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i.

0

INTRODUCTION

The purpose of this study is to examine the distribution of

waste within the CMJIV(?) zones used in the MEPS'?

model of
the Hat Creek deposit of B. C. Hydro. This study was made at

the - request of B. C. Hydro and Power Authority.

The zones within the CMJV anci MEPS model assume that

the material within each zone Will‘be.mined as a unit, This

method assumes internal waste within an ore zone is mined with

. the ore and will therefore dilute the average grade measured in

BTU's. If the average grade, [including internal dilution, of a
zone is ébove the cutoff, the effect is to increase the tons and
decrease the érade overall. If the average grade after dilution
is be'ltsw the c;utoff, the overall tonnage is reduced and the grade

increased.

Based upon assumptions for the degree of selectivity
obtainable in mining, the effect on overall reserves of internal

dilution can be measured if each drill hole intersection with

_ ) .
a zone is assumed to have an equal area of influence. The
coal tonnage is therefore assumed directly proportional to the

total length of all coal intersections so the comparison can be

based upon total intersection length.
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1.0° Introduction (Conttd). ...

"The basis for mining-selectifity is the grade as measured
in BTU's. The mining selectivity is defined by the minimum
waste thickness which can be selectively mined within a.coal
zone and discarded, and the minimum coal thickness which

can be mined within waste zones.

(1)
CMJV -- Cominco-Monenco Joint Venture

(2)

MEPS -- A Computerized System used by CMJV
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2.0 SUMMARY

The basic purpose of this study was to determine the
difference to be expected between using the CMJV zones as
minable units or assuming internal waste within the zones

can be selectively mined.

Numerous computer runs were made examining various
combinaticns of cutoff grades and mining thickness, however
the results can be best described by comparing two runs

using the assumptions below and based upon the true thickness and the

CMJV good data for drilling in 1978 through 1978.

CMJV - the CMJV work is represented by compositing all

intervals within each zone and summarizing the

results with a 4000 BTU cutoff.
MIN- the removal of internal waste is represented by the
ABLE

compositing of zones by removing waste above .5 meters

in thickness,and applying a 4000 BTU cutoff and

.5 meter minimuam thickness to coal,

These runs are compared below.
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2.0 Summary (Cont'd)....

MINABLE

CMJV
Zone A 3065 m 2703 m
5544 BTU 6843 BTU
Zone B 1892 m 1815 m
7238 BTU 7529 BTU
Zone C 1351 m 1398 m
6281 BTU 8551 BTU
Zone D 4546 m 4532 m
3092 BTU 9126 BTU
TOTAL 10854 m 10448 m
7350 BTU 7875 BTU

The obvious results are an improvement in grade within

each zone. The effect on the A zone is most significant.

Additional dilution will result at each ore/waste

intersection in both cases and is not included in this summary.
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3.0

CONCLUSIONS AND RECOMMENDATIONS

The results of this study show that removing internal

waste of .5 meters or greater from the CMJV zones will

-significantly increase the BTU grade of the reserves above

a 4000 BTU cutoff grade, especially in the A Zone.

These results are based upon a degree of selectivity
which it may not be possible to achieve in mining. However
the importance of selectivity in mining is indicated by these
results and therefore the-reserve calculations and mine
planning methods should allow variation in the assumptions

regarding selectiviiy and dilution.

The method of dividing the deposit into zones is adequate to
define the geometry, however the procedure of mining each
zone as a single unit does not allow the flexibility required
for mine planning, especially in the A Zone which will be
mined in the early years. Within each zone the coal thickness,

quality parameters, and waste thickness should be defined.
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4.0 DRILL HOLE DATA

The drill hole data is the basis for all computations, so it
must be checked with extreme care. Appendices 1.1 and 1.2

; contain the data lists of the collar locations and assay data.

4,1 Drill Hole Data Received

Data for 141 drill holes was received on magnetic tape.

The survey data for each hole included:

east coordinate of collar
north - coordinate of collar
elevation coordinate of collar
average azimuth

average dip

depth of overburden

length of hole

For each sample interval the data included:

depth from collar to beginning of interval
depth from collar to end of interval
zone code

% moisture

% ash

% volatiles

BTU's

% sulfur

.
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4.1

4,2

Drill Hole Data Received (Cont'd)....

Each interval contained a code indicating whether or not the
interval was used in the CMJV study. The data assumed not used
by CMJV will be referred to as 'commented’ data and the data

used as 'good’ data.

Down the hole survey data was not received for the holes
and while ii may not alter the results, it should be used since it

most accurately locates the zone intersections.

Additional holes are within and on the fringe of the pil area,
however they are not included in the data for various reasons

indicated by CMJV.

Data Entry

The drill hole data was reformatied and loaded into the
MEDS data files. Several synté.x érrors in the commented data

were found and corrected.

The information for each sample interval is described in
Table 4. 1.Items 1--9, 15 and 16 are entered from the data received

and the remaining items are computed or entered separately.

In entering the data several minor errors in depths were

found and corrected.
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4,3

Data Checks

The data was checked for gross errors in analyses by printing
Separate -lists of all intervals with values outside the range

specified for each value. These limits were:

Minimum Maximum
% moisture 10. _ 30.
% ash 15. a0.
% volatile 20. 40.
BTU's , a. 12000.
% sulfur 0. 1.
Specific gravity 1.25 2.20

Data outside these limits were examined and corrections

made if necessary.

The drill hole collar locations were plotted and compai-ed to
a map received. The coordinates for hole 280 were incorrect in
the daia file and corrected. Numerous holes on the map rec_ei.ved
were not found in the data received. The majority éf these
misging holes were on the periphery of the main data with the
exception of holes 195 and 234 which are located in the center of

/

the deposit.
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4.4 Missing Intervals

Within the dafa thefe are two possible ways of handling
missing data. If the interval was not sampled because ;he eoal’
quality was too low to be of interest, a zero can be assumed, but
if the migsing interval type is unknown, -1 can be used to indicate
nothing is known about the interval and no value is assigned

for compositing. The former method was used.

4.5 Unused or 'commented! data

Certain data intervals received were preceded by a code of
'ct which apparently indicates the data was not used in the
CMJV studies. This code was retained by adding a code to
each sample interval (LOC) for which a 0 indicates the data

is used and a 1 indicates that it was commented out. This

procedure enables the analysis of data to be performedwith

and without the commented data.

4.6 Geologic Zone Codes

The zones assigned by CMJV are: All, Al12, Al13, Al4,
A21, B1l1, B12, C11, C21, C22, D11, D12, D13 and D14,

Additional codes found were A?, Al?, ?2,?292%?, and W.
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4.6

4.7

Geologic Zone Codes (Cont'd)....

*

Additional codes were added to define the overburden and waste
rock above the first coal zone. These codes were represented

in the data files by nurneric codes:

All = 111, A12 = 112, All3 = 113, Al4 = 114, A21 = 121,
B11l = 211, B12 = 212, Cil = 311, C21 = 321, C22 = 322,
D11 = 411, D12 = 412, D13 = 413, D14 = 414,

overburden '= 800,
waste rock above 1lst coal = B850,
A? = 800, A1? = 901,

W = 600

Specific Gravity Calculations
A relationship between specific gravity and ash content was received
for a sub zone within each major zone, and was used for the entire zone.

1.177 + % ash x .0083

I}

A zone:specific gravity

B zone; " " = 1.187+ % ash x .0094
C zone: " " = 1.109+ % ash x .0113
D zone: " " = 1.191+ % ash x .0113
Other = 1.170 + % ash x . 0098

The specific gravity for each interval was computed using

the above equations.
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4.7

4,8

specific Gravity Célcu].ations (Cont'd)s...

Since the specific gravity decreases as the BTU's increase,
the application of culolf gradens o the componities withoud nse ol

the specific gravities would tend to over estimate the BTU's.

Zone Intersection Angles

Figure 4.1 illustrates the effect of drill holes intersecting
the coal zones at various angles. Drill hole intersections used to
measure zone thickness are misleading if the angle of -

intersection is not perpendicular to the zone.

Although the exact angle of intersection is not possible to
measure, the inclination at the top of the zones in the section at

each intersection can be estimated from the cross sections

provided by B. C. Hydro containing the CMJV zones.

Mr. Simon Handelsman of B. C. Hydro manually measured
the seam dips at the top of each zone. From the zone codes on
the assay data received, these zone dip angles were directly

related to the depths down each hole. Using these dip angles the

average dip angle for each sample interval was linearly interpolated.

The sign convention used for the dip angles was to assign a

- negative sign for a dip to the east and positive sign for a dip to

the west.
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——— TRUE THICKNESS

FIGURE 4.1 -- ILLUSTRATION OF TRUE THICKNESS
' FOR DRILL HOLE ZONE INTERSECTION

s
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4.9

Calculation of True Thickness

Using the dip angle of each hole projected into the section

and the dip angle of each zone, the true thickn_ess' of each zong

intersection can bé computed. The angle between the drill hole

5

and the perpendicular to the zone was computed using the
zone dip and the drill hole dip. Using this angle and the

intersection length the true thickness was computed.
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Item # Description ;
1 Drill Hole Number
.2 ! From
3 To-
4 Interval length
5 % moisture
6 % ash
7 % volatiles
8  BTU's
9 %% sulfur
10 Specific gravity
11 Verticé.l thickness
12 True thickness
13 Zone dip at intersection
14 Fixed carbon calculated (100% = items (5 + 6+ 7))
15 CMJV zone code
16 Use code 0 = good data, = 1 commented
17 Unused

TABLE 4.1 -- ASSAY RECORD DESCRIPTORS
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5.0

5"2

STATISTICAL SUMMARIES OF DRILL HOLE DATA

In order to further test the drill hole data, statistical
analyses were run on each parameter and the correlation

between ash content and B’I‘U‘s was examined.

Frequency Distribution

Frequency distributions were examined for BTU's,
% moisture, % ash, % sulfur, % volatiles and intersection
thickness. Appendix 2 coatains these results. These
distributions were examined for obvious errors. Table 5.1

is the distribution of BTU's for the assay interval data.

Correlation between % Ash and BTU's

Since there is correlation between % ash and BTU's;,
a check on the data can be made by comparing these values
in a manner similar to a scatter diagram. Appendix 2 contains

this comparison.
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TABLE 3.1 - Assay Interval BTU Value Frequency Distribution
- Weighted by True Thickness and Specific Gravity
NOTES:
1. This run includes only the good data within the
zones in the drilling during 76, 77 and 78.
2. - Under the heading TOTAL is the product of
true thickness times specific gravity.
- 3. The BTU wvalue is in hundreds.
4. EFTK is the true thickness




 TABLE 5.1

##M401Viad STATISTTCAL ANALYSIS OF ASSAY DATA

A

A

DISTRIBUTIUN TYPE

ASSAay INTERVAL

0,000=
5.00@-
10,000-
15,000~
. 20,000~=
25,000«

. 100=
35,000-
40,000
45 ,000=
50,000«
55,000
60,000=
65,000~
7%h;00.

5.000-

80,000~

5,000
;10.000
15,000
20,000
25,000
30,000
35f000
40,000
45,000
50,000
55,000
60,000
65,000
70,000
75,000

80,000

85,000

= 9

FRFQ.

4

16

¥

37

194

499"
400",
Jaq,
633"

¥

586

L4

787
849,
Ba7’

858"

[

987
1158
1449

1431

ASSAY (GDGD, 716,77/78)
HYDRQ AND POWgR AUTHORTTY

NORM
TOTAL

17919,

17903,

11867,
17672,
17243,
1h843,
16499,
16040,
15413,
14828,
14040,
13191,
12305,
11447,
10460,

9302,

7890,

WEIGHTED RY

PCT,

100,00
94,91
99,71
98,62
96,23
93,99
92,07
89,55
86,01
82,75
78,35
73,62
68, 67
63,88
58,37
§1,91

44,03

TRUE THK § S$.,G. **

HAT CkrbK PRNJECT

GRADE

71,522
4,700

71,582
4,703

71,714
4,710

72,355
4!602

73,71%
4,653

14,930
4,040

75,924
4,705

77,151
4,698

74,780
4,732

80,209
4,763

82,044
4,808

43,945
4,835

85,846
4,868

57,599
4,896

89,496
4,948

91,632
4,984

94,169

DEV,

25,195
2.247

25,125
2,246

24 /989
24243

24,354
1,922

231,058
1,742

21,924

1,734

21,030
1.728

19,994
1,567

18,689
1.568

17,57
1,559

16,207
1.558

14,824
1,556

13,475
1,568

12,286
i1.589

11,108
1,590

9,85%
14550

8,472

GRADE=C1

71,153
4,607

71,214
4,670

71,348
4,677

71,998
4,034

73,371
4,627

74,599
4,654

75,604
4,679

16,942
4,673

78,485
4,707

79,926

4,738 .

81,776
4,779

33,692
4,609

85,008

4,840 ,

87,374
4,867

89,243
4,918

21,431
4,953

93,982

GRADE+CI

11,891

4.733

71,959
4,736

72,081
4,743

72.714

4,690

74,059
4,679

75,2061
4,708

76,7245
4,732

77.460
4,722

4,750

89,492
4,784

82,312
4,831

34,198

4,862

¥6,084
4,895

47,824
4,925

49,709
4,979

91,832

S.010

94,3506

InT

BTUS
Ef T

pTUs
EFTF
BTULE
PFTEK
pThs
EFTLK
e TUS
FFTK
wTUE
BFTK

BTUE
EFlK

pTus

EFTK

BTUE
EFTH

BTUE
EFTK

sTUE
EFtE

BTug
LETK

BTUE
EFTE

BTUS
EFTE

BTiss
kR

BTUE
EFTK

BTug
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HEM401Vine

..» ASSAY (GDOD,
W ~., HYDEN AND POWwgRp AUTHORITY

DISTRIBUTION TYPE

ASSAY INTERVAL

85,000+ 90,000

90,000« 95,000

95,000=1006,000

00,000=105,000

.10,000=115,000

aw0=120,000

.20,000-125,000

76,77778)

=
FrFrqQ,
1384,
1593°
1359°
1143°
838,

219"

N{IkM

TOTAL

0459,

5075,

31552,

2202,

1059,

221,

U,

PCT,

36,05

28,32

19,82

12,29

STATISTrcaL ANALYS1IS OF ASSAY DATA

WEIGHTFD RY TRUE TKK § Sefi, #*%*

ARAT CKREFRK PRAJECT

GRADF,
5,033

96,726
5,111

99,244
5,095

102,174
5,093

105,037
5,024

107,709
5,018

111,286
4,792

117,931
1,578

0,000
0,000

DFV,
1,570

7,154
1,620

5,909

1,283

4,530
1,269

3,199
1,133

2,263
1,162

1,166
1,304

0,000

0,000

0,000
0,000

GRAUE-Ci

4,998

96,552
5,071

99,085
5,060

162,025
S,ub1

4,977

107,572

4,948 .

111,131
4,819

117,931
1,578

0,000
0,000

GRADE+C!

5,008

96,901
5.150

99,411
5.131

102,324
S.134

108,170
S.072
107,845
5,088

111,441
4,965

117,931
1,578

0,000
000U

InT
EFTK

hTUS
EFTK
BTUS
EFTK
BTUS
LETK

BTus
EFLIK

BTUS
EFTK

BTUS
EFTHR
BTUS
EFTK

BTUS
FFTK
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Tals b

3.1 (continued)

STATLISTTCAL ANALYSIS UF ASSAY DATA

%** ASSAY (GOOD,

. Co HYDRO AND POwgr AUTHORTIY

DISTRIBUTIUN TYPE =

INT GRADE

1 2,500
2 7.500
3 12,500
4 17,500
S 22,500
& 27,500
7 32.500
8 37,500
9 42,500
0 47,500
1 52,500
2 57.5%00
3 62,500
14 7,500
15 72,500
16 77,500
17 82,500
18 g7,500
19 92,500
7Y 97,500
ﬁﬁlozasoﬂ
22197,500
23112,500
24117,500
25122,500
INT GRADE

PCT,
¢,09
0,21
1,U8
2.39
2,23
1,92
2,33
3,53

3,27

4,39
4,74
4,95
4,79
5-51
6,446
7,88
7,99
7.73
8,50
7.54
6,38
4,68
1,22
0.01
0,00
pCT,

76/,771/78) WEIGHTED BY TRUF THK g 8,G.
HAT CHEEK PRAJECT

1 NORM
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6.0

COMPOSITING CMJV ZONES

From the information available, we assume thaf the method

used by CMJV to compute reserves is based upon the minable unit

. being a.complete zone. This means that internal waste ig not

being discarded regardless of thickness within these zones if . -

the average for the zone is above the BTU cutoff grade.

In order to determine the effect of the inclusion of internal:
waste, the CMJV zones were composited. Table 6.1 describes’

the composite results for each zone.

Calculation Procedures

The calculation procedures used to composite the zones was
to weight the interval data within the zones by the true zone length
and specific gravity. All good data within the zone is used.do
compute the weighted average. Appendix 3 contains a list of

the composited data. These results are based upon true thickness.
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6.2

8.3

Summary of CMJV Composites

‘Table 6.2 summarizes the CMJV composites for a 0.0

BTU cutoff assuming each zone is mined as a unit.

Table 6.3 summarizes the CMJV composites for a

4000 BTU cutoff grade. These resulis are assumed to

represent the CMJV method of compositing and are used

as a basis for comparison with the minable composites

computed in Section 7.

Table 6,4 is the frequency distribution of the BTU's
for the CMJV composites and shows the effect of variation of
cutoff grade on the total intersection length and average BTU

grade.

Effect on True Thickness

The effect of using intersection length, vertical thicknéss,
or true thickness was examined and the results are in Tables 6.5
and 8.86. The use of true thickness versus intersection
length or vertical thickness does not appear to affect the

results.
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Item #

10
11
12
13
14

15

TABLE 6.1

Description . .

Drill hole number

East coordinate of top of zone
North coordix;za.te of top of zone .
Elevation of top of zone-

% moisture

% ash

% volatiles

BTU's

% sulfur

Specific gravity

Coal true thickness

Waste true thickness

Number of ore/waste inter face
Dip angile of zone

Z.one ¢ode

-  COMPOSITE ASSAY RECORD DESCRIPTION .




TABLE 6.2

, €031 % ‘GO0D’ DATA COMPUSITED RBY CHJV ZOMNES k% O &PRIL 1978 XX WT= TRUE

-~ . >

 MINIMUM GRADE BTU & s 0.00
MINIMUM WASTE THICKNESS = 999,00
MINIMUM CDAL THICKNESS = 0.00

S

ZONE CMFS SHPL HMETERS 8.6, MOISTURE £ ASM % voL - BTUS %8 W-THK 'O/

GVBD 106 29 3542,0 1.94 0.00 80.00 G.00 ¢.00 Q.00

0 Q

W8T 101 40 1715.8 1.%94 0.00 80.00 0.00 0 0,00  0.00 0
FLT 1 Q 0.0 0.00 0.00 Q.00 0.00 0 0.00 0.00 0
UKN 3 g 0.0 0,00 Q.00 0.00 0.00 0 0400 0.00 0.
All 23 183 a?21.5 1,546 - 10.44 48.3% 13,08 412 0.49 0.007 O
ALR 2 393 1308,.,9 1.357 7.98 48.68 10.70 3401 0.41 - 0.00 0
AL3 28 176 I¥9.7  1.G9 g.01 51.84 11.36 5027 0.35 0. 00 0
LAl4 30 333 1043.2 1.61 8,25 853.45 ?.78 4740 0.40 Q.00 0
A2l 27 139 S959.1 1.80 2.47 75.48 2,06 1044 G.10 0.00 0
A-AR1 109 1084 3643.3 1.38 8.32 90.49 10.78 3149 G.41 0.00 Q
A 136 1223 4238.4 1.461 7.61 34.41 7.58 43085 0.36 0.00 0

Ei1l 39 253 1014.8 1.53 11.47 38B.08 14,61 7090 0,35 0.00 0
B12 40 281 1014.9 1.36 10,55 41.91 13.99 6573 0,548 ¢.00 0
e’ B 7% o364 2W31L.7 L1.35 11,01 39.82 14.30 4829 0.8 Q.00 0
C1l1 38 144 B803.6 1.90 4,38 71.80 3.32 1492 0.14 0. 00 0
c2 38 218 g44.4 1.73 7.9 &7.44 8.39 J974  0.30 Q.00 0
c22 45 274 1192.6 1.71 g.92 335,86 8.74 4222 0.24 0.00 Q
C-C11 83 492 2037.0 1,72 8.31 54.460 8.47 412 0.27 0.00 0
c 121 434 2840.,4 1.77 7:26 &1.322 7.11 3382 0.23 0.00 0

A b i b aah MU S S A e oL Sukl vy AP i s S NP D ok e O M o OB S TS S S # e T W R MW =7 o Tra P g =i v v ST faar T e PSS A PN S L AP Rl S L G i T PR LY 0% by TV S S S TS TS B By ot S

D11 S0 263 1175.2 1.48 12,93 31.71 15.84 8034 0.28 0.00 0
D12 o6 244 1125.5  1.41 13.35 24.49 19.40 7130 0,24 - 0.00 0
Li3 &1 2135 1024.4 1.38 13.88 21,15 19.97 ?483 0.30 Q.00 0
D14 &9 281 1262.9 1.41 13,95 23.79 21.37 9361 0.36 0.60 0

o 236 1008 4588.0 1.42 13.32 28,84 19.11 9027 0.30 0.00 0

ALL 372 3400 13698.7 1.857 ?.81 435.12 12.58 952 0.34 Q.00 0
ASAT 1 0 ¢.0 G.00 0.00 0.00 0.00 ¢ 0.00 0,00 0
Al? 0 Q 0.0 0.00 0.00 0.00 0.00 0 ©0.00 0.00 0
A-A21 110 1084 34643.3 1.58 8,32 T0.49 10.98 w149  0.41 Q.00 0
ALL A 137 1223 4238.4 1.61 7.61  54.41 .38 4508 0,34 Q.00 0

A T T TN S B LD D e S Gy gt SR vt SV WE S A AL G Y MY Pk v TR WA Mms bu P U AL ey e S A LS ik whyy (M S Sy WY v (0 i ST PSS A A G MG S AR ek PO B S0y 4w e S il WL S ety S S S . AR T S . mad

- BRE 3508 3117 12300.0 1.34 10.463 41.2% 13.91 4374  0.37 ¢.00 Q
P ALL S73 3400 134698.7 1.57. ?.81 45,12 12.858 9932 0.34 Q.00 Q



TABLL. .

Co30 * ‘GO0DY DATA COMPOSITED RY CMJV ZONES %% 5 AFRIL 1978 xx WT= TRUE(74/77/7¢

4 _ |
MINIMUM GRALE BTU 8 = A000.00
MINIMUM WASTE THICKNESS =  999.00 )

MINIMUM CDAL THICKNESS = 0,00
ZONE CMPS SMPL  METERS S.G. MOISTURE % ASH = VOL  BTUS % 8 W-THK O/W
QUER 0 0 0.0 0.00 0.00 0,00 G.00 o6 0.00 0,00 0
WsT 0 0 0.0 0.00 0,00 0.00 0,00 0 0.00  0.00 0
FLT 0 0> 0.0 0.00 0,00 0.00 0,00 0 0.00 0,00 0
UKN 0 0 0.0 0,00  0.00 ©0.00 0.00 0 0,00 0,00 O
ALl 16 - 168 627.7 1,55 11,58 46.92 14.49 5654 0,49  0.00 0
alz 22 374 1240.7 1.54 8,44 48,10 11.32 5511 0,43 0.00 0
13 20 136 462,9 1,96  10.36 48.04 14,97 5597 0.39  0.00 0
Al4a 19 257 73307 L.57 9.86 49,22 11.7% 5474 0.49%  0.00 0
- Azl o Lo 0.0 0.00 0,00 0,006 0,00 0 0,00 0,00 0
A-A21 77 935 3045.0 1.56 9,71 48,12 12.42  5%44 0.45  0.00 a
A 77 935  3065.0 1.5& 9,71 48,12 12,42 5544 0,45 0,00 0
E11 32 235 951.8 1.51 11,32 33,59 14.83 7472 0.58  0.00 0
Bi2 34 257 940.2 1.54 10,31 38.70. 14,39 7005 0.58  0.00 0
o B 66 492 1892.0 1.53  10.81 37.15 14,61 7238 0.58  0.00 0
cit 13 48 165,5 1.59 9,85 44,14 9,54 4175 0.43 0,00 0
c2 22 130 484.8 1.59  10.76 43.48 11.43 4220 0.45  0.00 0
€22 30 144 701,0 1.57 11,75 42.24 11.99 6368 0.37 0,00 0
C-C11 52 294  1185.8 1.58 11.34 42.75 11.84 4307 0.40 0,00 0
C 65 342  1351.3 1.58  11.16 42.92 11.56 6291 0.41  0.00 0

R h T Ak A — . AL W e P T Tty — A T — T Al T ST THS S e S e STTY | St b ST S T e et 4wt ek o gt bl b . oy S . ey 2B e e e Gl e oy A A . ey S648 LA oy WS AL ik S S e ey A ek g 8 iy iy

D13 &0 215 1024.4 1.38 13.88 21.15 19.97 2583 0.30 Q.00
D14 &é 281 1262.9 °1.41 13.95 23.79 21.37 ?361 0.36 0.00

D 227 P93 4545,9 1.42 13,32 25.12 19.08 2092 0.30 0.00 O

AlL 433 2762 10834.1 1.30 11.61 34.36 135.40 7350 0.41 0.00 0
ASAT 0 0 0.0 0.00 0.00 Q.00 Q.00 O 0.00 .00 0
AlT 0 0 0.0 0.090 0.00 .00 0.00 o 0.00 0.00 Q
A=-A21 77 P33 30463.0 1.34 ?.71 48.12 12,42 G044 0.45 0.00 0
ALL A 77 P35 30635.0 1,348 .71 48,12 12,62 5944 0,45 0.00 o

ORE 4232 2714 10688.46 1.50 11.64 34.24 15.49 7370 0,414 0.00 0
o ALL 435 27462 10854.1 1.30 11.61 36.386 13.40 7350 0.41 ¢.00 Q
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TABLE 6.4 -- Frequency Distribution of BTU for CMJV
' ?
Composites weighted by True Thickness and

Specific Gfavity.

NOTES:
1. This run includes only the good data within
the zones in the drilling during 76, 77 and 78.
2. - Under the heading TOTAL is the product of |
true thickness times specific gravity.
3. The BTU value is in thousands

4. -DZ -~ is the true thickness
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##M401Vies STATISTycal ANALYSIS OF ASSAY DATA

éﬁﬁ

DISTRIBUTION TYPE

we O M

J v

ASSAY INTERVAL

-’

0,000m=
0,500m=
1,000m=
1,500=~
2.900--
2,500==
3,000==
3,500m=
4,000~=
4,500=
5;000--
5,500==
6,000w=
6,500==

7.000--

0,500

1,000
1,500
2,000
2,500
3,000
3,500
4,000
4,500
5,000
5,500
6,000
-6.505
7.000

7.500

'ﬁﬁ%-SOO-- 8,000

30060.‘

8,500

CUMPMSTTES
B, s HYDRO AND POWFn AUPHORITY

= g
'
FRrn,

ng'

[}
8a0.,
1175’
1035’

1294

NORM

TITAL

20812,

19921,

19471,

187583,

183t2,

1787e,

17693,

16675,

16262,

15391,

14518, .

12489,

10880,

9801,

8921,

7748,

6711,

RTUS

##% 76/77/78 #% WETGHTING BY
HAT CREEK BRAJECT

pCT,

100,00
98,72
93,55
90,11
47,98
85,89
85,01
81,56

78,14

73,958

69,76
60,01
52,27
47,09
42,36
37,22

32,258

GHADE

6,159

9,424
33,274

6,556
33,240

6,759
33,096

6,81
33,204

6,995

33,426

7,040
33,616

7,199
33,353

7,351
33,227

7,525
33,247

7,695
32,444

8,096
30,472

8,443
28,659

8.689
28,107

8,881
27,980

9,130
27,564

9,341

DEV

*

2.887

180927

2,656

19,199

2.540
19,334

?.363
19,1813

2,254
19,27

2.158
19,423

2,124

19,431

2.019
19,554

1,92%
19,619

1,830
19,990

1.744
18,529

1.544
17,0592

1.341
16,4910

1.175
16,702

1,051

16,988

0,894
17.55¢9

0.764

GRADE=CI

6,119
33,232

6,388
33,007

6,520
32,908

6,725
12,822

6,848
32,925

6,364
33,141

7,009
33,329

7,109
33,058

7,321

32,926

7,496

32,931

7,666
32,136

5,068
30,173

B,417
28,350

8,666
27,7176

84899
27.628

9,110
27,172

\9.323

T # 3G

GRADE+CI

- 6,198
33,747

6,461
33,541

6,592
33.511

6,792
33,370

6,914
33,483

7.027
33,710

7,071

33,902

7.229
33,647

7,380
33,528

7.554
33,563

7.723
32,752

84123
30,771

8,468

28,967

Be712
48,438

84903
28,333

9,150
27,98%

9.300

INT

BTUS
w7 m

BTUS
=z m

BTLUS
wiiym

HTUS
«D%w-

BTUS
-DZ-

HTUS
.Dz-

BTUS

BTUS
-Dz-

‘BTUS

ﬂnz-

BTUS
'Dz—

BTUS
-DZ-

BTUS
.Uz-

BTUS
-DZ-

BTUS
“DZ-

HTUS
wiD/e

BTUS
'Dz-

BTUS



TARBLE 6.4 {(continued)

«uMdqtView STATISTYCAL ANALYSIS OF ASSAY DATA

-

DISTRIBUTION TYPE

#% C M JV CUMPNSTTES
/~ B, ¢, HYDRO AND PUwgr AUTHNRITY

-

ASSAY INTERVFL'\ FReg'

8,500;- 9.000
”9,000-; 9,500
9,5002=10,000
10,000==10,500
§0,500==11,000
11,000==11,500
N, 500w=12,000

12,000==12,500

1110,

141"

1379
1160,

3ny’

-

- ‘_’

rTHS

NORM

TOTAL

5418,

4308,

2893,

1513,

3%3,

50,

.0‘

-l

»an TO/TT/T8 %e WETGHTING BY
HAT CREEK PRAJECT

PCT.,

26,03

20,70

13,90

GRADE
27,752

9,601
26,321

9,813

27,058

10,081

17,104

10,348
22,472

10,715
22,814

11,049
37,594

0,000

0,000
0,000

DEV,
18,431

0,606
18,942

0,488
20,7272

0,355
24,131

0,259
T.488

0,167
7,719

06,000
0,000

0.000
0,000

0,000
0,000

GRADE=CT
27,311

9,588
25.816

9,798
26,439

1¢,0608
26,285

10,335
22,095

10,698
22,006

11,049
37,591

0,000
0,000

0,000
0,000

T » 86

GRADE+CI

28,193

9,617
26,826

9,828
27,677

10,094

28,044

10,361
22,8590

10,732
23,622

11,048
37.591

0,000
0,000

0,000
0,000

INT
S A
BTUé
wlDf=-

8TUS
-DZ-

BKTUS
w7 w

BTUS
DDZ-

ETUS
=t

BTUS
alZ=

BTUS
-Dz-

BTUS
QDZ-



Vooam .4 (continued)

#»#M401Viuw STATISTrCAL ANALYSLIS OF ASSAY DATA

\ 4 s C M J V¥
7 B, Cs HYDRQ AND PGugn AUTHNRITY

COMPAgTTES RTUS % T6/77/78 % WETGHTING BY T * SG

DISTRIBUTION TYPE

INT

btk B e 3D D Oy R W D e

A bbb ek b
OWo O Wn

(

22

LS ]
)

24

[N ]
wn

" INT

GRARE
0,250
0,750
1,280
1,750
2,250
2,750
3,280
3,750
4,20
4,750

5,750
6,280
6,750
7.250
7.780
8,250
8,780
9,250
9.750
10,250
10,750
11,250
11,7580
12.250
GRADE

pCcT,

4,28
2,18
3,45
2,12
2.10
0.88
3.45
3,42
4,19
4,19
2,75
7,73
518
4,23
SQ64
4,97
6,22
5,33
6,30
6,63
5.57
1,46
0,24
0.00
0,00
PCT,

HAT CHRELK PRAOJECT

= { NORM

9-:0"0'0'*"i'-c-OOSOOOc-ot-o*-oo;-o:oioaoooono'-*
hYTS 3L 22 X2 a2l f YY)

N0 N4%

PP S RReY RN .

Dunwdrsny

Aupkdtsss

Quans \
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TRy
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R R R T TR RS g
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Mo T 0w

TYI LI TTIALE LT P L 2 2.2 3 0

6*;#**&******%*}{*;&*

P YR S SR BRI RAPETE S

13690 00 00

T AL S T TR TR P T Y ST

136463 409000600 90 00 90620 300 3 0 30 ¥ W e
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TABLE 6.5

L CO03 X% ‘GO0DY DATA COMFOSITED BY CMJV ZONES %X & AFRIL 1978 %% WT= LNTH(7&/77/7¢
v \ .

MIMIMUM GRADE ETU & = 3000, 00
MINIMUM WASTE THICKHESS =  999.00
MINIMUM CO&L THICKNESS = 000

ZONE CMFS SMPL METERS  S.G. MOISTURE ‘% AaSH % VL BTUS 45 W-THK O/7W

0.00 0.00 0.00 .00

QUED 0 0 0.0 G 0
WsT Q0 0 0.0 0.00 .00 Q.00 Q.00 o 0.00 0G0 Q
FLT 0 0 - 0,0 0,00 0.00 ¢,00 0.:00 0 0,00 0. G0 O
UKN 0 0 0.0 0.00 0.00 0. 00 ¢.00 ¢ 0.00 0.00 0
ALL 15 1a8 497.8  1.30 11.85 48,959 14,62 o648 0.48 0.0 Q
AL2 22 374 1429.9  L.5é 3,24 48,37 1689 3488 0.43 - Q.00 Q
Al3 20 134 Ss4.3 1.97 10,73 48.47 13.10 59316 Q.39 -0.00 G
Ald 19 257 ®2&.7  1.O7 10,13 49,37 11.30 5438 0.49 Q.00 0
A2l 0 0 ¢.0 (.00 0.00 0.00 0. 00 ¢ 0.00 0.00 Q

A-A21 77 P33 34618.7 1.38 ?.81 48.33 12.42 3508 0,48 0.00 | 0
A 77 P35 3618.7 1.358 ?.81 48.33 12.42 S508  0.48 0.00 o

Eil 32 233 1111.,0  1.352 11,07 35.98 14.495 7414 0.58 Q.00 o

/ R12 34 237 1093.7 1,54 10,39 39.12 14.39 &942 0.59 .00 0
e E &6 492 2204.7 1.393 10,73 37.35 14.42 7178 0.58 0.00 0
Cii 13 48 197.7  1.490 2.25 44,77 10.29 6050 Q.41 ' 0.00 0
C21 22 130 585.8 1,38 11.38 43,08 12.56 6272 G.44 0.060 0
g22 30 144 803.4 L.&7 12,27 42,01 12.94 4397 0.37 Q.00 Q
C-C11 52 294 13892.2 1.37 11.8%9 42,46 12.78 4344 0.40 0.00 Q
c 63 342 15846.%2 1.38 11.863 42.7% 12.44 6307 0.40 Q.00 o

nil 47 24Q 1398.4 1.47 12,34 30.85 18419 8193 0,28 0.00 Q
nia 34 237 1279.0 1.41 12.11 23.69 19.54 7285 0.24 0.00 -0
D13 &0 215 1196.6 1.38 13.86 21.20 20.29 672 0.30 0.00 0
D14 66 281 1514.3 1.41 14,18 23.464 22,27 371 0.36 0,00 ¢

n 227 293 5387.7 1.42 13.36 25.086 19.57 2100 0.30 0.00 0

ALt 435 2762 12798.0 1.30 11.463 36,43 13.42 7337 0.41 0.+00 0
A/AT 0 0 0.0 0.00 0.00 0.00 0.0¢ 0 0.00 0.00 0
ALT 4] 0 .0 0.0Q 0.00 0.00 0.00 0 0.00 Q.00 Q
A-AZ1 77 P33 3618.7 1.36 7.81 48,33 12.42 5308 0.45 0.0Q0 0
ALL A 77 935 3618.7  1.546 ®,81 48,32 12.42 3508 0.45 0.00 Q
ﬁﬁﬁORE 422 2714 12600.3 1.30 11.4846 346.27 15,71 7339 Q.41 Q4090 Q
—~  ALL 433 2762 12798.0 1.350 11.63 36.43 15.62 7337 0.41 0.0G0 0



TABLE 6.6

‘ﬁﬂ’004 X 7GO0D DATA CDMPUSITED BY CMJY ZOMNES XXk & AFRIL 1978 X% WT= VERT(7&/77/78

Vo

MINIMUM GRADE BTU 8

= A000,00
MINIMUM WASTE THICKNESS = 999,00 .
MINIMUM COAL THICKNESS = 0,00
ZONE CMPS SMPL  METERS §.6. MOISTURE % ASH ~ % VOL ~ BTUS © % §  W=-THK 0O/W
OVBD ) 0 0.0 0,00 0.00 0,00  0.00 0 Q.00 0:00 O
WST 0 0 0,0 0,00 0.00° 0.00 0,00 0 0,00 0 w00 0
FLT 0 0 0.0 ©.00 0,00  0.00 0.00 0 0.00 0,00 0
UKN - 0 0 0.0 0.00 0.00  G.00 0,00 9 0.00 0.00 O
all 16 148 688.8 LV93 12,00 44.90 14,81 5653 0.49 0.00 0
AL 22 374 1398.4 1.58 9,28 48,30 10.89 5480 0.43 0.00 0
al3 200 136 557.%  1.%7 10.87  48.4%5 15,27 5519 0,39 0,00 O
aia 19 257 14,5  1.57 10.26 49.33 11,84 5445  0.49 0,00 4]
A2l 0 0 0.0 0,00 0.00 0,00 0,00 0 0.00 0.00 0
A-A21 77 935 3559.2 1.54 .91 48.32 12.52 510 0.45 0.00 -
A 77  93% 35859.2 1.54 9,91 48,32 12.52 5510 0.45 0,00 0
Kil 32 235 1088.4 1,52 11,29 35.92 14,73 7424 0.59 0.00 0
Ei2 34 257 1081.2 1.54 10,50 3I9.13 14.54 4939 0.59 0,00 0
Tew @ 44 49D 214%.4  1.53 10,90 27,53 14,43 7180 0.59 0,00 iy
c11 13 48 194,11 1.40 10.13 44,48 10.47 4063 0.42 0,00 0
C21 22 130 544,55 1.58  11i.354 43,33 12,99  &242  0.44 0,00 0
£22 30 144 784.8 1,57 12,44 42,17 13,12 4377 0.37 0.00 0
C-C11 52 294 1349.4 1.58 12,086 42,64 13.06 6320 0.40 0.00 0
o 65_ 342 1543.5 1.3538 i1.82 42,91 12.73 &287 Q.40 Q.00 O
nil 47 260  1376.5 1.47 12,46 30.83 14.38 89198 0.28 0.00 0
12 sS4 237 1267.1  1.41 13.22 23,70 19.73 9284 0.25 0.00 0
D13 40 215  1186.2 1.38  13.97 21.23 20.45 . 9648 0.30 Q.00 0
Di4 &6 281 1504.9 1.41 14,28 23.45 22.43 9349 (.37 0.00 O
D 227 993 S5334.6 1.42 13.48 25,06 19.74 9100 0.30 0,00 O
ALL 435 2762 12806,9 1.50 11.76 36.41 15.81 7342 0.41 0.00 )
A/AT 0 0 0.0 0,00 0.00  0.00 0,00 0 0.00 0,00 o
ALT 0 0 0.0, 0.00 0.00 0.00 0,00 0 0,00 0,00 .0
a-Aa21 77 935  3559.2 1.5 9,91 48,32 12,52  S510 0,45 0.00 o
ALL A& 77 935 3559.2 1.54 9,91 48,32 12.52 5510 0.45 0.0Q 0.
(g ORE 422 2714 12412.8 1,50 11,79 36,27 15,90 73&3 0.41 0,00 0
LN ALL 438 2762 124606.9 1.50 11.76 34,41 1S.81 7342  0.41 0.00 O
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7.0

7.1

COMPOSITING BASED UPON MINABILITY

The results described in 6.3 must be compared to composites

based upon. selective mining.

Calculation Procedures

| The basic rules for compositing the data based upon minaﬁility
requires three parameters.
C = cutoff grade in BTU's

minimum true waste thickness which can
be selectively mined within an ore zone

WT

the minimum true coal thickness which
can be mined

CcT

~

The calculation procedure used is a simple one, consistent
with the parameters above, but may not give the optimurn'results
in all cases. The proceadure involves three steps.

- the continuous intervals of material below the cutoff

were examined and removed if their accumulative

thickness exceeded WT.

-- the remaining intervals were examined, and any
continuous intervals with an average BTU content

less than C or thickness less than CT were removed.




MINTEC, INC.

7.1

7.2

Calculatibn Procedures (Cont'd)....

- the remaining intervals were accumulated within each
zone and a\.reraged by zone. | The weightin.g used both
thickness and specific gravity. These composites

_ were computed by zone for comparison with the
resulis in 6.3 after applying the cutoff and ore

thickness constraint.

"Summary of Results

Tables 7.3 to 7.8 contain these resulis including
a list of the data and resulting composites for each hole.
Table 7.1 contains a summary for a 4000 BTU cutoff and

.5 meter minimum thickness for both coal and waste.

Table 7.2 shows the distribution of BTU value

for the minable composites.

Also in Tables 7.3 to 7. 8 is a series of runs examining
the effect of various combinations of minimum thickness

assumptions for mining.

Tables 7.9 and 7. 10 show the effect of using vertical

thickness and intersection length in the analysis.
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7.3 . Dilution
The dilution at the interface between coal Iand.waste is
ignored in this study for both sets of composites. However
for the minable composites, the number of interfaces is
determined. For the base case in Table 7.1 the number of
interfaces (OfW) is 1034. Assuming coal loss at each
interface at .3 meters (about 1 foot), the coal loss is

310 meters or 3%.

The loss for the CMJV composites would be less, since

less internal waste is assumed to be selectively mined.




TABLE 7.1

iai,3016 X /GOOn UATA COMFOSITED RY CMJV ZONES %% S aPRIL 1978 Xk WT= TRUE(Z&/77/78

,_f_‘. .

© O AINIMUM GRADE BTU & = 4000,00
MINIMUM WASTE THICKNESS = Q.50
MINIMUM CDAL THICKMESS = 0.50

ZONE CMPS SMPL METERS §.G. MOISTURE % ASH % VoL BTUS “8 L W-THK O/4

0.00 Q.00 Q.QQ 0.Q0

QuBD 0 ¢ Q.0 _ Q. 0,00 . 6,00 Q
WstT . ¢ o 0.0 0.00 .00 0.00 000 - 0 0.00 .00 0
FLT 0O o 0.0 0.00 0.00 0.00 0.00 2 0.00. 0.00 0
UKN Q Q Q.0 0.00 0,00 0,00 - 0.00 o .00 0.00 Q
All 17 128 498.3 1.47 13.78 39.46 17.70 7452 Q.66 193.20 103
ALZ 23 270 977.2 1.49 ?.25 38.98 13.29 L4979 0.49 329.76 188
A13 24 120 438.9 1.82 ?.84 41.51 15,072 4620 0.43  151.87 g1
Al4 27 223 709.2 1.82 ?.99 42.21 12.14 43566 0,54 F33.96 167
A2l 14 34 77:.3 1.40 4.68 IT0.97 4,05 G259 Q.43 2869.44 53

A-A21: 71 739 2625.8% 1.30 10,28 3%92.4%9 14.09 4893 0.32 1008.80 8379
A 107 773 2703.1 1.30 10.11 39.84 13.79 468437 0,32 1278,24 G992

- e ek e e i il bk e S 24} Pk s vy M SHe e - Aman it Aphd T Ty T e b 4 T e Pk | P Sern v iH e T e Mkt P Y TEL Arte §0o P P e e %078 e ) e Yere et hein oy S ——— - -

Bli 34 a2 ?29.3 1.81 11846 34,57 13.34 7542 0.39 61,30 58
Bi2 37 232 88s6.1 1.32 10.96 335.98 15.38 7411 Q.60 118.71 25

[ Nt B 71 454 1815.3 1.51 11.41 35.286 15,346 7329 0,60 180.01 133

1.5 ) : g
c21 30 133 9046.46 1.38 10.84 42.59 12.90 6423 0.48 203.20 71
.58 11.80 41.006 12.47 5598 0,37 413.86 88

c-C11 74 311 1249.4 1.57 11.41 41.63 12.48 6327 Q.41 61%9.11 1359
G ?1 . 351 1392.7 1.357 1:1.26 41.30 12.21 &£351  0.42 &95.94 181

D1t 48 233 1137.9 1.47 - 13.12 30.30 15.92 8264 0,28 37.38 12
niz a5 238 1167.6 1.41 13.39 23.82 1%.490 ?R66 0.25 17.8% 12
Di3 40 214 1023,2 1.38 13.20 21.08 20.00 ?4&93  0.30 - 1.18 4
4 66 281 1262.9 1.41 13,95 23.7 21.37 ?Isl 0,34 0.C0 71

e v e . 40 S o S8 Y 4 g P S e S . P b v . o AR S Sy e 2o 4 A b e v Lt ik o e e b i e S 1m0 b T 2o e 909 fmd Tt 7T S i ST Y . S £ PR Thm P Pl P S0 U A SO P AR S Y RS ko . e vt

A—AZL ?1 739 2625.46  1.350 10,28 3%.49 14.09 4893 0,352 1008.80 3539

3.7 : 0.52 1278.24 992
+43 1864.,37 959
+43 2210.464 1034

- S et b — T

- ORE 443 2490 10221.9 1.47 12.04 32.78B 14.28 7913 O
~ -0 ALL 498 2344 10447.7 1.48 11.93 33.04 148.09 7873 0




- MINTEC, INC.

TABLE 7.2 --

Frequenéy Distribution of BTU's for Minable
Composites weighted by True Thickness and

Specific Gravity

NOTES:

This run includes only the good data within

the zones in the drilling during 76, 77 and 78.

Under the heading TOTAL is the product of

true thickness times specific gravity.
The BTU value is in thousands

~-DZ-~ is the true thickness

A cutoff of 4000 BTU and minimum thickness
of .5 meters was used to compute the

compositing.




Tamiin 7.2

s#M40tVinw STATISTrCAL AMALYSIS OF ASSAY DATA

-

DISTRIBUTIUN TYPRE
AS3Aay INTERVAL

0,000== 0,500
6.500-- 1,000
1.000-; t,500
1,500== 2,000
2.005-- 2,500
2,500m= 3.060
;‘“;ooo-- 3,500
3,500= 4,000
4,000e= 4,500
4,500 sfoco
5,600-- 5,500
5,500=~ 6,000
6,000m= 6,500
6,500== 7,000
7,000== 7,500
S
7,500== 8,000

8,000== 5,500

#» MINABLE  COMPngTTES
£ B, . HYDRO AND PDwgmp AUTHNRITY

= g,
FRPQ'

0 - .

4

n.

601"
1059’
1224",
1600
1735
1896,

1213qg’,

NORM
TOTAL

15421,

154921,

15421,
15421,
15421,
15421,
15421,
15421,
15421,

15333,
15104,
14503,
13404,
121at,
16500,

8765,

6869,

RTUS

###% T6/77/78 #% WETGHTING BY T » 5G
HAT CREEX PRAJECT

PCT,
100,00

100,00

100,00

120,00

100,00

100,00
100,00
100,00

100,00

99,42

97,94
94,08
86,92
78,99
63,09

56,84

44,54

GRADE

7,87%
27,969

7,875
27,989

7.875
27,969

7,875
27,969

7,875

27,999

'7.875
27,969

7.875
27,969

7,875

27,969

7.875%
27,969

T.896

28,096

7,943
28,337

8,054
28,726

8,241
29,123

8,439
29,289

g.701
29,042

8,988
27,982

9,334

PEV,

1,547
16,111

1,547
16,114

1.549
16,111

1,547
16,114

1,547
16,114

1,547
16,114

1.547
16,111

1,547
16,114

1.547
164111

1,526
16,068

1,.48¢
16,049

1,411
i6,140

1,30,

16,5019

1.197
18,781

1.07q
17,214

0,943
16,94s%

0,739

GRADE=CI

7,850

27,744

7,850
27,714

7,850
27,714

7.850
27,714

7.850

27,714

7,850
27,714

7,850
27,714

7,850
27,714

7,850
27,714

7.871

27,842 -

7.919
28,081

8,031

28,463

84219
28,844

8,418
28,991

8,680
28,713

9,968
27,627

9,316

GRADE+CL

7,899
28,223

7.893%

28,223

7¢899
28,223

7.899"

28,223

7.899
28,223

7.899
28,223

7.899
28,223

7-899
28,223

7.899
28,223

7,920

28,350

74908
29,593

8,077

28,969

8,203

29,403

8,460
29,587

g.721
29,372

28,337

9.352

INT

BTUS
P A

BTUS
aDZe

BTUS
-Dz-

BTUS
-DZ-

HTUS
-DZ-

BTUS
mDTw

BTUS.
-7

BTUS
-Dz-

HTUS
wilZw

BTUS
w7 e

BTUS
wlZe

BTUS
wlZm

BTUS

-DZ-

BTUS
(7w

BTUS
-Oz-

BTUS
«D7w

BTUS



Tabom 7.2 (continued)

s#M4piVies STATISTTCAL ANATLYSIS OF ASSAY DATA

- #% MINABLE

DISTRIBUTION TYPE

ASSAY INTERVAL
.8,500~= 9,000
9,000=~ 9.530
9.500==10,000
10,000°=10,500
10,500==$1,000
11,000==11,500
g, 500m=12,000

12,000mw12,500

COGMPRSTTES
B, e« HYDRO AND PlUwpp AUTHORTITY

= g
FReq,
1375,
1361°
1431,
1160°

[}

3n3’,

NORM

TOTAL
5631,
4305,
2945,
1513,
183,
50,
-0,

-0,

RTINS

sun T6/77/78 %% WETGHTING BY
HAT CREEK PRAJECT

PCT.,

36,51

27,92

19,09

= ,00

=0,00

GRADE
27,3517

9,572
26,716

¥,819
27,030

10,072
7,344

10,348

22,472

10,715
22,814

11,049
37,590

0,000
0,000

0,000

0,000.

DEV,
18,227

0,617
18,769

0,481
20,718

0,359
23.95¢g

0,259
7.4886

0,162

7.719

0.000
0.000

0,000
0,000

Q.000
0,000

GRADE=C1
27,086

9,556
26,226

- 9,808
26,411

19,059
26,478

10,335

22,098

10,698
22,006

11,049
37,590

6,000
0,000

0,000
0,000

T » SG

GRADE+CI
27.949

27,206

91833
27.649

10,085
28 ,2u9

10,361
22,8850

10,732

23,622

11,049
37,590

0,000
0,000

0,000
0.000

InT
wDdm

8TUS
«DZw

bTUS
-D'--

BTUS

-DZ-

#HTUS
-DZ-

BTUS
-Dz-

BTUS
wDZw

BTUS
all7=

8TUS
-Dz.
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7.2 (coniinued)

#¥M401Vis# STATISTYCAL ANALYSIS OF ASSAY DATA \

#% MINABLE

DISTRIBUTIUN TYPE =

INT

VD OD =dOh B DD e

GRADE
‘0,250
0,750
1.250
1,7%0
2,250
2.7%0
3,250
3,750
4,250
4,750
5,250
5,750
6,250
6,750
T7.250
7,750
8,250
8,750
9,250
9,759
10,250
10,750
ti.2%0
11,750
12,250
GRADE

RCT,
0,00
0,00
0,90
0,00
0,00
0,00
0,00
0,00
0.58
1,48
3,90
7.13
7.93
18,90
11,25
12,29
8,03
8,60
8,82
9,28
7.52
1,97
0,32
0,00
0,00
pCT,

DG D

CUMPNsTTES RTUS su% To/77/78 #% WEIGHTING BY T * 8¢
£ " Bs Coa HYDRO AND POwpr AUTHORITY

HAT CREEK PRNJECT

1t NORM

¢

>

DDIDIDD DD

o
x*
*

Napusth

g;;**ii*#*i*il***

WYY 2T R T R Z2 2SR 2L R LR T A
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PP 2L TXRRET TR TR L L2 T FETE Y YT Iee:
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FREQ

1



TABLE .o

o017 X /GOODY DATA COMPOSITED BY CMJV ZONES X% 5 AFRIL 1978 #% WT= TRUE(76/77/78

-
| MINIMUM GRADE ETU 8 = A4000,00
MINIMUM WASTE THICKNESS = 1,00
= 1,00

MINIMUM COAL THICKNESS

ZONE CMPS. SMPL  METERS §.G. MOISTURE % aSH 2% votd  BTUS % 8  W-THK O/W

OVED Q 0 0.0 0.00 0.00 0.+00 Q.00 0 ©.00 0.00 Q
WsT O 0 0.0 0.00 . G.00 0.00 Q4,00 o 0.00 0.00 Q
FL 0 0 0.0 0,00 Q.00 0.00 Q.00 0 0.00 0.00 0
UKN 0 Q 0.0 0.00 0.00 Q.00 0.00G ¢ 0¢.00 0.00 Q
all 17 124 498,353 1.47 13.78 35.446 17,70 7452 Q.46 193.20 103
AL2 23 274 ?83.5 1.49 23 38.78 13,205 £94%  0.48 325,43 175
AL3 24 124 441.6 1.32 Pe78 41.82 14.94 4578 0.43 149.17 74
Al4 27 231 F15.7  1.33 ?.48 42.71 12.00 5491 ©.G3 327.47 147
A2l 13 34 74.7 1.40 4.47 51.89 3.73 3121 Q.42 172,37 A2

A-A21 ?1 737 2639.2 1.30 10,23 39.77 14,01 &BESZ  0.52 995.27  awe

A 104 791 2716.0  1.50 10.06 40,13 13,70 6800 0,52 11467.34 5S4t
222 $29,2  1.51 1188 34.61 15.34 7635 0.39 40.39 a3
234 BB7.? 1.352 10.93 346.13 15.34 7387 0.60 1146.90. b

ww/ B 70 456 1817.1 1.51  11.40 35.34 15,34 7513 0.40 177.30 138

5 1.8 , 9,62 6677 0.45 45,08 - 18
c21 30 134 508.7 1.58 10,89 42,70 12.54 4405 0.48 203.20 44
C22 44 183 747,.0 1,56 11.73 41.25 12,38  $543 0.37 409,40 78

c~C11 74 319 1235.7  1.97 11,39 41,84 12,43 6499  0.41 412.80 142
S.2 1.57 11.22 41,73 12.15 4518 Q.42 4&57.88 160

Bl 48 254 1138.4 1.47 13,11 30.32 18,92 82862 0.27 36.85 17
nia 35 238 1107.6 1.41 13.39 23.82 19.40 9244 0,25 12
Di3 60 214 1023.2 1.38 13.90 21.08 20.00 24693 0.30 1.18 &
Di4 44 281 1262, 1.41 13,959 23.7% 21.37 23461 Q.34 0.00 71

S P . i et S il Tagh ey SO s ek T s YRS Y S S vy T A e g TV TIW Mt b L VEF Mtk ey WU h A At ok S L Lt ek e AV i M by (S A bl SO SLLS T e ULS Ly S R LSS et . (VS AP AL b TS P S W P O W L b rat Syl e

e e LS M i Y i e ARG T T TS Ame AP ford e SEA L THR T e Fmi ST PP e et e Y i B S A ored S L G Hd S S48 S S b i L4t Mk et Sy M S T M L L S0 LA D ek S R S Sy SO S A e S e e

A-AZ21 ?1 757 263%2.2 1,30 10‘é3 39.77 14,01 GHI2 0.32 995.27 499
ALL A 104 791 27146.0 1.30 10,06 40.13 13.70 4800 - 0.52 11467.54 541

_ ORE 464 2519 10244.0 1.47 12,02 32.91 16,24 7893 0,43 1841.28 885
WALl 493 2596 10470.4 1.48 11,93 33.18 14.04 7852 0.43 2058.63 945



TABLE 7.~

2018 % ‘GOOD’ DATA COMFOSITED BY CMJV ZONES %X 5 AFRIL 1978 X¥ WT= TRUE(74/77/78

-
AINIMUM GRADE ETU & = 4000, 00
MINIMUM WASTE THICKNESS = 1,50
MINIMUM CDAL THICKNESS = 1 .50

ZONE CHPS SMFL  HETERS S.G. MOISTURE % ASH % VL  BTUS . % §  W-THK O/

QVBD

.0 G Q.G 0.04 Q.G0 0.00 Q.Q0 Q L0

WsT 0 0 0.0 0.00 0.00 0.00 0.00. o 0.0¢ ¢.00 -0
FLT -Q 0 0.0 0.00 .00 0.00 0.00 0 0.00 : 0.00 0
UKN 0 o .0 (.00 0.00 0.00 0.00 ¢ -0.00 0.Q0 0
All 17 | 131 ’3059.3  1.47 13.68 36.11 17.48 73546 0.45 186.25 ?1
Alz2 23 289 1000.8 1,30 .11 39.48 13.08 &819  0.47 308,09 147
Al3 24 « 131 4%0.4 1.33 .53 42.70 14,40 &45¢ 0,42 140.32 a7
Al4 2 244 733.3 1.33 .30 43.45 11.8% &358 0,32 309.886 1Llé
AZ21 12 33 7S3.4  1.61 4,33 93.01 3.78 4977 Q.42 197.79 33
A-AZl 21 797 24689.9 1,391 10.13 40.44 13.79 &727 0,81 944,352 411
A 103 830 2765.4 1.31 2,97 41.00 13.50 6676 0,51 1102.31 444
B1il 33, 224 ?31.9 1.31 11.81 34.70 13.29 7622 0,39 57.73 47
Bi2 37 242 897.2 1.52 10.87 34.38 13.23 7320 0.60 107,40 70

it A S e e kM A St S o S L} ey myyu ey RS S8 okl v S WO i i LI i Sl ey oy 4178 SA SLAY o gare LSV MG M M S L VES St Sy T e S A ey fop S G T S SRAY ML SRS A Mg S MY MM R el T T ] SO Ao U LS ks et R P 4

Cii 146 44 150.3 1.36 .71 41.03 ?.54 6445 0. 44 44,00 1é
Ccz21 30 136 508.7 1.38 10,89 42.70 12.34 6405 0.48 203.20 &4
L2 43 181 742.7 1.356 11,81 41,168 12.346 6576 0,37 394.65 70

£-Cli1 73 317 1251.4 1.37 11,43 41.7%9 12.43 45086 0.41 S97.85 134
C 8% 34614 1401.9 1.57 11,25 41.71 12,12 LE21 0.42 641.90 13590

S A i S — L A 2908 T S mis Ab i Tevs TUER i AN A merd PSS S LS ML AR SAE UM Mk EPE TP M T STY FE M THE b WU SN G} vk e PV NS et Wi Fes POV P MM it T A G e by qary S e e Gl W LA S S OV AN Sk M P S S YT 4207 PES ety dord

i i e R P e v b T T A S YO e Py o Aag S . ok ]SS S Sk o e WD SMS St e 448 1ML A Tk M A e ST T 3 YT T S SO ik poe i LS Gy kS L8 S A S Gt b A U M S s e Tt P

A-ARZ21 21 797 26B9.9 1.351 10,13 40.44 13.7% 4727 0,31 944.32 411
ALL A 103 g30 2765.4 1.31 .97 41.00 13,30 4676 0,31 1102.31 444
., ORE 463 20467 10302.4 1.48 11.98 33.23 16.13 7847  0.42 1763.62 7468
- ALL 491 2644 10328.4 1.48 11.89 33.30 13.958 7804 0,42 19635.47 817



TABLE 7.3

Wo15 x GOOD’ DATA CDMPDSITED BY CMJIV ZONES %% § aFRIL 1978 kX WT= TRUE(7&/77/78
Ve

MINIHUM GRaDE HTU S

= 000,00
HINIMUM WASTE THICKNESS = 2,00
MINIMUM COAL THICKNEES = 2.00

ZONE CHFS SMPL METERS 8.6, MOISTURE % ASH % uOL BTUS % 5 W-THK 37U

0.00 0,00  0.00 Q.00

OVED 0 0 0.0 O 0.00 0.00 ¢
WST 0 0 0.0 0.00 0,00 0.00 0,00 0 0.00 0.00 0
FLT 0 0 6.0 0,00 0.00 ©0.00 0.00 0 0.00 0,00 0
UKN 0 0 0.0 0,00 0,00 0,00 0.00 0 0,00 0.00 0
ALl 17 133 S08.5 1.47 13.68 36,39 17.42 7313 0.45 183.01 @7
A2 23, 299 1017.2  1.50 9,00 40.30 12,93 4717 0,47 291.75 130
AlZ 24 132 452,9  1.53 9,48  43.0% 14.50  £392  0.42 137.84 S
ala 27 254 745.8 1.54 .35 44,32 11.57 4250 0,51 297.39 104
A2l 10 31 71,0 1.42 3.23 54.1% 2.8% 4818 0.40 134.47 27

A-A21 91 818  2724.4 1.51 10,03 41,17 13,43 6841 0.51 910,00 372

A 101 849  2795.5  1.51 9.84 41.52 13.24 4591 0,50 1044.47 399

Bl 33 224 91,9  1.51 11.81 34.70 15,29 7422 0.5% 57.73 47

B12- 36 248 204.2 1.53  10.82 346,92 15,29 7242 0.59 90.40 57
s’

B 4% 472 1B836.0 1.%2  11.32 35.80 15.29 7443 0,59 148.34 104

Cii 14 47 154,06 1,57 9,73 41,78 9.38 4529 0.44 40,59 13

C2i 30 140 516,2 1.5% 10,78 43.22 12,32 4328 0.47 195,48 52

caz 42 - 182 745,2 1.57 11.84 41.41 12.30 4540 0,37 371,40 &0

c~-Ci1 72 322 1261.4 1.357 11.41 42,146 12,31 6453 0.41 567.08 112
c 88 349 1415.4 1.97 11.22 43,11 11.99 5461 0,41 &07.467 125

T . HIP FyR SL S ALY A P L A ooh mt e ST S iy W WY LSS AER LGP LM S U shinh gy¥ MY S M THin I T me 4000 Srrd LS R ik srih e M ohif o WA S Al g L A md e Sres Eae He Fe E SA W P A L iy 4OV ML Sl i T SR AR A V. e . S R

niii 48 254 1138.4 1.47 12,11 30,32 15.9Z2 82462 0.27 346,85 17

niz 53 238 1107.6 1.41 13,39 23.82 19.40 P28 0.25 7.B89 12
Di3 40 214 1023.2 1.38 13.90 21.08 20,00 2693 0,30, 1.18 &
Ri4 &é 281 1262,9 1.41 13.9% 23.7%9 21,37 341 0.34 0. 00 71

Y bk e S o S ir A4 Y S S e e =ik kol s R i Mo A Aits Y P e M it i v M Tt oAt A i Sy S AMS Mg Ty S 4OV S M 47 e e T Pt MR Pt e} o U AASE At i) ey SUS M O . S Y PSS ST WL My YRS W AR M

A/AT 0 Q , 0.0 0.00 0.00 Q.00 0.00 0 0.00 0.00 0
AlT Q Q 0.0 0.00 0.90 0.00 Q.00 o 0.00 Q.00 O
A-AZ21 71 818 2724.4 1.31 10,03 41.17 13.63 4641 0,51 ?10.0¢ 372
2795.9 1.3% ?.84 41,92 13.34 $571 0.350 1044.47 399

 YH A L A S S S . S M et Pk et S Hom . oy pi MR T S L T TUPR THAS e M AR5 Ak Wbl LSS SRS ek e A PR MG Gt iy i@ R L STE e e e ey et G il S e ST AL (b S AP et iy S L AR Sy R N Gt e $are e S o

fiiiDRE 461 28599 10394.0 1.48  11.93 33.49 16.09 78OS 0,42 1681.33 4694
‘ ALL 487 2677 10879.0 1.48 11.84 33.77 15.88 7763 0.42 1838.3% 734



- ~ TABLE 7.6
ﬁii020'$"GDGH” DaTa COMPOSITED BY CHJY ZONES #% % arRIL 1978 kX WT= TRUE(74/77/78

MINIMUM GRADE BTU S

= 4000.00
MINIMUM WASTE THIDKNESS = 2.50
MINIMUM COAL THICKNESS = 2.50

ZONE CHMPS  SMPL METERS &.G. MOISTURE % ASH X V0L BTUS A 8 W=THK 0O/W

0 00 0.00

»OUBD 0 0 ¢.0 0.00 G.00 0.00 ¢.00 0 0
WST 0 0 0.0 0.00 0.00 Q.00 0.00 ¢ 0.00 0.0G0 0
FL. 0 G 0.0 0.00 0.00 ¢.00 Q.00 o 0.00 Q.00 0
UKN 0 0 0.0 0.00 0.00 0.00 0.00 o 0.00 ¢.00 0
All 17 135 512.8 1.48 13.8% 36.74 17,23 7257 0.64 178.79 g2
Al2 2 3lé 1048.2 1.81 8.92% 41.57 12.67 A521  0.47 260.74 103

TRl 2 137 464.46° 1.353 ?.34 44.09 14.33 6224 0.41 1256.20 43
Al4 27 257 792.7 1.54 .37 44.64 11.52 4200 0.81 290.31 P83
A2 10 31 72.1 1.43 Z.16 85,10 2.80 4643 0.40 135.40 2

A~A21 ?1 845 2778.4 1.32 ?.96 41,927 13.44 4515 0.50 B8B346.02 326

A 101 876 2850.3 1.52 2.78 42,33 13,17 4444 0.30 991.42 349

L ———— . S S T o VT et T T TR VHY Sy $UR YT VL FHE A PP W e A h od . W U M P L MR A daS b A A PR et A M Ty L T RS 43 A L S e AL L i W S B O N S N A R LA A A i G A A e b iy e

Bil 33 228 938.7 1.51 11.75 34,96 15.135 7882 0.359 50.88 42
“%w’BIE 36 250 08,7, 1.53 10,75 37.20 15.1°9 7215 0.499 84.02 52
| B 69 478 1847.5 1.382 11.26 36.07 15.17 7401 0,59 136.90 ?4

Ci1 18 48 1%6.4 1.357 9}55 42.19 P2l 5463 0.43 38.17 10

C21 30 143 S22.6  1.39 10,76 43.41 12,2 4292 0.47 189.18 44

caz 42 182 746.0 1.57 11.78 41.30 12.28 &52&6 0.37 370.39 G

Cc-C11 72 25 1248.6 1.38 11.34 42.29 12.27 &42%9 0.41 53%9.87 103
c 88 373 1425.1 1.48 11.16 42.28 11.94° 46432 0.41 598,03 113

Uit 48 254 1138.94 1.47 13.11 30.32 15.92 82462 0,27 36.850 15

niz a3 239 1109.92 1.41 13.35 23.95 19.34 9247  0.258 15,597 11

013 &0 214 1023.2 1.38 13,90 21.08 20.00 P49%  0.30 1.18 & .

Di4 bé 281 1282, 1.41 13.9% 23.79 21.37 2381 0.36 Q.00 71

o 229 788 45334.4 1.42 13.58 24,93 19.16 2121 6.30 33.3% 103
ALL 487 2715 10637.4 1.48 11.78 34.14 15.78 7706 0,42 1779.94 459
A/AT 0 §] 0.0 0,00 0.00 Q.00 0.00 0 0.00 0.00 4]
AlT 0 0 0,0 0.00 ¢.00 0,00 0.006 0 0,00 0.0G0 0

}gw{GRE 441 2838 10428.9 1.48 11.88 33.8% 139.99 7749  0.,42 158046.38 $24
Akl 487 2715 10637.4 1.48 11.78 34.14 13.78 7706 Q.2 1779.94 K59



TABLE 7.7

021 % /GDODY DATA COMPOSITED BY CMJV ZUNES &4 9 AFRIL 1976 4k Wl= TRUE(#&/77/78
-
AINIMUNM GRADE BT & = 400,00
MINIMUM WASTE THICKNEES 3.00
MINIMUM COAL THICKNESS 3,00
ZONE CMPS  SMFL METERS  $.6G. MOISTURE % A8H X VOL RTUS Z°8 W THK ﬂ/w
ovBD * 0O 0 C.0 0,00 Q.00 Q.00 0.00 @ 0.00 000 0
WST . Q 0 0,0 0.00 0.00 .00 0.00 ¢ 0.00 G.00 0
FLT 0 Q Q.0 0.00 G G0 Q.00 0,00 0 0.00 G.00 G
UKN 0 Q 0.0 0.00 G.G0 0,00 0.00 O 0.00 0.00 0
All 17 140 523.7  L.48 13,24 37.86 14,80 7096 0.43 187.47 74
A1l 23 320 10&0.8 1.52 8.8 4225 T 4411 0.46 248.14 BU
AL3 24 143 481,44  1.354 P .28 45,02 14,07 &078 0.40 109,39 34
Al4 26 2564 769.0 1.50 .39 435.5%7 L1.50 6048 0,30 270.32 8%
a2l 2 28 bb&.Y 1.43 J.41  54.87 Z.02 4688  0.34 127.03 21
A-AZl 20 867 2834.8 1.52 .87 42.85 13.29 AZ7? 049 F¥E.T4 074
A ?9 893 2901.7 1.%3 ?.71 43.14 13.04 L4335 Q.49 922,77 297
E1l 33 229 ?41.3 1.51 11774 38,05 19.1°9 73868 0,39 48,33 34
B12 36 251 11,4 1.353 16.71 3z.h 15.13 7203 0,39 B3.14 50
e/ R &9 480 2.9 1.32 11.22 346,16 1G.16 7387 0,39 131.47 88
Ci1 19 49 136,22 1.3538 ?.594 42.42 ?.21 4423 Q.34 29,74 &
c21 29 144 S2%.6 1.39 16.88 43.42 2446 2459 0.48 154,47 42
caz2 41 i83 747.2 1.87 11,466 41,79 12,29 &484 0.346 355,34 47
C-C1li1 70 327 1272, 1.38 11,24 42,85 12,36 6370 0.41 810.31 8Y
c 85 376 1429.0 1.358 11,14 42.54 12,62 6394 0.41 3540.035 75
nii 47 253 1133.¢6  1.47 13,15 30.30 105.94 82454 0.28 28,13 13
01z 55 239 1109.9 1.41 13.35 23.%9% 1%.34 P247 0.23 15.57 1i
ni3 60 214 1033.2 1.38 13.90 21,08 20.00 2593 Q.30 1.18 &
n14 bé 281 1262.9 1.41 13.9% 23,79 21.37 3561 0.36 0.0G 71
D 228 ?87 4531.56 1.42 13.59 24,90 19,17 F122 0.30 44.28 101
AlLL 481 2738 10715.2 1.49 11 74 34.47 iq. 7454 0.42 1439.1& 551
A/AT 0 ¢ 0.0 0.0¢ 0.00 0.00 0.00 O 0.00 0.00 o
aiLv 0 ¢ 0.0 0.00 0.00 G.00 0.00 0 0.00 0,00 O
A-A21 ?0 B&7 2834.8 1.852 .87 42,88 13.29 GETT7 0.449 VPG.T74 0 275
ALL A F9 893 2901.7 1.053 .71 43.14 13.04 4333 0.49  PR2.77 2GT
iﬁwORE 457 24661 10492.1 1,48 11.84 34.20 13.724 74694 0.42 1482.40 354
aLl. 481 2738 10718.2 1,49 11.74 34,47 15,74 7554 0,42

1632.146 GEL



TABLE 7.8

COTE % GOOR’ DATA COMPOSITED BY CMJU ZONES %% 5 OFRIL 1978 %X WT= TRUE(74/77/7¢

- :
MTHIMUM GRADE BTL 2 = A4000.00

AENIMUM WASTE THICKMESS = G000
MINIMUM  COAL THICKHESS = 0,00

ZONE CMFS  SMFL METERS 5.0, MODISTURE % AGH ¥ VOL RTUS % 5 W-THRK O/W

OVED o 0 Q.0 0.00 Q.00 Q.00 Q.00 Q0 0.00 Q.00 0
WwsT 0 0 0.0 .00 Q.00 Q.00 Q.00 0 0.00  0.00 -0
FLT 0 0 0.0 0,00 Q.00 0.00 0,00 0 0,00 0,00 0
URKN 0 0 0.0 0.00 Q.00 Q.00 0,00 0 ¢.00 0.00 0
A1l 17 149 J33.0 1.30 12.45 40.463 15.45%9 6670 0.59 138.56 51
Al 23 357 1164.7 1.54 8,41 45,15 11.41 SP42  0.44 144,06 34
Al3 24 . 132 12,4  1.346 8.8B2 47.18 13.28 G727 0.38 78,37 2
a4 24 283 B823.3 1.36 .41 47.40 11.28 G722 0,48 216.02 31
A2l .1 1 G.1  1.43 18.77 34,49 25,43 4710 Q.62 19.61 2

fi=fy 2 0 41 2053, 1.54 .47 A5 37  12.82 5982 0.47 S77.01 156

fx ?1 742 3058, 6 1.54 2.48 43.38 12.33 I980 0.47 3946.462 138

S 32 231 243.%  1.31 11,68 35.23 15.14 7539 0.3%9 26410 31
Bl 33 254 F22.8 1.33 10,57 37.92 14,88 7112 0.38 44,20 3%

5 &7 485 1864.3 1.32 11,13 36.57 15,01 7326 0.39 72,31 70

Mg - e e e e ke = e o o e e e e e o et 2 e s et 2 e £t et et . 1 e i o et e e e e et e e et e e e
cil 12 43 144.0 1,37 10,27 41.89 10,03 4303 0.48 12.20 i
Cc21 28 130 44,4 1,60 10.92 44,71 12,248 4094 0,46 103,74 24
a2 3é 178 72%.4 1.57 1.2 41.8% 12.48 44746 0,37 208B.86 2

C-C11 &4 3328 1273.,9  1.58 11.49 43,09 12,39 4311 0,41 312,62 a3
I 74 371 1417.9 1.38 11.37 42,97 12.1% 4330 0.41 324,82 T4

il 47 204 1140.,4 1,47 13.18 30.44 146,00 8242 0.28 23‘2? i1
It2 g4 228 L1067 1.3 133" 22.93 19,40 F251 0.25 13.57 10
03 a7 212 Lore.n  1.38 12.83  21.02 1%9.74 P702 0.30 1,18 5
Bia &6 281 13482.%9  1.41 13,95 23.79 21,37 3481 0.34 0,00 71

o 224 egn 4529.7  1.42 13,39 24.93 1?.18 117 0.30 40,04 @7

Akl 440 783 10872.3  1.4% 1t.46 35.4 15.35 7046 0.41 1033.78 379
ALOTF ) s 0.0 0,00 0,00 Q,00 3,00 g 0.00 0.00 0
LT 4] Q .0 Q.OG Q.00 Q,00 Q.Q0 ) 0.00 0.00 19
A=Al 20 F41 3053345 1,94 P47 A5,37 12,852 G982 0447 977.01 154
AL, A 21 fa 30T8.4 0 1,54 g.48 45,38 EaTS G780 Q.47 T946.62 158

ORE 447 2739 LO"?:.% L.ag  Thi.867  35.32 15o62 7522 0.41 1001.,97 374
- ALL 440 2783 10872.5  1.49 1i.646 35,42 15,55 FH04  0.41 1033.78 379



. R o TABLE 7.9

%

Co0L % ’GBDH’ DATA COMPOSITER RY CMJV ZONES XX & AFRIL 1978 ¥ WT= LNTH(74/77/7€

wﬁiMINIHUH GRADE RBTU & = A4000,00°
MIMINMUM WASBTE THIODRNESS = 0.50
MINIMUM  COAL THTICKNESS = | 0,30

ZONE UMFS  GMPL METERS 5.G. MOISTURE % ASH X VOL BTUS 4 5 W-THEK O/u

QUED 0 0 0.0 0.00 0.00 0.00 ¢.00 0 0.00 0.00 0
W8T 0 0 0.0 0.00 0.00 0.00 000 O 0.00 0.00 0
LT 0 0 0.0 0.00  0.00 0,00 0.00 0 0.00 0.00 0
URN 0 0 0.0 0,00 0.00 0.00 0.00 0 0.00 ¢.00 0
Al 17 124 G9%9.1 1.47 14.06 35.92 17.77 7444 0.46 219.60 103
Al2 23 268 1126.3  1.49 8.98 38.s41 12.88 6271 0.48 384.00 192
Aal3 24 11¢ w26.35  1.32 10.27 41,32 15,32 4394 0,45 184,50 83
Al4 27 . 219 g75.8 1.32 10.09 41.920  12.33 4601 0,55 41%9.350 175
Azl 17 2 3.3 1.60 4.89 50.73 4.27 292 0.43 398,40 97

A-A21 1 732 3087.7 1.50 10.42 39.31 14.04 64884 0,53 1207.60 ST3
A 108 7468 3igr.0o  1.50Q 10.28 39,84 13.74 6834 0,52 1406,20 610

e Gy T P ks T ST ALl S St o A T S LT TLFS S8 ST TAT AR SR AP T s MM PN G GTH §EL SAB WSS TN AP LT R M ME U LS G BN M SN (MG L SALS A/ W g AT SN S ¢ Te A sma T TEES TH ST MY it T T e e Tk S topt Vit dsker S Aerd e e aaad o

N S mm e e TS e g = A Wy Y S TV e ST M S TR W IS ST SUE FE WY ST Sree m ST Mas S S Mt S S )t TR MY S ey A S e rve S b b et bk o e A fh prn S w4 g S5 PLLL A S Y AL e S S SR WS STVA AL MR SRS BSOS P e

1.35 10,52 39.90 11.16é 6801 0,43 112.30 2
c21 30 132 610.6 1.57 11.2% 42,07 13.13 44%4 0,47 2464.%0 73
c22 44 178 858.9 1.34 12,14 40,20 13.2¢9 6610 0.37 3514.80 88

C-Cit 74 310 1469.3 1.57 1L.78 41,39 13.23 4561 C.AL 779.70 161
o ?2 352 1643.6 1.56 11,465 41,23 13.01 4587 0.42 8%2.00 187

et e et At et e WS ik bt A b T S e e ey e e ey WL ik s, (U Gy by it i oy et Sy o T SH TPt M et oy et Sy Pk St Al by Tyl o g kel o Yy iy anp e ik ot D U e g S el iy LAYl S ) iy SO0 VD . YV WA g T s ey

il 48 253 1372.2  1.46 12.355 30.08 15.40 8304 0.28 47470 19

D12 55 238 12846.2 4.41 13,22 23.72 12.74 2281 0.25 25.10 12
i3 G0 214 953 1.38 13.88° 21,14 20.31 24682 0.30 1,30 )
Ila Héb 281 15146.5 1.4 14,18 23,464 22,27 371 0,36 0.00 71

sy v i et S i o Bar® b S waf e, D i o TP rte Nl e e ek v o ) oy TS Far R TP St S frd T A APat i 1S S et vvin w re T Sy A s e e gt ek Sy g i i ey yuh ke iy S St s g S LS A e e Py S WU L AR P A PR S e

N AN I LS LN TN SR I M SMNF NSUY TOR SES SUUL SN VM. wdrh RO PR i AU M b A R B s W W id ey WS AL der | B ey duhy P B ik e S ehif bl WY Gy serr M reie rke SHH ey (e eSS Ml mar SR bvr b mat S SHE = it WP St aen orb e e ek iy S v M

A-A21 2?1 732 3087.7 1.350 10.42 39.31 14,04 4884 0.33 1207.40 353
Al A 108 748 3igl.0  1.50Q 10.25 39.846 13.74 4834 Q.32 146046.20 410
ORE 445 2480 12038.9  1.47 12.08 32.73 14.38 7718 Q.43 2297.4¢ 979
ALL 500 2558 12306.3 1.48 12,00 32.98 146,40 7880 Q.43 2808.30 1062



TABLE 7.10

£LHo2 % “GO0D‘ DATA COMROSITED RY CMJV ZONES XX 6 AFRIL 1978 XX WT= VERT(76/77/78

@ THIMUM GRADE BTU = 4000.00
HINIMUM WASTE THICKMESS = 0. 50
MINIMUM COAL THICKNESS = 0. =0

IOME CMFS  SHPL METERS §.G. MOISTURE % ASH X V0L BTUS %45 W-THK Q/W

GVRBRD 0 0 0.0 0.00 0.00 0.00 ¢.00 - 0 0.00 0.00 ¢
WET 0 0 0.0  0.00 ¢.00 .00 0.00 O Q.00 0.00 o
FLT 0 0 0.0 0,00 Q.00 0.00 0.00 O 0.40 0.00 0
UREN 9] o 0.0 0.00 0.00 0.09Q 0.00 0 0.00 0.00 0

P L RS AL S S S et D e M S Sata G mmy e e TEE U At Mh eerd o prn ok i e BB o Lok Pary Sk Sk v e e AL Ay ofiy Tt A AR A e b rab U IS M Ukh ek ok PO 608 bk Al dhp T R AR S804 S S e ot S

ALl 17 126 993.2 1.47 14,19 35.34 17.90 7441 0.46 216,44 103
412 23 248 L101.5 1.49 .00 38.468 12.89 6960 0.48 373.93 192
AL3 24 119 F17.1 1.852 10.45 41,47 15,79 4604 0.45 179.83 83
Al4 27 . 219 863.46 1.52 10,22 41.95 12.49 6593 0.55 408.38 175
A2l 17 34 g9.7 1.40 3.08 30.82 4,44 G280 0.44 391.41 a7

CA-AZL 9L 7332 3035.3 1.50 10,53 39.34 14.18 6879 0.53 1178.460 533
h 108" 748 3125.0 1.580 10,386 3%.89 12.88 6830 0.33 1570.01 610

emp . e . e w—" " TEE) TEY VS W Aakh Sy} oy ot SUAS Gt ke e e AL ik bl e SR el e prps arer A (b e oy o $S Sld el bip ek 1A UL G164 ey e s B M el sy Ty ML kb Sorm by e A ok ekl el S A SRS L el A S T Y A S S e e’

Bll 34 221 1058, 1.31 11.95 34.71 15,27 7423 0.60 76.07 &0
wla2 37 2351 10192.3  1.352 11.28 36.25 135.48 7371 0462, 13T.15 @7

I 71 4352 2077.4 1.51 11,62 35.47 13.47 7499 0.41 231.22 157

T e mes A e e L S a4 MR At . . A S e T it T ST rrS it et A $0E A i i (R 4400 il k) A S5 TS VAP ekt S e M PR L Sk hrd o e v R S B e e S et ed e e o

A 17 41 170.8 1.35% 10,446 39.83 11i.2 4BOB  CG.46 ?2.00 24
e =30 132 9%1.1  1.058 11.42 42,34 13.52 6440 0,47 260.27 73
SE2 44 178 B3IB.7 1.96 12,31 A41.04 13.4% a8?  0.37 3500.22 88

L-L11 74 S10 1430.0 1.357 i1.924 41.58 13.30 6535 0,41 760.48 1461
i f1 351 1600.8  L.57 11.81 41,40 13,27 6564 0,42 852.93 I8F

hre i e cut rome nmk wam wh v R r0g Mub ek b P by Py = AT ) TR Y MR SN PR e T S L AP AR 1HR T s S Tt e aY TEYE R e G e S W S g T St PR S8 Fers P WP FTS Tivs et S SR TER MR e e T S Vian S ek P e A s T ) —

L A 48 a3E3 13533.8 1.448 12,48 320,06 16.60C 8310 0.28 47440 19
i a5 238 12742 .4l 13,33 23.73 19,91 280 0.25 0 25.07 12
113 60 214 1184,¢%  1.3R 13059 214,16 20.48 b= 0,30 © 1,30 é
G &% 281 1504.9  1.41 14,28 23.65 22,47 357 0.37 0.00 71

o289 984 59317.9  1.42 12.57 24}81 19.87 71346 0.30 73.97 108

o o et bt ey gy gk Sk ey ey ety RPN AL Sl mph A pans Vo (ot ke o o Pt b b o iy Y ol Somh e g 31 ok S gk Aprg YAPR oo eln ey Y YR = Y Ao A e Tt Tk s S T K TR T AT e AV ST SR W Ak Y Y TS S e A TPV AT i . o T M et b b

B AREL ek bt prr S . et kS Y S AH PR ek e o S A o by AR SR i by oy TS S UL e ryyy B S ahek b s rar ekt e s Pae et S M M e e VPP TP PR Vs e fe SME TS Fe e U S L ST B e U R AR S S A0S S LS S b S A b et

P g 0 0 0.0 0.00 Q00 .00 0,00 .0 0.00 0,00 - ©
A1T 8] O 0.0 0,00 0.00 Q.00 00 ¢ 04007 0.00 0
A~AZ1 91 ?SJ F035,3 1.3 10,33 3%.54 14,18 5879 0,533 1178.60 333
al.l. & 108 - 748 312G« 1.T¢ 10,364 39.8%9 13.38 H830 0,33 1570.01 410
ORE 44T 2480 11840.5 1;4? 12.22 32,72 1a8.78 TEL? 0.43 2244.27 979
L2314 32.97 14,60 7882 0.43 2727.73 1060

ALL 499 2537 0 12121.0  1.48



@Tr BRITISH COLUMBIA HYDRO AND POWER AUTHORITY

FOR PERSONAL CONTACT 744 WEST HASTINGS ST., STE. 500

DrAL - VANCOUVER, B.C. v6C 1AS
TELEX: (04-54456

TWX: 610-922-6438 ‘ File: 604H-1301.4~-2 .

7 April 1978

Mr. A. F. Banfield, Jr.
Mintec, Inc.

2780 ¥Morth Stoge
Tucson, Arizona

T. 8. A, 85705

Dear Fred:
Thank you for your notes dated 9 March 1978.

It was decided that it would be reasonable to follow your
recommendations of 9 March 1978 which consist of a step by step approach.
The initial objectives will be to complete some statistics on minable
units and to develop a model initially based on the CMIV 12 coal zones
plus two waste zones. By testing the modelling and display capabilities
on three or five test sections the value of the model may be established
and the capability to model the deposit in the future on other geological
interpretations confirmed. To minimize time, the work should initially
be done at Mintec's office in Tucsén. It has been made clear that all
the programs can be set up eventually in Vancouver for use locally,
However, due to plotter problems this should be deferred initially.

The following information would be required as luput:

(1) A tape of drill hole data containing surveys, sample intervals
and zone picks.

(i1) A tape from CMIV of the digitized subzones.
(i11) :Geologic cross sections of the zones.
{iv) Plan map of area.
The following would be expected from the study:

1, Statistics on coal and waste by main zones and subzonesg
reflecting minable thicknesses.

0002
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Letter to:

5'

A. F. Banfield -2 - 7 April 1978

Initially display three cross sections showing subzones,
drill holes, average value at the drill hole for each
subzone.

Project “characteristics™ (coal/waste), % coal, % waste
ash, sulphur, Btu (using inverse square or other method).

Demonstrate ability to compute pit tonnages for working
pits as required.

Demonstrate ability to produce bench plans of toms and grade.

It has been the writer's experience that the most successful

results are obtained when someone familiar with computer applications,
mining and geology works closely with the computer people. Initially -
this should be full time, subsequently as required. Your plan indicates

that mosat

of the above could be met in about two weeks. Shortly after

item 2 above is ready it should be reviewed with a BCHPA geologist.

The following notes extracted from your report cutline the

proposed work in greater detail:

A'

The CMJV model being developed divides the deposit into 12
ceoal zomes plus two waste zones vertically. These zones may
be as thick as 100' and are described as minable units -
analyses are averaged over the entire zone. This process is
similar to the compositing of drill hole data into benches,
where the effect of compositing on tonnage and grade has been
examined for numerous deposits. As the bench height idereases,
the deposit tommage above a specified cutoff grade generally
decreases. The drilling during the last three years should

be uged to determine if in fact the zone size is sufficiently
small to reflect the distributiom of intermal waste for reserve
calculations and mine planning.

Based upon the drill hole data and the CMJV zones, the totazal
feet of drilling above the cutoff grade would be computed.
The average analyses and relative heat content can also be
computed. These results would be compared to those computed
for assumptions regarding the selectivity possible in mining
defined by minimum coal thickness minable, minimm parting
thickness which can be selectively mined within the coal,

and cutoff grade.

This work would require approximately three days after the
data has been received by Mintee and entered into thedir
computer system. The calculation procedures are similar to
those in use in the evaluation of uranium and oil shale
deposits.

The size of the minable unit-in the mine model can be as
important as the calculation procedures used. It should

be noted that larger units are practical if the distribution
of ore and waste within the blocks is defined.

ll.3



Letter to: A. F. Banfield -3- -7 April 1978

B. The Variable Block Modelling (VBM) method developed by Mintec
could be used to medel the Hat Creek deposit and has advantage
that is easy to display graphically. The required steps to
set up the VBM would include: ‘

(1) entry of drill hole data into the Medsystem,

(i1) correlation of major zones and verificatiom,

(11i) selection of minable units using one of several
methods (lithology, grade, division of each zome
into fixed number of subzones),

(iv) development of gridded seam model (GSM) includes

: projection of seam or zone geometry and grade.

The GSM is composed of a model for each zone or
seam in a single file organized by seam. Various
section and plan maps can be plotted, ’
(v) the GSM is converted to a VBM and plotted by the
computer for checking by the geologic staff,

(vi) the VBM can be directly updated by the geologist
by manual coding or digitizing,

(vii) the VEM initially would be composed of the geologic
sections spaced 500' apart. Additional sections
would be developed by projection between these
sections,

(viii) the method should first be tested on three sections
(requiring five sections of data). This test would
require at least two weeks after data preparation
is complete,

{(ix) the data required includes all drill hole data for
the five sections with survey data, analyses, and
geologic picks for the major zones. Sectiouns-
containing the geclogic interpretation for the
middle three sections would be required.

C. The value of the model developed would depend not only on its
accuracy, but the ease of using the model to accomplish the
required tasks of mine planning. The following capabilities
are required:

(1) the'model must be easy to update,
(11) the model must be capable of being fully displayed,
(111) pit designs and sequential mining plans can be
evaluated and maps and reserve summaries developed

+

Yours very truly,'

;iLC£%§é§§$a_,Q—u—n~____, i

§. D. Bandelsman, P. Eng.
Staff Mining Engineer
Mining Department

v
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PRELIMINARY STUDY OF THE FEASIBILITY OF DEVELOPING

A VARIABLE BLOCK MODEL FOR THE HAT CREEK PROJECT

1.0 INTRODUCTION

MINTEC has developed a method of modeling coal deposits
called the Variable Block Model (VBM). This method allows the
development of models which define the geometry of complex deposits

accurately for use in mine planning and ore reserve estimations.

The primary advantage of the model is that it represents
the geometry of the deposit in a form easgily modified by the engineer

or geologist aad can be displayed graphically.

The Hat Creek Deposit of B.C. Hydro is a complex deposit
of 14 zones which are folded and faulted. In order to test the ability of
the VBM to model this deposit, three sections are being modeled with
the VBM and displayed for verification. Basic data to develop this

model is the drill hole data file- received from B.C. Hydro.




2.0 SUMMARY

The drill hole data was composited into min*able zones
based upon the CMJV zone definitions within the drill hole data received
from B.C. Hydro. Using this composite data the variable block model

was developed for sections R(23950N), Q(24100N), & P(24250N).

This model was developed directly from drill hole data
with no manual intervention. Since certain drili holes which would.play
a role in developing géometry were missing from the file, there are
some discrepancies between the VBM and the cross sections received

from B. C. Hydro.

Section maps of the VBM were drawn by the computer on .-

digital plotter. A plan map was developed for several benches showing
zone < .
the coal/contacts at the bench medianés ? A2=e-dection Q was used

to demonstrate the method of determining economic pit limits based
upon various stripping ratios. Also reserves were computed from

!
section Q for a pit design.
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4.0 VARIABLE BLOCK MODEL DESCRIPTION

The Variable Block Model consists of two files, one for
defining the geometry and the éther for defining characteristics of the
ore. The geometry can be defined in either section or plan and is
composed of Features. Each Feature may be either a line or a closed
polygon, representing a surface, zone, or pit design. These Features
are signed codes which indicate the type of material they define.

Ore block Features are further defined by their characteristics stored-

-in the Quality File. KEach ore block can be subdivided into smaller.

blocks depending upon the variability of the grade within the blocks and
the density of the data. Figure 2.1 is a sample of a cross section model
with the Variable Block Modeling method. Figure 2.2 is a listing of

the Quality Data with the blocks.

Sections or benches may be modeled, as required b}f\")e
geometry of the deposit. The points defining the features can be easily
changed in the Variable Block Model Geometry File and the Quality Data
can be updated in the Quality File directly. The problems in developing
the Variable Block Model for the Hat Creek Project are the definitions

of the geometry of the zones and the distribuiion of grade within the zones.
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4.0 Variable Block Model Description (Cont'd)....

Figure 2.3 illustrates a cross section through the deposit
with the drill hole data, which is the basis for defining the zone geometry.
Normally within the MEDSYSTEM, the geometry is defined by developing

a gridded matrix of elevations for the top of each zone in the model.
/4

Various methods of gridding the data are available, iﬁowever, by
inspection none appear dir.e\ctly applicable for the Hat Creek Deposit.
Also examination of the complex geometry in some of the sections
indicated that no matter what method was developed, the geologist will

have to be able to manually update the computer results.
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5.0 DEVELOPMENT OF THE VARIABLE BLOCK MODEL

FROM DIGITIZED DATA

Digitized data files were received from B. C. Hydro defining
the surface and the various zones within the deposit. A simple way of
developing the VBM directly from these sections was attempted. A
vertical plane was passed through the digitized data for each section
and the interse_ctions computed. These intersections were sorted and
used to develop a Variable Block Model to display the zones within the
cross section. This method was based on the assumption that the
digitized data points followed the contours of the surfaces. On plotting
out a cross section from the Variable Block Model developed by this
method, it was found that this zissumption was incorrect. Also in
manually plotting the digitized data points, it was found that each
digitized point was an independent observation and did not necessarily
indicate linear continuity with the previous poini. For this reason it
v’va;s not possible to develop a Variable Block Model from the digitized
data. However, this method is feasible and is probably the most accurate
and representative method available. The computer techniques are
simple and inexpensive to perform and depend solely on the accuracy of

the digitizing.
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5.0 Development of the Variable Block Model from Digitized Data (Cont'd)....

Due to the continuity of the zones each contour line would
have to be digitized. Enough contours to adequately define the zone
geometry would be required. The guality parameters for the various
zones could be interpolated separately and infegrated into the model,
since an aliernative method of developing seam geometry was sought,

instead of redigitizing the zones.
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6.0 INTERPOLATION OF SEAM GEOMETRY FROM DRILL HOLE DATA

The composite datza developed from the minable and the CMJV
zones both contained the zone dip for each composiie. Based on this
information it appeared feasible to develop the geometry of each zone
by interpolating between adjacent composites using the assumed seam
or zone dip angles. Figure 4.1 describes the process involved. These

steps are:

1. The composites for the individual section are selected and

stored in a data file.

2. Based on these composites the seam geometry is computed

and plotted on the printer.

3. The seam zone geometry is examined and the composite

data corrected if necessary.

4. The quality parameters for each zone are interpolated and
the zone geometiry and quality data are stored in a new
data file., The zone geometry and quality data files are
read into the Variable Block Model for display and calculations

of reserves.
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8.0 Interpolation of Seam Gerometry from Drill Hole Data (Cont'd)....
5. The Variable Block Model is displayed in plan and in section
for verification. Individual poinis can be updated as required.




7.0 INTERPOLATION OF COAL QUALITY

The coal quality is defined by the BTU's, % ash, % sulfur,
. SpeC, . ) . .
coal density, —ga,mflc gravity, coal thickness and waste thickness.
The coal and waste thicknesses are used to determine the percent

of the block that is minable as ore. Drill hole spacing within the sgctions
—L /éw%u Ij{o MM M«u—u m, &j
for this reason fe@‘étb:szimﬁ-pass-bhroagh we interpolated the coal

characteristics using only the data within the section. It should be
kept in mind that the more values that are weighted together to
interpolate an individual block, the more the local variations are masked

by the averaging. The method used to interpolate the gxase coal

-t~
characteristics between drill holes within each zone was;interpolate
' A

between the adjacent depositxx composite values weighting by the inverse
of the distance squared)m&the coal thickness and the %ﬁc gravity
of the composites. For section Q a detailed listing of these interpolated
grades for each grid point in the VBM is displayed. However }since the
drill hole spacing is much grester than the spacing of grid points within
the VBM, it is unnecessary to retain the individual grades. For this |
reason the ore zones coal quality values we;'e averaged together for up
to ten continuous grid pointse or appro_xime.tely‘ 200 meters. On the

7

fringes of the zones or where there were no adjacent drill holes on each

side on the grid point, the nearest composite was projected to the grid point.



8.0 PLAN DISPLAY OF THE VARIABLE BLOCK MODEL

The same method of displaying the variable block model in

section can be used to display it in plan. - The intersection of the zones

e rlliom . /
with the tolcrest f.ox'a meeting, of a bench can be dlsplayed.) The difficulty

sl oty T

L'Jvﬂ

/ in using results developed in tms manner is that since the angle of
intersection -w-x;;'the zone with the bench not known and the thickness of
the coal is not disPIayedEese coal seams do not indicate the actual

. tonnage of coal within the bench.



NOTE FOR FRED:

May be possible to actually compute the tonnage within
the four poinis defined by the intersection of the top and the bottom

of the seam with the adjacent sections.



In the case where the adjacent composites were not complementary, one
being ore and the other being waste, the value of the nearest composite

wasxpseak assigned to the block.



