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E.0 SUMMARY

The Grear Excelsior project is located in Whatcom County, Washington, approximately 36 miles
east of Bellingham.

Geostatistics were performed on gold and silver assays from 45 exploration drill holes furnished
to AMS by Steelhead Resources. No additional geologic infoermation {rock types, structure} was
provided and i is the understanding of AMS that Steelhead Resources wanted the study to
proceed without the benefit of additional geologic parameters.

Preliminary global geological ore reserves were derlved through Block Medel Kriging methods
using ten foot composited exploration drill hole assay data and mineral indicator values. The

Kriging techniques used are accepted appreaches to modeling precious metal deposits. The
preliminary conclusions to the evaluations are shown in Tables 1.1,
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TABLE 1-1

EXCELSTOR MI HEFdﬁL IHYERTORY

FROBARLE
CUTHEE TS AU OZ/T 4G 0L/T MEDAD MIDZ A2
B0 550, 7R BuD1Y LR 0.03Y W03,799 6,566,421
0,015 1,792,810 0,021 L402  0.044 9596 A,69,425

0020 3,908,356 0.024 1,634 0,051 9XE01 6,3B6,EH4

0,035 3,392,485 0097 LBOL 0057 91,557 4,407,845
0,830 267,083 0,029 2008 0.0RE  B3IS! 5,740,301
0,035 3,398,087 0,01 249 0.0 79,036 5,241,359
0,040 5,000,833 0,020 2408 D76 THON0 4,814)00
0,050 1,519,620 0,082 2,743 0,088 &3,EH 4,168,318
0,073 w074 0060 4020 DJAFF 30230 £56E,43%
0,100 726 BO7E 6073 0U7F  2LAD7 1,584,37Y

EXCELSTOR MINERAL IHVEMTORY

PASS]PLE

CUtORE TS AU OMT A6 OZT MER A M OZ A
0.010 b o357 07T 0.817 0,671 G.028 108,957 4,244,144
5,015 482,459 0,001 0,847 0,035 101,419 4,184,380
0,030 AER5770 0.024 1,043 0041 B4,038 3,736

8,025 30047582 DOFF  1,i% 0,045 1,121 3,983,08
0,050 BAESIDE0 Oy Pl BT 74,515 300436k
0,035 1,500,853

0,040 PS55I 003 5355 ubi2 59556 417089
0,050 UAB7 0,044 LSDF  GuDAY  A9,BA0 1,691,985
0,073 THB 607 Bl LY N0 68
6,100 5732 0035 &I B2 L0 296,170

EXCELSIOR MINERAL IHVEMTORY

TOTAL
CUTBFF TONS AU OZ/T NG OZ/T AUED 40 RIDZ G OZ
0,010 1,817,045 0.0L8 0,925 0.033 PIR,707 10,530,767
0,015 §,52,73 0021 1,13 0,040 201,016 10,835,313
(0, 620 790026 003 LBY 0047 179305% 10,120,564
0,025 £,097,067 0027 1,481 0,057 172,734 7,493,247
0,030 5,39 307 0,027 L.40  0.056 156,667 6,748,664
4035 1,290,955 0,03 1. 008 188,143 7,748,157
0,00 554,444 0,007 b.vet 0,070 131,508 4,74 RSk
0,050 7,643,339 0,043 2217 0080 113,484 5,846,263
0,075 orb Azd  0,08F 3,337 0,415 57,095 3,738,305
0,100 322,58 0072 421 074 T3 1,974,547
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2. INTRODUCTION

At the invitation of Steelhead Resources, American Mine Services, Inc. bas completed a
preliminary evaluation of the mineral inventory for the Great Excelsior Mine Project, Whatcom
County, Washington. The purpose of this study was to establish statistical global reserves, This
evaluation is based upon drill hole assay data provided to AMS by Steelhead Resourcas,
Geologic rock types or structural discontinuities were not provided or included in the study.
AMS was not commissioned to audit the assay data and ne check assay data was provided. AMS

has completed the following evaluations as per Steelhead Rescurces Phase 1 work.

ER Standard statistics (histograms, cumulative frequency) on raw and cemposited gold
and silver assay data.
b. Genstatistics {semi-variograms, kriging} on raw assay data, composited assay data

and mineral indicators,

. Global genlogic reserves at various cutofis.
d. The effect of drill holes, EX-14, EX-24 and EX-27, on global reserves.
= Global reserves bound by the proposed pit area,

All statistical analyses were performed on personal computers using programs by Minesoft Lid.
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3.1

3.2

3.3

3.4

3.2

3.6

3.7

STUDY PARAMETERS

Data was obtained from 45 drill hole logs centaining gold and silver assay values on

five foot Increments, collar elevations, <rill hole bearings and inclinations. No
downhole survey data or geoclegic rock types were included. 3urface topography
map showing drill hole lecations and a mine coordinate system was provided.

Ore reserve data calculated by Steelhead Rescurces using grade thickness.

intercepis.

A rock density of 166.7 pounds per cubic yard was used for both ore and waste.

AMS has not audited any of the project data supplied including land status, rock

densities, assays or hole location surveys.

Mineral Indicator variograms were established using either a zero (0) value for
composites with Au  0.005 OPT and Ag 0.10 OPT value and a one (1) value for all
intervals with a greater value. This was based on sensitivity of the assaying

technique.
Mineral assays were composited on ten foot intervals for modeling.

Material removed from historic underground mining has not been accounted for in

the block modeling.
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i.0 LOCATION

The Gireat Excelsior Mine is located approximately 3¢ miles east of Bellingham, Washington,
within the Mount Baker-Snoqualmie National Forest. The property lies between elevations 1600
feet and 2250 feet, is timber covered and receives approximately 80 inches of rainfall per
year. Access to the site from Bellingham is east along Washington State Highway 542 to

Glacier, then six miles of gravel logging road to the mine site. AMS personnel did not visit the
property,
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3.0 GECLOGICAL RESERVES

All deill hole coordinate information and assay data was furnished by Steelhead Resources an 5%
inch floppy disks In Lotus 123 spread sheet format. This data was transferred to formats
compatible with AMS5' software. The data consisted of #5 drill holes numbered EX-1 through
EX-45 and EXQ-06. Most of the holes are angle holes drilled from surface with bearings from
north, northeast, east, southeast and south, Assays were present on five foot intervals. Assay
data from holes on the southern end of the properiy (Q76-1, Q76-2, Q76-3 and QF6-4) were

received as a composited grade - thickness values. The method of assaying is not known.

Statistics and gecstatistical evaluations were completed using Techbase, a geo-modeling
program by Minescoft Lid. Standard normal and log-normal statistics were calculated on the
input data. The sample and composite data, cumulative frequency and bistegram plots are
shown in Figures [ through 2. Drill hole data was composited on ten foot downhole intervals.
Standard normal and leg-normal statistics were computed on the composited data. The results
shown in Figures 9 and 10 indicate that the log-normal fif is not sufficiently reliable to justify

the additional complexities involved in using the log-normal method for estimating reserves.

Variograms on the composited assay data were established on 30 degree increments about the
horizontal and 30 degrees in the vertical directions. These mineral variograms {in the appendix)
show a high degree of scatter and thus are unreliable for establishing sill, nugget and range
parameters, Additional variograms, not included, have been run with windows of 20°, One

reason for the poor variograms might be a mixing of rock types and/or structura} domains.

When grade variograms are poor, an indicator approach can be used successfully, effectively
removing the variation of grade above some threshold. Mineral indicators were calculated from
the composited assay data using a Au cutoff of 0.005 OPT and a Ag cutoif of 0.1 OPT. The
composited assay data was transformed into indicater values ef | or 0. The indicator
variograms shown in Figures 11 through 16 show good trends in mineralization allowing

estimates of sill, nugget and range values.

Variograms on composited assay values whase indicators were equal to one are shown in the
appendix. Again, the high degree of scatter, results In unreliable variogram parameters

indicating that mineral assay trends, if present, are dependent upen geologic parameters such as
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rock types or structural domains. Therefore AMS chose a moving average type estimation for
minetalized blacks but this resulis in a constant estimation variance. A variable elliptical
search range was used for probable and possible categories. The ranges used are shown in the
table befow. Mineralized tonnages in this repert were obtained by taking the kriged block
indicators greater than .33 {33% of the block is mineralized) times the fons per block. .All
assay data however was used to calculate the mineralized grade. Refining the model with

structural domains and rock types should improve the mineralized grade.

The block model was constructed in the north-south east-west direction. In the notrth-south
direction, a block size of 40 feet was used, 32 hlocks long making the model 1520 feet In
length. The east-west direction was chasen to be 20 feet long, 60 blocks wide for a tetal width
of 760 feet. The depth of the model consisted of 20 foot blocks, 40 blocks deep for a total of

300 feet in depth. These sizes and directions were chosen to represent practical mining units.

1.0 Indicator Kriging Gold

- Nugget 0084
— sill 0.170
— Range at NO60 degrees, O dip

Probahle = 95 feet; Passible = 315 feet
-— Range at N150 degrecs, 60 dip

Probable = 130 feety Possible = 235 feet
- Range at N330 degrees, 30 dip

Frabable = 3! feet; Possible = 135 feet

2.0 Indicator Kriging Silver
- MNugget 160
- il 0.023%
- Ranpe at N120 degrees, 0 dip, 375 feet

— Range at NO30 degrees, 60 dip, 195 feet
- Range at N210 degrees, 30 dip, 135 feet

3.0 Composite Gold Value Kriging
— Nugget 0.012
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&.0 Composite Silver Value Kriging
- Nugget ().028

The indicator kriged values for each block establishes the portion of that block which is
mineralized, The pold kriged values are imposed upon the indicator values and only those biocks
with an indicator value greater than 0.33 are considered in the mineral reserves, Table 5.1
shows the global reserves at various cutoffs using a .33 Au indicator cutofi. Table 3.2 shows

the global reserves bounded by the pit area.

The estimation does not appear to be sipnificantly biased. The mean grade of the original assay
data was 0.01478 OPT for gold and 1.319& OPT for silver. The composite means were 0.01424
OPT and 1,222 OPT for gold and silver respectively. After modeling the deposit, the mean
block grade for gold was 0.01273 OPT, and for silver, it was 0.700 OPT. Additional modeling

may improve the average silver grade.
Statistics for each can be found in Appendix A.

The effect of removing the high grade hales EX-14, EX-2%4 and EX-27 is significant. The mean
grade of the remaining assays is 0.01076 OPT {for gold and 0.8621 OPT for silver. It is
anticipated that reduction will ‘alse be reflected In the block model with a reduction of the

mean grades of gold and silver by 28% and 34% respectively.
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TABLE 5-1

EXCELSIOR MIMERAL INVEMTORY

PROBABLE
ELTDRE TONS AU OZ/T &G DZ/T ALED 40 AMOZ  fC 02
0,010 599,768 0.019 1,220 0,039 100,799 6,480,620
6015 OTAZBA 001 LA 0,044 99,599 4,549,075
£:020 308,356 0024 L83 D051 93,800 63861254
0,025 IRMAET  0WE7 L0l 0057 G197 4109008
0,030 2,867,283 0.7 RO002 0,062 B350 5.740,30]
0,035 2087 008 B9 0070 79,006 5,261,059
404D 2i000,633 0,036 5,408 0u076 72020 4,014,004
0,50 1,919,620 Qubdz 2743 0,088 A3,624 40158318
0075 87,174 0,040 4,020 0% 3BI20 Fi5e14dT
0,100 7264 0078 8075 00T B80T 1,684,379

EXCELSIOR MINERAL INVENTORY
FOSGIRLE
GQIOFE TOHS Al G2/ A OZ/T AUED 60 AU DZ Al 0L

0,010 &35\ 017 QD17 0uTL  0.02B 108,987 4,284,145
0020 3pofh, 70 0u024 143 0u041 24,058 3.79R,M1
0,025 3,004,582 0,097 L1284 0048 1,124 3;383,38
2,030 b6, 050 0,02 121y QMY 71,505 3004134
0,033 100,858 04035 1319 005 67,08 2,504,758 -
0,040 basnell 0,038 5,399 0002 57,550 2,170,852

04050 142,719 0044 1306 0,047 49,840 1)691.9%
8075 320 00 DO 09 197055 irelads
0,10 5,32 0,05 A2 0442 1,600 2900170

EXCELSIOR MIMERAL TMUBENTORY

TOTAL
CUTOFY TOHS AU DZ/T AG BZ/T AUER 40 AL 07 i 07
0,010 11,817,045 0,008 0,925 0,033 212,707 10,930,747
6,015 9,072,873 0021 L1327 0,040 201,018 10,835,813
£.,020 71814,126 0024 LIST 0,047 179R59 141247564
0,425 §T7)05 007 1484 G052 173,721 9,493,247
0,00 5,333,333 0027 1840 0,056 154,867 5746666
0,040 4,556,444 0,037 L34 0,070 131,568 &,504,855
04050 243,33 0041 2207 0.080 103,644 3,840,783
0 b7 w0 005y 3,35 0.ils 374293 3)238,305
0, 106 WS4 0072 4021 0JFE 23,E 1,974,549
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" TABLE 5-2

FROBAELE

Al 07

EXCELSIOR MIHMERAL INVERNTORY IM FIT aAREA

Al OF

7 404,045
2,120,803
{,754,004
1,534,524

EXCELSIOFR MIMERAL

MIGSIELE

0.18%

AUED &0

55,5336

7,541,134

5dy0Eh  3y573,553

50,313
47,471
44,559

45,271
23,497
14,115

Al D2

9487 1792
44907
3,327,898

v 3,154,155

1,957,954
1,403,020

IMVENTORY IH FIT AREA

A OF

1,439,590
1,241,073
713,165
770,474
863,834
535 4B
494,513
41,44
113,305
1,325

TOHG

AU D2AT

5.53¢

TaTAL
B NZT

1,262,104
11504 500
111811550
1,120,530
150711757
R

SR 704
745 j?‘]’ﬂ
257444
1,099

EXCELSIOR MIMERAL IMVENTORY IM FIT AREA

{043,455
7,351,674
7709987
2,407,398
3,116,138
1,783,354
1,511 b2
1,175,057

T10,535

Bz, 404

4,806,230
4057 8%
4,629,311
4,554

7,955,427
1,&'3"‘]6?? ) .I Lo
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6.1

6.2

6.3

&

6.5

6.5

6.7

RECOMMENDATIONS

While indicator variograms showed good trends in mineralization, the mineral
variograms indicate that mineralization is not predictable with any degree of
accuracy, Although AMS has attempted to model the deposit in a representative
manner with available data, an attempt should be made to define rock type and
structural domains. Future mineral variograms should be computed within the
defined domains, and the deposit modeled to those domains. This normally will

increase the grade of the deposit.

Check assays should be performed on drill hole assays to establish validity and

accuracy of the samples.

An effort should be made to obtain the original five foot assay data Irom holes
Q76-1, Q76-2, Q76-3 and Q764 on the south end of the arebody. The currently

available information is composited data expressed as grade thickness,
Additional drilling is required to increase the accuracy of the reserve estimation.

Future metallurgical testwork might lock at amenability to leaching low grade
ore, The numerous metals and sulfide content may Inhibit leaching, but it s worth

looking at.

The underground potential does not look goed at this time. Remodeling the deposit
may increase the grade enough to make it look attractive, The cost range for
mining an orebody of this pature might range from $8 - &0 per ton depending on the
characteristics of the rock and mineralization, Milling cost for a 300 ~ 500 ton per
day mill will be $10 - 15 per ten, including general and administrative. The result
is a total cost per ton from 518 - 55 which would be a cuteff from 0.044 to 0.136 at

4450 per ounce and 90% recovery.

The open pit potential is better. Mining costs in the open pit will range from 0.40
to 1.20 per ton of material moved depending on tons per day, etc. witha 3 to |

strip ratie. The costs could range from 3,20 to 480 per ton of ore. Milling costs
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for an 800 - 1200 ton per day mill will range from $7 - [0 per ton. Leaching of low
grade can also reduce that cost per ton. The total cost per ton would then range
from 10,20 to 14.80 or $10 - 15. This would be eguivalent to cutoffs of 6.025 to
0.037.




.

|

FERRFEFEEEEEFEEFEFERT

-

—— AMERICAN MINE SERVICES, INC.
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HISTOGRAM
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