did not significantly affect 

the washability characteristics. F.S.I. 's were determined for 

recomposited samples at each s.g. float fraction in the heavy 

media circuit and the water only circuit and, for a recomposited 

seam sample consisting of the froth flotation fraction and the 

float fractions from both circuits at the relevant s.g.'s 

selected to optimise yield while maintaining coal specifications. 

The additional F.S.I. determinations were made to avoid 

calculating F.S.I. 's on a weighted average basis because of 

inaccuracies inherent in calculating F.S.I.'s. A comparison 

between calculated F.S.I.'s and actual F.S.I.'s is shown in 

Appendix D attached. The differences justify the need for actual 

110 TlNnJ CANADIAN EXPLORATION LIMlTED 
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F.S.I. determinations; however, the differences do not warrant 

adjusting calculated F.S.I. 's from previous samples by developing 

a correction factor. 

All laboratory test results are attached to this report 

as Appendix C. 

The results of the washability tests show that washability 

characteristics from each sample point for each seam are 

consistent throughout the proposed pit areas. Differences in 

yield are apparent between sample points and generally reflect 

varying raw ash content. The varying raw ash content is 

primarily due to the degree of rock dilution and does not 

reflect a change in the quality of the seams. 

Washability tables for all sample points with greater 

than 80% recovery are shown on plans of each seam at 1" = 200 ft. 

on file (Dwg.W4564-1 to Dwg.W4564-5 inclusive and Dwg.W4565-1 

to Dwg.W4565-5 inclusive). 

Three sample points generated by the 1977 drill holes 

are singled out as varying from the norm. 77D 03 Seam 4U: This 

intersection gave a slightly lower than normal F.S.1. for 

Seam 4U. The intersection at this point was also approximately 

10 feet thinner than anticipated from the surrounding holes which 

could reflect a change in maceral distribrution causing a greater 

concentration of inerts and thus depressing the F.S.I. 

77D 05 Seam 4U: This intersection gave a higher than normal 

F.S.I. for Seam 4U. An interval of 7' at the top of the lower 

half of the seam was not recovered. This could cause a 

RIO TlNTO CANADIAN EXPLOR*TION LiMITED 
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significant weight redistribution of macerals and result in 

the change in F.S.I.'s. 

77D 08 Seam 5: The washability characteristics for both Seam 5U and 

Seam 5L show an improvement in coal quality. The geologic 

character of the seam is also different in this hole from 

surrounding holes and proved difficult to correlate. The 

change in washability characteristics could reflect the 

change in geologic character. There is another possible 

explanation worth recording although not used in an interpret- 

ation. The geologic character of seam 5U is similar to that of 

5L in surrounding holes and the washability characteristics are 

similar to those of 5L in surrounding holes. It is possible 

that 5U has in fact shaled out in this location leaving only 

5L and a new seam developed in the basal sandstone. (See 

schematic diagram Fig. 1 following). 

None of the above three sample points is considered to 

detract from the overall consistency of coal seam quality for 

each seam. 
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SCUTC HILL 

.:Ez‘;.! 2 I - i 
13 C5 iXat Recovered 

-73 06 ;234.75'-251.3 
-73 07-A 192.9'-213.3' 
-73 08 244.0'-260.5' 
-73 10 :(56.4'-62.35' 

1is.!“! 4u 
=7;; 206.0'-236.6' 
-73 06 :370.3'-392.3' 
;;; ;;A'459.7'-503.6' 

510.3'-556.8' 
77D 09 149.0'-187.4' 
772 10 249.3'-276.9' 

- .  2.y.; 3 5 

‘73 05 ,241.3'-2Z7.8' 
'7!j C6 JQl.&"-415.2' 
-73 07A,50&.8'-525.7' 
-7D 08 /562.7'-551.0' 
‘73 09 192.51-225.3' 
-'73 10 2&2.1'-236.7' 

:73 05 473.7'-483.2' 9.5' 474.01-463.5' 9.5’ 
773 06 557.5'-678.2' 20.7' 657.5'-677.0' 19.5’ 
77D 07A 717.6'-729.5' 11.9' 716.0'-729.5' 13.5' 
773 OS &25.4'-846.4' 21.0' &2&.5'-845.5' i6.5' 
773 09 426.0'-445.6' 19.6' 425.0'-445.0' 20.0' 
772 10 4&7.5'-498.3' 10.8' 4&7.0'-496.5' 9.5' 

-- 14.0'- 30.5' 16.5' 
16.55' !34.0'-250.0' 16.0' 
20.4' i93. O'-213.0' 20.0' 
16.5' !43 .5' -260.0' 16.5' 

5.95' 57.0'-62.0' 5.0' 

30.6' 
22.0' 
43.9' 
46.5' 
38 .4' 
27.6' 

. 
i . 
I‘ 
ii 

!05.0'-235.0' 
370.5'-392.0' 
359.5'-503.0' 
5iO.O'-557.0' 
14&.0'-i&6.0' 
2:9.5'-276.0' 

30.0' 
21.5' 
43.5' 
47.0' 
36.0' 
26.5' 

6.5' 
13.4' 
16.9' 
18.3' 
32.8' 
14.6' 

j 

jj 
I: : 

241.0'-247.5' 
399.0'-414.0' 
50&.5'-526.0' 
562-O'-585.0' 
192.0'-226.0' 
2&1.5'-296.5' 

6.5' 
15.0' 
17.5' 
18.5' 
3410' 
15.0' 

I 

-'HA?4 5I.l 
773 03 1 
773 06 i 
773 07A 
773 08 
77D 09 i 

77D 10 1 

486.5'-490.C 3.5' 487.0-492.0' 5.0' 
683.5'-709.2 25.8' 683.5-709.0' 25.5' 
737.3'-757.5 20.2' 735.5'756.0' 20.5' 
&51.8'-861.C 9.2' &52.0'-860.0' 8.0' 
454.5'-475.1 20.6' 454.0' -474.0' 20.0' 
502.2'-515.1 12.9' 502.0'-515.0' 13.0' 

- 
LOG CHSCX 
):i TH;C:;SEE;S - 

RECOVERY 
i 

-i- 

Nil 
90% 
71% 
93% 
75% 

- 

( 

L- -- 

32.6% 1.49 
36.1% 1.59 
30.6% 1.51 
44.36) 1.8.9 

N.A. 
1.58 
1.635 
1.58 
N.A. 

N.A. 
1.42 
1.51 
1.44 
i.73 

N.A. 
29/52% 
32.5% 
29.5% 
N.A. 

73% 26.4% i.553 1.46 1.46 23.6% 
86% 28.0% 1.53 1.535 1.45 27.5% 
85% 21.0% 1.463 1.535 1.40 27.5% 
96% 21.6% 1. 46 1.535 1.40 27.5% 
94% 25.4% 1.498 1.565 1.43 29.0% 
88% 32.1% 1.56 1.49 1.48 25.1% 

91% 27.6% 1.546 1.515 1.47 
94% 34.1% 1.60 1.63 1.51 
87% 33.1% 1.60 1.61 1 51 
84% 32.9% 1.58 1.615 ;:49 
92% 35.1% 1.61 1.665 1.52 
84% 33.8% 1.59 1.63 1.50 

26.5% 
32.0% 
31.0% 
31.5% 
34.0% 

I, 
32.0% 

95% 
95% 
95% 
99% 
94% 
90% 

77% 

;y; 

;:i 
79% 

:2&.37%) 
30.8% 
26.9% 
21.8% 
40.6% 
33.92% 

1.566 1.525 1.49 
1.60 1.61 1.51 
1.53 1.62 1.45 
1.45 1.505 1.39 
1.676 1.69 1.57 
1.63 1.615 1.53 

27.04% 
31.0% 

I 
31.5% 
26.0% 
35.0% 
31.5% 

I 

153.44%) 
33.0% 
35.3% 
28.4% 
39.9% 
42.6% 

1.&7 1.65 1.72 33.00% 
1.59 1.62 1.50 31.5% 
1.60 1.68 1.51 34.5% 
1.52 1.59 1.44 30.0% 
1.683 ,1.660 1.58 '33.49% 
1.57 1.63 1.49 32.0% 

- 
DXNSITY 

LAB LOG 
S. G. 1 

T- 
?E;I.L)I:;G 

IXSITU RAW ASH 
EiiL:: DE"ER:.lISED FRO>1 
DE>:SITY DEKSITY LOG: I 

Y-- 

/ 
i 

T.S.1. 

N.A. 

3 l/2 

1 i/2 
1 l/2 

2 i/2 

i i/2 

1 l/2 

3 
4 



TABLE 111 

COORDINATES AND ELEVATIONS OF 1976 & 1977 DRILL HOLES 

DRILL HOLE 

76D 01 

76D 02 

76D 03 

76D 04 

76D 05 

16D 06 

77D 01 

77D 02 

77D 03 

77D 04 

77D 05 

77D 06 

77D 07 

77D 07A 

771) 08 

77D 09 

77D 10 

NORTHING 

1976 

17,853,550.6 

17,854,636.4 

17,851,464.9 

17,847,413.3 

17,845,808.7 

17,846,672.3 

1977 

17,853,071.7 

17,855,064.6 

17,856,637.9 

17,855,088.1 

17,845,464.3 

17,845,854.9 

17,847,829.8 

17,847,821.0 

17,846,676.2 

17,847,898.5 

17,845,795.9 

EASTING 

585,210.O 

585,496.3 

584,897.4 

585,272.0 

583,065.4 

583,556.4 

585,057.5 

584,435.6 

585,836.2 

586,041.6 

582,952.6 

584,235.6 

585,322.2 

585,328.l 

585,222.4 

582,968.6 

582,821.8 

ELEVATION 

5132 

5039 

4742 

4903 

5215 

5145 

5144 

5317 

4960 

4841 

5190 

4991 

4769 

4769 

4861 

5229 

5239 















00372 (5) 
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APPENDIX B 



Y 

.‘v 

Sage Creek Coal 
Hole 77 D 01 

St?ElIIl Sample No. 

‘A’ C 28242 128 129 1.0 1450.5 5* 

'A' C 28243 145.5 148.6 3.1 4104.5 7 

#l C 28244 219.6 221.1 1.5 1179.8 7 

1 C 28245 222.0 224.3 2.. 3 3603.6 1 

2 C ~28246 394.0 394.6 0.6 885.9 

2 C 28247 394.6 395.1 0.5 1529.3 

2 C 28248 395.1 396.7 1.6 2140.9 

2 C 28249 396.7 397.7 1.0 2422.4 

2 ‘C 28250 398.0 398.9 0.9 1588.7 

2 C 28251 398.9 399.7 0.8 1130.3 

2 C 28252 399.7 402 2.3 2501.3 

2 C 28253 403.0 404.4 1.4 1788.3 

2 C 28254 405.0 409.0 4.0 4848.7 

2 C 28255 410.0 411.4 1.4 1735.1 

2 C 28256 412.0 415.3 3.3 4183.4 

2 . C 28257 415.5 417.9 2.4 3269.3 

2 C 28258 419.0 420.3 1.3 2369.5 

2 C 28259 421.0 421.7 0.7 1053.8 

2 C 28260 421.7 424.5 2.8 4660.9 

4u C 28261 

4u C 28262 

4u C 28263 

4u C 28264 

Page 1 

Footage 
From To Interval Weight F.S.I. 

(G.) 

1* 

7.0 

1 

71 

A-l; B-9 

A-6+; B-3&; C-l 

A-6+; B-l 

A-l; B-79; C-l; D-2 

A-l; B-5+ 

14 

583.0 583.7 0.7 1303.7 1 

583.7 586.5 2.8 3657.5 A-l; B-l; C-6& 

586.7 589.3 2.6 3032.7 1 

589.3 590.9 1.6 2661.7 3 



Sage Creek Coal 
Hole 77 D 01 

Seam Sample No. 

4u C 28265 

4u C 28266 

4u c 28267 

4u C 28268 

4u C 28269 

4u C 28270 

4u C 28271 

4L 

4L 

4L 

4L 

4L 

4L 

4L 

4L 

'D' 

'D' 

'D' 

5u 

5u 

5u 

5u 

5u 

5u 

C 28272 634.0 635.5 1.5 2.80.6 A-l; B-l; C-l; D-l; E-l 

C 28273 635.5 638.8 3.3 4349.2 A-l; B-l; C-l 

C 28274 640.0 642.8 2.8 3609.8 A-l; B-l; C-l 

C 28275 643.0 646.3 3.3 4132.6 A-l; B-4&; C-l 

C 28276 648.5 650.5 2.0 2420.9 A-4; B-44; C-l 

C 28277 650.5 651.3 0.8 1300.0 A-l; B-5; C-l 

C 28278 651.3 652.5 1.2 2155.0 A-l; B-4 

c 28279 652.5 655.0 2.5 3673.2 1 

C 28280 762.0 764.5 2.5 4948.6 1 

C 28281 766.3 767.5 1.2 1448.0 1 

C 28282 768.0 769.7 1.7 1590.0 3+ 

C 28283 849.8 851.7 

C 28284 852.0 852.5 

C 28285 852.5 854.6 

C 28286 854.6 855.9 

i2 28287 856.2 858.0 

C 28288 858.0 859.9 

Footage 
From To 

591.2 593.7 

594.7 597,.6 

598.2 601.1 

601.1 604.8 

605.3 607.5 

607.7 608.4 

608.4 608.7 

Interval Weight F.S.I. 

2.5 3348.2 7 

2.9 3904.8 A-l; B-l; C- ; D-l; E-l 

2.9 3509.0 A-2; B-l; C-l& 

3.7 3567.7 A-23; B-4+; C-l% 

2.2 2409.9 A-9; B-5; C-2& 

0.7 854.2 6+ 

0.3 579.6 1 

1.9 

0.5 

2.1 

1.3 

1.8 

1.9 

[;I 

4341.0 NA 

559.3 4 

4494.6 1 

2150.2 1 

2735.4 A-l; B-2; C-l, 

2104.5 4a 

Page 2 



u 

u 

Sage Creek Coal 
Hole 77 D 01 

Seam 

5u 

5u 

5u 

5u 

part. 

part. 

Part. 

5L 

5L 

5L 

5L 

5L 

5L 

Sample No. From To Interval 

C 28289 860.0 863.9 3.9 

C 28290 864.6 867.1 2.5 

C 28291 867.1 871.6 4.5 

C 28292 872.0 873.5 1.5 

C 28293 

C 28294 

C 28295 

C 28296 

C 28297 

c 28298 

C 28299 

C 28300 

C 28301 

873.5 875.0 1.5 3045.3 

876.0 876.9 0.9 1051.2 

876.9 877.5 0.6 2028.9 

877.5 878.1 0.6 802.6 1 

879.0 881.5 2.5 2646.7 1 

882.0 883.9 1.9 2327.1 4 

884.5 886.9 2.4 3440.5 A-6; B-O; C-l; D-l 

887.0 890.3 3.3 4146.3 A-l; B-43; C-8 

892.2 894.4 2.2 2801.9 A-l; B-4; C-O 

Footage 

': i 

3 Page 

Weight F.S.I. 
(G. 1 

5242.4 A-31; B-l&; C-la; D-l*;E-1 

3002.8 A-l+; B-l; C-l 

5838.6 A-l; B-2&; C-16; D-7 

2053.8 A-8; B-l; C-3+; D-7 



Sage Creek Coal 
Hole '77 D 02 

Seam 

4u 

4u 

4u 

4u 

4U 

4u 

4u 

4u 

4u 

4U 

4U 

4u 

4u 

4u 

4u 

4L 

4L 

4L 

4L 

4L 

4L 

4L 

4L 

4L 

4L 

Sample No. 
Footage 

From To Interval Weight F.S.I. 
(G.) 

C 28302 119.1 121.3 2.2 

C 28303 122.0 124.2 2.2 

C 28304 124.5 126.5 2.0 

C 28305 126.5 127.9 1.4 

C 28306 128.0 130.5 2.5 

C 28307 130.5 133.2 2.7 

C 28308 133.5 135.9 2.4 

c 28309 136.5 138.2 1.7 

c 28310 138.2 140.5 2.3 

C 28311 140.5 142.2 1.7 

C 28312 142.2 145.0 2.8 

C 28313 145.0 147.3 2.3 

C 28314 147.3 149.4 2.1 

C 28315 149.8 151.0 1.2 

C 28316 151.0 151.9 0.9 

2836.5 4 

2587.5 5 

2513.2 2 

1824.3 4 

3154.3 36 

3103.5 1 

2466.0 13 

1783.0 1 

2819.6 14 

1634.4 1 

3276.1 3 

3953.0 7 

2354.6 6 

1141.3 7* 

1090.0 Gz 

C 28317 165.1 165.8 0.7 919.3 1 

C 28318 167.0 167.8 0.8 1425.5 1 

C 28319 167.8 168.3 0.5 618.8 0 

C 28320 168.5 169.7 1.2 2514.5 0 

C 28321 171.1 172.0 0.9 1074.4 1 

C 28322 172.4 174.7 2.3 2700.8 3* 

C 28323 175.0 176.6 1.6 2122.5 lJ2 

C 28324 177.0 178.1 1.1 1366.1 1 

C 28325 178.1 178.7 0.6 858.4 0 

C 28326 179.0 179.8 0.8 l.422.5 0 

Page 1 



Sage Creek Coal 
Hole -77 D 02 

Seam Sample No. 

5u 

5U 

5u 

5u 

5u 

5u 

5u 

5u 

5u 

5L 

5L 

5L 

5L 

5L 

5L 

5L 

5L 

5L 

5L 

5L 

C 28327 370.0 371.0 1.0 2563.0 0 

C 28328 371.0 372.9 1.9 2504.9 1 

C 28329 372.9 373.7 0.8 1745.0 0 

C 28330 373.7 375.2 1.5 1936.6 5% 

C 28331 376.0 379.1 3.1 3813.0 l?Z 

C 28332 379.5 383.2 3.7 4780.3 2* 

C 28333 383.2 384.3 1.1 1518.5 3c? 

C 28334 384.5 386.6 2.1 2804.9 2% 

C 28335 386.8 387.2 0.4 686.6 1 

C 28336 387.2 390.1 

C 28337 390.8 393.2 

C 28338 393.8 394.4 

C 28339 394.4 395.8 

C 28340 396.8 398.3 

C 28341 398.3 401.2 

C 28342 401.3 403.6 

C 28343 404.0 405.0 

C 28344 405.3 406.4 

C 28345 406.8 407.8 

C 28346 408.8 409.8 

Footage 
From To Interval 

2.9 

2.4 

0.6 

1.4 

1.5 

2.9 

2.3 

1.0 

1.1 

1.0 

1.0 
; .y 
, ,' 

Weight 
CC.) 

4795.0 0 

3692.6 1 

1144.1 0 

1702.5 3 

2615.7 1 

3673.9 1 

2836.9 4* 

1238.7 59 

1606.7 1 

1327.4 6 

2095.0 0 

Page 2 

F.S.I. 



Sage Creek Coal 
Hole 77 D 03 

1 Page 

L 

4lJ C 28354 153.0 154.2 1.2 2085.4 

4u C28355 157.0 160.4 3.4 3984.2 

4u C 28356 162.0 165.0 3.0 4288.4 

4u C 28357 165.0 167.9 2.9 3306.6 

4u C 28358 167.9 169.1 1.2 1444.6 

4u c 28359 169.5 171.4 1.9 2251.5 

4u C 28360 171.4 173.0 1.6 1641.5 

4u C 28361 173.5 174.3 0.8 746.3 

4u C 28362 174.3 175.6 1.3 2109.4 

4u C 28363 176.0 176.7 0.7 1298.3 

4u C 28364 176.7 178.0 1.3 2601.4 

4u C 28365 178.0 179.4 i.4 2740.4 

4L C 28366 218.8 220.0 1.2 1379.6 1 

4L C 28367 220.5 221.9 1.4 1602.3 la 

4L C 28368 224.1 225.8 1.7 ,1812.0 4 

4L C 28369 225.8 227.3 1.5 1573.0 6 

4L C 28370 228.8 230.9 2.1 2473.9 4 

Sample No. 

C 28347 68.5 69.0 0.5 721.4 0 

C 28348 69.0 71.8 2.8 3533.1 5 

C 28349 72.0 74.2 2.2 2794.0 6 

C 28350 74.2 76.9 2.7 3402.7 4* 

C 28351 77.0 79.0 2.0 2065.2 7 

C 28352 79.0 81.8 2.8 3693.0 5 

C 28353 82.0 83.8 1.8 2666.7 6 

Footage 
From To Interval w F.S.I. 

0 

16 

1 

1 

1 

3a 

5 

2 

0 

0 

0 

0 



Sage Creek Coal 
Hole 77 D 03 

seam 

4L 

4L 

4L 

5u 

5u 

5u 

5Ll 

5u 

5u 

5u 

5u 

5u 

5u 

Sample No. 
Footage 

From TO Interval Weight 
(G. 1 

2 Page 

F.S.I. 

C 28371 231.2 232.5 1.3 1677.1 1 

C 28372 233.7 234.2 0.5 503.2 1 

C 28373 234.2 235.3 1.1 2018.0 0 

C 28374 450.2 451.0 0.9 1502.3 1 

C 28375 452.0 453.6 1.6 2851.2 0 

C 28376 453.6 455.9 2.3 3389.7 lt? 

C 28377 457.0 459.6 2.6 3209.8 5 

C 28378 460.0 461.1 1.1 1600.6 1 

C 28379 461.1 463.3 2.2 2853.8 1 

C 28380 464.4 466.8 2.4 3085.2 3 

C 28381 467.4 468.1 0.7 869.5 3* 

C 28382 468.1 470.2 2.1 2268.0 4* 

C 28383 471.6 471.9 0.3 389.4 1* 

part. C 28384 471.9 472.6 0.7 1381.8 0 

5L C 28385 472.6 474.0 

5L C 28386 474.2 475.7 

5L C 28387 475.9 477.6 

5L C 28388 477.6 479.1 

5L C 28389 479.5 482.2 

5L C 28390 482.2 485.1 

5L C 28391 485.1 488.5 

5L c 28392 489.2 491.4 

5L C' 28393 492.0 493.1 

5L C 28394 493.1 493.8 

1.4 2095.6 1 

1.5 1775.1 1 

1.7 2183.0 63 

1.5 2109.0 1 

2.7 3650.5 4 

2.9 3691.5 4 

3.4 3820.9 7 

2.2 2778.2 5 

1.1 1280.3 5 

0.7 893.8 0 



APPENDIX C 



CLIENT: SAGE CREEK COAL LTD. 

PROJECT: DRILL CORE SAMPLES 

C28257 415.5 417.9 2.4 
I I I 

C28258 419 420.3 1.3 

c28259 421 421.7 0.7 

~28260 421.7 424.5 -2.8 

HOLE NO: 77001 

SEAM NO: 2 

CSEMT 

LAB. NO. WEIGHT S.G. ASH% F.S.I. 

9462 690.6 1.73 46.4 1 1 l/2 

-y-l 9463 9464 1280.9 1791.8 2.58 1.51 ~91.3 27.5 5 l/2 

9465 2057.4 2.62 92.2 / N.A. 

9466 1365.9 2.42 85.9 N.A. 

967 902.6 1.74 50.1 2 

9468 2109.0 1.33 9.1) 8 

9469 1459.5 

9470 I 4205.0 

~I.41 17.6 7 

1.40 17.j 4 

9471 1338.7 1.62 36.1, 4, I/'2 

9472 335?.4 1.59 35.L~ 4, 

9473 2961.0 1.50 26.6 4 

9474 2093.4 2.19 75.1 l/2 

9475 945.0 ! 2.02 65.8 1 l/2 

9476 4120.0 2.44 87.1 N.A. 



CLIENT: SAGE CREEK COAL LTD. HOLE NO: 77DO1 
PROJECT: DRILL CORE SAMPLES SEAM NO: 4U 

::; 1 .I 3;; y1 / hz ‘up; --I : 

2.5 9481 2948.8 1.47 22.9 5 l/2 

~2.9 9482 3394.0 1.56 26.7 I 

2.9 ' 9483 3061 .O 1.44 14.1 I 2 

0.3 9487 497.0 ) 2.23 ) 78.3 1 1 



CLIENT: SAGE CREEK COAL LTD. 

PROJECT: DRILL CORE SAMPLES 

HOLE NO: 77D01 

SEAM NO: 4L 

1.94 1 58.2 / 1 
I I 

1.54 1 26.2 1 1 l/2 

1.52 28.2 1 I/2 

1.48 22.9 4 l/2 

1.45 19.7 3 

1.5a 32.8 2 l/2 

Eirtley Engifieering 
Subridrary or trear werr site, ,“d”*rrier 



: 



CLIENT: SAGE CREEK COAL LTD. 

PROJECT: DRILL CORE SAMPLES 

FOOTAGE CS&MT 

SAMPLE NO. FROM TO THICKNESS LAB. NO. 

C28283 849.8 851.7 I .v 9499. 

C28284 852 852.5 0.5 9500 

~28285 852.5 854.6 2.1 9501 

C28286 854.6 855.9 1.3 9502 

~28287 856.2 858 1.8 9503 

C28288 858 859.9 ~1.9 9504 

C28289 860 863.9 3.9 ' 950.5 

~28290 864.6 867.1 2.5 9506 

~28291 867,l 871.6 4.5 '9507 

~28292 872 873.5 1.5 9508 

c282g3 873.5 875 1.5 9509 

~28294 876 876.9 0.9 9510 

~28295 876.9 877.5 0.6 9511 

--__ 

483.0 1 1.57 

4120.0 2.45 -- 
1903.6 I- 1.96 

I- -- 

2494.0 1 1.60 

1973.9 1.35 
i 

HOLE NO: 77001 
SEAM NO: 5U + Parting 

4605.0 1.57 

1 IL.43 2662.0 

2743.0 1 2.46 
I 

916.2 I 2.14 

1827.2 2.33 

ASH% F.S. I. 

91.9 N.A. 

34.6 4 l/2 

87.4 N.A. 

60.0 I 

37.7 1 

14.9 

30.9 I: 

17.9 1 

23.7 2 l/2 

29.7 4 

86.0 N.A. 

69.8 l/2 

80:1 N.A. 

Birtley Engineering 
Subridiary olG,eaf !A%$, *tee, ,“d”r,,;cr 



(. 
CLIENT: SAGE CREEK COAL LTD. HOLE NO: 77001 

S 

PROJECT: DRILL CORE SAMPLES 

AMPLE NO. 

~28296 877.5 878.1 0.6 

c28297 879 881.5 2.5 

C28298 a82 833.9 1.9 

c282y9 884.5 886.9 2.4 

c28300 887 890.3 3.3 

~28301 892.2 894.4 ~2.2 

----+-+I- k----l I 

SEAM NO: 5L 

ASH% F.S.I. 

24.8 1 3 l/2 



CLIENT: SAGE CREEK @AL LTD. 

PROJECT: DRILL CORE SAMPLES 

FOOTAGE 

SAMPLE NO. FROM TO 'THICKNESS 

~28302 119.1 121.3 2.2 

~28303 122.0 124.2 2.2 

Ci8304 124.5 126.5 2.0 

'~28305 126.5 127.9 1.4 

~28306 128.0 130.5 2.5 

~28307 130.5 133.2 .2.7 

c C28308 133.5 135.9 2.4 * 

~28309 136.5 138.2 1.7 

~28310 138.2 140.5 2.3 

C2831'l ~140,5 l42,2 I,7 

~2.8312~~ ‘142.2 145,O 2,8 

~28313 145.0 147.3 2.3 

C28314 147.3 149.4 2.1 

C28315 149.8 151.0 1.2 

C28316 151.0 151.9 0.9 

CSGMT 

““,“,;,NO. 1 ,::;“:’ 1 ;;,“5 

9542 2335.; 
1.37 

- -__ 

9543 221y.g 1.49 

9552 1 3430.1 1 1.33 

9553 2076.0 -- 1 1.32 
I 1 

HOLE NO: 77Do2 

SEAM NO: 4U 

,., 

t?irtley Engineering 
*“bridi,7ry o,G,ca, werr *lee, ,“d”r,r;cs 



CLIENT: SAGE CREEK COAL LTD. HOLE NO: 77Do2 

L 

PROJECT: DRILL CORE SAMPLES SEAM NO: 4L 

FOOTAGE CSEMT 

SAMPLE NO. FROM TO THICKNESS LAB. NO. UEIGHT S.G. ASH% ____ 

~28317 165.1 165.8 

~28323 ' 175.0 176.6 ,1.6 

t28324 177.0 178.1 1.1 ---- 2563 1138.4 1.52 27.0 I 

~28325 178-l 178.7 0.6 9564 -251.2 2.11 71.3 0 

9565 1255.2 2.31 al.7 0 



CLIENT: SAGE CREEK COAL LTD. 
( 

HOLE NO: j'7DO2 

PROJECT: DRILL CORE SAMPLES SEAM NO: 5tJ 

FOOTAGE CSEMT 

jAMPLE NO. FROM TO THICKNESS LAB. NO. WEIGHT S.G. ASH% F.S.I. 

C28327 370.0 371.0 1.0 9566 2439.9 2.49 86.3 o 

C28328 371.0 372.9 1.9 9567 2226.4 1.57 29.0 I l/2 

~28329 372.9 373,7 0.8 9568 1593.7 2.56 91.1 0 

c28330) 373.7 375.2 1.5 9569 1709.6 I .70 47.1 2 
__- 

C28331 376.0 379.1 3.1 9570 3285.0 1.43 19.0 4 

~28332 379.5 383-2 -3.7 9571 4203.0 1.47 21.9 I ,. 

.' ~28333 383.2 ‘384.3 I.'1 ' 9572 1257.i 1.46 21.6 4 

C28334 384.5 386.6 2.1 9573 2289.0 1.54 31.2 4 
I__I___-- 

C28335 386.8 387.2 0.4 9574 ,526,6 I.78 47. I I 

t- 

!-- 

I I I 

Birl’lcy Engineering 
S”hr;d;J,y 0, Grca, !#err stec, ,“,,‘,sfrier 



( -( CLIENT: SAGE CREEK COAL LTD. 

PROJECT: DRILL CORE SAUPLES 

c 
HOLE NO: 77D02 

SEAM NO: 5L + parting 

, 
FOOTAGE CS&MT 

SAMPLE NO. FROM TO THICKNESS LAB. NO. WEIGHT S.G. ASH% F.S.I. 

C28336 387.2 390.1 2.9 9575 4265.0 2.01 62.5 l/2 

~28337 390.8 393.2 2.4 9576 3191.2 1.80 50.2 1 

C28338 383.8 394.4 0.6 9577 .885.6 1.81 52.8 I 

a8339 394.4 395.8 1.4 9578 t 1397.5 1.49 26.0 3 l/2 
-- 

C28340 396.8 398.3 1.5 9579 2256.6 1.82 54.2 ~1 

- C28341 398.3 401.2 .2.9 9580 3118.5 1.52 28.0 2 

.’ C28342 401.3 403.6 2.3 ’ 9531 2272.2 1.43 17.6 5 

C28343 404 405 1.0 ,9532 891.3 1.35 12.0 6 _I 

C28344 405.3 406.4 1 .I '9583 1228.4 1.53 32.2 3 

~28345 406.8 407.8 1.0 9584 1065.2 1.40 16.9 5 l/2 

C28346 408.8 '409.8 1 .o 9585 1958.8 2.31 , 85.2 , 0 

I--- 



CLIENT: SAGE CREEK COAL 

SArlPLE: COMPOSITE CORE FROM HOLE :J0.77D 02 , SEAM 4U 

LAB. NO.: y753 
119.1' - 151.91 

w / 1 
SIZE E, RAW ANALYSES 

CUMULATIVE 

s I ZE FRACT I ON I\IT.% ASH% F.S.I. \dT. % 

-- l/4" x 28 ksh 

28M x 1OOM 

IOOM x 0 

;'; !&-h&jgz5jfETj 

HEAD RAM 100.0 2 i/2 

L 

SINK-FLOAT .4NALYSES 

I/J? x 28n 28M x IOOM 

] j 72.21 6.41 2 

77.4 7.2/l 7.61 13.5 1 79.9 5.21 5 

1.50-1.60 j 6.71 22.9 l/2 84.1 8.51 1 ID .7.6/ 22.0 I 

+ 1.60 15.91 53.7 l/2 100.0 15.7 I l/2 12.5 50.4 1/2 100.0i 12.21 4 ~ 

FROTH FLOTATION : IOOM x 0 

CUMULATIVE 

PRODUCT i.lT % ASH% F.S.I. in.% ASH% REMARKS 

ROUCHER 

FROTH 90.3 7.8 5 90.3 
TAILS 

9.7 
34.7 I l/2 100.0 4 lmin. froth 

CLEANER 
FRCTH 83.4 5.8 7 83.4 5.8 T 4:I=K:MIBC": 

I min. cond. time 
TAILS 16.6 17.8 3 100.0 7.8 2 min. froth 

9~ 120 grams/metric ton 



CLIENT: SAGE CREEK COAL 

SAMPLE: COXPOSITE CORE FROM HOLE "0. 77D 02, SEAM 4L 

LAB. NO.: 9754 171.1' - 178.1' 

SIZE & RA\I ANALYSES 

CUMULATIVE 1 

SIZE FRACTION \,IT . % ASH% I F.S.I. 1 i,lT % 1 ASH% 

l/4"' x 28 Mesh 66.1 30.9 / 66.1 30.9 

28~ x IOOM 2 83.4 29.3 

IOOM x 0 5 l/2 100.0 27.0 

HEAD RAW 100.0 

SINK-FLOAT ANALYSES 

l/U' x 2814 28~ x IOOM 

/ / / / CUWLATIVE 1 CUMULATIVE ; 

F.S.I. CIT."/ 7 ,,;--J-zH;~ i_:S.I 

i.:o-I.351 II.71 8.9 / 2 I/2) 23.1 ) 6.6) N.S.S.! 7.21 9.5 I l/Z] 39.71 7.01 7 

1.35-1.40 i 13.41 11.81 I 'il.5 8.3 N.S.S] 16.01 12.6 1 l/21 55.71 8.6j 5 l/2 

1.40-1.41 II.~I~ 18.11 1 52.9 / 10.4 N.S.S./ 6.81 16.9 1 / 62.51 9.5/ 4 1/z: 

1 .45-1.50 j 9.41 22.21 l/2 62.31 12.2 N.S.S 1 6.9 24.3 I j 69.41 il.Oi 4 ; 

1.50-1.60 I 4.2 30.9 / l/2 66.51 13.4 N.S.Sj 7.11 30.4' 1 76.ji 12.8i 3 ! 

+ 1.60 / N.A. 30.9 55.0 l/2 / lOO.Oj 22.71 I l/i , 33.51 65.61 100.01 N.S.S/ 23.51 

PRODUCT 

FROTH FLOTATION : IOOM x 0 I 

CUMULATIVE 

CLEANER 

FROTH 

TAILS 

I min. cored. time 
2 min. froth 

+ 120 grams/metric ton 



CLIENT: SAGE CREEK COAL 

SAMPLE: COMPOSITE CORE FROM HOLE !dO. 77D 02, SEAM 5U 

LAB. NO.: 9755 371.0' - 387.2'. 

L 
SIZE G RAW ANALYSES 

CUriULATlVE 

SIZE FRACTION \,/T % ASH% F.S.I. lk!T 2 / ASH% , 
I/4" x 26Mesh 68.5 37.7 I 68.5 37.7 

28M x lOOil 19.6 21.5 4 l/2 88.3 34.1 

1OOM x 0 11.7 18.2 5 l/2 100.0 32.2 

HEAD RAW 100.0 

SINK-FLOAT ANALYSES 

l/4" x 28M 28111 x IOOM 

1 I 30.2/ 7.91 4 I 

1 52.7 12.5 2 L 

l/2 100.0 37.2 1 

;;.,?I A;;1 F;j;:r! W%%;~;;I,:"'~.~ 

21.01 5.51 8 / 35.Y1 4.81 8 

15.61 9.01 z l/2) 51.51 6.1 i 7 I/: 

12.51 12.91 I 64.01 7.41 7 

6.51 18.81 1 70.51 8.51 6 

6.61 25.11 I 77.11 9.5i 5 l/L 

22.9/ 60.71 1/2 lOO.O/ 21.51 4 l/2 

*120 grams/metric ton 



L 

CLIENT: SAGE CREEI( COAL 

SAIKPLE: CO,WOSITE COKE FROM HOLE r:O. 770 02, SEAM SL 

LAB. NO.: 975.7 394.3' - 407.8' 

I 1 
SIZE t RA\d ANALYSES 

CUMdLATiVE 

SIZE FRACTION \,JT . % ASH% F.S.I. \.!T % ASH% 

l/4" x 26Mesh 34.7 I 

+ 22.7 / 

II/2 I 60.3 34.7 

28'l x 1OOM 51;2 I 61.3 31.6 

IOOM x 0 18.7 17.5 7 I 100.0 29.0 

HEAD RAW 100.0 

SINK-FLOAT ANALYSES 

I /4 ' x 28M 
I 28bt x 100~ 

CUMULATIVE CUMULATIVE ~ 

FRACTION WT.% ASI-I% F.S.I. \,IT.% j ASti% j F.S.I. F.S.I. / b/T.% j ASii%t F.S.! 

-1.30' 10.6 6.91 8 10.61 6.9 -- / 33.91 7.31 8 / 33.91 7.31 -- 

T.:o-1.35 IO.11 8.11 6 20.7i 7.5 7 j 17.71 9.21 6 l/21 51.61 8.01 7 I/? 

I 76.01 10.9j 6 I/Z 

+ 1.60 j 'i5.9j 59.4 l/2 100.0 34.1 I l/2 24.01 57.8 1/2 100.0 22.11 5 l/i 

CLEANER 

8 87.4 II.0 
4:I=K:tiIBC": 

FROTH 87.4 I I .o I min. cond. time 
TAILS 12.6 30.5 3 100.0 13.5 2 min. froth 

;: 120 grams/metric ton 



CLIENT: SAGE CREEK COAL 

SAMPLE: COMPOSITE CORE FROM HOLE NO. 770 01 , SEAM 2 

LAB. NO.: 9746 398.9' - 417.9' 

W I 
SIZE E, RAW ANALYSES 

CUMULATIVE 

SIZE FRACTION WT.% ASH% F.S.I. WT.% ASH% 

l/4" x 28 Mesh 60.8 31.0 3 60.8 31.0 

28M x IOOM 21.6 16.8 7 l/2 82.4 27.3 

IOOM x 0 17.6 15.1 8 100.0 25.1 

HEAD RAW 100.0 

SINK-FLOAT ANALYSES I 
/ 

l/4" x 28M 28M x 1OOM 

I CUMULATIVE CUMULATIVE 

FRACTION WT.% ASH% F.S.I. wr % ASH% F.S.I. WT.% ASH% F.S.I. Wr.% ASH% F.S.1; 

-1.30 23.7 3.0 8 I/Z 23.7, 3.0 -- 47.2 1 2.2 8 I/Z 47.2 2.2 -- 

1.30-1.35 1.2.0 6.4 4 35.7 4.1 7 12.9 5.2 7 60.1 2.8' 8 1/2j 

1.35-1.40 11.2 9.9 2 l/2 46.9 5.5 6 l/2 7.1 / 9.2 2 67.2 ) 3.5 a i 

1.40-1.45 7.8 15.6 2 54.7 7.0 6 j 5.6 / 12.8 1 l/2 72.8 4.2 a 1 

1.45-1.50 3.9 19.1 1 l/2 58.6 7.8 6 / 3.6 18.6 I l/2 76.4 4.9 1 8 i 

1.50-1.60 6.5 27.3 I 65.1 9.7 5 1 5.2 26.6 I 81.6 6.3 1 8 ~,, _...., --- 
+ 1.60 34.9 68.7, l/2 100.0 30.3 2 18.4 62.2 l/2 '100.0. 16.6 7 l/2! 

-l-m.i-n-r cond. time 

:+ 120 grams/metric ton, 

Eirtley Engineering 
S”bSidi,r* 0, Las*, WC?,, S,d hdurmr‘ 



CLIENT: SAGE CREkCOAL 

SAMPLE: COMPOSITE CORE FROM HOLE 110. 77D 01 , SEAM 4u 

LAB. NO.: 9747 583.71 - 608.4' 

SIZE t RAW ANALYSES 

CUMULATIVE 

SIZE FRACTION WT.8 ASH% F.S.I. i,lT . % ASH% 
l/4" x 28Mesh 80.2 20.8 I l/2 80.2 20.8 

28M x IOOM 12.1 14.9 4 l/2 92.3 20.0 
IOOM x 0 7.7 15.1 5 100.0 19.6 

HEAD RAW 100.0 2 l/2 

SINK-FLOAT ANALYSES I 

l/448 x 28~ 2aM x 100~ 

FRACTION WT.% ASH% CUMULATIVE -4 

CUMULATIVE I 

F.S.I. WT.% ASH% F.S.I. WT.%, ASH% F.S. I. WT.% ASH% F.S.I- 

-1.30 22.4 2.9 7 l/2 22.4, 0.6 -- I45.81 1 / 
I 

3.2 8 l/2 45.8 3.2 1 ~ -- 
i.30-1.35 17.8 5.6 3 1 40.2 4.1 5 10.2 I 5.0 5 l/2 / 56.0 3.5 I 7 1/2j 

'y 1.35-1.40 13.7 j 10.2 1 l/2 53.9 5.6 4 8.6 j 8.3 I 64.61 4.2 / 6 I/2' 
1..40-1.45 9.4 15.7 I 63.3 7.1 3 1/2 7.1 13.0 I 71.7 5.0 6 ,/2j 

1.45-I.501 5.2 20.5 I 68.5 8.2 3 5.2 16.5 I 76.9 / 5.81 5 112; 

1.50-1.60 6.4 27.5 I 74.9 9.8 2 l/2 a.3 22.7 1 85.21 7.5 4 l/2: 
+ 1.60 25.1 52.6 l/2 100.Os 20.5 1 l/2 14.8 52.7 l/2 100.0 14.2 3 

FROTH FLOTATION : IOOM x 0 

CUtiULATIVE 

PRODUCT iJT.% ASH% F.S.I. 

ROUGHER 

FROTI-I 75.2 10.6 

TAILS 24.8 27.0 2 l/2 

CLEANER lo%P.D.:O.Z4lb/ 

FROTH 73.8 7.8 6 73.8 7.8 
T 4:1=K:MIBC*: 

.I min. cond. time 
TAILS 26.2 17.9 3 100.0 10.4 2 min. froth 

+r 120 grams/metric ton 



L 

CLIENT: SAGE CREEK COAL 

SAMPLE: COMPOSITE CORE FROM HOLE NO. 77D 01, SEAM 4L 

LAB. NO.: 9748 634.0' - 651.3' 

I I 

SIZE & RAW ANALYSES 

CUMULATIVE 

SIZE FRACTION WT.% ASH% F.S.I. WT.% ASH% 

l/4" x 28 Mesh 78.9 29.2 I 78.9 29.2 

28M x IOOM 13.1 19.9 4 l/2 92.0 27.9 
IOOM x 0 8.0 16.4 6 l/2 100.0 27.0 . 

HEAD RAW 100.0 I l/2 

L 

/ 
SINK-FLOAT ANALYSES / 

l/4" x 28M 28~ x IOOM 

CUMULATIVE CUMULATIVE i 

FRACTION WT.% ASH% F.S.I. WT.% ASH% F.S.I. WT.% ASH% F.S.I. WT.% ASH% F.S.1' 

-1.30 9.3 4.5 a 112 9.3 4.5 -- 27.9 2.6 9 1 27.9 2.6 -- j 

1.30-1.35 II.0 7.8 3 l/2 20.3 6.3 7 l/2 I 14.5 6.1 6 l/2 42.4 3.8 8 l/2! 
1.35-1.40 16.4 11.0 1 36.7 8.4 4 l/2 / 15.1 I 8.6 I 57.5 5.1 8 ! 
1.40-1.45 13.5 15.6 I 50.2 10.3 3 1 9.9 1 13.8 1 67.4 6.3 7 1/2j 

1.45-1.50 10.1 20.5 1 60.3 12.3 1 l/2 / 5.5 / 18.5 I 72.9 7.3 7 
1.50-1.60 9.5 26.6 1 69.8 14.0 11/2/ 7.4126.71 I 80.3 9.1 61 

+ 1.60 30.2 63.2 l/2 100.0 28.9 1 19.7 59.5 l/2 100.0 19.0 4 J 

1 min. cond. tim 

* 120 grams/metric ton 



CLIENT: SAGE CRECK COAL 

SAMPLE: COMPOSITE CORE FROM HOLE NO. 770 01 , SEAM 5U 

LAB. NO.: 9750 
856.2-873.5 

SIZE & RAW ANALYSES 

CUMULATIVE 

SIZE FRACTION WT.% ASH% F.S.I. WT.% ASH% 

l/4" x 28 Mesh 85.5 27.3 I l/2 85.5 L 27.3 
28~ x IOOM 9.2 la.4 5 l/2 34.7 ) 26.4 

1OOM x 0 5.3 ta.7 6 100.0 26.0 

HEAD RAW 100.0 2 l/2 

SINK-FLOAT ANALYSES 

l/4" x 28M 28M x IOOM 

CUMULATIVE CUMULATIVE I 

FRACTION WT.% ASH% F.S.I. WT.% ASH% F.S.I. WT.% ASH% F.S.I. WT.% ASH% F.S. 

-1.30 7.5 4.4 a 112. 7.5 4.4 -- 28.2 1 3.a I 9 28.2 3.8 -- I 

1.30-1.35 10.8 6.6 6 18.3 5.7 7 l/2 14.2 1 6.0 / 8 / 42.4 4.5 8 i/2' 

1.35-1.40 22.3 10.7 I l/2 40.6 8.4 4 16.0 1 9.3 I 2 l/2 58.4 5.8 8 I 

- 1.40-1.45 13.7 15.5 1 54.3 10.2 3 l/2 9.7 j 13.6 1 

1.45-1.50 6.7 20.5 1 61.0 11.4 3 6.6 / 18.2 I 

1.50-1.60 8.8 27.7 1 69.8 13.4 2 l/2 7.5 25.7 

--&J-3 68.1 

1 6 1 

+ 1.60 30.2 56.9 l/2 100.0 26.5 I l/2 17.8 55.2 l/2 100.0 17.7 5 l/21 

IO%P.D.: 0.241b/ 
T b:I=K:MIBC*: 
1 min. cond. tim 

10% P.D.:0.241b/ 
T 4:1=K:MIBC": 
I min. cond. tim 



LLIENT: SAGE CREEK COAL 

SANPLE: COMPOSITE CORE FROM HOLE NO. 77D 01, SEAIl 5L 

LAB. NO.: 9751 87y.o'-894.4' 

SIZE E. RAW ANALYSES 

CUMULATIVE 

SIZE FRACTION WT.% ASH% F.S.I. 
1 

WT.% ASH% 
l/4)' x 28tlesh 62.4 31.6 3 62.4 31.6 

28~ x IOOM 19.2 31.6 4 l/2 81.6 31.6 

18.4 25.6 100.0 30.5 , 

HEAD RAW 100.0 

4:I=K:MIBC": 
min. and. tim 

T 4:1=K:MIBC": 
I min. and. tin 
2 min. froth 

k 120 grams/metric ton 



CLIENT: SAGE CREEK COAL LTD. HOLE NO: 
. 

77001 

PROJECT: DRILL CORE SAMPLES SEAM NO: “A” Horizon 
No. I Horizon .I’ 

FOOTAGE CSEMT 

SAMPLE NO. FROM TO THICKNESS LAB. NO. WE I GHT S.G. ASH% F.S.I. 

c28242 128 129 1 .O’ 9458 1217.7 I .50 29.5 ,5 112 _ - 

~28243 145.5 148.6 3.1’ 9459 3461 .y I .57 37.0 5 

- 

C28244 219.6 221.1 1.5’ 9460 931.9 1.37 12.3 6 

c28245 222 224.3 .2.3’ 946 I 2908.8 1.99 66.0 1 

-7 



CLIENT: SAGE CREEK COAL LTD. 
i 

HOLE NO: 77 DO3 

PROJECT: DRILL CORE SAMPLES rec'd dctober 24, 1977 SEAM NO: 2 

c28353 82.0 83.8 1.8 ' 

l--T-i j- - 

CS&MT (GM) 

LAB. NO. WE I GHT 

9636 658.1 --. 

9637 3232.3 

S.G. 1 ASH% 1 F.S.I. 

9641 3265.5 1 1.40 1 16.4 1 6 



CLIENT: SAGE CREEK COAL LTD. 

PROJECT: DRILL CORE SAMPLES ret' 

SAMPLE NO. 

c28354‘ 

C28355 

C28356 

~28357 

C28358 

~28359 

,I28360 

C28361 - 
C28362 

~C28363 

C28364 

C28365 

d October 24, 1977 

FOOTAGE 

FROM TO THICKNESS 

153 154.2 1.2 -__ 

157 4 160. 3.4 

162 165 3.0 

165 167.9 2.9 

167.9 169.1 1.2 

169.5 171.4 ~I.9 

171.4 173.c 1.6 ' 

173.5 174.3 0.8 -l-_l 

174.3 176. 1.3 

176.0 176.7 0.7 -- 

176.7 178.0 1.3 

178.0 179.4 1.4 

t--l---- 

CS&MT 

LAB. NO. 

9643 - 

9644 

9645 

9646 

_ 9647 

9643 

9649 

9650 
- 

-9651 

3652 

3653 

9654 

HOLE NO 

SEAM NO 

< 

77 DO3 

ZHT 1 S.G. / ASH% / F.S.I. 

1894.2 2.55 89.9 I 1 



CLIENT: SAGE CREEK COAL LTD. HOLE NO: 77 DO3 
PROJECT: DRILL CORE SAMPLES rec'd October 24, 1977 SEAM NO: 4L 

SAMPLE NO. 

C28366 

C28367 

C28368 

c2836Y 

C28370 

C28371 

C28372 

C28373 

FROM 

218.8 

220.5 

224.1 
___ 

225.8 

228.8 
-- 

231.2 

233.7 

234.2 

TO THICKNESS 

220 1.2 

221.9 1.4 

225.8 1.7 

221.3 1.5 

230.9 2.1 

232.5 1.3 

234.2 0.5 * 

235.3 1.1 
-l_l 

-- 

- 

~-__ 

- 

CS&MT j b,:::i,T / S.G. / ASH% / F.S.I. LAB. NO. 

9655 1 1302.3 ) 1.67 37.7 1 I 

9656 1451.5 1.51 23.6 1 l/2 
/ I 1 

9657 1 1656.4 I 1.44 I 17.4 I 3 l/2 

9661 1 414.7 1 1.46 19.9 1 I l/2 

9662, 1934.1 1 2.03 64.7 t l/2 

l-+--i-- 
---i ’ l---l-- -----r- 
---H++- 

Birtley Engineering 
S”brid;my 0, Gmo, iYes, Sin?, ,nd”~fr;es 



CLIENT: SAGE CREEK COAL LTD. HOLE NO: 77 Do3 

PROJECT: DRILL CORE SAMPLES rec'd October 24, 1977 SEAM NO: 5u 

SAMPLE NO. E 

C28382 468.1 

CSGMT 

LAB. NO. 

9663 

9664 

9665 - 

9666 -I_- 

9667 --- 

9668 

9669 

9670 .(~-- 

9671 

9672 

(GM) 
WEIGHT 1 S.G. 1 ASH% 1 F.S.I. 

I I I 

711.3 1 1.47 1 20.5 j 2 l/2 





“LitNi: SAGE CREEI< COAL 

SAMPLE: CO,yPOSITE CORE FROri HOLE :iO. 77D 03, SEAM 2 

LAB. NO.: 9921 69.0' - 83.8' 

ru 
SIZE & RAW ANALYSES 

CUMULATIVE 

SIZE FRACTION WT 2 ASH% F.S.I. WT % ASH% / 

l/4" x 28 Mesh 81.5 25.3 4 I 81.5 25.3 

28M x IOOM 13.2 13.5 8 I 94.7 23.7 

IOOM x 0 5.3 Il.5 8 100.0 23.0 

HEAD RA'<J 100.0 7 

SINK-FLOAT ANALYSES 

l/4" x 281~1 I 28~ x 100'1 

FRACTION IdT.2 ASH% ;.,T,:"';<z&-j I,,-j.% i AS,,% ) F.S. I. ; ,:.%cL;II::;;'~v~.:. i F.S.I. 0 a . 
-1.30 / 30.0 i 2.4 '8 l/2 30.0 2.4 139.9 / I.9 / 9 I 39.9 I l.Y! -- -- 

'l i.jO-r.35 j 14.2 / 5.7 5 I 44.2 I 3.5 7 112 i21.91 lb.1 /7 I/Z / 61.81 2.7~ 8 

1.35-1.40 1 8.9 / 9.9 ; 2 / 53.1 ! 4.5 7 112.1 i 9.6 1 3 ! 73.9 I 3.81 8 

I .40-1.45 1 9.1 14.7 1 l/2 62.2 6.0 6 112 1 6.8 / 13.2 1 l/2 'v- / 80.71 4.6) 8 -~ 

,.L15-].50 / 3.8 ~21.0 I j 66.0 1 6.9 6 / 4.5 i 19.4 i I l/2 / 85.21 5.41 8 

1.50-1.60 j 5.4 j 27.8 / 1 1 71.4 8.5],5 l/2 i 3.3 j 26.3 i I 1 88.51 6.2j 7 l/2, 

+ 1.60 j28.6 168.1 / l/2 1100.0 j 25.51 4 j 11.5 / 65.3 l/2 j 100.0j 13.01 7 l/Z: 

1 

FROTH FLOTATION : I 0 0 M x 0 

PRODUCT / WT.% ASH% 

CWULATIVE 

F.S.I. i,*T 27 ASH% REr,ARKS 

_?I RCUGl!iR FROTH 

10% Pulp Density: 

78.8 8.0 7 l/2 

TA,LS / 21.2 22.6 5 

CLEANER j l--JP T 4:l=K:MIBC": 
FROTH 71.3 6.1 8 I min. and. time 

TAILS 28.2 13.0 6 l/2 100.0 8.0 
2 min. froth 

~ 

* 120 grams/metric ton 



CLIENT: SAGE CREEK COAL 

SAWLE: COMPOSITE CORE FROti HOLE 'IO. 77D 03, SEAM 4U 

LAB. NO.: 9922 157’ - 174.3’ 

- w 
1/4'1 x 28M 27 0 

:_l_ll;l~::H%: 
61 .4 27.0 

2&l x IOOM 20.2 18.G 21/2 I 
/ 

81 .b 24.9 

1OOM x 0 14.7 3 l/2 100.0 23.0 / 

HEAD RAW 100.0 I 

SINK-FLOAT ANALYSES 

l/4” x 28il 28~1 x IOOM 

! ‘I 1 /-$~i;;;_lldT.%;ASW%I F.S.I. ~,~,-..%c”~~v:j; FRACTION I WT./, / ASH% F.S.I. .,, 

-1.30 1 12.61 3.21 G l/2 1 12.61 1.21 -- 1 24.71 3.01 7 l/2’/ 24.7/ 3.01 -- 

i.30-1.351 13.21 4.3/ 2 1 25.8 3.8 3 l/2 t 21.71 7.41 2 l/2 t 4b.4i 5.’ i5 l/2’ 
I .35-l ,110 / 13.6 7.41 I l/2 / 39.41 5.0 2 l/2 / 8.61 7.6) I / 55.01 5.5;4 ,,2 

w 1.40-l.iii/ lI.lj 12.0 1 i ;;.:I b.6j I 112 / 8.81 11.01 I 1 63.31 b.2~3 112 
1.45~I.501 ‘4.81 lb.4 , 7.41 1 i/2 6.91 15.7 , / 70.71 7.1; 3 : 

1.50-1.601 9.1; 23.7 1 / 64.41 9.71 1/2 / 8.21 24.4 I 1 78.91 8.9/2 ,,*! 

+ 1.60 1 35.6/ 55.4 l/2 100.0 26.0 , 21.1 52.8 l/2 100.0 18.2) 2 

FROTH FROTH FLOTATIO FLOTATION : IOOM x 0 
I / r 

ULJMIJLATIV: .._ 

PRODUCT PRODUCT WT.% WT.% F.S.I. F.S.I. , WT.8 WT. 8 ASH% RFV,AR!(< 

"nl,PU!Z" ROUGHER I F 

FROTH 85.9 11.7 3 I min. and. time 
TAILS 14.1 32.6 I l/2 100.0 14.6 4 min. froth 

CLEANER ,lO% P.D.: 0.24lb/ 
FROTH 85.8 9.7 3 l/2 85.8 4: l=l<:MIBCi': 

14.i 
y.7 r min. and. timL = 

TAILS 22.4 I 100.0 II.5 2 min. froth 

:! 120 grams/ metric ton 



CLIENT: SAGE CREEK COAL 

1 SAMPLE: CONPOSITE CORE FROM HOLE 110. 77D 03, SEAM 4L 

LAB. NO.: 9923 218.8' - 234.2' 

L 
SIZE & RAW ANALYSES 

CU@.eLATlVE 

l/4" x 28 Mesh 74.0 I I 74.0 ! 25.6 ! 

2&l x IGOM 14.6 i 13.8 6 88.6 / 23.7 / 

IOOM x 0 II.4 11.4 7 100.0 22.3 

HEAD RAW 100.0 2 l/2 

SINK-FLOAT ANALYSES 
1: 'Ai. < ) 

l/4" x 28'l 28~ x 100~ 

CUXULATIVE CUWLATIV: 

FRACTION WT.% ASH% F.S.I. \,/T.Z ! ASH% F.S.I. F.S.I. / WT.% ! ASkI% ! F.S.1 

-1.30 / 12.8 1 3.2 8 l/2 12.8 I 3.21 -- 

1.30-1.35 10.9 ( 6.0 4 / 23.7 / 4.51 7 l/2 

I.?j-I.40 / 12.91 9.0 2 l/2 36.6 / 6.1 6 1/z 1 Iv.9 1 8.1 j I l/2 ! 66.71 4.41 7 

1.40-1.45 12.8 j 13.5 I 49.4 I 8.0 4 112 1 9.2 i 12.7 t I j 75.9 1 5.4!6 l/2 

1.45-1.501 8.6 i 18.5 I 58.0 1 9.6 3.1/2 i 5.7 1 17.8 I 6.3i6 l/2 

c':,l.50-1.60 / 13.6 124.9 1 / 71.6 ( 12.5 2 1 6.6 122.3 

l/2 1 100.0) 25.6 : l/2 / 11.8 j 55.2 I:2 j 

8':6 I 88 2 
,\.; )' 

7.5j 6 !- 

+ 1.60 128.4 58.7 mm! 13.115 l/2 pi 

IL,ET 

FROTH FLOTATION : IOOM x 0 
" _.. 

CUI/ULATIVE 

cl PRODUCT , \iT % ASH% F.S.I. REMAR!<S 

\c)&: ROUGHER 1 ilO% P.D.: 0.24lb. 

min. cond. tim 

I min. cond. timi. 

/', 

TAILS 17.9 19.3 2 100.0 8.3 2 min. froth 

-:; 120 grams/metric ton 



CLIENT: SAGE CR:EI< COAL 

SA,YPLE: COfiPOSITE CORE FROM HOLE :,10.770 03 , SEAM 5U 

LAB. NO.: 9924 453.6' - 471.9' 

SIZE & RAW ANALYSES 

CUflUeLATIVE 

HEAD RAW 100.0 2 i/2 

SINK-FLOAT ANALYSES 
I 

FRACTION ~~~,S,-~,I;:‘:“‘iuM~;,,S,,,‘,,,T,;~,,,,i FII*‘::~;:...i; 
-l.?o! 9.8 / 3.6 / 8 9.8 3.61 -- 1 18.3 / 2.5 8 l/2 18.31 2.5 / -- 

30-1.35 j 10.2 j 6.1 j 5 20.0 4.91 7 1/2 / 21.81 7.81 7 j 40.1 i 5.4 i 8 

)I ,hi p.q/ 2 1 38.0' 7.31 5 I14.y/ 9.813 !/2 I 55.01 6.6 17 112 

4o-l.i!5 / 14.0 j 14.1! ~ 1 l/2 52.0 9.2 4 / 8.9113.41 I / 63.9 7.5 / 7 : 
I/ 7,211Y.b I 59.2 IO.41 3 l/2 / 6.4 j 18.61 1 j 70.31 8.5 !6'1/2 

1.50-1.60 I 11.3 27.0 I 70.5 13.1I 3 / 9.01 27.01 I / 79.3/10.6 15 !/2 

I + 1.60 ! 2 95/55.5 1 1 100.0. 25.61 2 20.7 54.2 l/2 1oo.oj19.7 I4 1/2; 

FROTH FLOTATION : IOOM x 0 

CUMULATIVE 

10% P.D.: 0.24lb/ 
T 4:l=K:MIBC": 

TAILS 2 min. froth 

;: 120 grams/metric ton 



..,,cx’i: SAGE CREEK COAL 

SANPLE: COIiPOSITE CORE FROM HOLE ~~3. 77D 03, SEAM 5L 

LAB. NO.: 99'25 472.6' - 493.1' 

*r, SIZE & RA\d ANALYSES 

CWJLATIVE 

) SIZE FRACTION 0 i.lT 4 I I ASH% F.S.I. \*iT . % ASH% 

l/4" x 28iiesh I 01.4 ' 

j 23.3 1 

34.4 I l/2 61.4 1 34.4 1 

(28,~ x IOOM 20.5 5 l/2 84.7 30.6 

lOOil x 0 15.3 16.1 7 100.0 28.4 

HEAD RAW 100.0 31/z 1 

SINK-FLOAT ANALYSES 

28n x 10011 

CWWLATIVE CUKJLATIVE 

F.S.I. WT.5 ASHC: ! F.S. I 

18.0 2.7 1 -- 

! 37.8, 4.6 !6 i/2 

1 53.1 i 6.4 !S 112' 

/ 63.1 ( 7.7 / 8 

72.01 9.4 1 8 

1.50-I.601 11.2 26.5 I i 57.6/ 15.2/ 4 i 8.11 25.21 I / 80.1111.o 17 l/2! 

+ 1.60 ! 42.4 60.4 l/2 / 100.01 34.4! 1 l/2 / 19.9 I 57.51 l/2 100.0 20.3 6 : 

FROTH FLOTATION : 10011 x 0 

CUMULATIVE 

PRODUCT \,IT 2 ASH% F.S.I. wr.% ASH% REIlARKS 

KOUGHER / 
10% P.D.: 0.24lb/ 

FROTH 1 1 7 89.0 
T 4:l=K:MlfiC": 

8y.o 12.6 1 min. and. time 

*p 41'.5 ' '/2 

100.0 

;o~~;~~~~':~;~~~b; 

FR2TH 81.9 9.6 7 l/2 81.9 I min. cond. time 
TAILS 10.1 25.3 3 100.0 12.4 2 min. froth 

* 120 grams/metric ton 



‘C . 
CLIENT: SAGE CREEK COAL LTD. HOLE NO: 77004 

PROJECT: DRILL CORE SAMPLES SEAM No: 2 

FOOTAGE- CS&MT 

SAMPLE NO. FROM TO THICKNESS LAB. NO. WEIGHT S.G. ASH% F.S.I. 

C28458 158.0 159.7 1.7 9846 1497.5 1.48 19.1 6 - 

c2845g 159.8 160.2 0.4 9847 414.4 1.51 22.6 7 --__ 

~28460 161.2 162.7 1.7 9848 1352.7 1.36 12.0 7 l/2 

- C28461 162.9 165.0 . 2.1 9849 ~ 1.36~ 16.0 ' 6 1/z 

C28462 165.0 166.0 

C28463 

~28464 

C28465 167.5 170.9 3.4 9853 3538.9 I.61 35.8 4 I_. __-- --- -~-- 

C28466 172.0 172.6 0.6 9854 531.5 1.42 14.5 3 l/2 

C28467 174.0 174.8 0.8 9855 504.8 1.35 10.0 7 l/2 --I 

C28468 174.8 175.2 0.4 9856 603.1 1.16 73.6 N.A. ----_~ __-_ 

c2846g 175.2 176.0 0.8 9857 687.9 2.26. 78.3 l/2 



. ( ( ( 
CLIENT: SAGE CREEK COAL LTD. HOLE NO: 77004 
PROJECT: DRILL CORE SAMPLES SEAM NO: 3 

SAMPLE NO. 

C28470 187.9 190.8 
L- 

C28471 192.0 192.9 

C28472 192.9 195.8 

-.- - 

- 

-- 

- 

- 

CS&MT 
THICKNESS LAB. NO. WEIGHT 1 S.G. 1 ASH% j F.S.I. 

-.----~_ I_- 

---__-_ 
t ~----.-- --- 7 



’ ( c i 

HOLE NO: 77Do4 

SEAM NO: 4U 

CLIENT: SAGE CREEK COAL LTD. 

PROJECT: DRILL CORE SAMPLES 

C28475 I I 278.7 281.8 

CSWi 

LAB. NO. 

9861 

THICKNESS 

0.8 
---- 

4.3 9862 4530.0 1 1.44 1 18.8 1 4 l/2 
- 

3.1 9863 

9864 C28476 
- 

C28477 
_____ - ---- 

C28478 

C28479 ( 290.7 (294.2 

C28480 

__ 1298.1 12%9 C28481 

2.8 

1.7 9865 

9866 4.3 

3.5 9867 3965.0 1 1.48 1 20.2 1 I 

37404 1.45 
___ 

( 14.2 1 l/2 

1833.9. I 1.52 125.0/-1-- 

3.9 9868 

1.8 

2.2 

9869 

9a70 2194.1 I I 1.44 16.9 i 1 l/2 

3.1 9871 -_ 

9872 2.1 

0.8 9873 -___- 

9874 0.2 



c 

i 

CLIENT: SAGE CREEK COAL LTD. HOLE NO: 77004 

PROJECT: DRILL CORE SAMPLES SEAM NO: 4L 

SAMPLE NO. 

C28487 

C28488 

c2848y 

c28490 

C28491 

cz84gz - 

c284g3 

C28494 --- 

C28495 

c28496 

c284g7 

c284g8 

FOOTAGE. CSEMT 

FROM TO THICKNESS LAB. NO. WEIGHT S.G. ASH% F.S.I. 

! 3.9 9875 I 6361.0 2.29 76.5 N.A. 

1.1 N.A. - 9876 206516 2.44 84.7 

329.0 330.6 1.6 9877 2698.4 2.45 85.6 N.A. - 

331 .o 333.5 2.5 ----III-------- 9878 2920.4 1.54 27.5 1 112 

334.0 336.0 2.0 9879 1 1639.9 1.54 29.0 l/2 

336.0 336.7 0.7 9880 5~14.4 1 1.53 25.3 l/2 

337.5 340.3 2.8 9881 I 2550.0 I I.40 I 2 15.3 l/2 

3914.3 1.54 26.2 I 

2674.6 1.54 26.3 1 

2564.7 1.47 22.8 

------r I' 

- 



CLIENT: SAGE CREEK COAL LTD. 

PROJECT: DRILL CORE SAMPLES 

/ 
FO( 

SAMPLE NO. t- FROM 
---__- 

AGE. ----I TO THICKNESS 
__-~~ __--_-, 

585.7 0.3 C284yy 585.4 
1 

c28500 I-- 585.7 

c29051 1 587.0 

j 588.2 C29052 

C29055 594.2 
I 

C29058 1604.0 

-t- 

598.3 4.1 

600.9 2.6 CI --~-- 
603.7 -l---- 2.8 

605.0 1.0 

606.7 1.7 
I 

( 

CSGMT 

LAB. NO. _-~~-__ 

9887 

9888 

9889 

9890 

9891 - 

9892 

9893 

9894 I 

9895 

9896 

9897 

9898 

- 
! - 
I 
- 
!- 
.I 
‘r 
T - 
/- -- 

L 

ME I GHT 

606.2 

608.3 

1233.5 

3525.4 

802.9 - 

1807.4 

4500.0 

2667.4 

3049.4 

1025.7 

1644.7 

1094.7 

i 

HOLE NO: 77DO4 

SEAM NO: 5u 

-riTTAz -- -----------. 
2.48 1 86.0 1 N.A. 

1.54 28.4 ( 3 



i 
CLIENT: SAGE CREEK COAL LTD. 

PROJECT: DRILL CORE SAMPLES 

I FOOTAGE: 1 

SAMPLE NO. 1 FROM 1 TO 1 THICKNESS 

C29061 

, 640. 5 i;4~T[--o-s-.-T;; 

c2906z 1642.7 1644.0 1.3 

c29063 644.0 644.8 0.8 

C29064 (644.8 1645.9 1 1.1 

C29065 645.9 646.1 
___- 

C29066 646.1 647.0 

l------ 0.2 

0.9 

1.1 .----- 

1.6 

1.5 

1.8 

1.8 

0.8 

1.3 

CS&MT 

LAB. NO. 

98% 

9900 

9901 

9902 

9903 

9904 

9905 

9906 

9907 - 

9908 

9909 

9910 

9911 

9912 ____ 

9913 

9914 

WEIGHT __- 

1114.7 

1183.9 

663.0 
~I_ 

76.0 - 

144.7 

972.9 

936.8 

1733.3 

1870.4 

985.9 

1282.5 

904.8 

666.7 

1246.3 

620.8 

1106.7 

S.G. 

2.34 

1.48 

1.53 

1.36 

1.76 

2.27 

1.67 

1.63 

1.50 

1.51 

1.40 __. 

1.41 

1.40 

1.54 

1.65 

1.46 

HOLE NO: 77004 

SEAM NO: 5L 

ASH% F.S.I. - 

82.4 r N.A. 

22.7 I 2 

28.0 

13.8 /--h 
49.9 I 2 

76.2 N.A. 

41.2 I l/2 

25.1 2 l/2 

21.8 1 4 l/2 

-; 
Biriley Eny;neeri,,y 
*llt’rirlilry dG,e.,, Llirs, S,rr, ,nd:,r,rirr 



CLIENT: SAGE CREEK COAL LTD. 

PROJECT: DRILL CORE SAMPLES 

HOLE NO: 77DO4 

SEAM NO: 5L Cont. 

SAMPLE NO. 

C29077 

x 
662.9 1663.1 1 0.2 -- 

1 L--_ 
I I 

1 I.!- 
II- --- ------- 

I-- 
-- ---_ 1 i t--7 
L -- --- - 1i 
1-r 

CS&MT 

LAB. NO. WEIGHT _____ r----_-.--..-...~ -- 

9915 387.2 

1 

I 

l_- 

- ---- 

____. - 

-- 

S.G. 

2.29 

ASH% F.S.I. 

82.2 j N.A. 



CLILNT: SAGE CREEK COAL 

! SAMPLE: COtiPOSITE CORE FROM HOLE ilc). 77Do4 , SEAM 2 

LAB. NO.: 273 153.2' - 174.81, 

SIZE & RAbI ANALYSES 

CWlJLATIVE 

SIZE FRACTION i,lT % ASH% F.S.I. L/T.% ASH% 

114~' x 28~ / ,56.3 

28M x 1OOM 19.3 

24.4 

HEAD RAW 100.0 29.3 4 r c, :r :‘I, 

SINK-FLOAT ANALYSES 

1 /ill4 v 711M 7&i x IOOM 

I CUMULATIVE 

FRACTION WT.% / ASH% F.S. I. L/T.% ASH% F.S.I. 
-1.30 18.7 4. 7 8 ,8.7,] 4.71 8 ( ‘::I F’58”’ 

i.30-1.35 / 10.1 6.0 5 28.81 5.2 7 l/2 1 15.2,/ 7 l/2 
l.35-1.40/ 7.71 IO.7 3 1 36.51 6.3 7 ! Il.01 

5.8 7.61 
6 ) 65.41 5.2: 7 i/2 

- 1.40-1.45 5.01 14.41 2 j 41.51 7.31 7 j 5.3) II.81 3 l/2 ! 70.7' 5.71 7 l/i 

I .4j-1 .jO 4.4i 18.2 j 1 l/2 / 45.91 a.3 6 / 3.81 17.11 2 / 74.5 6.31 7 

1.50-1.60 4.2 24.1 / I - 
+ 1.60 49.9 71.0 N.A. 100.0 40.3 I l/2 

.'L. 

7,. “q \ 
FROTH FLOTATION : 1OOM x 0 

CUMULATIVE ~._ 

PRODUCT \.iT % ASH% F.S.I. CIT.% ASH% I REMARI<S 

ROUGHER 

CONC. I 76.9 8.0 

TAILS I 23. I 25.1 

CLEANER 

CONC. II 74.3 5.1 8 74.3 5.1 2 min. frothing 

_ TAILS II 25.7 14.1 7 100.0 1 7.4 



v 

,LIENT: SAGE CREEK COAL 

SAMPLE: COIIPOSJTE CORE FROM HOLE ;';!I. 77D04 , SEAM 4u 

LAB. NO.: 274 274.2' - 309.2' 

I 1 
SIZE t RAW ANALYSES 

CUQJLATIVE 

SIZE FRACTION LIT . % ASH% F.S.I. \dT.% ASH% 

1 , ,II x 7 y 56.0 21.6 1 I 56.0 1 21.6 

28M x IOOM 20.2 16.5 2 l/2 76.2 ( 20.2 

IOOM x 0 23.8 13.3 3 100.0 18.6 

HEAD RA1.I 100.0 IV.5 I l/2 

8’ ,’ J&y- ;i’ ..; I-. c:, ,j SINK-FLOAT ANALYSES 
./ 

1/b" x 20M 28" x-IOOM 

CUMULATIVE 

( i 

CU,MULATIVE 

FRACTION \dT.% ASHX F.S.I. i.iT % ASH% F.S.I. \,I?.% ASH% F.S.I. WT.% j ASH% 1 F.S. i 

-1.30 19.4 2.5 6 l/2 19.4 2.8 6 l/2 31.11 2.5 7 l/2 31.11 2.51 7 l/2 

1r.30-1.35 ! 13.0 I 4.9) I l/2 32.4 3.6 4 l/2 14.4/ 5.3 2 l/2 45.5)~ 3.41 6 l/2 

1.35-1.40~ 14.5! 8.2) I l/2 46.9 5.1 3 / 16.61 9.7 I l/2 I 62.11 5.11 5 

v 1.40-!.45/ 6.9 il.91 1 53.8 5.9 2 l/2 6. I I 
11.1 I / 68.21 5.6/ 4 j 

1.45-1.50 1 6.6 16.9 I GO.4 7.11 / 2 6.1 14.61 I / 74.31 6.41 3 l/; 

1.50-1.60 9.9 22.71 1 70.3 9.31 I l/2 5.9 21.1 1 j 80.21 7.4 3 l/i 

- i 1.60 29.71 52.1, l/2 100.0 22.1 I lg.8 49.8 l/2 100.0 15.8 2 l/i 

y/.-L. 1L. 2. 

FROTH FLOTATION : IOObl x 0 

/J CUMULATIVE 
I 

PRODUCT i,/T % ASH% F.S.I. MT.% ASH% , ROUGHER / 1 REMARKS 

CONC. 1 185.0 ] 10.0 3 l/2 85.0 10.0 as for 273 

TAILS I ( 15.0 130.7 2 100.0 13.1 

CLCANER 

CONC. II 81.2 7.9 4 l/2 81.2 7.9 as for 273 
ra*.c- 

TAILS 11 18.8 19.9 2 l/2 100.0 10.2 



CLIENT: SAGE CREEK COAL 

SAXPLE: CO,?,POSITE CORE FROM HOLE ,\!O. 77004 , SEAM 4L 

LAG. NO.: 275 331.0' - 356.2' 

v 
I 

SIZE & RAJ ANALYSES 

CUbiULATIVE 

SIZE FRACTION \,fT % ASH% F.S.I. , WT. % ASH% 

l/Y' x 28M 52.5 27.8 ' 52.5 1 27.8 

28M x IOOM 21.9 17.8 3 1 74.4 / 24.3 

25.6 13.9 5 100.0 22.1 

HEAD RAW 100.0 22.5 1 1/z 

1.30-1.35 7.5 1 6.3 2 l/2 16.0 5.3 j 5 l/2 j 20.5 / 5.3 6 l/2 j 40.1 / 4.3 i 7 l/2, 

I .35-I .40 / 14.2 1 3.2 1 I 30.2 7.1 2 1/2 / 14.8 j 8.9 I l/2 54.91 5.5 1 6 l/2 

' 1.40-1.45 / / 3.6 12.1 ~ 1 39.8 a.3 I 1/2 / 6.0 j 12.0 I l/2 60.9 6.2 i 6 l/21 

1.45-1.50 i 16.7 1 1 50.4 10.1 I j 8.1 / 15.3 I l/2 69.0 7.2 I 6 / 
1.50-1.60 j 12.1 123.2 1 / 62.5 12.6 / I / ~9.7 120.8 i 112 I 7a.7 8.3 i 4 l/2! 

+ 1.60 137.5 / 57.1 l/2 100.0 29.3 / I 21.3 1 48.9 l/2 100.0 17.4 3 1 

I 1 

FROTH FLOTATION : IOOM x 0 

CUMULATIVE "-. 

PRODUCT \,/T z ASH% F.S.I. vi. % ASH% RE,?ARI<S 

83.0 10.6 as for 273 

100.0 14.0 

CLEANER 

CONC. 11 81.9 a.3 6 81.9 8.3 as for 273 

TAILS 11 la.1 20.4 2 l/2 100.0 10.5 



,LIENT: SAGE CRCEI< COAL 

SArlPLE: COKPOSIXCORE FROil HOLE :;O. 77DO4 , SEAM 5U 

LAB. NO.: 276 587.0' - 608.2,' 

L 

SIZE FRACTION 'WT.% 

l/4" x 28M 81.8 / 22.4 I l/2 81.8 22.4 

28M x IOOM / 11.0 / 15.4 / 5 92.8 / 21.6 

IOOM x 0 7.2 16.4 j 4 l/2 100.0 21.2 

HEAG RAV 100.0 20.9 2 

V 1.40-1.45; 13.61 14.71 I 

1.45-1.50 i8.11 19.2 

1.50-1.60 1 8.31 25.5: 

+ 1.60 1 22.11 54.1 

FROTH FLOTATION : I 0 0 iJi x 0 

1 

CUNULATIVE I 

PRODUCT WT.% AsHZ w-i % ASH% RE,YA,?KS 

ROUGHER l/----l--j 

CONC. I 

jJ7.l 42.') I_LFT_/ 13.8 3 100.0 1 16.2 

5 l/2 1 57.1 / 13.5 as for 273 

TAILS I 

CLEANER 

CONC. II 46.5 II.2 46.5 11.2 as for 273 

TAILS II 53.5 14.7 4 l/2 100.0 13.1 



CLIENT: SAGE CREEl( COAL 

SAMPLE : COC4?OSITE CORE FROM HOLE :IO. 77004 , SEAM 5L 

LAB. NO.: 277 642.7' - 662.9# 

r I / 
SIZE & RAW ANALYSES 

CUW,LATIVE 

SIZE FRACTION WT.% ASH% F.S.I. WT.%; ASH% / 

I /4" x 28M 58.0 35.4 1 1 35.4 , 58.0 

28M x IOOM 19.1 j 20.7 5 l/2 77.1 31.8 

IOOM x 0 22.9 I 14.9 7 100.0 27.9 

HEAD RA\d 100.0 27.9 3 l/2 

SINK-FLOAT ANALYSES 

l/W x 28n 28~ x 1OOM 

CUWLATIVE 

----I 

CWJJLATIVE 
-.-~ -7 

FRACTION / ASti:: F.S.I. ilT.% ASHX F.S.I. WT.2 ASHZ F.S. I. idi.% ASH% 1 F.S.i' 

1.30~,.35! ;;L;z; +I ::: 7 f,; 1 ;;i:~& 8 iI2 / ;":;I ;::1' : :; 

[ -1.30 1 2.31 3.2 9 

1.35-1.40 j , 4 j 29.4 8.3 5 l/2 / 14.4 1 10.9 / 5 / 52.1 1 7.2 ; 8 I 

L l.40-l.45 1 8.8 i 14.7 1 1 38.2 1 9.8 5 j 10.31 14.7 2 / 62.4 1 8.4 / 7 l/2' 

44.5 10.9 4 To.6 j g.6:7 

53.0 13.0 3 l/2 8.4 / 23.7 I I 79.0! 11.1 1 6 l/2, 

+ 1.60 1 47.0 i 59.8 I/2 100.0 35.0' I 21.0 154.0 l/2 100.0 20.1 5 l/21 

FROTH FLOTATION : IOOM x 0 

CWJJLATIVE ,~_ 

PRODUCT , WT.2 ASH% F.S.I. VT . % ASH% REMARI(S 

j IROUGHER 1 

ICONC. I 181.2 1 12.4 7 as for 273 

TAIlmS I 1 18.6 / 25.4 1I/117 

CONC. II j 75.9 8.4 7 l/2 1 75.9 / 8.4 as for 273 

TAILS II 24.1 lg.1 4 l/2 100.0 11.0 



CLIENT: SAGE CREEK COAL LTD. 

PROJECT: DRILL CORE SAMPLES rec’d October 24, 1977 

jAMPLE NO. 

C28395 

C28396 

~28397 

C28398 

C28399 

C28400 

C28401 

C28402 

C28403 

1x8404 

C28405 

~28406 

C28407 

C28408 

C28409 

~28410 

211.0 212.3 

235.0 236.6 1.6 l_l -__ 

236.6 237.4 0.8 -__ 

237.4 238.1 

i-38.1 1238.7 1:: - 

CSGflT (GM) 

LAB. NO. WE I GHT 

9684 588.3 

9685 2012.4 

1 2161.9 9686 

9690 I - 2946.8 

9691 2226.7 
----- 

9692 r - _ 3351.7 - 

S.G. 

1.82 

1.63 

1.47 

2.22 

1.44 

1.49 

1.50 

1.49 

1.42 

1.49 

1.49 

1.49 

1.75 

2.13 

2.37 

2.30 

HOLE NO: 77 005 
( 

SEAM NO; 4u 

ASH% 

51.8 

37.6 

21.3 

75.2 

18.0 

23.8 

22.2 

23.8 

15.9 -- 

22.2 

26.4 

26.4 -- 

43.6 

70.8 

82.3 

79.0 

T 

F.S.I. 

1 

I l/2 

3 

N.A. 

6 

2 l/2 

3 l/2 

3 

7 

4 l/2 

6 l/2 

7 l/2 

2 

l/2 

N.A. 

N.A. 



( CLIENT: SAGE CREEK COAL LTD. HOLE NO: 77 DO5 

PROJECT: DRILL CORE SAMPLES rec'd October 24, 1977 SEAM NO: Parting & &am 
4L 

FOOTAGE 

SAMPLE NO. FROM F THICKNESS L:',"",. ( LIEIGtIT ,., 

~28411 238.7 241.2 
~- -- - 

C28412 241.3 242.9 

~28413 243.3 245.4 

~28414 245.6 247.8 -____ 

C284'5 248.0 250.3 -- -- -- -__ 

~28416 250.3 252.2 -~ I.9 

C28417 252.2 254.2 

C26418 254.2 255.1 0.9 9707 '488.9 2.12 71.4 l/2 -- - 

C28419 255.1 258.0 2.9 9708 5629.2 2.59 93.' N.A. - 

C26420 258.0 260.1 2.1 9709 2388.5 1.57 30.7 I l/2 ---- 

C2842' 260.1 261.5 1.4 97'0 2463.6 2.23 75.9 N.A. 

C28422 261.5 262.0 0.5 97" 832'. I 2.15 72.9 i/2 

~28423 262.0 263.' 1.1 97'2 1420.6 1.73 - 45.6 1 I 

2254.2 I.53 28.7 5 ---.-- 1 

Parting 



CLIENT: SAGE CREEK COAL LTD. HOLE NO: 77 DO5 
PROJECT: DRILL CORE SAMPLES rec’d October 24, 1977 SEAM NO: “D” HORI ZiIN 

F 

I .-I-- - 
-----I= 

q THICKNESS 

372 1.8 

__--- 

--I - ----___ 
T __-- 

, 

C S&MT 

LAB. NO. 

9714 

9715 

9716 

WE I GHT S.G. ASH% F.S. I. 

2364.8 t 1.69 1 40.6 1 I 

- - 

- 

2309.3 1.76 47.6 1 3 

253.5 1.37 12.2 8 



CLIENT: SAGE CREEK COAL LTD. HOL; NO: 77 DO5 

PROJECT: DRILL CORE SAMPLES rec'd October 24, 1977 SEAM NO: 5 

;AMPLE NO. 

~28428 

~28429 

~28430 

C28431 

~28432 ---_- 

C28433 

C28434 

~28435 

C28436 

C28437 

~28438 

C28439 

~28440 c___I_ 

~28441 

~28442 

467.3 469.2 1.9 - 

469.2 469.5 0.3 __~__--~ 

469.5 472.5 3.0 

472.5 472.8 0.3 --.-- -- 

0.4 -_.,-I___ 

0.2 ___ 

CS&MT 

LAB. NO. 

9717 - - 

9718 

9719 

9720 --- 

9721 - 

9722 

9723 

-9724 

-9_725 

9726 

-9727 

9728 

9729 

9730 

9731 __I_ 

- 
- 1 I- - -L -- 
11 
i -- 

1 

i _~ 
i 

WEIGHT S.G. ASH% F.S.I. 

552.8 2.45 85.5 N.A. 

342.3 1.58 32.9 -I--- 2 

680.0 2.16~ 71.6 N.A. 

5377.6 2.55 88.5 N.A. 

5215.2 2.55 89.2 __ N.A. - 

666.5 1.74 45.6 1 l/2 

1768.7 1.44 16.3 3 l/2 

589.3 2.20 75.2 N.A. - 

268.4. 1.87 57.7 

:.A. 2982.0 1 2.10 69.2 

386.0 1.75 47.0 1 

2298.3 2.26 77.4 1 

347.2 1.67 41.5 . . - 

531.4 2.06 67.1 4 l/2 

-,7yF- 64.5 , I;,' 

I 



CLIENT: SAGE CREEK COAL LTD. 

PROJECT: DRILL CORE SAMPLES rec’d October 24, 1977 

SAMPLE NO. 

C28443 

~28444 

C28445 

~28446 

C28447 

~28448 

C2844p 

C28450 

C2845~1 

C28452 

C28453 

C28454 

C28455 - 

FOOTAGE 

FROM 1 TO 

475.5 477.0 

---I- 477.0 479.0 -- 
479.0 479.5 I- I__- - 
480.0 1480.3 

480.3 401.8 

481.8 483.2 l- II_- I 
483.3 1484.7 

--F 
I 

0.8 9732 - 
I .o 9733 

1.5 9734 

2.0 9735 

1 

.---- 
0.5 -9736 

0.3 9737 

1.5 9738 

1.4 9739 --_ 
I.4 9740 

0.5 9741 --- - 
1.3 - 

/ 

2742 

0.6 9743 

2.1 9744 

--___-__- -___.._ 

Ti 
,^ /C~., I 

- ! - l- - 1 - _- 
t I - 

i - - 
I 

WE I GHT 

914.1 
-v 

1350.7 

1834.5 - 

1714.9 --_ 

673.9 

3293.0 

1644.5 

1688.0 

842.; 

696.5 

2347.4 

922.9 

2831.4 

--- 

HOLE NO: 77 DO5 
SEAM NO: 5 

T - 
t 
I- _- 
! 
! 

F.S. I. 

4 

l/2 

I 

I 

I l/2 

I 

I 

5 

N.A. 

I 

N.A. 

l/2 

l/2 



‘cu 

CLIENT: SAGE CREEK COAL 

SANPLE: COMPOSITE CORE FROM HOLE ~0.770 05 , SEAM 4u 

LAB. NO.: 9927 206' - 236.6' 

I 1 
SIZE & RAW ANALYSES 

CUMULATIVE 

SIZE FRACTION WT.% ASH% F.S.I. WT . % ASH% 
l/4" x 28Mesh 82.0 29.4 2 l/2 82.0 1 29.4 

28M x IOOM 14.6 18.0 7 j 96.6 27.7 

IOOM x 0 3.4 21.9 7 100.0 27.5 

HEAD RAW 100.0 26.4 3 l/2 

SINK-FLOAT ANALYSES 

l/4+ x 28~ 28M x IOOM 1 

.' CUMULATIVE 
,--ii 

CUMULATIVE i 

FRACTION WT.% ASH% F.S.I. WT.% ASH% F.S.I. 1 WT.% ASH% F.S.I. !dT.% / ASH% F.S.1, 

43.1 6.5 6 

'u ,I .40-1.45 ' 9.4 15.8 I l/2 

1.45-1.50 4.4 21.9 I 56.9 9.2 5 4.71 iy.o/ i 76.8 6.4 17 i/2; 

1.50-1.60 7.3 28.0 1 64.2 II.4 4 5.1 26.21 1 81.9 7.6 / 7 ~ 

+ 1.60 35.8 64.6 l/2 100.0 30.4 2 18.1 63.31 l/2 100.0 17.7 6 l/2; 

4 min. froth 

T 4:I=K:MIBC": 

9~ 120 grams/metric ton 

Eirtley Engineering 
Subsidiary 0, GIB”, w-w, S,sd Indrrrrh, 



L 

L 

CLIENT: SAGE CREEK COAL 

SAMPLE: COMPOSITE CORE FROM HOLE N077D 05 , SEAM 4L 

LAB. NO.: 9928 241 .3’ - 247.81' 

SIZE & RAW ANALYSES 

CUMULATIVE 

SIZE FRACTION WT.% ASH% F.S.I. WT.% ASH% 

l/4" x 28Mesh 78.4 29.6 2 78.4 29.6 

28~ x IOOM 14.7 21.2 6 I/Z 93.1 28.3 

IOOM x 0 6.9 19.0 6 i/2 100.0 27.6 

HEAD RAW 100.0 2 l/2 

SINK-FLOAT ANALYSES 

l/4" x 28M 28M x IOOM 

CUMULATIVE CUMULATIVE 

FRACTION WT.% ASH% F.S.I. WT.% ASH% F.S.I. WT.% ASH% F.S.I. 

-1.30 17.6 2.9 9 17.6 2.9 -- t 28.1 2.1 9 28.1 2.1 / -- 

1 .30-I .35 10.8 6.0 4 28.4 4.1 8 1 14.8 4.3 ,7 I/Z 42.91 *.9 1 9 

1.35-1.40 8.5 y..5 2 l/2 36.9 5.3 7 8.81 8.61 2 l/2 51.71 3.8 18 l/2 

1.40-1.45 9.2 13.7 1 46.1 7.0 6 l/2 8.41 12.41 I l/2 1 60.11 5.0 1 8 

1.45-1.50 5.4 19.5 1 / 51.5 8.3 5 1/z / 5.81 18.51 1 65.91 6.2 j7 l/2 

1.50-1.60 10.8 26.2 I 62.3 Il.4 4 l/2 / 7.21 24.11 1 / 73.11 8.0 1 7 

+ 1.60 37.7 59.6 l/2 1oo.o 29.6 2 26.9 57.2 l/2 1oo.oj21.2 1 6 

.’ 
FROTH FLOTATIOI v : 1OOM x 0 

cu ..,,. ^_I ..r. I 

T 4:1=K:MlBC": 

T 4: I=K:MIBC"': 

-L 120 grams/metric ton 



CLIENT: SAGE CREEK COAL 

SAMPLE: CO,WOSITE CORE FROri HOLE lj0. 77D 05, SEAM %J 

LAB. NO.: 9930 473.,7~ = 483.2' 

/ 32,7j 3.8 j v 

7.2i 13.1 I l/2 1 52.7 6.3 ~ a 

1.50-I.601 ,,.oi 25.81 I / 58.5 14.5 1 l/2 / a.7 25.51 1 
+ 1.60 / 41.51 56.5 l/2 Loo.0 31.9 I j 19.1 59.41 l/2 jOo,O!20.2 / j 

FROTH FLOTATION : 100,M x 0 

]--j-l-l CUriULATlVE j 

2 min. froth ,nlLJ I I I I I 

N.S.S. = not sufficient sample 
;: 120 grams/metric ton 



(' CLIENT 

T PROJEC 

SAGE CREEK COAL LTD. 

DRILL CORE SAMPLES 

c2908i 

1 C29082 

1 C29083 

1 C29084 

FOOTAGE. 

FROM To- 

34.751236.9 

237.0 238.1 

239.0 240.31 

i- 240.35 241.1 

241.1 241.3 r- 

-- 

1.1 9990 1554.0 

1.35 

0.75 

0.3 

1 .o -- 

3.6 

3.4 9996 3206.5 

1.2 9997 1276.4 - -. 

1.7 9998 2685.6 

-- 

~-- 

- 

I ,, 
~~ ,., 

.i 
HOLE NO: 770 06 

SEAM NO: 2 

1.57 1 33.2 1 I 
I I 

76.0 1 o 2.18 

1.43 

2.10 

1.60 
--. 

2.36 



CLIENT: SAGE CREEK COAL LTD. HOLE NO: 770 06 
PROJECT: DRILL CORE SAMPLES SEAM NO: 4U 

c29100 392.3 393.3 1.0 

c29101 _ 393.6 394.4 

,( 



CLIENT: SAGE CREEK COAL LTD. HOLE NO: 77D 66 
PROJECT: DRILL CORE SAMPLES SEAM NO: 4L 

C29105 408.4 411.2 

C29107 414.0 415.2 

~25108 415.2 417.65 2.45 016 4530.0 ~2.52 88.0 I3 

c29109 417.65 418.25 0.6 017 905.5 2.20 -~- ~__-- 74.6 0 



.(I 
CLIENT: SAGE CREEK COAL LTD. HOLE NO: 77D 06 

PROJECT: DRILL CORE SAMPLES SEAM NO: “D” HORl ZON 

CSEMT 

SAMPLE NO. TMI CKNESS LAB. NO. LIE I GHT S.G. ASH% F.S.I. 

~29113 021 1 764.7-y; 33.6 2 l/2 

C2Yl14 530.5 532.3 1.8 022 2470.0 1 .g6 63.7 I I 

C29115 523.0 524.7 1.7 023 2280.0 1.65 38.4' 8 _ / l 1 1 

---- 

-I_ 
/ __-____ L- I 

1 I I 



CLIENT: SAGE CREEK COAL LTD. HOLE NO: 77D 06 

PROJECT: DRILL CORE SAMPLES SEAM NO: 5U 

SAMPLE NO. 

CS&MT 

THICKNESS LAB. NO. I WE I GHT S.G. ASH% F.S.I. __--.-__ 

- 

.__-__ 

-- 

- 

, 



CLIENT: SAGE CREEK COAL LTD. HOLE NO: 770 06 

PROJECT: DRILL CORE SAMPLES SEAM NO: Parting and 5L 

c29130 694.0 696.2 2.2 038 2760.0 1.59 31.3 1 I 

c29131 696.4 698.6 2.2 039 2890.0 1.72 42.5 I 
.- ~I- - - 

c2g132 698.6 702.0 j.4 040 , 3635:O 1.45 20.0 , 7 

4340.0 I.49 24.1 3 l/2 

c29134 705.75 708.4 2.65 042 2965.0 1.56 30.8 4 l/2 
- 

26.4 7 

--__ 



CLIENT: SAGE CREEK COAL 

V 

V 

SAMPLE: COMPOSITE CORE FROM HOLE N0.77D-06 , SEAM ir'2 234.75! - 251.3' 

LAB. NO.: 331 

SIZE & RAW ANALYSES 

CUMULATIVE 

SIZE FRACTION / WT.% ASH% F.S.I. WT.% ASH% 

l/4" x 28f'iesh / 77 " 24 n 7 117 77 n 19.0 I  ,_. -  JJ.Y ,  L . , -  ,  ,_.” 

28M x IO031 1 16.4 1 17.3 1 7 88.4 

IOOM x 0 / 11.6 [ ;;:; / 7 112 / 100.0 1 32.6 / HEAD RAW 

AT ANALYSES SINK-FL0 

1 /L\ll Y 7RM I 7RM x IOI-IM 

‘.S. I. j WT.% / ASH%! F.S. 

/ -, 7.n I 7, 71 2 ,I 8 / 21.71 1.71 8 1 53.81 2.51 8 l/2 / 53.81 2.5/ 8 11 
. , ”  /  & I . , /  , . ,  /  -  ~~~. 

1.30-1.35 1 12.91 5.71 6 / 34.61 4.41 7 l/2 / 3.6i 5.li '7 i 57.41 2.7i 8 I/, 

1.35~1.4Oi 7.81 IO.91 3 / 42.41 5.61 7 l/2 / 8.91 7.31 4 / 66.31 3.31 8 I/: 

l.40-I.451 2.71 16.31 3 1 45.11 6.31 7 / 4.81 9.71 3 l/2 / 71.11 3.7' Ci 
,.45-1.5oi 3.31 19.4 2 l/2 j 48.41 7.21 7 / 4.31 13.3' 2 / 75.41 4.3! 8 

1.50-1.601 4.11 26.41 2 / 52.51 8.71 7 1 4.81 21.9 2 / 80.21 5.3j 8 

+ 1.60 j 47.51 72.6 l/2 lOO.O/ 39.0 2 I/?. lg.8 63.1 l/2 100.0 16.81 7 

FROTH FLOTATION : IOOM x 0 

I I 

CUHULATIVE 

PRODUCT WT.4 /ROUGtiER , ;;,;; O , ASH% I, F.S.I. bfi.% REMARKS 

FROTH go.9 1 10.0 

/ 9.1 1 53.8 1 

7 l/2 90.9 

.TA,LS 

CLEANER 

FROTH 52.4 7.1 

TAILS 47.6 1 13.5 6 100.0 10.2 

v 

Birtley Engineering 
Sobr;d;*r” o,G,ea, well stes, ,“d”rr,rer 



CLIENT: SAGE CREEK COAL 

SAMPLE: COMPOSITE CORE FROM HOLE NO. 771)-06, SEAM 4U 370.3' - 392.3' 

LAB. NO.: 333 

w 

SIZE & RAW ANALYSES 

SIZE FRACTION 

l/4" x 28,"esh 

28~ x IOOM 

IOOM x 0 

i Ii; 1 ;;; 1 G-1 pT$E; 1 

HEAD RAW 28.0 I 

SINK-FLOAT ANALYSES 

l/4” x 2aM 2aM x IOOM 

ClJ?ULATI VE CUMULATIVE 

FRACTION WT.% ASH% F.S.I. WT.% ASH% F.S.I. WT.% ASH% F.S.I. WT.% ASH% 1 F.S. 

-1.30 i 14.4 2.91 7 14.41 2.9 7 31.2 2.3 a 31.2 2.3j 8 

1.30-I.351 15.1/ 5.1/ 2 29.51 4.0 5 / 13.5; 6.11 2 1/2 44.7) 3.4i 7 l/L 

1.35-I.401 12.1!/ 3.11 1 1 41.91 5.51 3 l/2 1 II.31 8.91 I ( 56.01 4.51 7 
v 1.40~I.451 4.3i 13.61 I 46.21 6.31 3 1 6.51 12.71 I / 62.51 5.4~ 6 

1.45-1.50 1 3.61 17.51 1 

4.81 24.31 

49.81 5.4 16.4 1 6.3: 5 I/: j 67.91 

1.50-1.60 / I 54.61 8.61 2 / 6.81 21.7 1 I 74.71 7.71 4 
. + 1.60 j 45.4 60.0 N.A. 100.0 I 31.9 25.31 55.9 l/2 100.0 19.9j 2 l/i 

FROTH FLOTATION : IOOM x 0 

CUMULATIVE~. 

! ?RODUCT WT.% ASH% F.S.I. REMARKS 

ROUGHER I I 

FROTH 15 90.8 12.7 / 4 1 90.8 12.7 
TAILS / 9.2 / 53.2 I l/2 100.0 16.4 
CLEANER 

FROTH 64.7 9.5 4 l/2 64.7 9.5 

TAILS 35.3 la.8 3 l/2 100.0 12.8 

5irtley Engineering 
S”bridiary a, G,&w wes, Sled ,“d”rrnar 



CLIENT: SAGE CREEK COAL 

SAMPLE: COMPOSITE CORE FROM HOLE NO.77D-06 , SEAM 4L 401.8' - 415.2' 

LAB. NO.: 334 

w 
SIZE & RAW ANALYSES 

CUMULATIVE 

SIZE FRACTION WT.% I I ASH% F.S.I. WT.% ASH% 

l/I;" x 28Mesh 1 68.0 j 37.9 ’ 2 68.0 37.9 

28M x IOOM 
/ 

'8.3 27.7 6 l/2 86.3 35.7 

1OOM x 0 13.7 23.5 7 100.0 34.1 

HEAD RAW 34,l 

SINK-FLOAT ANALYSES 

'/4'1 x 28M 28~ x 'OOM 

CUMULATIVE CUMULATIVE 

FRACTION WT.% ASH% F.S.I. WT.% IT-4 ASH% F.S.I. WT.% ASH% F.S.I. WT.% ASH% / F.S. 

-1.30 10.1 / 3.01 8 l/2 1 10.11 3.0 8 I/Z / 23.8 1.8 Y 23.81 1.8; 9 

1.30-1.351 6.61 6.01 / 8 '6.7 4.21 L? 8 '/2 16.31 8.2 8 , 40.11 4.4!8 '/2 

1.35-1.40 I 9.9 I '0.1 I 5 26.61 6.41 8 6.' 1 10.41 6 '/2 / 46.21 5.2i8 112 

b 1.40-1.45 I 6.0 '4.4 / 2 l/2 32.61 7.91 7 l/2 / 5.61 15.71 2 l/2 / 51.81 6.318 '12 

1.45-1.50 / 5.4 18.61 2 I 36.01 9.41 7 5.41 17.1 1 2 j 57.2 7.3 I8 'I2 

1.50-1.60 j 8.0 25.5 / 1 / 46.01 12.21 6 5.61 22.01 I l/2 / 62.8 8.718 l/2 

+ 1.60 i 54.0 58.1 / l/2 100.0 37.0 2 37.2 j 57.81 l/2 1 1oo.o. 26.916 '12 

FROTH FLOTATION : IOOM x 0 

CUMULATIVE 

ASH% REMARKS 

'7.5 

TAILS 13.7 59.0 I I l/2 '00.0 23.2 

CLEANER III---J 
FROTH 55.4 10.6 8 l/2 55.4 '0.6 

TAILS 44.6 26.5 4 '00.0 '7.7 



CLIENT: SAGE CREEK COAL 

SAMPLE: COMPOSITE CORE FROM HOLE NO. 77D-06, SEAM 5U 657.5' - 678.2' 

LAB. NO.: 335 

SIZE & RAW ANALYSES 

CUMULATIVE 

SIZE FRACTION i WT.% ASH% F.S.I. , WT.% ASH% 

l/4" x 28'lesh 1 86.6 / 32.2 II/2 / 86.6 j 32.2 

28M x IOOM 

1OOM x 0 

I 8.5 ] 

4.9 , ;:.: 

4 l/2 95.1 31.3 

. 5 l/2 / 100.0 30.8 

HEAD RAW 1 30.8 I 

SINK-FLOAT ANALYSES 

l/4" x 2GM 28~ x IOOM 

CUMULATIVE 

FRACTION ---I ’ ~~~~T’iv~.s. WT.% ASH% F.S.I. WT.% 14 F.S.I. is/T.% ASH% ( F.S.I. / .", ', 

-1.30 j 2.81 2.71 8 l/2 2.8 2.71 8 l/2 I 30.0) 5.91 8 l/2 j 30.01 5.9j 8 l/L 

1.30-1.351 6.91 6.31 7 9.71 5.31 7 l/2 1 Il.31 7.61 6 l/2 1 41.31 6.4/ 8 
1.35-1.40 / 17.9 / 9.61 2 / 27.61 8.114 112 j 11.9 / 9.81 2 l/2 1 53.21 7.1 i 7 I/: 

L 1.40-1.45 / lo.51 13.71 1 / 38.11 9.61 4 / 9.5/13.6; 1 j 62.71 8.1 1 6 l/2 

1.45-1.50 1 8.2 / 18.01 1 

+ 1.60 / 43.71 57.51 l/2 100.0 32.8 I l/2 24.2 57.8 l/2 100.0 22.01 4 l/2 

CLEANER 

FROTH 63.5 12.3 7 63.5 12.3 

TAILS 36.5 24.7 3 100.0 16.8 



CLIENT: SAGE CREEK COAL 

SAt'tPLE: COI'tPOSITE CORE FROM HOLE No.77D-06 , SEAM 5L 683.51 - 709.3' 

LAB. NO.: 337 

SIZE & RAW ANALYSES SIZE & RAW ANALYSES 

CUMULATIVE CUMULATIVE 

SIZE FRACTICN SIZE FRACTICN WT.% WT.% ASH% ASH% F.S.I. F.S.I. bfT.% bfT.% ASH% ASH% 

l/4" x l/4" x 28Mesh 28Mesh j j 72.6 72.6 38.0 38.0 I I l/2 l/2 72.6 72.6 38.0 38.0 

28M x 28M x IOOM IOOM 15.8 15.8 1 1 22.3 22.3 6 6 l/2 l/2 88.4 88.4 35.2 35.2 
IOOM x IOOM x 0 0 11.6 11.6 18.4 18.4 7 7 100.0 100.0 33.2 33.2 
HEAD RAW HEAD RAW I I 

i i 33.0 33.0 3 3 

SINK-FLOAT ANALYSES 

l/4” x 2aM 

CUMULATIVE 

28M x IOOM 

FRACTION I WT.%, ASH% F.S.I. WT.% j ASH%) F.S.I. / 4CL;M:::?k WT . 0 4 

-1.30 5.2 3.4 8 1/z 5.2 1 3.4 18 l/2 / 

1.30-1.35 / 

34.5 / 6.1 ! a l/2 / 34.5 / 6.1 18 11: 

6.61 6.91 8 ( l/2 1 10.1 / 6.6 / 8 l/2 / 44.6 / 6.2 / 8 I/i 

1.35-1.40 I 13.51 11.0 / 

11.8, 5.4 i a 

5 25.3 a.41 I 7 / 7.31 9.716 l/2 1 51.9/ 6.7! 8 l/S 

b / 1.40-I.451 6.0 / 15.41 2 1/2 j 31.3 9.71 6 l/2 / 9.61 13.6 i 2 l/2 1 61.51 7.81 8 

1.45-1.50; 10.0 I 19.2 / I / 41.3/12.0/ 6 1 6.5 j 18.2 / 1 / 68.0 / 8.8 I 7 l/2 

1.50-1.60 j 9.2 j 25.5 / I / 50.5 14.5 / 5 1 7.1 1 24.0 / I / 75.1 10.2 I 7 112 

+ 1.60 49.5 60.9 / l/2 100.0 I 37.5 / l/2 24.9 58.1 l/2 100.0 22.1 ! 6 l/i L 

FROTH FLOTATION : 1OOM x 0 

CUMULATIVE 1 

PRODUCT WT.% ASH% F.S.I. WT.% ASH% REMARKS 

ROUGHER 

FROTH 91.6 15.0 ] 7 l/2 91.6 15.0 

TAILS CLEANER / 8.4 1 55.0 / 

___ 

1 112 100.0 18.4 

FROTH 68.7 10.7 a 68.7 IO.7 

TAILS 31.3 / 22.8 3 l/2 100.0 14.5 



CLIENT: SAGE CREEK COAL LTD. HOLE NO: 77D 07A 

PROJECT: DRILL CORE SAMPLES SEAM NO: 2 

CS&MT 

SAMPLE NO. THICKNESS LAB. NO. ! WEIGHT _~ S.G. ASH% F.S.I. -_.--_-.-~..-.._~--__~~ __- 

109 / 604.6 1.77 49.2 I 

110 165.7 1.56 32.7 I5 

195.7 196.7 1.0 III 1344.0 1.76 49.6 2 l/2 

c2g22g 197.0 197.6 0.6 II2 1035.0 1.82 53.1 I 

C29236 207.1 209.9 2.8 II9 3091.8 1.49 23.2 2 l/2 

C29237 209.9 211.4 I.5 120 1785.5 1.50 24.6 5 

C29238 212.0 213.3 1.3 121 1713.4 I .34 11.0 8 

c29239 2u 216.4 I.1 1184.6 1.82 53.8 , 1 

c29240 216.9 217.4 0.5 591.8 2.27 77.0 ] 0 



CLIENT: SAGE CREEK COAL LTD. HOLE NO: 770 07A 

PROJECT: DRILL CORE SAMPLES SEAM NO: 4u 

SAMPLE NO. 

C30792 466.0 467.2 1.2 

c30793 467.2 470.5 3.3 226 

471.0 473.8 I- 2.8 

3829.5 1.43 2 17.0 l/2 

c30794 227 2658.1 1.49 23.8 3 l/2 

474.3 475.3 1.0 228 1524.6 1.75 45.7 1 I 

C30796 477 0 478.0 I . 0 -L 229 1251.9 I.41 14.9 3 
'. 

c30797 478.0 479.2 1.2 

c30799 482.2 483.3 1.1 232 1131.4 1.37 11.7 7 

c3oaoo 483.5 485.0 , 1.5 233 I lBO.0 1.43 4 la.8 



CLIENT: SAGE CREEK COAL LTD. HOLE NO: 77D D7A 
PROJECT: DRILL CORE SAMPLES SEAM NO: 4U 

.,,., , I8,Y.V ,..A L" 

A00002 9948 3067.1 1.42 17.5 I I 

A00003 492.0 494.8 2.8 9949 2801.5 1.41 16.1 1~ 

A00004 495.0 495.9 0.9 9950 -495.0 1.42 18.2 1 - 

A00005' 496.2 498.4 2.2 9951 2532.5 1.38 13.1 2 l/2 

A00006 498.8 501.7 2.9 9952 3337.7 1.40 15.9 6 l/2 

A00007 502.0 503.0 1.0 9953 1 946.8 1.35 11.3 1 8 

A00008 503.0 503.6 0.6 9954 782.3 1.79 35.2 4 i/2 

- 



s 

i 

CLIENT: SAGE CREEK COAL LTD. 

PROJECT: DRILL CORE SAMPLES 

AMPLE NO. 
__-~-- 

A00009 

A00010 

AOOOII 

A00012 

A00013 

A00014 

A00015 

A00016 

FOOTAGE. 

----I 

CS&Ki 

x TO THICKNESS LAB. NO. -.... ~---. -..--- 

504.3 508.8 9955 

508.8 510.7 I.9 9956 

510.7 511.9 1.2 9957 

512.0 515.2 3.2 9958 

515.7 1517.2 1 

517.6 519.8 

1.5 !-- 9959 

2.2 9960 

521.0 522.1 1.1 9961 

9962 

- 

I 
I_ 
- 
I 
I - 
_. I -- 
i 

f 
-- 

WEIGHT .-__-_ 

7940.0 

2186.6 

1482.8 

3481j.2 

1720.0 

1473.5 

1576.1 

4276.0 

S.G. --_^ 

2.39 

1.74 

1.42 

1.47 

1.49 

1.62 

2.20 

1.55 

HOLE NO: 77D 07A 

SEAM NO: Parting and 4L 

ASH% 1 F.S.I. __--~ 

83.8 1 0 

45.9 

15.6 I I 
I 

----d-- 
20.8 ( 

23.6 6 l/2 

35.1 I1 

74.6 l/2 

3 l/2 

* 



CLIENT: SAGE CREEK COAL LTD. HOLE NO: 770 07A 

PROJECT: DRILL CORE SAIIPLES SEAM NO: "D" HORIZON 

SANPLE NO. -- 

A0001 7 

A00018 ~-- 

A00019 

A00020 

A00021 

- 

- 

72.0 572.7 0.7 __~ 

03.5 605.4 1.9 

,24.5 626.6 2.1 

827.0 627.5 0.5 

CSEMT 

LAB. NO. WEIGHT =--.- 

9963 1 ug6-;- 

9964 853.3 

9965 2544.5 

9966 2654.6 

9967 I 787.5 

I 

S.G. 

1.67 

1.45 

1.54 

1.64 

I .69 

21.3 1 6 

+ 

- 



c 
CLIENT: SAGE CREEK COAL LTD. HOLE NO: 77D 07A 
PROJECT: DRILL CORE SAMPLES SEAM NO: 5U 

FOOTAGE. CSGMT 

SAMPLE NO. FRZT-< THICKNESS 

~-__--_ - 

-__--~ 

__-- 



CLIENT: SAGE CREEK COAL LTD. HOLE NO: 770 07A 
PROJECT: DRILL CORE SAMPLES SEAM NO: 5L 

SAMPLE NO. 

A00033 740.1 741.6 1.5 

A00036 744.5 748.0 3.5 9982 3964.0 1.54 29.4 I 2 

9983 1314.0 

-- I---- 

2.17 71.5 l/2 

9984 291817 1.42 17.5 

__--_ 9985 3751.3 ) 1.55 31.1 371/2 

A00040 755.6 757.5 1.9 9986 2062.1 I.46 23.6 4 l/2 



CL:ENT: SAC: CR:::< CGAL 

SAMPLE: CC,YPOSITE CORE FROM HOLE NO. 77D-07A SEAN 2 192.9' - 213.3' 

LAB. NO.: 339 

w I 
SIZE & RAW ANAL'/SES I 

j S,'/i' ," FRACTION x 28,Yesh i WT.% j ASH% / F.S.I. 

/ j 38.0 / 

1-1 

76.9 2 j 76.9 38.0 

28M x lOOti 14.7 ~/ 1 30.5 61/2 / 91.6 36.8 

IOOM x 0 8.4 1 28.2 i 51/2 100.0 / 36.1 

HEAD RAW j 36.1 I 

SIN;<-FLOAT ANALYSES 

l/4" x 2E1"1 28M x 100'1 

CUXULATIVE / / 1 CUMULATIVE --_ 

F.S.I. ! WT.%, ASH% ( F.S.I. / WT.% j AS"$ / F.S. ,,o 

8 l/2 ( 21.3/ 3.51 8 l/2 / 28.61 2.71 8 l/2 / 28.61 2.71 8 l/i 

1.30-1.35 1 9.01 6.11 6 1 3o.3i 4.31 8 112 j 17.61 4.81 8 1 46.21 3.5: 8 I/: 

L i.35-1.40 / 7.51 IO.01 3 l/2 1 37.81 5.41 7 l/2 / 7.4; / 5,.3/ 3.y; 7 8 I/: 

1.40-1.45 I 

1.45-1.50; 

4.9/d I 42.7i6.6/ 

5.11 ' 

2 112 7 1/2 / 3.7: 10.31 6 ; 55.01 4.31 8 I/: -- 

19.91 

3.5i 5.4j 26.61 

2 / 46.21 7.61 7 I 4.6i 12.01 2 112 1 59.61 

/ 51.61 9.61 5 j 

4.9!8 

1.5o-1.6o/ I 1/2 5.61 18.41 2 / 65.21 6.1; 8 11; 

+ 1.60 j 48.41 68.4 N.A. j 100.01 38.0 2 1 34.81 71.91 N.A. 100.0 29.01 6 l/2 

I 

FROTH FLOTATION : IOOM x 0 

I min. cond. time 
2 min. froth 

"120 grams/metric ton 

L 



CLIENT: SAG: CREEK COAL 

SAMPLE: COMPOSITE CORE FROM HOLE ~0.77D-074 SEAM 4U 459.7' - 503.6 

LAB. NO.: 340 

SIZE F, RAW ANALYSES 
I 

CUMULATIVE 

SIZE FRACTION WT.% ASH% F.S.I. WT.% ASH% 

l/4"' x 28Mesh / 75.0 ) 22.5 I l/2 1 75.0 / 22.5 1 

28M x IOOM 13.6 17.2 3 l/2 88.6 / 21.7 

IOOM x 0 11.4 15.3 5 100.0 21.0 

HEAD RAW 21,.0 

SINK-FLOAT ANALYSES 

l/4" x 28M 28M x 1OOM 
I 

CUMULATIVE CUMULATIVE 

FRACTION WT.%, ASH% F.S.I. WT.% ASH% 1 F.S.I. WT.% ASH% F.S.I. ! WT.% ASH% 1 F.S.: 

-1.30 / 17.2 2.51 7 l/2 17.21 2.5 7 II2 t 22.11 I.31 8 l/2 / 22.1 1.3 I8 l/2 _- 

1.30-1.35 / 21.91 5.01 1 l/2 I 39.1 3.9 4 112 / 33.,j 4.81 5 / 55.21 3.4 ii l/2 

1.35-1.40 / 15.71 9.41 I l/2 / 54.81 5.5 3 j 9.41 7.01 1 l/2 / 64.61 3.9 i6 l/2 

L 1.40-1.451 7.9/ 14.81 I 62.71 6.7 3 '12 7.01 lo.81 I i 71.61 4.6 i 6 

1.45-1.50 / 5.61 20.01 I 68.3i 7.71 2 4.41 15.61 I 1 76.01 5.2 (5 112 

1.50-I.601 6.41 23.51 1 74.71 9.1 I ' 112 5.01 21.61 I 1 81.01 6.2 1 4 

+ 1.60 / 25.3 59.0 l/2 1 100.0 21.7 I l/2 19.0 61.91 l/2 100.0 16.8 I3 112 

FROTH FLOTATION : IOOM x 0 

CUMULATIVE 

PRODUCT WT.% ASH% F.S.I. WT.% ASH% REMARKS 

ROUGHER 

FROTH 91.3 10.9 1 5 l/2 91.3 10.9 

TAILS 8.7 56.4 l/2 100.0 14.9 

CLEANER 1-1 '----I 
FROTH 62.9 6.7 6 l/2 62.9 6.7 

TAILS / 37.1 1 17.2 3 l/2 100.0 10.6 

t 



CLIENT: SAGE CREEK COAL 

SAMPLE: COMPOSITE CORE FROM HOLE N0.77D-07A, SEAM 4L 508.8' - 525.7' 

LAB. NO.: 341 

SIZE & RAW ANALYSES 

CUMULATIVE 

SIZE FRACTION WT.% ASH% F.S.I. WT.% ASH% 

1/4"'x 28,yesh / 76.0 / 36.5 76.0 / 

28M x IOOM 14.5 1 24.3 3’liz /90.5/ :i:; 

1OOM x 0 9.5 19.0 4 l/2 100.0 33.1 

HEAD RAW I 77.1 I 

SINI<-FLOAT ANALYSES 

l/4" x 28M 28M x IOOM 

I 
CUMULATIVE 

WT.% ! ASH% F.S.I. WT.% 1 ASH% ' F.S.I. , , 

1 / 1 ( CUbtILATIVC 

WT.% ASH% F.S.I. WT.% ASH% i F.S.: 

-1.30 / 9,4 j 3.2i 8 l/2 j 9.41 3.21 8 112 / 26.31 2.61 9 / 26.3 2.6! 9 
1.30-1.35i 10-i I 5.2i 3 / 19.5 / 4.2 1 7 

1 

16.9i 5.41 3 l/2 1 43.2 8 

1.35-1.40! 12,6/ 8.51 I l/2 1 32.1 / 

3.7j 

5.9 4 8.91 8.41 1 52.11 4.51 7 '1. 

v 1.40-1.45 1 7.6 / 13.31 1 I 39.71 7,3 3 j 8.71 11.01 I 1 60.8 5.4/ 6 11: 

1.45-1.50 / 5,5/ 18.81 I 45.2 8.7 2 l/2 5.01 16.1 

I .50+ .60 1 8.2’1 26.5 i 1 I 53.41 II,51 2 5.7 / 23.81 : / ;::: ;::.i 5'lj: 

+ 1.60 j 46.61 63.91 l/2 100.0 35.91 1 28.51 63.2 1/2 i 100.0. 23.51 3 1': 

FROTH FLOTATION : 1OOM x 0 

CUMULATIVE ~. 

V 



CLIENT: SAGE CREEK COAL 

SAMPLE: COfiPOSITE CORE FROM HOLE d0.77D-O7A, SEAM 5U 717.6’ - 729.5’ 

LAB. NO.: 343 

1 SliE FRACTION ! WT.2 ! ASH% / F.S.I. j k/T,% j ASH% / 

SINK-FLOAT ANALYSES 

l/4” x 2&l 28'4 x IOOM 

1.45-1.50 I 10.5i IV.51 1 / 55.31 11.51 3 / 7.4 16.7! I ~ 66.81 7.51 7 

l.50-1.60 j IO.81 26.81 I I 66.11 14.01 2 l/2 1 II.61 22.31 I 1 78.41 9.61 b 
+ 1.60 1 33.91 56.11 1/2 IOO.O/ 28.31 I 1/2 zl.b/ 51.41 l/2 100.0/ IS.714 1/2 

FROTH FLOTATION : IOOM x 0 

PRODUCT ~ IT.% ~ ASH% 1 F.S.I. \W:U:IuLy'::H% 1 REMARKS 

RCUGHER 1 j 

FROTH 190.3 / 14.2 j 4 l/2 

1. (7 I L s j 9.7 1 52.6 r+ i 

CLEAb!ER j I I 

61 .3 9.1 7 1 61.3 9.1 
TAILS 38.7 1 22.2 1 l/2 100.0 14.2 



CLIENT: SAGE CREEK COAL 

SA,YlPLE : CO+tPOSITE CORE FROM HOLE N0.77D-07A, SEAM 51 737.3' - 757.5' 

LAB. NO.: 344 

V 
SIZE & RAW ANALYSES 

/ / 1 w;"~"";"""~S,% ' SIZE FRACTION WT.% ASH% F.S.I. 

l/4" x 26ksh / 79.8 38.2 2 79.8 38.2 

2% x IOOM 14.0 24.9 5 l/2 93.8 36.2 
IOOM x 0 6.2 , 20.7 4 l/2 100.0 35.3 
BEAD RAW 35.3 4 

SINK-FLOAT ANALYSES 

l/4" x 28M 28M x 1OOM 

FRACTION WT.% -1.301 3.0 A;: 1 '.;.I. 1.30-1.35, ! 9.31 6.6171/2 

Il.31 IO.81 6 l/2 

k$fjd ';; 1 A;;! ;S;i. si ':r 

1.391.40! 23.61 8.21 7 Il.81 8.21 7 l/2 / 40.81 5.218 l/z 

v 1.40-1.45 I 8.61 15.1 I 3 l/2 32.21 IO.01 6 l/2 j lO.Y/ II.01 5 i/2 j 51.71 6.41 8 

1.45-1.501 6.11 lg.8 2 38.31 Il.61 6 j 7.41 14.5 2 l/2 

1.50-I.601 7.21 25.61 1 I 45.51 14.01 5 / 9.71 21.0 :/2 / 68 5Y:l~ 8, 9.3/ 7.417 6 

+ 1.60 1 54.51 62.41 l/2 / 100.0 40.4 2 / 31.21 57.5 l/2 100.0 24.415 l/2 

FROTH FLOTATION : IOOM x 0 

CUNULATIVE 

PRODUCT ASH% REMARKS 

ROU.GHER 

FROTH / 92.6 / 16.8 j 6 l/2 92.6 16.8 

TAILS I 7.4 66.4 1 l/2 100.0 20.5 

CLEANER 

FROTH 62.5 10.1 8 62.5 IO.1 

TAILS 37.5 28.0 3 l/2 100.0 16.8 

V 



CLIENT: SAGE CREEK COAL LTD. HOLE NO: 770 08 
PROJECT: DRILL CORE SAMPLES SEAM NO: 2 

FOOTAGE. CSGMT 

SAMPLE NO. FROM TO THICKNESS LAB. NO. -~~--_~-- -__ .-~-.-_~ WEIGHT S.G. _ ASH% F.S.I. _-_ 

C29136 241.25 241.95 I 0.7 044 i- 858.7 1.42 20.7 5 

c29137 241.95 243.3 1.35 045 3115.0 2.49 87.9 5 

~29138 244.0 247.0 3.0 046 3235.0 I.41 18.0 7 

c29139 247.0 249.3 2.3 047 2830.0 1.66 42.5 2 l/2 - 

c29140 249.6 251.5 I.9 048 3040.0 2.13 72.3 0 

c2g141 252.0 256.7 4.7 I-- 049 5065.0 1.38 14.5 5 l/2 

050 I 4145.0 1 1.35 12.1 I 7 l/2 

C29143 260.5 261.9 I.4 051 2250.0 2.08 69.3 l/2 

052 , 1839:4 2.49 87.3 0 

053 3060.0 2.20 75.7 0 - 

054 1237.7 1.50 26.8 4 l/2 

___- 

-- 

I 



CLIENT:‘ SAGE CREEK COAL LTD. HOLE NO: 770 08 
PROJECT: DRILL CORE SAMPLES SEAM NO: 4U 

FOOTAGE. c S&MT 

SAMPLE NO. FROM TO __- THICKNESS LAB. NO. WEIGHT S.G. ASH% F.S.I. 

C29147 510.3 513.75 I 3.45 

--- __- 

055 4020.0 1.45 21.0 2 l/2 
.~ 

~29148 513.75 516.55 2.8 __ 056 3100.0 1.45 20.4 I3 

C29149 516.9 518.2 1.3 057 1770.0 1.66 44.2 ( 

C2915L 518.2 522.0 3.8 058 4950.0 1 .'43 18.6 1 l/2 

_ 1523.9 1.9 c29151 522.0 1 059 I 1905.0 1.38 12.2 3 

C29152 523.9 .527.4 3.5 1.46 060 21.5 2 l/2 , 

C29153 527.5 531.2 3.7 061 3470.0 

c29154 -532.0 535.1 3.1 062 _ a.0 

c29155 535.1 -538.8 ‘3.7 063 4040: 0 

C29156 128.8 542.0 3.2 064 

c29157 552.0 5432 I.9 065 

~29158 544.0 1547.9 3.9 

_ c29159 548.0 551.8 3.8 

I C29160 552.0 556.8_ 4.8 

~29161 557.0 558.7 1.7 2288.2 069 1.y4 61.6 1 



CLIENT: SAGE CREEK COAL LTD. HOLE NO: 77D 08 

PROJECT: DRILL CORE SAMPLES SEAM NO: Parting and 4L 

FOOTAGE CSEM-i 

SAMPLE NO. FROM TO THICKNESS LAB. NO. WE I GHT S.G. ASH% F.S.I. 

C29162 558.7 l-t3 562. L,--~ 070 i-75oo.o-ZGJ-o--- 

C29163 562.7 566. .6 071 1074.1 1.54 27.2 3 l/2 

c29164 566.4 510.6 4.2 072 I 1.52 I2 4485.8 24.0 

czg165 571.2 575.4 4.2 073 5006.0 1.59 

tzq16715793: C29166 2::: ’ 1:: 

32.1 2 l/2 

074 075 2760.8 1263.8 1.74 1.64 ---T-i- 45.7 38.0 1 6 

C29168 581.0 ,583.~ 2.2 076 3253.0 ( 81.3 0 2.40 I 

C29169 583.2585.1 1.9 _ -077 2410.0 1.57 28.5 3 

C29170 585.1 586.0 0.9 078 1071.~0 1.61 I 31.9 l/2 

C29171 586.0 587.1 1.1 079 - I 1625.8 2.11 66.1 l/2 

~29172 587.1 588.8 1.1 080 2429.0 1.87 56.4 I 

- I 

- 

? 



CLIENT: SAGE CREEK COAL LTD. 

PROJECT: DRILL CORE SAMPLES 

SAMPLE NO. __--- 

WY173 

c29174 
- 

c29175 

THICKNESS- 

682.0 \68;:8~(1--0.8 

687.0 688.5 1.5 

696.6 1698.6 I 2.0 

HOLE NO: 770 08 

xi -----_ 
59.1 I ’ 
31.9 1 
57.7 I ’ 

)R I ZON 



’ ( .I 
; 

CLIENT: SAGE CREEK COAL LTD. 

PROJECT: DRILL CORE SAMPLES 

I I FOOTAGE. --- 
SAMPLE NO. FROM -._----_~ 

~29176 807.0 

c29177 807.6 

C29178 808.5 

c29179 809.5 

~29180 810.9 - 
~29181 812.1 

C29182 812.7 

~29183 815.0 

c29184 816.9 

~29185 817.6 

~29186 818.2 

~29187 820.8 

C29188 821.9 

~29189 822.6 

C29190 824.4 

TO -- 

307.6 

308.5 

309.5 

310.7 

312.1 

312.7 

315.0 

316.9 

817.6 

818.2 

820.6 

821.9 

822.6 

824.4 

825.0 

THICKNESS ---__ 

0.6 

0.9 

1.0 

1.2 

1.2 

0.6 

2.3 

I.9 -_lll 

0.7 

0.6 

2.4 

1.1 

0.7 

1.8 

0.6 

CSEMT 

LAB. NO. L/EIGHT --.-- _ __.. 

084 873.3 

085 1941.5 - 

086 3889.9 

087 1447.1 

088 1501.6 

089 1 '913.7 

090 4371.9 
1 091 

-----I 
2919.1 

092 788.8 

093 ! 1167.1 

-2j-z 
096 ) 841.9 

HOLE NO: 770 08 
SEAM NO: 5u 

i., 

2.04 66.7 l/2 

2.24 72.4 l/2 

1.52 26.9 4 l/2 

1.79 48.4 

_I 2.11 65.4 + 



( 
CLIENT: SAGE CREEK COAL LTD. HOLE NO: 77D 08 

PROJECT: DRILL CORE SAMPLES SEAM NO: 5U 

FOOTAGE. CS&MT 

SAMPLE NO L-~- FR!!M TO --p THICKNESS L.45. NO. WEIGHT S.G. ASH% F.S.I. 

4400.0 1 1.56 28.3. T--l-- 

2010.0 1.46 20.1 I3 

4650.0 1.39~ 14.1 7 l/2 

3940.0 1.40 14.9 6 l/2 

4695.0 1.47 22.0 5 

c2ylg6 842.0 845.0 3.0 lo4 ' i700.0 1.50 25.2 4 l/2 
I 

' ' 1 

C29l97 1845.0 1846.41 1.4 1 lo5 1 1490.0 1 1.48 1 74.5 1 4 1/7 



CLIENT: SAGE CREEK COAL LTD. HOLE NO: 770 Oa 

PROJECT: DRILL CORE SAMPLES SEAM NO: 5L 

FOOTAGE. C&MT 

SAMPLE NO. FROM TO 

c2ylg8 851.8 856.5 

c29199 857.0 860.7 3.7 107 4340.0 1.52 27.5 4 i/2 

c29200 860.8 861.0 0.2 108 242.6 1 .52 28.5 4 l/2 

I I 

--i---- _ 



~LlibiT: SAGE CRiEI< COAL 

SAHPLE: COiXPOSITE CORE FROM HOLE 10. 770-08 , SEAM 2 244' - 260.5' 

t!A,t3. NO.: 346 

SINK-FLOAT ANALYSES 

~FRAC~;;N~;;;!A;W~ 

l/4" x 28N 28~ x IOOM 

F.:.,.2-$ ~~,,,T~~~A:I-l-;;:.~~~, 

-1.30-1.35 / 11.4 / 6.8 1 7 139.31 ;.:I 8 $.:/4.4/ 8 / 56.1 ! 3.0 :8 I/: 

1.35-1.43 / 8.7 Ill.5 1 4 ( 48.0 / 5.4 / 8 / 8.8 / 9.4' 6 j 64.9 1 3.5 i 8 

b 1.40-l.4j 1 5.9 116.4 i 2 / 53.9 / 6.6 7 l/z j 4.6 ! 13.2 3 / 69.5 ( 4.5 I 8 

1.45-1.50 / 3.9 i 20.9 I 1 112 1 57.8 t 7.6 7 j 3.1 / 17.6 2 / 72.6 / 5.0 i 8 

1.50-1.60 1 5.0 / 27.0 I 1 / 62.8 I 9.1 7 / 4.5 ( 23.5 1 I l/z 1 77.1 1 6.1 i 8 

+ 1.60 ! 37.2 1 0 100.0 33.0 4 l/2 i 22.Y 163.5 1 1/2 100.0 19.3 / 7 l/2 



CLIENT: SAGE CREEK COAL 

SAMPLE: CO,yPOSITE CORE FROM ROLt NO. 770-08, SEAM 4U 510.3’ - 556.8’ 

LAB. NO.: 347 

HEAD RAW I 21.6 I l/2 

SINK-FLOAT ANALYSES 

FRACTION 

L'm 1.40-l.irj 1 10.31 14.21 

1.45-1.50 / 6.gj I9.3! I / 66.41 9.9 I l/2 / 6.41 14.81 1 / 76.61 5.91 6 

1.50-1.60 / 7.91 26.21 I 74.31 11.6 I l/2 ! 6.61 22.3 1 j 83.2) -:.2/ 5 l/J_ 

+ 1.60 j 25.71 57.3 1/z 100.0 23.3 I 16.81 51.3 l/2 100.0~ 14.61 3 l/E c-- 



CLIENT: SAGE CREEI( COAL 

SAMPLE: C0;“IPOSii-E CORE FROM HOLE NO. 77D-08, SEAM 4L 562.7' - 581’ 

LAB. NO.: 348 

SIZE G RAW ANALYSES 

SIZE FRACTION 

I /4" x 28kksh 

25M x 1OOM 

IOOM x 0 

HEAD RAW 

SINK-FLOAT ANALYSES 

28~ x IOOM 
CUMULATIVE / 

CUMULATIV: 

WT.% / ASH% 1F.s. WT.%, ASH% 
--~ 

F.S.!. / \riT.% I ASH%, F.S. 

-1.30 I 16.2 I 0 / -j 13; 

1.30-1.351 7.91 6:p ," 

! 

/ :f::i 4::/ 

8 126.71 2.31 

71/2 /12.0/ 6.01 : 

/ 26.71 2.3; 9 

j 8 

1.35-1.d 8.1 t ,0.3! 2 l/2 1 32.2 / 5.71 7 / 9.81 9.2 / 1 l/2 / 

38.7! 

4.61 3.4: * 

w 1 

48.51 

l.40-1.45/ 7.,j ,5.7/, 1/2 7.5i 6 '12 1 7.81 12.51 1 1 56.31 5.7l7 

1.45-1.501 6.11 21.1 I I 5 / 6.11 17.21 1 "' 

1.50-1.601 8.5127.71 1 4.1 1 12.31 4 'I2 i 6.21 25.71 j ;;:;' 1 6.8!7 8.5i 7 

+ 1.60 45.9 61.11 1/2 ! 1OO.O1 34.61 1 112 / 31.4i 62.61 ,:2 / 100.0 25.5j 4 

FROTH 

-'- Not sufficient sample 



CLIENT: SAGE CREEK COAL 

SAMPLE: COXPOSITE CORE FROM HOLE ~0.77~-08 , SEAM 5u 825.4’ - 846.4’ 

LAB. NO.: 351 f, 351~ (RECHECK) 

LAB. NO.: 351 SIZE & RAW ANALYSES 

CUMIJL-ATIVE 

1 SIZE FRACTION \!T.% ASI% 1 F.S.I. b!T.% ! ASH% 

1 2811 i /'I? x x loot1 ZSiiesh 65.1 21.5 j 25.1 17.0 j I 
1 13.4 / I 

-- 7 1 65.1 86.6 j 1 
IOOM x 0 13.7 7 l/2 / 100.0 

23.1 25.1 

21 .8 

HEAD RAW 21.8 j 
/ 
I 

I 
SINK-FLOAT ANALYSES 

LAB. NO. ~351 l/ii" x 28i4 /LAB. NO.:351828?i x IOOM , 

FRACTION / ,,,T .", , / ASH% / 

' 

F.S, /, 1 ,/yULAT';E 

' ' ' 

1 

CWJLATIVE 

j ASH% F.S.I. ! b!T.%! ASH% j F.S.I. , i4T.S; / AS% t F.S.Ij 

-1.30 ~ 9.21 3.51 8 l/Z I 9.2 1-6 3.91 2i / l?.l! 2.31 9 / 13.1 j 2.3! 1 / 

/ 1.30-1.35/ !7.9/ 7.3: 7 112 j 27.11 6.11 2 / 21.81 6.21 8 l/2 i 

1.35~1.40 i 16.91 ll.O/ ~.40-~.4~5j 3 44.01 8.01 j 7: j 15.51 10.2) 7 

/ 34.91 4.7iz’i 

: 50.11) 6.4; z': 1 

!1.45-1.50) 

I .50-l .60 i 6.31 26.71 I / 70.5/12.5] 5 / 9.41 22.9/ I l/2 j 85.41 II.11 72 1 

+ 1.60 / 29.51 55.41 1~2 lOO.O/ 25.1 .L j j 14.61 51.8 1 l/2 1 lOO.O( 17.01 "7 ,/ 

LAB. NO.: 351 FROTH FLOTATION : 1OOM x 0 

1 

I 
CUMCLATIVE us, 

PRODdCT \dT;% ASH% 1 F.S.I. \*lT % ASH? o REMARKS ROUGHER / / 1 ( 

FROTH 1 95.9 / 12.4 / 8 / 

TAILS / 4.1 ! 45.4 1 I l/2 ( 

95.9 Fq 

CLEA>!ER i I 
loo.0 j 13.8 .; 

FROTH] 80.4 i 10.1 8 l/2 80.4 ; 10.1 

TAILS lg.6 / 21.5 5 100.0 12.3 



CLICXT: SAGE CREEK COAL 

SAMPLE: COMPOSITE CORE FROM HOLE sd0.77D-08 , SEAM 5L 851.8’ - 861’ 

LAB. NO.: 353 

SIZE & RAW ANALYSES 

SIZE FRACTION 

l/b" x Z&esh 

23,~ x 100~ 

lOOti x 0 

HEAD RAW I I 78.4 I 

SINK-FLOAT ANALYSES 

111~' x 28~ 2.8~ x loo:4 

FRACTION b/T.% i AS@ F.S.I. NT . ?A 1 F.S.I. 1 -. 
-1.3~ / 6.71 3.9 8 l/Z 6;;%&j \VT:% 292, 1 AS: 5 o/ 9 / \,,T.;';iif:'!k 29.21 5.01 'j __, 

-i.jo-1.35 j 16.9) 7.71 8 23.61 6.61 2:. ) 16.51 6.61 8 l/2 / 45.71 5.6: 'j 

/ 1.35-I.:;3 1 18.3j 12.31 7 1 41.91 9.1 j % / Il.41 II.5 7 l/2 / 56.11 6.81 2:: 

w 1.40-1.~1j i il.81 16.91 
/ 

4 1 53.71 IO.81 7: / 8.01 15.71 5 l/2 1 65.11 7.9j 2; 

1.45-1.50 I 6.51 21.81 3 l/2 1 60.21 12.01 7 5.6j 20.61 2 l/2 1 70.71 8.91 Zi= 

1.50-1.60 ~ j.4j28.01 2 / 65.61 13.3i 7 5.9) 27.41 I l/2 j 76.61 10.3/ 2 

+ 1.60 1 34.4 / 60.21 I 100.0 29.4 Ti 23.41 64.6 l/2 100.0 23.0 .y.i 

FROTH FLOTATION : IOOM x 0 

FRaTH 62.8 ;'/. I. 8 I/Z 62.8 li. L 

TAILS 37.2 26.3 4 l/2 100.0 J’Y’. I 



CLIENT: SAGE CREEK COAL LTD. HOLE NO: 770 09 

PROJECT: DRILL CORE SAMPLES SEAM NO: 4U 

SAMPLE NO. ~--_ 

C30586 

C30587 

C30588 

C30589 
- 

c30590 

c30591 

c30592 

C30593 

C30594 

c30595 - 

C30596 

C30597 

~30598 

C30599 

~30600 

FOOTAGE. 

.FRoM 

153.3 1156.9 

156.9 160.0 

---I- 160.3 162.9 

163.0 166.6 

172.0 173.7 - 

173.7 174.9 

175.3 179.3 

f: 

179.3 181.7 

182.0 186.0 

186.0 187.4 

THICKNESS =-._-~- -.- 

0.2 

1.0 

2.0 

3.6 

3.1 

2.6 

3.6 

3.4 

‘1 .8 

1.7 

1.2 

4.0 

2.4 

4.0 

1.4 

CS&MT 

LAB. NO. .__-I 

169 

170 

171 1928.6 

172 

173 

174 1684.4 

175 

176 

177 2556.b 

178 1635.0 

179 1398.8 

180 4610.4 

I81 

182 

.I83 2307.6 

WEIGHT -I_ 

286.6 

865.8 

2710.5 
--I_ 

3234.8 

4169.0 

4100.0 

2665.9 

4799.0 

S.G. - 

1.59 

1.50 

1.45 -- 

1.37 

1.42 

1.45 

1.53 

1.48 

I .46 

1.40 

1.61 

1.46 

m 

1.53 

2.06 

ASH% F.S.I. 

23.7 1 l/2 

??-I--? 
16.3 1 1 l/2 

18.3 I ' 

26.1 I4 

23.2 1 2 l/2 

22.3 1 2 
1 

14.4 I 1 

34.1 I l/2 

18.6 1 I 

28.8 ( I 

24.7 I 1 

68.4 4 l/2 



CLIENT: SAGE CREEK COAL LTD. HOLE NO: 770 09 

PROJECT: DRlLL CORE SAMPLES SEAM NO: Parting and 4C 

FOOTAGE. CS&Mi 

SAMPLE NO. FROM 1 TO THICKNESS LAB. NO. WEIGHT .S.G. ASH% F.S.I. 

C3O751 187.4 2.14 ,----i,- 

C30752 188.1 &;;---'-r--%i;-I- 192.5 4.4 185 7556.0 2.46 86.3 I 0 

C30753 192.5 193.6 1.1 186 1248.3 1.47 20.8 I l/2 

C30754 193.8 197.3 3.5 187 1.53 26.4 1 4140.5 

C30755 197.8 201.6 3.8 188 4721.0 1.52 26.4 

C3o756 ( 201.6 203.0 ( 1.4 ( 189 1 1272.5 1 1.37 1 b21/; 11.3 

C30757 204.3 208.8 4.5 190 1 t I.56 t 5150.0 29.1 3 

C30758 209.0 211.5 2.5 191 1.54 28.3 3 

c30759 211.5 215.6 '4.1 192 1.62 32.7 3 l/2 

C30760 215.6 216.9 1.3 2.14 _ _ 193 2739.1 72.9 

C30761 216.9 218.7 1.8 194 2054.2 1.54 ( 1 ; 37.8 

C30762 219.0 221.7, 2.7 195 3294.8, 1.64 2 37.8 

C30763 222.0 225.3 3.5 196 4932.4 1.79 48.4 I ___ 

C30764 230.6 231.5 0.9 2.03 197 971.2 64.7 l/2 

C30765 231.5 233.7 2.2 198 2.08 3705.9 66.9 l/2 



” CLIENT: SAGE CREEK COAL LTD. 

PROJECT: DRILL CORE SAMPLES 

cc 
HOLE NO: 77D 09 
SEAM NO: 4L 

C30767 --I- 236.0 236.8 0.8 1 200 1 915-i 1.65 39.3 ( 3 l/2 

C30768 254.2 256.8 2.6 201 2955.3 1.45 20. I 3 l/2 



CLIENT: SAGE CREEK COAL LTD. HOLE NO: 770 09 

PROJECT: dRlLL CORE SAMPLES SEAM ~0: Parting and 5U 

FOOTAGE. CS&Mi 

SAMPLE NO. FROM TO THICKNESS LAB. NO. WEIGHT i.G. ASH% F.S.I. 

c30769 426.0 427.4 --- 1.4 

__. 

__ 202 I 1735.8 1.73 43.2 I 1 

c30770 427.6 431.3 3.7 203 3970.8 1.48 22.6 3 / 

c30771 431.3 433.7 2.4 204 I 2055.7 1.61 33.8 I 112 

C30772 434.0 436.7 2.7 205 2211.~5~- 1.66 38.7 1 

c30773 437.0 438.8 1.8 206 2045.2 1.73 42.6 

c30774 438.8 440.4 1.6 207 3077.5 2.28 74.3 1 L 

c30775 440.4 442.9 2.5 208 1 2433.6 1.56 28.7 1 1 

C30776 443.2 445 6 2 4 .---L--L--. 209 2794.2 1.71 40.1 1 l/2 

c30777 445.6 446.0 '0.4 210 717:3 1.99 62.2 1 

C30778 446.2 452.0 5.8 211 7564.0 2.23 73.2 l/2 

2.5 212 3790.0 1.94 58.1 1 



6 

SAMPLE’iO. 1-1 THICKNESS / L:i”“‘:O. ! b/EIGHT 1 S.G. 1 ASH% / F.S.I. 
-___ ..--’ _---. L---.---.- .---- 

C30780 454.5 455.4 0.9 213 1027.4 1.92 57.1 I I 

- c30781 455.5 456.7 1.2 214 1 1550.0 I.89 56.3 t I 

c30782 456.7 458.9 2.2 215 2615.3 1.70~ 40.0 I 

C30783 459.4 462.4 3.0 216 3834.0 I .65 37.6 4 

C30784 462.5 464.5 2.0 217 1748.1 1.60 33.1 2 

C30785 464.5 467.7 3.2 218 3806.5 2.06 64.9 l/2 

C30786 467.7 469.6 1.9 219 1504.5 1.44 17.3 6 l/2 

C30787 470.2 473.4 3.2 220 3186.4 1.51 25.7 4 l/2 

C30788 473.7 475.1 I I.4 221 1 1537.8 1.45 19.6 1 6 

CLIENT: SAGE CREEK COAL LTD. HOLE NO: 770 09 

PROJECT: DRILL CORE SAMPLES SEAM NO: 5L 

Birtle y EngiJleering 
Sobr;&>r” o,Gre.7, WFSl S,‘?e, ,odiir,ri:~i 



CLIENT: SAGE CREEK COAL 

SAMPLE: COMPOSITE CORE FROM HOLE NO. 77D-09, SEAM 4U 149' - 187.4’ 

LAB. NO.: 354 

SIZE & RAW ANALYSES 

CUMULATIVE 

SIZE FRACT!ON WT.% ASH% F.S.I. WT.% ASH% 

l/V' x 28Mesh 70.5 29.2 

( ) i/2 

70.5 29.2 

25M x IOOM 14.9 17.6 2 85.4 27.2 

IOOM x 0 14.6 14.8 3 100.0 25.4 

HEAD RAW / 25.4 Ill/2 I 

SINK-FLOAT ANALYSES 

i/4” x 28M 28~ x IOOM 

CUMULATIVE CUMULATIVE 

FRACTION @ ' WT.4, ASHb F.S.I. WT.% ASH% F.S.I. WT.% ASH% F.S.I. WT.% ASH% / F.S.; 

-1.30 10.1 I 2.91 7 l/2 / 10.1 j 2.9 , l/2 / 20.31 I.71 8 / 20.31 I.71 8 

1.30-1.351 19.01 5.81 1 l/2 29.11 4.81 3 I/Z j 34.41 5.61 2 l/2 

1.35-1.40 j 13.61 

j 54.7 4.21 5 l/7 

'*"v, , 9.11 l/2 1 42.71 6.21 2 l/2 j 7.21 7.81 1 ) 61.9 4.61 4 ,b 

/ 1.40-1.451 6.91 ,4.8/ l/2 / 49.61 7.41 2 / 7.21 IO.01 l/2 / 69.1 5.11'3 I/: 

1.45-1.50 / 3.81 19.41 ,/2 / 53.4 8.2' I i/2 5.01 13.3 ,/2 1 74.1 5.71 3 l/2 

1.50-1.60 / 5.51 24.31 l/2 / 58.9 9.7 I l/2 5.01 20.3 l/2 / 79.11 6.6: 2 112, 

+ 1.60 I 41.1 55.9 l/2 100.0 28.7 I 20.9 56.8 l/2 100.0 2 l/Z L 17.11 

FROTH FLOTATION : IOOM x 0 

CUMULATIVE 

PRODUCT WT.% ASH% F.S.I. WT.% ASH% REMARKS 

ROUGHER 

FROTH 91.6 11.5 3 91.6 11.5 

TAILS 8.4 55.1 l/2 100.0 15.2 . 

CLEANER 

FROTH 69.6 7.4 4 l/2 69.6 7.4 

TAILS 30.4 19.2 2 l/2 100.0 II.0 



CLIENT: SAGE CREEK COAL 

SAMPLE: COMPOSITE CORE FROM HOLE NO. 77D-09, SEAM 4L 192.5' - 225.5' 

LAB. NO.: 355 

SIZE G RAW ANALYSES 

CUMULATIVE 

SIZE FRACTION &IT.% ASH% F.S.I. I LJT.2 
I 

ASH2 ~” ._...” 

l/4" x 28Mesh / 77.2 / 36.8 1 77.2 36.8 

28M x IOOM 13.4 / 30.4 3 90.6 35.9 

IOOM x ' 0 9.4 1 28.0 41/2 100.0 35.1 
HEAD RAW I 35.1 I l/2 

SINK-FLOAT ANALYSES 

~_~ ~~__, 

l.35-1.401 9.01 
I / 

IO.71 1 l/2 1 29.51 6.7 6 l/2 / Y.Yi 9.61 2 l/2 1 42.4 5.31 8 

1.40-1.45 / 6.8 12.5/ I ) 36.31 7.8 5 1 8.3j 

l.45-l.50i 5.31 21.51 j 

13.21 1 ) 50.71 6.61 7 

1 41.61 9.514 I/Z / 5.61 18.81 I ( 56.31 7.81 7 

1.50-1.60 / 8.81 27.81 1 / 50.41 12.713 l/2 / 6.51 25.51 1 / 62.81 9.61 7 

I + 1.60 1 49.6 62.31 l/2 ) 100.0 37.3 1 j 37.21 63.81 l/2 100.0 29.8 3 

FROTH FLOTATION : IOOM x 0 

&A PRODUCT WT.% 

CUMULATIVE 

ASH% 19.5 F.S.I. 4 l/2 WT.% 82.5 ASH% l9.A REMARKS 

TAILS / 17.5 ( 66.0 j l/2 1 100.0 27.6 1 

CLEANER i 
FROTH 58.5 11.9 7 58.5 Il.9 

,TAILS 41.5 30.4 2 l/2 100.0 19.6 

Birtle y Engineering 
*“br;d;*ry OIG,&M WEJi sres, ,“d”rl,isr 



CLIENT: SAGE CREEK COAL 

SAMPLE: CONPOSITE CORE FROM HOLE NO. 77D-09, SEAM 5U 426’ - 445.6’ 

LAB. NO.: 356 

SIZE & RAW ANALYSES 

SIZE FRACTION 1 WT.% ! ASH% / 

l/ii" x 28Mesh 85.6 42.8 '.;.I. 7 / 85.6 42.8 
28M x 1OOM 8.1 27.3 4 93.7 41.5 

IOOM x 0 6.3 27.5 3 l/2 100.0 40.6 

HEAD RAW 1 40.6 

SINK-FLOAT ANALYSES 

l/4” x 28M 

/ ""';":~19i~5~~ WT.% I Anti% 1 ,TI",: ~‘lT~~~lZ~‘lYi.~.: F.S.I. WT.% 

-1.30 2.0 4.1 / 8 l/2 1 2.01 4.1 18 l/2 1 II.7 2.91 8 l/2 1 11.7) 2.918 112~ 

1.30-l .35 8.8 6.21 7 / 10.8) 5.817 l/2 1 lY.O/ 5.4 8 l/2 / 30.71 4.418 l/z 

'k/* 1.35-1.401 9.51 9.81 I l/2 / 20.3 / 7.7 5 l/2 / II.51 9.1 4 l/2 j 42.21 5.71 8 

1.40-1.451 7.31 14.71 1 27.61 9.5 4 l/2 1 11.3 12.5 I j 53.51 7.1 I7 112 

1.45-1.50 / 5.7 20.61 1 I 33.31 11.4 4 1 7.41 20.0 I 1 60.9 8.7/6. 

1.50-1.601 7.6 26.51 1 j 40.91 14.21 3 1 7.41 23.8 l/2 j 68.31 

+ 1.60 ~ / 59.1 65.31 l/2 100.0 44.4 1 / 

10.3!6 l/2 

31.7 62.1 l/2 100.0 26.81 4 

FROTH FLOTATION : IOOM x 0 

CUMULATIVE 

FROTH 58.6 12.6 6 l/2 58.6 12.6 

TAILS 41.4 1 28.2 2 100.0 19.1 

Birth y Engineering 
S”br;d;wy 0, Grsa, v/B*, sros, ,“d”rl,i.9r 



CLIENT: SAGE CREEK COAL 

SAMPLE: CONPOSITE CORE FROM HOLE NO.77D-09 , SEAM 5L 454.5' - 475.1' 

LAB. NO.: 357 

SIZE & RAW ANALYSES 

I I 

CUMULATIVE 

SIZE FRACTION WT.% ASH% F.S.I. WT.% I ASH% 

l/4"' x 28Mesh 1 77.0 1 44.1 1 I 77~11 llll 1 

SINK-FLOAT ANALYSES 

i/41N x 28~ 28M x 1OOM 

CUMULATIVE 
I 
I ' CUMULATIVE 

FRACTION WT.% ASH% F.S.I. ' b/T . 4 ASH% F.S.I. WT.%! ASH%, F.S.I. '/IT % ASH% 1 F.S. 

-1.30 1.91 3.3 / 9 / I.9 3.3 / 9 8.81 3.8 g j 8.8 3.8 / 9 
1.30-1.35 / 5.31 8.' 1 8 [ 7.2 6.818 l/2 / 25.71 8.6 8 l/2 / 34.5 / 7.4 i8 l/2 
1.35-1.401 11.4/~'.5/ 6 / 1*.6/ 9.717 l/2 /13.5/ll.Y' 7 112 48.0 8.6 i 8 

1.40-1.45! 8.71 16.3 1 4 27.3 / 11.8 6 l/2 1 8.71 17.0 / 5 l/2 j 56.7) 9.9/ 8 

i.45-1.50/ 5.9120.4 ) 2 j 33.2 j 13.3 / 6 l/2 5.21 19.1 

1 6.81 24.8 
4 l/2 / 61.9) 10.7 i 8 

1.50-1.60 j 

+ 1.60 1 
9.11 29.7 i ' / 42.3 1 16.8 / 5 2 68.7 12.1 j7 112~ 

57.7 64.0 1 l/2 100.0 144.1 I j 31.3 61.2 l/2 !100.0 27.5 ] 6 

FROTH FLOTATION : IOOM x 0 

CUMULATIVE 

PRODUCT WT.% ASH% F.S.I. WT.% ASH% REMARKS 
I 

CLEANER 

TAILS 23.9 36.2 2 100.0 '7.7 

Eiirtle y Enginekrhg 
S”br;d;ary 0, C,.%H WBIC s,sc/ ,“d”rl,;erer 



CLIENT: SAGE CREEK COAL LTD. 
0 

PROJECT: DRILL CORE SAilPLES SEAM NO: 2 

FOOTAGE. CS&NT 

SAMPLE NO. FROM TO THICKNESS LAB. NO. WEIGHT S.G. ASH% F.S.I. -__- --.---_ 

I 0 

0 

I 

------I r------ I 

I I I 

I_- 

--- 



CLIENT: SAGE CREEK COAL LTD. 

.x! 
HOLE NO: 770 IO 

PROJECT: DRILL CORE SAMPLES SEAM NO: 4U 

FOOTAGE. CS&MT 

SAMPLE NO. FROM TO THICKNESS LAB. NO. WEIGHT i.G. ASH% F.S.I. 

----- c29243 248.6 249.3 1--- 126 

--..- - 

1095.0 2.33 81.5 0 

c29244 249.3 I 251.5 2.2 127 2034.6 1.41 15.4 7 

C29245 252.0 253.5 1.5 128 1744.1 1.78 47.7 I 

c29246 253.5 254.8 I.3 129 1615.2 2.08 68.2 l/2 

c2g247 254.8 256.6 1 1.8 130 -pG3.1 1.45 19.1 4 

C2y248 257.0 260.1 3.1 131 2876.8 I .44 18.5 I 4 

C2924y 260.3 262.8 2.5 I32 2206.3 1.41 , 15.9 3 l/2 

c29250 263.4 266.0 2.6 133 1556.9 1.50 24.4 I l/2 - 

C30551 266.2 267.3 'I . I 134 1262.5 1.58 29.3 2 

C30552 267.3 270.1 2.8 135 2855.1 1.53 24.9 -- 

C30553 270.5 273.25 2.75 136 1640.0 I .53 26.9 

I-- l l/2 

I l/2 

C30554 273.25 274.45' I.0 137 1188.2 1.57 31.9 3 l/2 - 

c30555 275.25 276.9 I .65 138 1778.8 1.88 56.9 I 

C30556 276.9 277.7 0.8 139 1747.9 2.30 79.6 0 



c.< .cc 

S 

CLIENT: SAGE CREEK COAL LTD. 

PROJECT: DRILL CORE SAMPLES 

SE NO:em!.&?'A THICKNESS ! L:::":O. ! WEIGHT ____- --.__ 

C30569 1.5 

S.G. -_-. 

2.68 

2.01 

1.50 

1.55 

1.64 

I .58 

1.55 

1.66 

2.26 

1.55 

2.2: 

1.82 -__ 

l.9C 

HOLE NO: 770 10 

SEAM NO: Parting and 4L 

ASH% F.S.I. 

34.4 1 0 

63.6 I 0 
24.3 1 l/2 

27.0 1 l/2 

30.2 2 l/2 

41.9 1 1 l/2 

78.5 1 0 
I 

30,3 1 3 l/2 

---j 74.0 0 

51.3 1 I _ , 
58.6 1 I 



CLIENT: SAGE CREEK COAL LTD. HOLE NO: 77D IO 

PROJECT: DRILL CORE SAMPLES SEAM NO: Parting and 5U 

iAMPLE NO. 

C30570 

C30571 

C30572 

C30573 

c30574 

C30575 

C30576 

C30577 

C30578 

C30579 

C30580 

FOOTAGE. CStMT 

FROM TO THICKNESS LAB. NO. WEIGHT S.G. ASH% -__ __--- 

479.0 480.0 1.0 153 1095;571.42 15.8 

480.0 481.5 I.5 154 

/ 

2890.1 2.44 83.4 

481.5 486.8 5.3 155 7428.0 2.11~ 69.5 

486.8 487.5 0.7 156 1508.5 2.30 79.0 

487.5 491.0 3.5 157 4340.0 1.62 33.4 

491.9 494.4 2.5 158 2878.6 1.48 21.5 

494.4 495.0 0.6 159 2270.0 2.24 73.5 

160 2293.2 1.66 39.1 

161 520:7 1.60 33.8 

162 3257.3 2.47 84.0 
t I 

500.2 501.7 1.5 163 2894.2 2.44 83.1 

F.S.I. --_ 

2 l/2 

0 

0 

0 

1 

2 l/2 

0 

2 l/2 

I l/2 

0 

0 



CLIENT: SAGE CREEK COAL LTD. 

PROJECT: DRILL CORE SAMPLES 

C30585 15~ 1515.8 ( 0.7 

-f 

----I-++ 

CS&Mi 

LAB. NO. -__- 

164 

165 

166 

167 

168 

WE I GHT 

5040.0 

2000.0 

2353.3 

3253.5 

1074.3 

__I_-. __ I--- 
- - 
I= __- 
I 

HOLE NO: 77D 10 

SEAM NO: SC 

2.22 74.5 1 l/2 

1.62 I 36.2 121/2 

1.52 28.0 

2.49 ) 92.4 1 :,2 

---l--k 

---L-L- 



CLIENT: SAGE CREEK COAL 

SAMPLE: COMPOSITE CORE FROM HOLE NO. 77D-10, SEAM 4U 249.3' - 276.9' 

LAB. NO.: 358 

\ 
‘1 : ‘kl t 

CUMULATIVE 

SIZE FRACTION WT.% ASH% F.S.I. WT.% ASH% 

l/4" x 28Mesh 65.1 39.4 1 65.1 39.4 

28~ x IOOM 17.9 20.8 3 83.0 35.4 

IOOM x 0 17.0 16.3 4 l/2 100.0 32.1 i 
HEAD RAW 12.1 

SINK-FLOAT ANALYSES 

l/4" x 28M 28M x 1OOM 

I !i;l 
CUMULATIVE CUMULATIVE 

FRACTION 1 WT.% 1 ASH% / F.S.I. / WT.% j ASH% / F.S.I. 1 WT.%! ASH% / F.S.I. / WT.% 1 ASH% 1 F.S.1' 
-1.30 j ,2.yj 4.0) 7 j/2 / 12.9 1 4.0 / 7 l/2 j 24.11 2.6 ( 8 l/2 ) 24.1 2.6 ( 8 l/z 

l.30-1.35i 7.3i 6.3 3 1 20.2 / 4.8 1 6 1/2 / 15.71 4.7 6 l/2 1 39.81 3.4 I 8 

1.35-1.401 11.31 9.71 I l/2 I 31.5 6.6 7 112 I 12.21 7.3 / I 112 / 52.0 4.3i 7 I 
1.40-1.451 7.3 13.91 I 1 38.8 8.0 3 1/2 ) 11.31 10.6 1 I / 63.3 

1.45-1.50 1 4.41 

5.51 6 1/4 

18.3 I / 43.2 9.0 2 / 6.01 '5.5 / 1/2 1 69.3' 6.3 / 5 l/d 

1.50-1.60 / 8.71 28.0 1 / 51.91 12.2 I 1/2 / 6.61 20.61 1/2 / 75.91 7.61 4 I/ 

+ 1.60 148.1169.7j o i 100.0 39.9 1 24.1 61.4 l/2 100.0 20.5 3 1 

FROTH FLOTATION : IOOM x 0 

CUMULATIVE 

PRODUCT WT.% ASH% F.S.I. WT.% ASH% REMARKS 

ROUGHER I’ 
FROTH 88.5) II.9 5 1/2 88.5 Il.9 I 

TAILS 11.5 l-z-l 1 l/2 I 100.0 16.4 

CLEANER 

FROTH 55.4 8.1 6 l/2 55.4 8.1 

TAILS 44.6 17.0 4 l/2 100.0 12.1 



CLIENT: SAGE CREEK COAL 

SAMPLE: COMPOSITE CORE FROM HOLE NO. 77D-10, SEAM 4L 282.1' - 296.7' 

LAB. NO.: 359 

SIZE & RAW ANALYSES 

CUMULATIVE 

SIZE FRACTION WT.% ASH% F.S.I. WT.% ASH% 

76.7 36.1 I 76.7 

28M x 1OOM 11.6 [ 27.1 4 88.3 / 

36.1 

34.9 

IOOM x 0 11.7 25.7 4 l/2 100.0 ] 33.8 

HEAD RAW j 33.8 

SINK-FLOAT ANALYSES 

l/41' x 28~ 28M x IOOM 

O/ ", 

CUMULATIVE CUMULATIVE I 
FRACTION WT.4 ASH/ F.S.I. WT.% / ASH% 1 F.S.I. WT.% ASH% j F.S.I. WT.% / ASH% F.S.11 

-1.30 / 9.4 1 2.7 / 8 l/2 / 9.4 / 2.7 j 8 l/2 / 16.8 2.6 / 9 16.8 l-z-r-z 

1.30-1.35 1 11.81 6.0 1 3 l/2 / 21.2 I 4.5 i 7 i 18.71 4.2 / 8 / 35.5 

- 1.35~1.40! 10.61 ! i / 1 9.31 

1 3.4 j 8 1121 

lo.7 l l/2 31.8 6.6 5 8.3 1 3 / 44.8 / 18 l/2/ 4.5 

I .40-1.45 I 7.51 16.2 1 I / 3v.3 / 8.4 i 4 8.41 13.3 / 1 l/2 / 53.2 / 5.8 / 8 1 

1.45-1.50 1 6.1 121.7 1 1 / 45.4 1 10.2 / 3 5.51 18.7 / 1 / 58.7 / 7.1 / 7 l/2/ 

1.50-1.60 / 8.4128.3 / / 
I 

1 53.8 1 13.0 12 l/2 / 6.6125.9 1 1 / 65.3 
+ 1.60 / 

1 9.0 1 7 j 
46.2 61.1 l/2 100.0 35.2 I I 34.7 59.5 l/2 100.0 26.5 4 / 

FROTH FLOTATION : 1OOM x 0 

CUMULATIVE 

PRODUCT \JT.% ASH% F.S.I. WT.% ASH% REMARKS 

ROUGHER 

FROTH 

TAILS 

CLEANER 

FROTH 45.7 10.7 I 7 l/2 45.7 10.7 

TAILS 54.3 23.1 3 l/2 100.0 17.4 

V 
d 



CLIENT: SAGE CREEK COAL 

SAMPLE: COMPOSITE CORE FROM HOLE NO. 77D-IO, SEA" 5U 487.5' - 498.31 

wu 
LAB. NO.: 360 

SIZE G RAW ANALYSES 

I / CUMULATIVE 

SIZE FRACTION WT.% ASH% F.S.I. WT . % ASH% 

l/k" x 2aMesh 82.4 64.6 l/2 82.4 1 64.6 

9.5 1 41.7 1 ' l/2 91.9 62.2 

IOOM x 0 8.1 1 35.0 1 3 112 1 100.0 60.0 
HEAD RAW 60.0 l/2 I 

SINK-FLOAT ANALYSES 

l/4" x 281~ 28M x IOOM 
CUMULATIVE I / 

CUMULATIVE 

WT.% / ASH% / F.S.I. I WT.%. ASH% ) F.S.I. WT.% 
I 

) FRACTION WT.% ASH% F.S.I. 

-1.30 0.9 / 3.0 / o.91 3.01 a 112 

ASH% j 

I 

F.S.1; 

8 l/2 8.3 2.31 9 1 8.3 2.3: 9 ( 

1.30-1.35, 4.0 / 6.6 / 6 l/2 j 4.9 / 5.9 j 7 / l1.2j 4.71 8 l/2 j 19.5 3.7 3 i/2 

l.35-1.40 15.0 j 10.31 I 11~ ! g.y/ 8.1 5 12.41 3.6 5 1 31.9 5.6 17 l/2 ' 

1.40-1.45 5.2 14.6 1 I I...1 ID.41 3 7.3 / I l/2 

/ 

/ 39.2 7.1 17 l/2 

[ 1.45-1.50 3.2 19.5! 1 / 18.31 12.01 2 112 

13.8 / 1 

6.81 18.2 / 1 46.0 7 

1.50-1.60 4.0 27.1 1 1 22.3 1 14.71 2 l/2 

/ 8.81 

4.51 24.9) / 

j 

/ 1 50.51 lO.Z/ 7 I 

+ 1.60 77.7 78.3 N.A. ) 100.0 64.1 112 i 49.51 73.5 N.A. lOO.O/ 41.5 I 112 

FROTH FLOTATION : IOOM x 0 

CUMULATIVE 

PRODUCT WT.% ASH% F.S.I. WT.% ASH% REMARKS 

ROUGHER I I 

FROTH 74.0 ( 20.9 5 74.0 20.9 

TAILS 26.0 1 
I 

72.3 1 0 100.0 34.3 l 

CLEANER I 
FROTH 57.8 12.3 7 l/2 57.8 12.3 

TAILS 42.2 32.9 1 l/2 100.0 21.0 

Eirttey Engineering 
Svbrid;,?,” 0, Gres, west S,F .‘I-*Yrt,i..e 



APPENDIX D 



77D 01 

1.30 : 8 l/2 

1.35 6.98 (7) 

1.40 5.92 (6) 

1.45 5.36(5 l/2) 

1.50 I' 5.10(5) 

6.47 (6 l/2 

- 

1 

-- 

7 

6 l/2 

6 

6 

5 

-- 

7 l/2 

7 

6 l/2 
6 

5 l/2 

-- 

7 l/2 

7 

7 

6 

5 l/2 

.-- 

47(8 l/2) 8 

57(7 l/2) 8 

06(7) 8 
77 (7) 8 

55 (6 l/2. 7 l/2 

8 -- 

7.06 (8) 8 

7.54(7 1/ 1 7 l/2 

7.24 (7) 

i 

7 l/2 

6.98 (7) 7 

6.58(6 l/ ) 6 l/2 

,.23 (5) 

.38 C5 1,': 

j.57(5 l/2) 6 l/2 

-- 

j.48 (5 l/2) 5. l/2 

6.10 (6) 6 l/2 



_~~..... ~~~ ..- - --. 
~- - - 

vii. AVERAGE 
i0i.E # I - 

ANALYSE3 
1/4"X 28M 

I 

1.30 8 8 

1.35 6.74(6 l/2 7 l/2 

1.40 ! 6.00 (6) 7 

5.74(5 l/2) 7 

1.50 j 5.54(5 l/2) 6 l/2. 

6.26(6 l/2) 7 

6.01 (6) 7 

5.69 (5 l/2 7 

77D Q~7A 
202-213.3 

WT. AVEPAGiZ ANALYSED 
28M XlOOi4 28M x 1001 

8 l/2 

8.05 (~8) 8 l/2 

7.54(7 l/2 8 

7.24 (7) 8 

7.07 (7) 8 

6.85 (7) 7 l/2 

8 l/2 8 l/2 

8.41(8 l/2) 8 l/2 

7.81 (8) 8 l/2 

7.52(7 l/2) 8 

7.21 (7) 8 

6.90 (7) 8 

8 l/2 8 l/2 

8.38(8 l/2) 8 l/2 

8.24 (8) 8 l/2 

7.83 (8) 8 

7.48(7 l/2) 8 

I.23 (7) ,)8 

L...-~-.-. 

6.54(6 l/2) 6.70(6 l/Z) 

6 l/2 



( 

252-260.5 

AVERAGE ANALYSE3 
4”X28N” 

WT. AVERAG ANALYsED 
1/4"X 28M 28X XlOOM 28M x loo:.! 

I 
I l/2 8 l/2 8 l/2 8 l/2 

1.76 (8) 8 l/2 8.31(8 l/2) 8 l/2 

j.91 (7) 7 l/2 8.18 (8) 8 l/Z 

i.41(61/2) 7 l/2 8.03 (8) 8 l/2 

5.07 (6) 7 7.61 (7 l/21 8 l/2 

5.59(5 l/2 5 7.12 (7) 8 l/2 

3 8 8 l/2 6 l/2 

7.53(7 l/ZY 8 8.08 (8) 8 l/2 

5.81 (7) 7 l/2 7.56(7 l/21 8 

5.39( 61/Z) 7 7.23 (7) 8 

5.14 (6) 7 7.04 (7) 7 l/2 

5.82 (6) 7 6.70(6 l/2) 7 l/2 

8 8 8 l/2 8 l/2 

7.71(7 l/2) 8 8.32 (8 l/2) 8 l/2 

7.04 (7) 8 8.00 (8) 8 

6.49(6 l/2) 7 l/2 7.67(7 l/21 8 

6.15 (6) 7 7.43 (7 l/2) 8 

5.74 (5 l/2) 7 7.08 (7) 8 
-___. 

5.89 (6) 

5.98 (61 

5.98 (6) 

.02 (6) 

, 

.ll (6) 

6.05 (6) 



3xE # 
1.30 

1.35 

1.40 
77D 01 ‘1 1.45 

1.50 

1.60 

I 

; 

.30 

.35 

.40 

.45 
77D 02 

.50 

YC 

1.31 

77D b3 1.3! 

i ; 1.41 
/ 

1.41 

1.51 

1.6' 

6 l/2 6 l/2 

4.51(4 l/2) 3 

3.69(3 l/2) 2 l/2 

3.22 (3) 2 

3.07 (3) 2 

2.87 (3) 1 l/2 

6 l/2 6 l/2 

4.20 (4) 3 l/2 

3.27(3 l/21 2 l/2 

2.77 (3) 1 l/2 

2.61(2 l/2) 1 l/2 

2.39(2 l/2) l/2 
_. _.~_~-- 

;. I. co:IPAlilIscl;~ TiiE,E : 

m’. A”ERAG3 ANALYSED 
?a:* XlOOI4 28M x 1OOi.I 

8 l/2 8 l/2 

7.95 (~8) 7 l/2 

7.03 (7) 6 l/2 

6.43(61/2) 6 l/2 

6.06 (6) 5 l/2 

5.57(5 l/21 4 l/2 

8 l/2 8 l/2 

8.26(8 l/2: 8 

6.49(6 l/2: 6 l/2 

5.86 (6) 6 

5.40(5 l/2) 5 

5.02 (5) 4 

7 l/2 7 l/2 

5.16 (5) 5 l/2 

4.51(4 l/2) 4 l/2 

4.03 (4) 3 l/2 

3.73(3 l/2) 3 

l/2) 2 l/2 
~-~.. _. 

!. A”ER?GE ANALYSED 
'4" x lOOi l/4" XlOOb 

.88 (5) 

.33(4 l/2) 

.07 (4) 

.81 (4) 

3.66(3 l/2) ' 

3.14 (3) 

2.94 (3) 

2.69(2 l/2, 
-. 

4.97 (5) 

4.44 (4 l/2) 

4.19 (4) 

3.94 (4) 

3.62(3 l/2) 

3.22 (3) 

3.06 (3) 

2.85 (3) 1 l/2 



- - 
NT . NT . AVERAGE ANALYSE3 AVERAGE ANALYSE3 

ii0L.E # ii0L.E # i1/4"X28:4" i1/4"X28:4" 1/4-X 28n 1/4-X 28n 

1.30 1.30 6 l/2 6 l/2 6 l/2 6 l/2 

1.35 1.35 4.49(4 l/2) 4 l/2 4.49(4 l/2) 4 l/2 

77D 77D 04 04 1.40 1.40 3.57(3 l/2) 3 3.57(3 l/2) 3 

1.45 1.45 3.24 (3) 2 l/2 3.24 (3) 2 l/2 

;:;I ;:;I 'i;':4,:':,,) 'i;':4,:':,,) : : 1,2 1,2 

1.30 1.30 8 l/2 8 l/2 8 l/2 8 l/2 

1.35 1.35 6.15 (6) 7 6.15 (6) 7 

77D 05 
1.40 1 . 40 5.03 (5) 6 5.03 (5) 6 

1.45 1.45 4.40(4 l/2) 5 l/2 4.40(4 l/2) 5 l/2 

1.50 1.50 4.14 (4) 5 4.14 (4) 5 

>.60 >.60 3.78 (4) 4 3.78 (4) 4 
I I 
i. i. 

1: 1.30 .35 .40 45 50 

7 

4.44(4 l/2) 5 

77D 05 

7fb.,O6 

k .60 

3.04 4.44(4 9.42(3 3.19 7 (3) (3) l/2) l/2) 7 5 3 3 2 l/2 l/2 

9.42(3 l/2) 3 l/2 

3.19 (3) 3 

ANALYSED 

8.67(8 l/21 8 l/2 

7.34(7 l/2: 8 l/2 

6.40(6 l/2, 8 

6.07 (6) 7 l/2 

5.75 (~6) 7 

8 8 

6.34(6 l/2) 7 l/2 

3.95 (4) 

3.60(3 l/2 

3.34(3 l/2) 

3.05 (3) 

3.94 (4) 

3.65(3 l/2 

3.46(3 l/Z) 

3.24 (3) 

4.11 (4) 

3.85 (4) 

3.63(3 l/2) 

~3.38(3 l/2) 

5.59 (5 l/2) 

4.91 (5) 

4.63(4 l/2) 

4.26(4 l/2) 

4.03 (4) 

3.78 (41 

3.60(3 l/r21 

3.40(3 l/2) 



1.30 7 l/2 

1.35 , 4.14 ( 4) 

1.40 3.38(3 l/21 

1.45 3.08 (3) 

77D 07A 1.50 ~~ 2.91 (3) 

77D 08 

77D 09 

/ 2, 

1.60 1' 

1 

2.75 (3) 

i.30 7 l/2 

1.35 4.25(4 l/2: 

1.40 3.41(3 1/z; 

1.45 2.99 (3) 

1.50 2.78 (3) 

1.60 2.59(2 l/2 
/ 

1.30 7 l/2 

1.35 3.58(3 l/2) 

1.40 2,60(2 l/2) 

1.45 2.31(2 l/2) 

1.50 2.18 (2) 

1.60 2.02 (2) 

--.-. 

w 3 l/2 8 l/2 

w 5.40 (6 l/2)7 l/2 

3 j.69(5 l/2) 6 l/2 

3 l/2 5.23 (5) 6 

2 1.98 (5) 5 l/2 

1 l/2 4.74(4 l/2) 4 

7 l/2 

4 

3 

2 l/2 

1 l/2 

1 l/2 

7 l/2 8 8 8 

4 7.02 (7) 7.02 (7) 7 l/2 

3 5.93 (61 5.93 (61 6 l/2 

2 l/2 5.38(5 1 5.38(5 l/Z) 6 

1 l/2 4.95 61 4.95 61 6 

1 l/2 4.63(41, 4.63(41/21 5 l/2 

8 

7 l/2 

6 l/2 

, 6 

6 

5 l/2 

1 l/2 

3 l/2 

2 l/2 

2 

1 l/2 

1 l/2 

8 

4.5414 1/2: 

4.13(4) 

3.75 (4) 

3.53(3 l/21 

3.34(3 I./21 

-. 

8 

5 l/2 

4 l/2 

3 l/2 

3 l/2 

2 l/2 

3.79 (4) 3.79 (4) 14.10 (4) 4.10 (4) 

3.4513 1/2: 3.4513 1/2: 13.76 (41 3.76 (41 

3.26 (3 l/Z) 3.26 (3 l/Z) 3.57(3 l/2) 3.57(3 l/2) 

3.08 (3) 3.08 (3) 3.38(3 l/2) 3.38(3 l/2) 

====I== 

.94 (4) 4.18 4.18 (4) (4) 

.47(3 l/2) 3.71(3 l/2) 3.71(3 l/2) 

1.21 (3) 3.45(3 l/2) 3.45(3 l/2) 

1.98 (3) 3.22 (3) 3.22 (3) 

2.96 (3) 2.96 (3) 3.25 (3 3.25 (3 l/2) l/2) 

2.64(2 l/2) 2.64(2 l/2) 2.96 (3) 2.96 (3) 

2.49(2 l/2) 2.49(2 l/2) 2.81 (3) 2.81 (3) 

2.31(2 l/2) 2.31(2 l/2) 2.64(2 l/2) 2.64(2 l/2) 

-_-- -_-- ~~ ~~ 

2 l/2 

2 



( ( 

mm ii 

,---I 

1.30 

1.35 

1.40 
77D 10 

1.45 

1.50 

1.60 

7 

.30 

I. 

.35 

.40 

45 

1.30 
770 pa 
510.3-586 1 . 35 

_ : 1.40 
I 

1.4i 

I. AVEJAGE 
'4"X28bt' 

w 

.87 (6) 

.30(4 l/2) 

.68(3 l/2) 

.41(3 l/21 

.Ol (3) 

8 

4.56(4 1,; 

3.63(3 l/: 

3.22 (3) 

2.99 (3) 

2.66(2 l/i 

7 

6 

7 

3 

2 

1 

8 8 l/2 

5 7.33(7 1/: 

8 l/2 

7 l/2 

7 

7 

6 l/2 

5 l/2 

4.9 (5) 

4.19 (4) 

3.87 (4) 

3.44(3 l/21 

4.21 (4) 

3.73(3 l/2) 

3.45(31/2) 

3.11 (3) 

i.26(5 l/2) 

1.62 (4 l/2) 

L.32 (4 l/2) 

1.90 (4) 

4.38 (4 l/2) 

3.92 (4) 

3.65(3 l/2) 

3.31(3 l/2) 
----- 

EAM 4u & 4L 

2 l/2 



,77D 01 

77D 02 

177D 03 

1.30 

1.35 

1.40 

1.45 

1.50 

1.60 

i 

11.30 

1.35 

1.40 

1.45 

>.50 

X.60 

1.3c 

1.35 

1.40 

1.45 

1.50 

.60 

,T . A”w.AGE ANALYSE3 
./4"X28>4" l/4"); 28M 

8 l/2 8 l/2 

5.79 (6) 7 l/2 

3.65(3 l/2) 4 l/2 

2.94 (3) 3 

2.61(2 l/2) 1 l/2 

2.39 (2 l/2 1 l/2 

lT. AVER?& ANALYSED 
4.19 (4) 

3.40(3 l/2) 

3.04 (3) 

2.77 (3) 

5.37(5 l/2) 
4.38(4 l/2) 

5.30(5 l/2* 6 l/2 3.93 (4) 
3.88 (4)* 

4.98 (5) 6 3.44(3 l/2) 

4.52 (4 l/2) 

3.73 (3 l/2) 

3.35(3 l/2) 

3.06 (3) 

5.77 (6) 

4.85 (5) 

4.41(4 l/2) 
4.36(4 l/2) * 

3.91 (4) 

4 * 



~ 77D 04 

:77D 05 

1.30 

1.35 

1.40 

1.45 

1.50 

1.60 

i 

1.30 

1.35 

1.40 

1.45 

-.50 
1 
?.60 

+ 

1.30 

1.35 

1.40 

1.45 

1.50 

1.60 

T. AVERAGE 
/4"X281y" 

7 l/2 

5.16 (5) 

3.20 (3) 

2.67(2 l/2 

2.32(2 l/2 

2.06 (2) 

3 

7.10 (7) 

.04 (6) 

.03 (5) 

.61(4 l/2) 

.98 (4) 

8 l/2 

8.30(8 l/2 

7.07 (7) 

6.23 (6) 

5.63(5 l/2 

4.83 (5) 

- 

1 

) 

I 

c 

) 

) 

7 l/2 

5 l/2 

2 l/2 

1 l/2 

1 

1 

9 

8 

7 

6 l/2 

5 l/2 

4 l/2 

8 l/2 

8 l/2 

8 

7 l/2 

7 

6 

WT. AVERAG ANALYSED 

9 

I 

.g 

8.48 (8 1,' , 9 

7.46(7 l/2) 8 l/2 

6.63(6 l/2) 8 

6.14 (6) 7 l/2 

5.63(5 l/2)1 7 

9 9 

8.59(8 l/2,' 8 l/2 

8.32(8 l/2) 8 l/2 

7.69(7 l/2) 8 l/2 

7.15 (7) 8 l/2 

6.65(6 l/2) 8 l/2 

4.20 (4) 

3.62(31/2) 

:.:i 133; * 
2:83 (3) 

6.34(6 l/; 

5.34(5 1/: 

4.91 (5) 
4.82 (5)* 
4.28(4 1,'; 

7.47(7 l/2 

6.67(6 1,'; 

6.07 (6) 
5.94 (6)* 
5.32(51/2) 

4.83 (5) 

4.42(4 l/2) 

4.01 (4) 
3.93 (4)* 
3.65(3 l/2) 

6.46 (6 l/2) 

5.54(5 l/2) 

5.12 (5) 
5.04 151* 
4.50 (5) 

7.67(7 l/2) 

6.98 (7) 

6.44(6 l/2, 
6.33(6 l/2)* 
5.74(5 l/2) 

2 

5 

7 l/2 * 



m. A”EiuGE ANALYSE3 
iOLE # 1/4"X 28M 

1 

8 l/2 8 l/2 

5.65(5 l/2) 7 

4.02 (4) 4' 

77D 07A ,3.44(3 l/2) 3 

1.50 ;:3.15 (3) 2 l/2 

1.60 12.82 (3) 2 

p.30 8 8 

.35 7.34(7 l/2) 7 l/2 
07D 08 
562.7-581 7 

.45 5.29(5 l/2) 6 l/2 

.50 4.70(4 l/2) 5 

4 l/2 

1.30 * 8 

:77D &3 1.35 6.79 (7) 7 l/2 
:562.7-586. 1 4. 

5.63(5 l/2) 7 . 
1.45 4.66(4 l/2) 5 

1.50 4.13 (4) 5 

i.60 3.59(3 l/2) 4 l/2 
-.. 

s. I co:~IPA 

WT. AVEFAG 
28M xlooll 

9 

6.85 (7) 

5.85 (6) 

5.16 (5) 

4.84 (5) 

4.53(4 1/ 

9 

8.38(8 l/2 

6.99 (7) 

6.16 (6) 

5.66(5 l/2 

5.23 (5) 

8 l/2 

8.17 (8) 

7.01 (7) 

5.95 (6) 

5.41(5 l/2 

4.96 (5) 
-- --, 

ANALYSED 
28M X lOOi. 

9 

8 

7 l/2 

6 l/2 

6 

5 l/2 

9 

8 

8 

7 l/2 

7 l/2 

7 

8 l/2 

8 l/2 

8 

7 l/2 

7 l/2 

7 l/2 

!. AVERAGE ANALYSE" 
'4" x lOOh l/4" Xl00 

.52(3 l/2) 

.46(3 l/2) 

.17 (3) 

.29(6 l/2) 

.45(5 l/2) 

.87 (5) 

.80 (5)* 

.30(4 l/Z) 

i.89 (6) 

1.89 (5) 

1.35(4 l/2) 
;.28(4 l/2)* 
i.81 (4) 

3.71(3 l/2) 
3.67(3 l/2)* 3 1/2* 
3.38(3 l/2) 

6.34(6 l/2) 6.34(6 l/2) 

5.54(5 l/2) 5.54(5 l/2) 

4.98 (5) 4.98 (5) 
4.92 (5)* 4.92 (5)* 6* 6* 
4.43 4.43 (4 l/2) (4 l/2) 

5.98 (6) I II 5.98 (6) 

5.00 5.00 (5) (5) 

4.46 (4 l/2) 4.46 (4 l/2) 
4.40 (4 l/2)* 4.40 (4 l/2)* 6* 
3.92 (4) 3.92 (4) 

--.---- --.---- 



.- .~_ - -~ ..-.. ..--,- --~, 

1.35 

77D 09 
1.40 

1.45 

1.50 

I 
11.30 

77D 10 i 

.35 

.40 

.45 

.50 

1.60 

- 

.40(5 l/2] 

.57(4 1/a 

.i2 (4) 

.57(3 l/2) 

l/2 

.72(5 l/2) 

.31(4 l/2) 

.68(3 l/2) 

.32(3 l/2) 

.96 (3) 

i l/2 

5 

4 l/2 

3 l/2 

I l/2 

7 

5 

4 

3 

2 l/2 

7.18 (7) 

6.17 (6) 

5.65(5 1/2: 

5.17 (5) 

9 

3.47(8 l/2, 

7.34(7 l/2) 

6.42(6 l/2) 

5.91 (6) 

5.41L5 l/2) 

9 

8 l/2 

l/2 

8 

l/2 

7 

;i‘ COI,Dnc, 

LNALYSED 

./4" Xl"OE 

5.75 (6) 

4.91 (5) 

4.41(4 l/2 
4.34(4 l/2 
3.85 (4) 

m 

r F 
1 

i 

i.93 (6) 

i.15 (5) 

,.68(4 l/2) 
:.61(4 l/2)* 
:.13 (4) 

4.84 (5) .I5 (5) 

4.15 (4) 
4.03 (4)# 
3.74(3 l/2 
3.69(3 l/2 
3.34(3 l/2 

.47(4 l/2) 

.35(4 1/2,# 

.06 (4) 

5* 

4 l/2 !ii 

NOTE # 
,/4"X28M@1.4, 
814~100~@1.61 

NOTE * 
/4"X28M@1.51 
8MXlOOM@1.61 



-r ?iOLE i: 
1.30 

1.35 

:?7D 01 1.40 

1.45 

1.50 

I 1.60 

,r 
30 

1 .35 

877D 02 .40 
,371.O-387 2 

.45 

I.50 j.60 L== 
1.30 

.35 

j. 

77D;03 my 

1. 40 

1. .45 

50 

1 .60 

-. 

“2 . A”E?.AGE 
/4"X28M" 

8 l/2 

'.02 (7) 

:.99 (4) 

,.24 (3) 

.99 (3) 

!.74(2 l/2) 

7 l/2 

5.55(5 l/i 

3.76 (4) 

3.00 (3) 

2.76 (3) 

2.58(2 l/2 

8 

6.47(6 1/2 

4.35(4 l/2 

3.58(3 l/2 

3.27(3 l/2 

2.91 (3) 

- : I 1, 

I 
4 
) 

I) 

:I :) 
,I :) 

B l/2 

7 l/2 

4 

3 l/2 

3 

2 l/2 

7 l/2 

5 l/2 

4 

3 

2 l/2 

2 

8 

7 l/2 

5 

4 

3 l/2 

3 

---.-- 

I. co:,P.‘ 

T. A”.s..?L4c 
8.21 XlOOil 

9 

.67(8 l/; 

.98 (7) 

.12 (6) 

.67(5 l/2 

'.25 (5 l/ 

8 l/2 

8.21 (~8) 

6.48C.5 1, 

5.41(5 l/ 

5.00 (5) 

4.66(4 l/ 

8 l/2 

7.68(7 1, 

6.55(6 l/ 

5.78 (6) 

5.34(5 l/ 

4.85 (5) 

, 

‘1) 

‘: ) 

‘T ) 

‘2 1 

‘2) 

‘2) 

‘2) 

9 

8 l/2 

8 

7 l/2 

6 l/2 

6 

8 l/2 

8 

7 l/2 

7 

6 

5 l/2 

__.~- 

8 l/2 

8 

7 l/2 

7 

6 l/2 

5 l/2 

4.39(4 l/2 

3.58(3 l/2 
3.52(3 1,'2 

3.30(3 l/2 
;.;;I:,;/' 

4.65(4 l/2 
I 

3.74c3 l/21 
3.58(3 l/2)11 
3.44(3 l/2) 
3.37(3 l/2)* 
3.20(3) 

4.06 (4) 
3.91 (4111 
3.71(3 l/2) 
3.64(3 l/2)* 
3.30(3 l/2) 

!. 

4.48(4 l/2) 

3.70(3 l/2) 
3.64(3 1/2,# 
3.43(3 l/2) 
3.40(3 l/2)* 
3.15 (3)) 

4.93 (5) 

4.10 (4) 
3.94 (4)# 
3.80 (4) 
3.73(3 l/2)* 
3.56(3 l/2) 

4.52(4 l/2) 
4.37(4 1/2)# 
4.17 (4) 
4.10 (4) 
3.74 (3 l/2) 

4 1/2* 

. . 



1.30 

1.35 

77D 04 1.40 

1.45 

i.50 

1.60 

1.45 

1.50 

1.60 
I 

.60 e -_- 

- 

9 9 

.22 (7) 7 l/2 

.09 (4) 4 l/Z 

.77 (3) 2 l/2 

.46(2 l/2) 2 

.18 (2) 1 l/2 

9 9 

7.52(7 l/2 7 l/2 

3.89 (4) 4 l/2 

2.99 (3) 3 

2.62(2 l/2 2 l/2 

2.34(2 1/2: 1 l/2 
---..-___ 

i ’ s .W?I,YS 
P. x”I;KxL..b 
INK FLOAT & 
Raw PT.~~m 

.49 (3 l/2) 

.43 (3 1/2)# 

.22 (3) 
.19 (3)* 
.99 (3) 

.70(3 l/2) 

.48(3 1/2)X 

.21 (3) 

.16 (3)* 

.84 (3) 

34(3 l/2) 
26(3 l/Z)!+ 
94 (3) 
92 (3)' 
64 (2 l/2) 

2-c - 
s 

-E 



C 

177D 06 1.45 
i657.5-678.' 

1.50 

1.60 

177D 07A 
. 

45 
~ 717.6-729. 

.50 

1.60 

1.3( 

1.31 

77D 08 .4( 
825.4-846.4 

.4i 

8 l/2 8 l/2 8 l/2 

7.43(7 l/2 7 l/2 95 (8) 

3.86 (4) 4. l/2 73(6 l/2) 

3.07 (3) 4 86 (6) 

2.70(2 l/2) 3 43(5 l/2) 

2.40(2 l/2) 2 l/2 92 (5) 

9 9 

7.14 (7) 7 l/2 

4.05 (4) 4 l/2 

3.27(3 l/2) 3 l/2 

2.84 (3) 3 

2.54(2 l/2) 2 l/2 

8 l/2 

8.13 (8) 

6.38(6 l/; 

5.62(5 l/; 

5.11 (5) 

4.50(4 1/; 

8 l/2 

7.84 (8) 8 

5.98 (6) 

4.96 (5) 6 

,4.51(4 l/2) 5 l/2 

4.20 (4) 5 

----_ 

8 l/2 

8 

7 l/2 

6 l/2 

6 

5 l/2 

8 l/2 

8 l/2 

8 

7 l/2 

7 

6 

9 

8 l/2 

8 l/2 

8 

8 

7 l/2 

3.46(3 l/2 3.70 (3 l/2) 
3.39(3 l/2 # 3.63 (3 1/2)# 
3.05 (3) I 3 28 (3 l/2) 
3.02 (3)* 3:25 (3 l/2)* 
2.71 (2 l/ 

t 

) 2.92 (3) 

3.57(3 l/2) 3.76 (4) 
3.47(3 1/2)# 3.66 (3 1,'2)# 
3.11 (3) 3.28(3 l/2) 
3.06 (3)* 3.24 (3)* 
2.77 (3) 2.93 (3) 

+.64(5 l/2) 6.12 (6) 
5.38(5 1/2)# 5.87 (6)# 
5.18 (5) 5.68(5 l/2) 
5.03 (5)* .54(5 l/2)* 
i.78 (5) .30(5 l/2) 



(1.35 

1.40 

77D 08 1.45 

1.50 
815.-846. 

1.60 

r >.30 

77D09 1.35 

i 

.40 

.45 

.50 

&.6C 

8 l/2 

7 .81 (8) 

6 .18 (6) 

5 .08 (5) 

[,: 4 .59(4 l/2 

'4 .12 (4) 

8 w 

7 .28(7 l/2 

4 .57(4 l/2 

3 .63(3 l/2 

3 .18 (3) 

2 .77 (3) 

1 

5 

1 

I 
-- 

8 

6.87 (7) 

3.92 (4) 

2.91 (3) 

2.58(2 1/ 

2.30(2 Lj 

‘. AVERAGI 
'4"XZEM" 

- 
: ; 

1. 

1 

L 

) : 

:) ! 

‘) 1 

t 

i 

'2 

'2 : 
.- 

- 

RNALYSE 
/4"X 28M 

8 l/2 

8 

7 

6 

5 l/2 

I l/2 

;. I cc!!~iPAitiso;J TABI I: ./ 1 

FT. n”.mAG: ANAI,YSED 
EM X10014 28M X 1008 

9 9 

8.5718 l/Z) 9 

8.07 (8) 8 

7.43(7 l/Z) 8 

6.96 (7) 7 l/2 

6.41(6 l/;) 7 l/2 

3 l/2 8 l/2 8 l/2 

7 l/2 8.50(8 l/2) 8 l/Z 

5 l/2 7.41(7 l/Z) 8 

I l/2 6.06 (6) 7 l/2 

I 5.44(5 l/2) 6 l/2 

3 4.96 (5) 6 l/2 

3 l/2 

1 

3 

2 l/2 

2 l/2 

9 9 

8.71(8 l/2 8 l/2 

7.27(7 1/2 7 l/2 

6.20 (6) 7 l/2 

5.43(5 1/2: 7 

5.03 (5) 7 
----- 

j.74(5 l/2 
j.54(5 l/2 
j.29(5 l/2 
5.17 (5)* 
1.78 (5) 

1.00 (4) 
3.88 (a)# 
3.51(3 l/2 
3.47(3 l/2 
5.07 (3) 

3.66 (3 l/ 
3.50(3 l/2 
1.22 (3) 
1.17 13)' 
2.87 (3) 

_ ,.. 

4NALYSED 
l/4" x100: 

6.27(6 l/2) 
6.07( 6)# 
5.85 (6) 
5.74(5 l/2)* 
5.38(5 l/2) 

4.24 (4) 
4.12 (4)# 
3.74(3 l/2) 
3.70(3 l/2)* 
3.30(3 l/2) 

4.34(4 l/21 
4.17.(4)b 
3.87 (4) 
3.81 (d)* 
3.47(3 i/2) 

--- 



mix # 

1.30 

~7 

1.35 

1.40 

77D 01 1.45 

1.50 

1.30 

1.35 

77D 103 1.4o 
1.45 

1.50 

1.60 

:. A”E?.AGE 
/4"X28M" 

9 

.71(8 l/2) 

.05 (7) 

.44(5 l/2, 

.93 (5) 

.52(4 l/2) 

8 

.02 (7) 

.63(5 l/2) 

.02 (5) 

.68(4 l/2) 

.36(4 l/2) 

8 l/2 

7.63(7 l/2 

i.45(6 l/2 

l.68(4 l/2 

1.06 (4) 

1.32(3 l/2 
. .-__-. 

ANALYSE2 
/4"X 28M 

9 

7 l/2 

4 

3 l/2 

3 

2 l/2 

8 

7 

6 

5 l/2 

5 

4 l/2 

8 l/2 9 9 

8 8.48(8 l/2: 8 l/2 

7 7.91 (8) 8 l/2 

6 6.97 (7) 8 

5 6.23 (6) 8 

4 5.70(5 l/2) 7 l/2 

9 

8.82 (9) 

7.24 (7) 

6.48(6 l/2 

5.70(5 l/2 

5.28(5 l/2 

8 

7.49(7 l/2 

7.13 (7) 

6.79 (7) 

6.39(6 l/2 

6.00 (6) 

9 

8 l/2 

8 

7 l/2 

6 l/2 

6 

8 

7 l/2 

7 

7 

7 

6. l/2 

c. AVERAGE 
14" x lOOh 

.63(5 l/2) 

.39(5 l/2) 

.12 (5) 

.02 (5)* 

.71(4 l/2 

.62(5 l/2) 

.39(5 1/2x 

.24 (5) 

.14 (5)* 

.90 (5) 

i.56(5 l/2 
i.13 (5)# 
1.86 (5) 
1.71 (4 l/ 
1.14 (4) 

* 

76 (6) 
51(5 1/2)# 
28(5 l/2) 
20 (5)* 
92 (5) 

23 (6) 
03 (6)# 
91 (6) 
81 (6)* 
60(5 l/2) 

00 (6) 
62(5 l/2)11 
39 (5 l/2) 
24 (5)* 
72(4 l/2) 

5 1/2* 



.~..~._ ., ~,. ~, _~.___ .~_ 
,. . - - w. w. A”EP.aE ANALYSE3 A”EP.aE ANALYSE3 

%JLE ii %JLE ii 1,4"X28M" 1,4"X28M" 1/4"X 28M 1/4"X 28M 

I I 
1.30 1.30 9 9 9 9 

1.35 1.35 7.34(7 l/2) 7 l/2 7.34(7 l/2) 7 l/2 

1.40 1.40 
77D 04 77D 04 

5.55(5 l/2) 5 l/2 5.55(5 l/2) 5 l/2 

1.45 1.45 4.51(4 l/2' 4.51(4 l/2' 5 5 

1.50 j; 4.01 (4) 1.50 j; 4.01 (4) 4 4 

1.60 1'3.53(3 l/2) 1.60 1'3.53(3 l/2) 3 l/2 3 l/2 

1 1 

77D 06 

.30 8 l/2 .30 8 l/2 8 l/2 8 l/2 

.35 8.22 (8) .35 8.22 (8) 8 l/2 8 l/2 

.40 6.50(6 l/2) 7 .40 6.50(6 l/2) 7 

77D 06 . .45 5.73 (5 l/2) 45 5.73 (5 l/2) 6 l/2 6 l/2 

.50 4.59(4 l/2) 6 .50 4.59(4 l/2) 6 

1.60 3.93 (4) 1.60 3.93 (4) 5 5 

/: /: 

1.30 9 1.30 9 9 9 

1.35 1 35 
77D 07A . 

7.87 (8) 7.87 (8) 8 8 

-i,. 1.40 7.21 (7) 7 

1.45 1.45 6.22 (6) 6.22 (6) 6 l/2 6 l/2 

1.50 5.55(5 l/2) 6 

1.60 4.83 (5) 5 

--__-__-__- --__-__-__- 

77D 07A 

-i,. 

3. I, c”ilP.‘;FtIs13:i TABTE: 

tn. A”EraG 3 ANALYSED 
28M XlOOM 28M X lOOi! 

8 l/2 8 l/2 

.27(8 l/2) 8 l/2 

.36(7 l/2) 8 

.48(6 l/2) 7 l/2 

.a4 (6) 7 

.33(5 l/2) 6 l/2 

a i/2 .8 1/2 

8.50(8 l/2 8 l/2 

a.22 (8) 8 L/2 

7.33(7 l/21 8 

6.37(6 l/Z) 7 l/2 

5.86 (6) 7 l/2 

- 

B l/2 8 l/2 

3.34(8 l/2) 8 l/2 

3.09 (8) 8 l/2 

7.55(7 l/2) 8 

5.92 (7) 7 l/2 

i.08 (6) 6 
-. 

.20 '(5) 

.84 (5) # 

.64 (4 l/2) 

.50(4 l/2)* 

.12 (4) 

.21 (6) 

.77 (6)# 

.06 (5) 

.95 (5)* 

.40(4 l/2) 

5.87 (6) 
5.57(5 1/2)# 
5.39(5 l/2) 
5.27(5 l/2)* 
4.92 (5) 

6.54 (6 l/2) 
6.16 (6)P 
5.51 (5 l/2) 
y;';5;/2'* 

j.66(6 l/2) 
j.35(6 1/2)# 
5.02 (6) 
5.87 (6)* 
j.30(5 l/2) 



77D 08 

L 
.30 

I. .35 

40 

77D 09 

i 

,45 

.50 

i."" 

1.3c 

;I I. .3i 

- ; ,, 4( 

77y.10 

~ '-, 

.41 

L 

.5( 

6( 

T. AwECaGE ANALYSE3 
/4"X2814" I - 1/4"X 28N 

8 l/2 8 l/2 

8.14 (8) 8 l/2 

7.64(7 l/2) 8 

6.84 (7) 7 l/2 

6.48(6 l/2) 7 

6.11 (6) 7 

9 9 

3.26(8 l/2) 8 l/2 

. I. c0:KJ.k 

‘T. AVERAG! 
EM XlOOit 

9 

.82 (9) 

.71(8 l/2) 

.18 (8) 

.73(7 l/2) 

.25(7 l/2) 

9 

3.63(8 l/2 

3.31(8 l/2 

7.88 (8) 

7.60(7 l/: 

7.04 (7) 

9 

8.24 (8) 

7.55(7 l/Z 

6.92 (7) 

6.38(6 l/: 

5.80 (6) 
--~. 

503 TABl,t: 

ANALYSED 
28M X loo;? 

9 

9 

8 l/2 

8 l/2 

8 l/2 

8 

9 

8 l/2 

8 

8 

8 

7 l/2 

9 

8 l/2 

8 

7 l/2 

7 

5 l/2 

5.42(5 l/2) 
5.03 (5)P 
4.69(4 l/2) 
4.53(4 l/2)' 
3.93 (4) 

:E (7) (7)# 
.72(6 l/2) 
.67(6 l/2)* 
.34(6 l/2) 

.85 (7) 

.69(6 1,'2)# 
.26(6 l/2) 
.17 (6)* 
.42 (5 l/2) 

6.13 (6) 
5.81 (6)# 
5.53 (5 l/2) 
5.38(5 l/2)* 
4.83 (5) 

8X 


