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November 16, 2004

E-MAIL AND MAIL TRANSMITTAL

Mr. Fred Ells

Sunnge Restoration, LLC
6301 Sunshine Canyon
Boulder, CO 80302

Subject: Magnetic Separation of Hematite from Tailings
Hazen Project D03-876

Dear Mr, Ells:

This report presents Hazen Research, Ine s results of the magnene separation test of hematite from the
Sunrise Mine Center of Tailingg sample, which vou delivered on October 26, 2004, As discussed
duning your visit, the hematite talings are high in silica, and the objective of this work was to produce
a hematite product with a lowered silica content that could be marketed as an additive for cement
production.  Wet gravity (jigging) and dry high-intensity magnetic separation options were also
discussed, and we agreed to run magnetic separations to obtain preliminary information on separation
ESpOnse.

A 500-g subsample of the as-received sample was slurned with tap water, then wet-sereened at 150
mesh to remove surface coatings. The plus 150-mesh portion was dried overnight in an oven, and the
minus 150-mesh portion was discarded. The minus 150-mesh portion weighed approximately 60 g.
Omce dried, the plus 150-mesh material was dry-sereened at L0 and 20 mesh to narrow the particle size
range and improve the separation. Each of the screened products, '4-inch by 10-mesh, 10- by 20-mesh,
and 20- by 150-mesh, was separated using a high-intensity magnenic separator (o generate 4 magnetic
(hematitc), nonmagnetic (silica), and muddling product All of the like products from the sized
fractions were recombined to form one magnetic, one nonmagnetic, and one middling product, The
magnetic and nonmagnetic products were assaved for iron and silica, and a head sample was assaved
for iron, silica, and potassium.

Results from the magnetic separation test showed an iron recovery of 73.4% and a grade of 48.4%,
which is about 70% hematite, for the magnetic product. The silica content was reduced from 30.0% in
the head to 18.1% in the magnetic fraction. About 28% of the silica remains in the magnetic product,
see Table 1. For the middlings, both the iron and silica contents were calculated (to save costs) using
the assays from the magnetic and nonmagnetic fractions. Based on these calculated results, the
middlings should be rejected with the nonmagnertic product.

Following the magnetic separation test, a heavy-liquid test was performed on a grab sample of the
magnetic and nonmagnetic products, to confirm that the magnetic separation had rejected the liberated
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siliceous components, The specific gravity of the heavy liquid used was 3.32. Durning the test, the
majority of the magnetic product sank in the heavy liquid and the majonity of the nonmagnetic product
Aoated

Table 1. Magnetic Separation Test Material Balance and Fe and Si0; Distributions

Weight Fe | ._,__....S.!EE.___._ K
Product g % Assay ]i“"llght Distribution| Assay | Weight | Distribution Assay
% [ % % q % %
Magnetic thematite) | 198.9 | 46.0 | 48.4 | 96,27 7fis 18.1 36.00 22.7
Middlingss 396 | 9.1 | 13.9 | 550 4.2 36.3 | 14.37 57 S -
Non-Magnetic (silica)| 194.3 | 44.9 | 15.1 | 29.34 22.4 40.9 | 7947 61.2
Calculated Head 432.8 | 100.0 | 30.3 [131.11 100.0 30.0 | 129.84 100.0
Assayed Head 30.3 30,0 3.19

*Middlings assays are calculated.

The heavy-liguid test indicates thal hematte can probably be upgraded and silica probably rejected by
proper sizing and gravity separation However, a characierization study of the magnetic product 18
recommended to determine the liberation size of silica from hematite, Also, gravity separation testg on
tailings samples with conventional equipment should be conducted to confirm these findings and to

improve the separation.

Please call if there are any questions regarding the znalysis.

Sincerely,
AZZ% WW

Christopher P. Schultz
Project Enginecr

CPS/wel

Hazen Ressarch, Inc,



TRI-STATE GENERATION AND TRANSMISSION ASSOCIATION, INC.
HEADQUARTERS: FO. BOX 33695 DENVER, COLORADO 80233-0695 (303} 452-6111

June 30, 1999

Mr. Fred Ells
P.O. Box 108
Hartville, Wyoming 82215

Dear Fred:

Enclosed is the Evaluation of the Iron Carbide Sunrise Mine Report. A time table has not
heen established for the next phase. As it evolves, I will let you know.

If you have any other questions, let me know.

Sincerely,

Warren G, White
Economic Development Coordinator
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EVALUATION OF THE POTENTIAL FOR PRODUCTION OF
IRON CARBIDE FROM THE SUNRISE MINE,
PLATTE COUNTY WYOMING

By
Robert Coale, PLE.,

and
Gregory Crowe, P.Geo.

November 1998






