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WHITE MESA MILL RECLAMATION COST ESTIMATE 
July 2000

Mill Decommissioning 

Cell 2 

Cell 3 

Cell 4A 

Cell 1 

Miscellaneous 

Subtotal Direct Costs 

Profit Allowance 

Contingency 

Licensing & Bonding 

Long Term Care Fund 

Total Reclamation 

Revised Bond Amount

07/13/2000 - 8:53 AM - WM.RecPlanEst.July2000.xls

July 2000 Estimate 

$1,505,167 

$1,082,870 

$1,565,444 

$120,128 

$1,234,212 

$1,939,480 

$7,447,302 

10.00% $744,730 

15.00% $1,117,095 

2.00% $148,946 

$606,721 

$10,064,794

$10,064,794 

International Uranium (USA) Corp.  
White Mesa Mill



MILL DECOMMISIONING

Mill Building Demolition

Resource Description 

Equipment Operators 
Mechanics 
Laborers 
Small Tools 
Cat 769 Haul Truck 
Truck Drivers 
Cat 988 Loader 
Cat 375 Excavator 
PC-400 with Shears 
65 Ton Crane 
30 Ton Crane 
Equipment Maintenance (Butler) 
Concrete Removal 

Total Mill Building Demolition

Ore Feed Demolition 
Resource Description

Equipment Operators 
Mechanics 
Laborers 
Small Tools 
Cat 769 Haul Truck 
Truck Drivers 
Cat 988 Loader 
Cat 375 Excavator 
PC-400 with Shears 
30 Ton Crane 
Equipment Maintenance (Butler)

Total Ore Feed Demolition 

SX Building Demolition 
Resource Description

Equipment Operators 
Mechanics 
Laborers 
Small Tools 
Cat 769 Haul Truck 
Truck Drivers 
Cat 988 Loader 
Cat 375 Excavator 
PC-400 with Shears 
65 Ton Crane 
30 Ton Crane 
Equipment Maintenance (Butler) 
Concrete Removal 

Total SX Building Demolition

CCD Circuit Removal 
Resource Description

Equipment Operators 
Mechanics 
Laborers 
Small Tools 
Cat 769 Haul Truck 
Truck Drivers 
Cat 988 Loader 
Cat 375 Excavator 
PC-400 with Shears 
65 Ton Crane 
30 Ton Crane 
Equipment Maintenance (Butler) 
Concrete Removal 

Total CCD Circuit Removal

07113r2000 - 9:09 AM-VWM, RecPlanrEsLJtuy2000.yJs

Units Cost/Unit Task Units Task Cost 

hrs $17.72 720 $12,757 
hrs $13.80 640 $8,829 

hrs $10.35 320 $3,311 
hrs $1.25 960 $1,200 
hrs $60.52 640 $38,735 

hrs $12.74 640 $8,154 
hrs $95.68 160 $15,308 
hrs $123.76 160 $19,802 

hrs $159.84 160 $25,574 
hrs $55.91 160 $8,946 
hrs $40.80 80 $3,264 
hrs $10.01 1,360 $13,617 

sf $3.30 37,500 $123,750 

$283,247

Units Cost/Unit Task Units Task Cost

hrs $17.72 48 $850 
hrs $13.80 64 $883 
hrs $10.35 32 $331 

hrs $1.25 96 $120 

hrs $60.52 64 $3,873 
hrs $12.74 64 $815 
hrs $95.68 16 $1,531 

hrs $123.76 16 $1,980 
hrs $159.64 16 $2,557 
hrs $40.80 $0 

hrs $10.01 112 $1,121 

$14,063 

Units Cost/Unit Task Units Task Cost 

hrs $17.72 240 $4,252 
hrs $13.80 320 $4,415 
hrs $10.35 160 $1,655 
hrs $1.25 480 $600 

hrs $60.52 320 $19,367 

hrs $12.74 320 $4,077 
hrs $95.68 80 $7,654 
hrs $123.76 80 $9,901 
hrs $159.84 80 $12,787 
hrs $55.91 $0 
hrs $40.80 $0 
hrs $10.01 560 $5,607 

sf $3.30 55,970 $184,701

Units

$255,017 

Cost/Unit Task Units Task Cost

hrs $13.80 120 $1,655 

hrs $10.35 60 $621 
hrs $1.25 180 $225 
hrs $60.52 120 $7,263 
hrs $12.74 120 $1,529 
hrs $95.68 30 $2,870 

hrs $123.76 30 $3,713 

hrs $159.64 30 $4,795 
hrs $55.91 30 $1,677 
hrs $40.80 15 $612 

hrs $10.01 315 $3,154 
sf $3.30 15,000 $49,500

$81,070 

Internatbonal Uramnzn (USA) Cotp 
Whae Mesa Mill
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MILL DECOMMISIONING

Sample Plant Removal 
Resource Description

Equipment Operators 
Mechanics 
Laborers 
Small Tools 
Cat 769 Haul Truck 
Truck Drivers 
Cat 988 Loader 
Cat 375 Excavator 
PC-400 with Shears 
30 Ton Crane 
Equipment Maintenance (Butler) 
Concrete Removal 

Total Sample Plant Removal

Boiler Demolition 

Resource Description

Equipment Operators 
Mechanics 
Laborers 
Small Tools 
Cat 769 Haul Truck 
Truck Drivers 
Cat 988 Loader 
Cat 375 Excavator 
PC-400 with Shears 
65 Ton Crane 
30 Ton Crane 
Equipment Maintenance (Butler) 
Concrete Removal 

Total Boiler Demolition 

Vanadium Oxidation Circuit Removal 
Resource Description

Equipment Operators 
Mechanics 
Laborers 
Small Tools 
Cat 769 Haul Truck 
Truck Drivers 
Cat 988 Loader 
Cat 375 Excavator 
PC-400 with Shears 
65 Ton Crane 
30 Ton Crane 
Equipment Maintenance (Butler) 
Concrete Removal

Units Cost/Unit Task Units Task Cost
hrs $17.72 24 $425 

hrs $13.80 32 $441 

hrs $10.35 16 $166 

hrs $1.25 48 $60 

hrs $60.52 32 $1,937 

hrs $12.74 32 $408 

hrs $95.68 8 $765 

hrs $123.76 8 $990 

hrs $159.84 8 $1,279 

hrs $40.80 $0 

hrs $10.01 56 $561 

sf $3.30 4,200 $13,860

$20,892

Units Cost/Unit Task Units Task Cost
$17.72 120 $2, 1 2b

hrs
hrs $13.80 160 $2,207 
hrs $10.35 80 $828 
hrs $1.25 240 $300 
hrs $60.52 160 $9,684 
hrs $12.74 160 $2,038 
hrs $95.68 40 $3,827 
hrs $123.76 40 $4,951 
hrs $159.84 40 $6,394 
hrs $55.91 $0 

hrs $40.80 $0 

hrs $10.01 280 $2,804 
Sf $3.30 2,900 $9,570

Units

$44,728 

Cost/Unit Task Units Task Cost
I ..........r hi's $17.72 415

hrs $13.80 64 $883 
hrs $10.35 32 $331 
hrs $1.25 96 $120 
hrs $60.52 64 $3,873 
hrs $12.74 64 $815 
hrs $95.68 16 $1,531 
hrs $123.76 16 $1,980 
hrs $159.84 16 $2,557 
hrs $55.91 $0 

his $40.80 $0 

hrs $10.01 112 $1,121 
sf $3.30 1,200 $3,960

Total Vanadium Oxidation Circuit Removal

Main Shop/Warehouse Demolition 

Resource Description 

Equipment Operators 
Mechanics 

Laborers 
Small Tools 
Cat 769 Haul Truck 

Truck Drivers 

Cat 988 Loader 

Cat 375 Excavator 
PC-400 with Shears 

Equipment Maintenance (Butler) 
Concrete Removal 

Total Main Shop/Warehouse Demolition

07/1312000-9:09 AM-WtMI.RecPlanEst.Juiy2000.xts

Units Cost/Unit Task Units Task Cost
(Ulhrs

hrs $13.80 128 $1,766 
hrs $10.35 64 $662 
hrs $1.25 192 $240 
hrs $60.52 128 $7,747 
hrs $12.74 128 $1,631 
hrs $95.68 32 $3,062 
hrs $123.76 32 $3,960 
hrs $159.84 32 $5,115 
hrs $10.01 224 $2,243 
sf $3.30 19,300 $63,690

$91,816 

intemabonoa Uranium (USA) Corp.  

Swue Mesa Mii1

$17.72

$18,023

120 $2,126
A

hrs $17.72 48 $850

965 $1.71U



MILL DECOMMISIONING

Office Building Demolition 
Resource Description

Equipment Operators 
Mechanics 
Laborers 
Small Tools 
Cat 769 Haul Truck 
Truck Drivers 
Cat 988 Loader 
Cat 375 Excavator 
PC-400 with Shears 
Equipment Maintenance (Butler) 
Concrete Removal 

Total Office Building Demolition

Misc. Tankage & Spare Parts Removal 
Resource Description

Equipment Operators 
Mechanics 
Laborers 
Small Tools 
Cat 769 Haul Truck 
Truck Drivers 
Cat 988 Loader 
Cat 375 Excavator 
PC-400 with Shears 
Equipment Maintenance (Butler) 
Concrete Removal

Total Misc. Tankage & Spare Parts Removal

Mill Yard Decontamination 
Resource Description

Units Cost/Unit Task Units Task Cost

hrs $13.80 32 $441 

hrs $10.35 16 $166 

hrs $1.25 48 $60 

hrs $60.52 32 $1,937 

hrs $12.74 32 $408 

hrs $95.68 8 $765 

hrs $123.76 8 $990 

hrs $159.84 8 $1,279 

hrs $10.00 56 $560 

sf $3.20 $0

$7,031

Units Cost/Unit Task Units Task Cost

Equipment Operators hrs $17.72 582 $10,312 

Cat 637 Scraper hrs $140.50 257 $36,110 

Cat 988 Loader hrs $95.68 65 $6,219 

Cat D8N Dozer With Ripper hrs $68.67 65 $4,463 

Cat D7 Dozer hrs $57.90 65 $3,764 

Cat 651 Waterwagon hrs $72.12 65 $4,688 

Cat 14G Motorgrader hrs $48.93 65 $3,180 

Equipment Maintenance (Butler) hrs $10.01 582 $5,827 

Total Mill Yard Decontamination $74,563 

Ore Storage Pad Decontamination 
Resource Description Units Cost/Unit Task Units Task Cost 

Equipment Operators hrs $17.72 429 $7,601 

Cat 637 Scraper hrs $140.50 189 $26,555 

Cat 988 Loader hrs $95.68 48 $4,593 

Cat D8N Dozer With Ripper hrs $68.67 48 $3,296 

Cat D7 Dozer hrs $57.90 48 $2,779 

Cat 651 Waterwagon hrs $72.12 48 $3,462 

Cat 14G Motorgrader hrs $48.93 48 $2,348 

Equipment Maintenance (Butler) hrs $10.01 429 $4,295 

Total Ore Storage Pad Decontamination $54,930 

Equipment Storage Area Cleanup 
Resource Description Units Cost/Unit Task Units Task Cost

Equipment Operators 
Cat 637 Scraper 
Cat 988 Loader 
Cat D8N Dozer With Ripper 
Cat D7 Dozer 
Cat 651 Waterwagon 
Cat 14G Motorgrader 
Equipment Maintenance (Butler)

hrs $140.50 69 $9,695 
hrs $95.68 17 $1,627 

hrs $68.67 17 $1,167 

hrs $57.90 17 $984 
hrs $72.12 17 $1,226 

hrs $48.93 17 $832 

hrs $10.01 154 $1,542

Total Equipment Storage Area Cleanup

0711312000 - 9*09 AM.WM.ReCPlanES( July2000.xiS

Ir I 1 1 7(L

hrs

$19,801

International Uranounl (USA) Corp.  Whale Mesa Mil

hrs $17.72 72 $1,276 

hrs $13.80 96 $1,324 

hrs $10.35 48 $497 

hrs $1.25 144 $180 

hrs $60.52 96 $5,810 

hrs $12.74 96 $1,223 

hrs $95.68 24 $2,296 

hrs $123.76 24 $2,970 
hrs $159.84 24 $3,836 

hrs $10.00 168 $1,680 
sf $3.30 12,100 $39,930 

$61,023 

Units Cost/Unit Task Units Task Cost

4.1II, Z-t 1ýL;;
r.

nrs

$17.72 154 $2,7291



MILL DECOMMISIONING

Revegetate Mill Yard & Ore Pad 
Resource Descriotion Units Cost/Unit Task Units Task Cost

Equipment Operators hrs $17.72 231 $4,093 

Cat 637 Scraper hrs $140.50 132 $18,547 

Cat 988 Loader hrs $95.68 0 $0 

Cat D8N Dozer With Ripper hrs $68.67 33 $2,266 

Cat D7 Dozer hrs $57.90 33 $1,911 

Cat 651 Waterwagon hrs $72.12 _ $0 

Cat 14G Motorgrader hrs $48.93 33 $1,615 

Equipment Maintenance (Butler) hrs $10.01 2311 $2,313 

Total Revegetate Mill Yard & Ore Pad $30,744 

Total Demolition and Decontamination r $1,066,9481 

CLEANUP OF WINDBLOWN CONTAMINATION 

Scoping Survey 

Resource Description Units Cost/Unit Task Units Task Cost 

Soil Samples leach $50.001 1001 $5,000 

Survey Crew hrs $13.19 752 $9,917 
Sample Crew hrs $13.19 1,312 $17,301 

Total Scoping Survey $32,218 

Characterization Survey 

Resource Description Units Cost/Unit Task Units Task Cost 

Soil Samples each I $50.001 4721 $23,600 
Sample Crew hrs $13.19 1,136 $14,980 

Total Characterization Survey $38,580 

Final Status Survey 

Resource Description Units Cost/Unit Task Units Task Cost 

Soil Samples each I $50.001 3001 $15,000 
Sample Crew hrsI $13.19 3,552 $46,840 

Total Final Status Survey $61,840 

Windblown Cleanup 

Resource Description Units Cost/Unit Task Units Task Cost 

Equipment Operators hrs $17.72 1,190 $21,084 

Cat 637 Scraper hrs $140.50 680 $95,543 

Cat D8N Dozer With Ripper hrs $68.67 170 $11,674 

Cat D7 Dozer hrs $57.90 170 $9,844 

Cat 14H Motorgrader hrs $48.93 170 $8,317 

Soil Samples each $50.00 500 $25,000 

Survey Crew hrs $13.19 163 $2,149 

Sample Crew hrs $13.19 83 $1,095 

Equipment Maintenance (Butler) hrs $10.01 1,190 $11,915 

Total Windblown Cleanup $186,621 

Quality Control 

Resource Description Units Cost/Unit Task Units Task Cost 
, . . . ,. . ,U O .... ... u i

lhrsQuality Control Contractor 

Total Quality Control

I $62.001

$128,960

Total Cleanup Windblown Contamination

TOTAL MILL DECOMMISIONING

Intemabcnal Uranium (USA) Cor.  
Abite Mesa Mil

07/13/2000 - 9:09 AM-.W%.RecPianEst.July2000. ds

S $448,2191 

$ 1,605,1671

2,0801 $128,9601
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RECLAMATION OF CELL 2

RECLAMATION OF CELL 2

Obtain Permits for Clay Borrow Site - Section 16 
D,,•,.'., ,rpa,: fl~rrintinnl Units Cost/Unit Task Units Task Cost

Permits & Licenses lea I $10,000.000 $50,000 

Total Obtain Permits for Clay Borrow Site - Section 16 $50,000 

Place Remainder of Bridging Lift 

Resource Description Units Cost/Unit Task Units Task Cost 

Equipment Operators hrs $17.72 178 $3,154 

Cat 627F Scraper hrs $140.50 78 $10,959 

Cat 815C Compactor hrs $66.15 20 $1,323 

Cat D8N Dozer With Ripper hrs $68.67 20 $1,373 

Cat D7 Dozer hrs $57.90 20 $1,158 

Cat 651 Waterwagon hrs $72.12 20 $1,442 

Cat 14G Motorgrader hrs $48.93 20 $979 

Equipment Maintenance (Butler) hrs $10.01 178 $1,782 

Total Place Remainder of Bridging Lift $22,171 

Place Lower Random Fill (12") 

Resource Description Units Cost/Unit Task Units Task Cost 

Equipment Operators hrs $17.72 902 $15,981 

Cat 637 Scraper hrs $140.50 402 $56,483 

Cat 825 Compactor hrs $66.15 100 $6,615 

Cat D8N Dozer With Ripper hrs $68.67 100 $6,867 

Cat D7 Dozer hrs $57.90 100 $5,790 

Cat 651 Waterwagon hrs $72.12 100 $7,212 

Cat 14G Motorgrader hrs $48.93 100 $4,893 

Equipment Maintenance (Butler) hrs $10.01 902 $9,032 

Total Place Lower Random Fill (12") $112,872 

Clay Layer 
Resource Description Units Cost/Unit Task Units Task Cost

Equipment Operators 
Cat 825 Compactor 
Cat D8N Dozer With Ripper 
Cat D7 Dozer 
Cat 651 Waterwagon 
Cat 14G Motorgrader 
Cat 980 Loader 
5000 Gallon Water Truck 

Highway Trucks 
Truck Drivers 
Equipment Maintenance (Butler) 

Total Place Clay Layer

hrs $66.15 320 $21,167 

hrs $68.67 300 $20,601 

hrs $57.90 0 $0 

hrs $72.12 300 $21,635 

hrs $48.93 320 $15,656 

hrs $64.99 300 $19,496 

hrs $40.64 150 $6,095 

hrs $40.00 2,400 $96,000 

hrs $12.74 2,400 $30,577 

hrs $10.01 4,090 $40,952

07/13/2000 - 9:09 AM - WM.RecPlanEst.July2000.xls

$302,123 

International Uranium (USA) Corp.  
White Mesa Mill

;-Iý I /.I Z I ,0VU ,CZ7,V&+0I• rs

Page 1 of 2



RECLAMATION OF CELL 2

Upper Random Fill 
Resource Description

Equipment Operators 
Cat 637 Scraper 
Cat 825 Compactor 
Cat D8N Dozer With Ripper 
Cat D7 Dozer 
Cat 651 Waterwagon 
Cat 14G Motorgrader 
5000 Gallon Water Truck 
Equipment Maintenance (Butler) 

Total Place Upper Random Fill 

Rock Armor 
Resource Description

Units Cost/Unit Task Units Task Cost

hrs $140.50 796 $111,842 
hrs $66.15 199 $13,163 
hrs $68.67 199 $13,665 
hrs $57.90 199 $11,523 
hrs $72.12 199 $14,352 
hrs $48.93 199 $9,736 
hrs $40.64 199 $8,087 
hrs $10.01 1,990 $19,925

$237,551

Units Cost/Unit Task Units Task Cost

Equipment Operators hrs $17.72 825 $14,617 
Cat D7 Dozer hrs $57.90 275 $15,924 

Cat 651 Waterwagon hrs $72.12 275 $19,833 

Cat 14G Motorgrader hrs $48.93 275 $13,454 
Rock Cost Delivered CY $3.34 66,200 $220,965 
Equipment Maintenance (Butler) hrs $10.01 825 $8,261 

Total Place Rock Armor $293,053 

Quality Control 
Resource Description Units Cost/Unit Task Units Task Cost

Quality Control Contractor 

Total Quality Control

Ihrs 1 $2.001 1,U0Ul 65~,1001

$65,100

TOTAL RECLAMATION OF CELL 2

07/13/2000 - 9:09 AM - WM.RecPlanEst.July2000.xls

I $1,082,870 

International Uranium ýUSA) Corp.  
White Mesa Mill

hrs �1 (.12

Page 2 of 2

1 $62.001

hrs $17.72 1,990 $35,258



INTERNATIONAL URANIUM (USA) CORP.  
COST ESTIMATE 
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INTERNATIONAL URANIUM (USA) CORP.  
COST ESTIMATE
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INTERNATIONAL URANIUM (USA) CORP.  
COST ESTIMATE
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INTERNATIONAL URANIUM (USA) CORP.  
COST ESTIMATE
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INTERNATIONAL URANIUM (USA) CORP.  
COST ESTIMATE
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PROJECT QUANTITIES 

Cell Slopes 
Slope! 

No.  

1 Cell 2 North dike 
2 !Cell 2 North Dike 
3 Cell 2 West Dike 
4 ;Cell 2 East Dike 
5 iCell 2 South Dike

6 
7 
8 
9

Cell 2 Slope Totals 

:Cell 3 West Dike 
Cell 3 South Dike 
Cell 3 South Dike 
Cell 3 East Dike

Height 
feet 

12 
1 
2 
1 
3

2 
16 
39 
6

Cell 3 Slope Totals

Length EXISTING DIKE"A" 
feet AREA ý VOL (CY) 

2,600 216.0 20,800 
900 1.5 50 
500 6.0 111

1,250 
3,500 

6,150 

1,100 
1,750 
1,700 
800 

5,350

!Total Material Requirements (CY)

1.5 
0.0

6.0 
384.0 

2,281.5 
54.0

69 
0 

21,031 

244 
24,889 
143,650 

1,600

WEDGE "B" RANDOM FILL "C" RANDOM FILL "D" 
AREA V-LbCY) AREA VOL(CY)i AREA I VOL (CY)

144.0 
1.0 
4.0 
1.0 
9.0

4.0 
256.0 

1,521.0 
36.0

170,383 

191,414

13,867 
33 
74 
46 

1,167 

15,187 

163 
16,593 
95,767 
1,067 

113,589 

128,776

62.5 
7.5 
12.5 
7.5 
17.5

12.5 
82.5 
197.5 
32.5

6,019 
250 
231 
347 

2,269 

9,116 

509 
5,347 
12,435 

963

140.0 
30.0 
40.0 
30.0 
50.0

40.0 
180.0 
410.0 
80.0

19,255 

28,370

13,481 
1,000 
741 

1,389 
6,481 

23,093 

1,630 
11,667 
25,815 
2,370 

41,481

64,574

0. 6•66 7 

RIPRAP "E" 
AREA !VOL (CY)

51.7 
15.0 
18.3 
15.0 
30.7

18.3 
65.0 
141.7 
31.7

4,976 
500 
340 
694 

3,976 

10,485 

747 
4,213 
8,920 
938 

14,819

25,304

NOTE: 
Values shown in the "Area" column are the CROSS SECTIONAL AREA for the component in SQUARE FEET.  
Values shown in the "Volume" column are the component's area x length converted to CUBIC YARDS.

I



CELL 2 RECLAMATION 

CAT 637 RESOURCE REQUIREMENTS

Volume Route Yds/Hr Equip hrs

Cell 2 Bridging Lift 

Tailings Surface 23,000 5 296 100% 77.7 
TOTAL 77.7 

Cell 2 Lower Random fill 

Tailings surface 110,700 5 296 67% 250.6 

Tailings Surface 110,700 4 368 33% 99.3 

Slope 1 13,900 5 296 100% 47.0 

Slope 2 100 4 368 100% 0.3 

Slope 3 100 5 296 100% 0.3 

Slope 4 100 4 368 100% 0.3 

Slope 5 1,200 5 296 100% 4.1 
TOTAL 401.7 

Cell 2 Upper Random Fill 

Tailings surface 221,300 5 296 67% 500.9 

Tailings Surface 221,300 4 368 33% 198.4 

Slope 1 19,520 5 296 100% 65.9 

Slope 2 1,300 4 368 100% 3.5 

Slope 3 100 5 296 100% 0.3 

Slope 4 1,800 4 368 100% 4.9 

Slope 5 6,500 5 296 100% 22.0 
TOTAL 796.0

Cell 2 Rock Armour use Highway Trucks



INTERNATIONAL URANIUM (USA) CORP.  
COST ESTIMATE
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INTERNATIONAL URANIUM (USA) CORP.  
COST ESTIMATE
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RECLAMATION OF CELL3

RECLAMATION OF CELL 3 

Dewatering of Cell 3
Cost/Unit Task Units Task Cost

Dewatering of Cell 3 thrs $0.481 62,4001 $30,000 

Total Dewatering of Cell 3 $30,000 

Place Remainder of Bridging Lift 

Resource Description Units Cost/Unit Task Units Task Cost 

Equipment Operators hrs $17.72 1,945 $34,465 

Cat 637 Scraper hrs $140.50 865 $121,536 

Cat 825 Compactor hrs $66.15 216 $14,304 

Cat D8N Dozer With Ripper hrs $68.67 216 $14,832 

Cat D7 Dozer hrs $57.90 216 $12,507 

Cat 651 Waterwagon hrs $72.12 216 $15,578 

Cat 14G Motorgrader hrs $48.93 216 $10,568 

Equipment Maintenance (Butler) hrs $10.01 1,945 $19,477 

Total Place Remainder of Bridging Lift $243,268 

Place Lower Random Fill (12") 
Resource Description Units Cost/Unit Task Units Task Cost 

Equipment Operators hrs $17.72 1,745 $30,913 

Cat 637 Scraper hrs $140.50 775 $108,891 

Cat 825 Compactor hrs $66.15 194 $12,816 

Cat D8N Dozer With Ripper hrs $68.67 194 $13,322 

Cat D7 Dozer hrs $57.90 194 $11,233 

Cat 651 Waterwagon hrs $72.12 194 $13,991 

Cat 14G Motorgrader hrs $48.93 194 $9,491 

Equipment Maintenance (Butler) hrs $10.01 1,745 $17,470 

Total Place Lower Random Fill (12") $218,127 

Clay Layer 
Resource Description Units Cost/Unit Task Units Task Cost

Equipment Operators 
Cat 637 Scraper 
Cat 825 Compactor 
Cat D8N Dozer With Ripper 
Cat D7 Dozer 
Cat 651 Waterwagon 
Cat 14G Motorgrader 
Cat 980 Loader 
5000 Gallon Water Truck 
Highway Trucks 
Truck Drivers 
Equipment Maintenance (Butler) 

Total Place Clay Layer

hrs $140.50 0 $0 

hrs $66.15 375 $24,805 

hrs $68.67 350 $24,034 

hrs $57.90 0 $0 

hrs $72.12 350 $25,241 

hrs $48.93 375 $18,347 

hrs $64.99 350 $22,746 

hrs $40.64 175 $7,111 

hrs $40.00 2,800 $112,000 

hrs $12.74 2,800 $35,674 

hrs $10.01 4,775 $47,811

$352,761 

International Uranium (USA) Corp.  
White Mesa Mill

07/13/2000 - 9:15 AM - WM RecPlanEst.July2000.xls

Units

:•1 7. 7, -I ,ti' •, -. o4, Z73hrs

1 of 2



RECLAMATION OF CELL3

Upper Random Fill 
Resource Description

Equipment Operators 
Cat 637 Scraper 
Cat 825 Compactor 
Cat D8N Dozer With Ripper 
Cat D7 Dozer 
Cat 651 Waterwagon 
Cat 14G Motorgrader 
5000 Gallon Water Truck 
Equipment Maintenance (Butler) 

Total Place Upper Random Fill

Rock Armor 
Resource Description

Units Cost/Unit Task Units Task Cost

hrs $17.72 2,490 $44,117 

hrs $140.50 996 $139,943 

hrs $66.15 249 $16,470 

hrs $68.67 249 $17,098 

hrs $57.90 249 $14,418 

hrs $72.12 249 $17,957 

hrs $48.93 249 $12,182 

hrs $40.64 249 $10,118 

hrs $10.01 2,490 $24,932

$297,237

Units Cost/Unit Task Units Task Cost

Equipment Operators hrs $17.72 948 $16,796 

Cat D7 Dozer hrs $57.90 316 $18,298 

Cat 651 Waterwagon hrs $72.12 316 $22,789 

Cat 14G Motorgrader hrs $48.93 316 $15,460 

Rock Cost Delivered CY $3.34 76,110 $254,043 

Equipment Maintenance (Butler) hrs $10.01 948 $9,492 

Total Place Rock Armor $336,879 

Quality Control 
Resource Description Units Cost/Unit Task Units Task Cost

Quality Control Contractor 

Total Quality Control

Ihrs

$87,172

TOTAL RECLAMATION OF CELL 3

International Uranium (USA) Corp.  
White Mesa Mill

07/13/2000 - 9:15 AM - VVM.RecPlanEst.July2000.xls

401/,111I1 $62.001 1,4015

2 of 2
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INTERNATIONAL URANIUM (USA) CORP.  
COST ESTIMATE
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INTERNATIONAL URANIUM (USAI CORP. X 
COST ESTIMATEX
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CELL 3 RECLAMATION 
CAT 637 RESOURCE REQUIREMENTS

Volume Route YdslHr Equip hrs

Cell 3 Bridging Lift 
Tailings Surface 239,400 6 277 100% 864.3 

TOTAL 864.3 

Cell 3 Lower Random Fill 

Tailings surface 119,800 6 296 100% 404.7 

Slope 6 410 6 296 100% 1.4 

Slope 7 16,600 6 368 100% 45.1 

Slope 8 95,800 6 296 100% 323.6 

Slope 9 0 6 368 100% 0.0 
TOTAL 774.9 

Cell 3 Upper Random fill 

Tailings surface 239,400 6 296 100% 808.8 

Slope 6 2,200 6 296 100% 7.4 

Slope 7 17,100 6 368 100% 46.5 

Slope 8 38,300 6 296 100% 129.4 

Slope 9 1,200 6 368 100% 3.3 
TOTAL 995.3

Cell 3 Rock Armour use Highway Trucks



CELL 4A CLEANUP

CELL 4A CLEANUP

Dewatering of Cell 4A 
Resource Description Units Cost/Unit Task Units Task Cost

Dewatering of Cell 4A 'Ihrs I $0.481 11,5001 $5,5291 

Total Dewatering of Cell 4A $5,529 

Remove Fencing 
Resource Description Units Cost/Unit Task Units Task Cost 

Cat 988 Loader hrs $95.68 40 $3,827 

Equipment Operators hrs $17.72 40 $709 

Equipment Maintenance (Butler) hrs $10.01 40 $401 

Laborers hrs $10.35 160 $1,655 

Total Remove Fencing $6,592 

Remove Liner & Contaminated Material to Cell 3 

Resource Description Units Cost/Unit Task Units Task Cost 

Equipment Operators hrs $17.72 303 $5,368 

Cat 769 Truck hrs $60.52 606 $36,677 

Truck Driver hrs $12.74 606 $7,721 

Cat 988 Loader hrs $95.68 303 $28,990 

Equipment Maintenance (Butler) hrs $10.01 909 $9,102 

Total Remove Liner & Contaminated Material to Cell 3 $87,858 

Quality Control 
Resource Description Units Cost/Unit Task Units Task Cost 

~~OL.~lI .4rI
Quality Control Contractor 

Total Quality Control 

TOTAL CELL 4A CLEANUP

Inrs

$20,150

1 $120,128 

International Uranium (USA) Corp.  

White Mesa Mill
0711312000 - 9:09 AM - WM.RecPlanEst.JuIy2000.xls

40oZ.UUl 0/-D I ,,PU, I UI
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RECLAMATION OF CELL1

RECLAMATION OF CELL I 

Dewatering of Cell I 
Resource Description Units Cost/Unit Task Units Task Cost

Dewatering of Cell 1 Ihrs $0.481 62,4001 $30,0001 

Total Dewatering of Cell 1 $30,000 

Crystal Removal 
Resource Description Units Cost/Unit Task Units Task Cost 

Equipment Operators hrs $17.72 2,695 $47,749 

Cat 769 Truck hrs $60.52 2,157 $130,548 

Truck Drivers hrs $12.74 2,157 $27,481 

Cat 988 Loader hrs $95.68 539 $51,570 

Cat D8N Dozer With Ripper hrs $68.67 539 $37,012 

Cat 375 Excavator hrs $123.76 539 $66,709 

Cat 651 Waterwagon hrs $72.12 539 $38,872 

Cat 14G Motorgrader hrs $48.93 539 $26,371 

Equipment Maintenance (Butler) hrs $10.01 4,852 $48,582 

Total Crystal Removal $474,893 

Contaminated Materials Removal 

Resource Description Units Cost/Unit Task Units Task Cost 

Equipment Operators hrs $17.72 616 $10,914 

Cat 637 Scraper hrs $140.50 308 $43,275 

Cat D8N Dozer With Ripper hrs $68.67 77 $5,287 

Cat 825C Compactor hrs $66.15 77 $5,093 

Cat 651 Waterwagon hrs $72.12 77 $5,553 

Cat 14G Motorgrader hrs $48.93 77 $3,767 

Equipment Maintenance (Butler) hrs $10.01 616 $6,168 

Total Contaminated Materials Removal $80,058 

Topsoil Application 

Resource Description Units Cost/Unit Task Units Task Cost

Equipment Operators 
Cat 637 Scraper 
Cat D8N Dozer With Ripper 
Cat 651 Waterwagon 
Cat 14G Motorgrader 
Equipment Maintenance (Butler) 

Total Topsoil Application

hrs $140.50 120 $16,861 
hrs $68.67 40 $2,747 

hrs $72.12 40 $2,885 

hrs $48.93 40 $1,957 

hrs $10.01 240 $2,403

07/13/2000 - 8:53 AM - WM.RecPlanEst.July2000.xls

$31,104 

International Uranium (USA) Corp.  

White Mesa Mill

hrs $17.72 240 $4,252

Page 1 of 4



RECLAMATION OF CELL1

Construct Channel 
Resource Description

Equipment Operators 
Cat 637 Scraper 
Cat 769 Truck 
Truck Drivers 
Cat 988 Loader 
Drilling & Blasting Contractor 
Cat 14G Motorgrader 
Cat D8N Dozer With Ripper 
Equipment Maintenance (Butler) 

Total Construct Channel 

Place Clay Liner 
Resource Description

Equipment Operators 
Cat 637 Scraper 
Cat 825 Compactor 
Cat D8N Dozer With Ripper 
Cat D7 Dozer 
Cat 651 Waterwagon 
Cat 980 Loader 
5000 Gallon Water Truck 
Highway Trucks 
Truck Drivers 
Cat 14G Motorgrader 
Equipment Maintenance (Butler) 

Total Place Clay Liner 

Place Lower Random Fill 

Resource Description

Equipment Operators 
Cat 637 Scraper 
Cat 825 Compactor 
Cat D8N Dozer With Ripper 
Cat D7 Dozer 
Cat 651 Waterwagon 
Cat 14G Motorgrader 
Equipment Maintenance (Butler) 

Total Place Lower Random Fill

Units Cost/Unit Task Units Task Cost
r I r

$15,202$17.72hrs
hrs $140.50 272 $38,217 

hrs $60.52 450 $27,235 
hrs $12.74 450 $5,733 
hrs $95.68 150 $14,352 
BCY $1.50 89,100 $133,650 

hrs $48.93 218 $10,666 
hrs $68.67 218 $14,970 

hrs $10.01 1,308 $13,097

$273,121

Units Cost/Unit Task Units Task Cost

hrs $140.50 0 $0 
hrs $66.15 60 $3,969 
hrs $68.67 60 $4,120 

hrs $57.90 0 $0 
hrs $72.12 60 $4,327 
hrs $64.99 60 $3,899 

hrs $40.64 30 $1,219 
hrs $40.00 435 $17,400 
hrs $12.74 435 $5,542 

hrs $48.93 85 $4,159 
hrs $10.01 1,580 $15,820

$66,745

Units Cost/Unit
r , r
hrs

Task Units Task Cost

$10,666$17.72

858

602
hrs $140.50 172 $24,167 

hrs $66.15 86 $5,689 
hrs $68.67 86 $5,906 
hrs $57.90 86 $4,980 

hrs $72.12i 86 $6,202 
hrs $48.931 86 $4,208 
hrs $10.01 602 $6,028

07/1312000 - 8:53 AM - WM.RecPlanEst.July2000.xls

$67,844 

International Uranium (USA) Corp.  

White Mesa Mill

$17.72 355 �6,29OI
hrs $17.72 355 $6,290

Page 2 of 4



RECLAMATION OF CELL1

Clay Cap
Resource Description

Equipment Operators 
Cat 637 Scraper 
Cat 825 Compactor 
Cat D8N Dozer With Ripper 

Cat D7 Dozer 
Cat 651 Waterwagon 
Cat 14G Motorgrader 
Cat 980 Loader 
5000 Gallon Water Truck 
Highway Trucks 
Truck Drivers 
Equipment Maintenance (Butler) 

Total Place Clay Cap

Upper Random Fill 
Resource Description

Equipment Operators 
Cat 637 Scraper 
Cat 825 Compactor 
Cat D8N Dozer With Ripper 
Cat D7 Dozer 
Cat 651 Waterwagon 
Cat 14G Motorgrader 
5000 Gallon Water Truck 
Equipment Maintenance (Butler) 

Total Place Upper Random Fill

Units Cost/Unit Task Units Task Cost

hrs $140.50 0 $0 

hrs $66.15 55 $3,638 

hrs $68.67 55 $3,777 

hrs $57.90 0 $0 

hrs $72.12 55 $3,967 

hrs $48.93 55 $2,691 

hrs $64.99 55 $3,574 

hrs $40.64 30 $1,219 

hrs $40.00 440 $17,600 

hrs $12.74 440 $5,606 

hrs $10.01 305 $3,054

Units Cost/Unit
I I. llllp I

$50,529 

Task Units Task Cost

hrs $140.50 172 $24,167 

hrs $66.15 86 $5,689 

hrs $68.67 86 $5,906 

hrs $57.90 86 $4,980 

hrs $72.12 86 $6,202 

hrs $48.93 86 $4,208 

hrs $40.64 86 $3,495 

hrs $10.01 688 $6,889

07/13/2000 - 8:53 AM - WM.RecPlanEst.July2000xxls

$73,724 

International Uranium (USA) Corp.  

White Mesa Mill

I r I II

4) 1 Z, I wunrs

Page 3 of 4

Resource Decipto
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RECLAMATION OF CELLI

Rock Armor 
Resource Description Units Cost/Unit Task Units Task Cost

Equipment Operators hrs $17.72 90 $1,595 

Cat D7 Dozer hrs $57.90 30 $1,737 

Cat 651 Waterwagon hrs $72.12 30 $2,164 

Cat 14G Motorgrader hrs $48.93 30 $1,468 

Rock Cost Delivered CY $3.34 8,607 $28,729 

Equipment Maintenance (Butler) hrs $10.01 90 $901 

Total Place Rock Armor $36,593 

Quality Control 

Resource Description Units Cost/Unit Task Units Task Cost

Quality Control Contractor 

Total Quality Control

I hrs I $62.°01

TOTAL RECLAMATION OF CELL 1

07/13/2000 - 8:53 AM - WM.RecPlanEst.July2000.xls

I $1,234,212 

International Uranium (USA) Corp.  
White Mesa Mill

8o01 $49,6001

$49,600

Page 4 of 4
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22-141 50 SHEETS 
22-142 100 SHEETS 
22-144 200 SHEETS
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INTERNATIONAL URANIUM (USA) CORP.  
COST ESTIMATE
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INTERNATIONAL URANIUM (USA) CORP.  
COST ESTIMATE 
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7 ) 22-141 50 SHEETS 
22-142 100 SHEETS 
22-144 200 SHEETS

�:1 
0

*1- I

'5

(I

0

Ln 

Yr

"3

'I

'1 

'I 

1)1

I'

* *p� � �"

(N 

tI

UI

-4 
m 
z 

oz 
0> 

0 > 

-4 z 
K c 

-4 

0 
0

0

IN
L

I



+ 
(j--~Z;. 

Z' 

*079 i



U.S. Silica Ucmpant.

A AMERICAN MINE SEM 

August 13, 1998 

Via Fax: 

Attn: Mark Kcrr, KLG Associates, Inc.  

Re: Drill ng and Blasting Limestvn; Mill Cre ek, Oklahoma 

We are ; lease to submit the following propc a•1 to provide all equipment, labor and materials for 
the abov: referenced project ar. follows: 

Descriplou Unit Price Irt. Quantity 

Mobilizaion $8,000.00 1 

Drill and .Blast Cuts 
>20' DP $ 1.35tCY 30,000 CY 

Seismic1Monitoring $300,00/EA 2 

General larifications: 
> t.ayoul and grade control by others 
- (ixcaw ion by others 

> Uxploives storage on site 
> Prioinj assumca two 10 hour drilling Ahit jra" day for 6 days per week 
> If bon iing is required add 1% 
> Night ',working lights by others 
> PricinE ammes dry hole conditions, add I. iper CY if wet hole conditions are encounLered 
> Pricikn' is baled on a minimum of 30,000 C Y shot during a 10 day pciod 

If you ha c any questions or need additional 7n1brmation, please feel free to contact me at 
10.1.499+770, 

Sincerely, 

C. B. S140 "Cojet Manager 

11808I HIg•wy 93 a BOUL! '-s-, COLORADO 80303-849 • SA 
TELE •HON. 30j] 4'47"M' • FAX (303) 4994a

Feb 25 99 0-;ý3SF F.; 'L
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MISCELLANEOUS ITEMS

MISCELLANEOUS ITEMS 

Equipment Mobilization 
Resource DescriDtion Units Cost/Unit Task Units Task Cost

"Butler Machinery Mobilization ILS I $148,200.00 1 $148,200 

Other Equipment Mobilization LS $2,500.00 1 $2,600 

Total Equipment Mobilization $150,700 

Office Facilities 
Resource Description Units Cost/Unit Task Units Task Cost 

Run New Powerline ILS I $15,000.001 I11 $1,000, 

Utilities for Offices months $1,000.00 36 $36,0001 

Total Temporary Office Facilities $51,000 

Wheel Wash Facility 
Resource Description Units Cost/Unit Task Units Task Cost 

Laborers Ihrs I $10.351 8,3201 $86,0841 
Construct Wheel Wash Facility LS $50,000.001 $50,0001 

Total Wheel Wash Facility $136,084 

MANAGEMENTISUPPORT 
Resource Description Units Cost/Unit Task Units Task Cost

Manager/Engineer 
Radiation Safety Officer 
Secretary 
Clerk 
Environmental Technician 
Maintenance Foreman 
Chemist 
Security 
Safety Engineer 
Misc. Materials & Supplies 
Health Physics Costs 

Total Management/Support 

TOTAL MISCELLANEOUS ITEMS

hrs $37.87 6,240 $236,309 
hrs $15.01 6,240 $93,680 

hrs $12.51 4,866 $60,877 

hrs $20.02 4,866 $97,403 

hrs $27.51 6,240 $171,661 
hrs $22.52 2,080 $46,840 

hrs $7.78 18,720 $145,583 
hrs $20.02 4,160 $83,271 

hrs $36.45 6,240 $227,448 

hrs $64.81 2,080 $134,800

$1,601,696

$1,939,480i 

International Urarumwn (USA) Corp.  
White Mesa Mill

071132000 - 9:10 AM - WM.RecPlanEst.July2000.xls

hrs ;;P.3u,3 Za$48.69 t),z4U

I Of 1



ROCK PRODUCTION COST

Assumgtions: 
Rock is obtained from gravel source north of Blanding, UT that is a BLM Public pit 

Rock is processed by screening only, no crushing is required 1.25 CY of feed for I CY of product 

Rock is produced and stockpiled at the site 
Site is 7 road miles from the mill, 6 miles of which is paved public highway 

Rock will be hauled in 22 CY bellydump trucks, contract haulers ($45.00/hr) 

Rock will be dumped in windrows on Cells by trucks, spread by grader, and compacted by D7 Dozer 

Trucks can average 30 MPH (1.75 rounds/hr)

Product 
Required (CY) 

146.000
Material fed to plant

Reject Factor 
25.0%

Material Feed 
to Plant (CY) 

182,500

Plant Throughput 
(CY/hr) 

122

Plant 
Operating 

Hours 
1,500

PRODUCTION OF RIPRAP

"Equipment Operators 
Laborer 
Cat D8N Dozer With Ripper 
Cat 980 Loader 
Screening Plant wlconveyors 
Contract Highway Trucks - Bellydumps 
Equipment Maintenance (Butler) 

Total Production of RipRap

Units Cost/Unit Task Units Task Cost
nrs-rce A esc .,id ,no Ui

hrs $10.35 1,500 $15.520 
hrs $68.67 365 $25.064 

hrs $64.99 1.975 $128,353 

hrs $55.00 1,500 $82,500 

hrs $45.001 3,800 $171,000 

hrs $10.01 2,340 $23,430

$487,326

RIPRAP COST PER CUBIC YARD DELIVERED

llternational Uranium (USA) Corp YM"he Mesa MIDI

2r 9 -. 9:22 AM -WVec9g.uls 10oflI

I I I
all.14 SI Ipf •

I
nrs



C 

WHITE MESA MILL RECLAMATION COST 
HOURLY EQUIPMENT COSTS 1999 DOLLARS

Actual equipment rates quoted from Butler machinery 6 month rental period 
November 3.1998

Units
637E Scraper 
08N Dozer 
D7H Dozer 
825C Compactor 
980 F Loader 
988 F Loader 
769C Haul Truck 
375 Excavator 
651 Water Wagon 
5000 gal Water Truck 
14G Motor Grader 
16G Motor Grader

EQUIP(•

RATE I MTCE FUEL FUEL @ I TOTAL Mob/Demob Mob/Demob 0 perati h I 
MONMTHY I OURLY IEXPIDABLES USAGE 0M75 1 __COST per machine Totals per Month

4 21,200 
1 10,800 
1 9,100 
1 9,600 
1 10,000 
1 15,000 
4 9,200 
1 19,600 
1 10,000 
1 5,700 
1 7,700 
1 11,000

120.45 
61.36 
51.70 
54.55 
56.82 
85.23 
52.27 

111.36 
56.82 
32.39 
43.75 
62.50

2.05 
0.93 
0.95 
1.10 
1.42 
1.45 
1.50 
1.90 
1.80 
0.75 
1.05 
1.20

24.0 
8.5 
7.0 

14.0 
9.0 

12.0 
9.0 

14.0 
18.0 
10.0 
5.5 
8.5

18.00 
6.38 
5.25 

10.50 
6.75 
9.00 
6.75 

10.50 
13.50 
7.50 
4.13 
6.38

$140.50 
$68.67 
$57.90 
$66.15 
$64.99 
$95.68 
$60.52 

$123.76 
$72.12 
$40.64 
$48.93 
$70.08

Equipment Rental Rate Quoted by Power Motive, Denver, Colorado (2/2/99) for PC400 Kamatsu Excavator with LaBounty MSD 70R Shear

$10,800.00 $43,200.00 
$7,400.00 $7,400.00 
$6,400.00 $6,400.00 
$7,300.00 $7,300.00 
$7,300.00 $7,300.00 
$8,600.00 $8,600.00 
$7,400.00 $29,600.00 

$15,000.00 $15,000.00 
$8,000.00 $8,000.00 
$3,000.00 $3,000.00 
$5,600.00 $5,600.00 
$6,800.00 $6,800.00 

$148,200.00

22,950.00 130.40

Small tools allocation - Demolition 
$1.25/mechanic labor hour for 
oxygen/acetalene, expendables 

Total Equipment Mobilization

Butler Equipment Maintenance Cost 

Crane Rental Rates 
30 ton Hydraulic Crane 
65 ton Hydraulic Crane 

071r200 -9:10 AM - WYM.RtPflunEStMJuy20D00.WI

18.94 14.0 10.50 $159.84

Maintenance 
Monthly Planned Cost per 

Maintenance Operating Avallablltly Operating 
Flat Rate Hours/month Factor Hour 
$29,500.00 3,168 0.93] $10.01j 

"RATE MTC m L TOTAL 

MOmTmLIY I HOURLY EXPENDARLES I USAGE OI 0. COST

7,500 
5,500

42.61 
31.25

2.05 
2.05

15.0 
10.0

11.25 $55.91 
7.50' S40.80

wMtte Mesa MIM

Q

PC-400 w Shear

704 
176 
176 
176 
176 
176 
704 
176 
176 
176 
176 
176

3,168

$2,500.00

r-$150,7°0.°00

COSTS
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Butler 

Butler MNachime Company * 1701) 232M033 4 FAX 17011 296-1717 s 1351 PaGe Dr. I Bm 9559 * Fvpa NO 58106 

NOVEMB-3ER 31998 

INTERNATIONAL URANIUM CORPORATION 

ATTN: BOB HEN•BREE 
1050 SEVENTEENTH ST. SUITE 950 
DENVER CO 80265 

DEAR BOB: 

THANK YOU FOR THE INVITATION TO QUOTE INTERNATIONAL URANIUM 

CORPORATION (IRC) THE EQUIPMENT NEEDED FOR THEIR MINING PROJECT IN 

BLANDING, UTAH. BUTLER MACHINERY COMPANY (BUTLER) RESPECTFULLY 

SUBMITS OUR PROPOSAL FOR A MAINTAINED FLEET OF CATERPILLAR 

MACHINES.  

LISTED ON ATTACHMENT A, YOU WILL FIND THE MODELS, QUANTITIES, 

MONTHLY RENTAL RATES, HOURS ALLOWED PER MONTH EXCESS HOUR 

CHARGE, GUARANTEED NUMBER OF MONTHS RATES ARE BASED UPON, TOTAL 

FREIGHT CHARGES AND THE MAINTENANCE RATE PER HOUR FOR MATERIALS 

ONLY.  

ALL RATES SHOWN ON ATTACHMENT A DO NOT INCLUDE ANY STATE, LOCAI, 

PROPERTY OR ANY OTHER TAXES THAT MAY BE APPLICABLE 

RATES ARE BASED UPON ELETRIC HOUR METER READINGS WHICH ARE 

ATTACHED TO THE DASH OF EACH MACHIKN RATES ARE BASED ON 176 HOURS 

OF USE EACH MONTH. EXCESS HOUR CHARGES, IF ANY, WILL BE CALCULATED 

AND INVOICED AT THE END OF THE PROJECT. THERE WOULD BE NO CREDIT 

ISSUED FOR ANY HOURS UNDER THE ALLOWED DURING THE TERM OF THIS 

PROPOSAL. IF IRC ELECTS TO DOUBLE SHIFT MACHINES, THEN BUTLE WOULD 

INVOICE THOSE HOURS AT THE END OF EACH MONTH. (TO FIGURE THE DOUBLE 

SHIFT RATES, TAKE THE EXCESS HOUR RATE SHOWN ON ATTACHMENT A TIM 

THE NUMBER OF HOURS).  

RATES ARE BASED UPON A MINIMUM GUARANTEE OF 6 MONTHS AND A 

PACKAGE DEAL 
MAINTENANCE: 

THE MAINTNANCE RATES PER HOUR LISTED ON ATTACHMENT A INCLUDES 

THE MATErIAL PART ITEMS ONLY, SUCH AS AIR, o0L, AND FUEL FILTERS, 

LUBRICANT OILS, GREASA ANTI-FREEZE, BATTERIES, FAN BELTS, LIGHTS AND 

MAKE-UP OILS. BUTLER WOULD INVOICE IRC ACTUAL HOURS USED ON 

MACHINES AT THE END OF EACH MONTH.  

w onga 1816 uuk. 8502 Wau 5m0 Crt! Frak& 58208 Rapid ft 1770 SMd MLt 571f Abudm. I7= 

34112 3ft AJIL U36 W= AmA ~05H"IW=Svaf 12M t 480 kS 3901 DedaW mAx L 32M N Lado Aa WL 4SLr*,312 

PtO59 PA.O157 FA bmm PAIim10 • m a FABm 2..saw PAI=,S U
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PAGE 2 

OUR MONTHLY MAINTENANCE CHARGE WOULD BE $29,600.00, WHICH INCLUDES OUR 

LABOR, SPECALIAZED LUBE TRUCKS, SUPPORT VEHICLES AND EQUIPMENT, SPECIALIZED 
TOOLING, SCHEDULED OIL SAMPLING, PARTS TRAILERS AND INVENTORIES, MILEAGE 

AND TRAVEL EXPENSE. BUTLER WILL PROVIDE TWO (2) FULL-TIME MAINTENANCE 

TECHNICIANS ON SITE FIFTY (50) HOURS PER WEEK ON A SCHEDULE TO BE DETERMINED, 
MONDAY THROUGH FRIDAY. IRC WOULD HAVE TO SCHEDULE THE MACHINES 
AVAILABLE FOR A TIME FRAME YET TO BE DETERMINED ADEQUATE FOR BUTLER 
MAINTENANCE PERSONNEL TO PERFORM THE REQUIRED MAINTENANCE. BUTLER 
WOULD INVOICE IRC FOR THE MONTHLY MAINTENANCE CHARGE AT THE BEGINNING OF 
EACH MONTH.  

R.AIRS: 

BUTLER WOULD BE RESPONSIBLE FOR ALL REPAIRS INCLUDING PARTS AND LABOR ON 
OUR MACHINES OTHER THAN FAILURES CAUSED BY DAMAGES OR MISUSE. REPAIRS 
INCLUDE ITEMS AS MINOR AS STARTERS, ALTERNATORS, WATER PUMPS, HYDRAULIC 

HOSES, ETC. TO THE MAJOR ITEMS SUCH AS ENGINES, TRANSMISSIONS, DIFFERENTIALS, 
BRAKES, HYDRAULIC PUMPS AND CYLINDERS, ETC. IF TIME PERMITS AND IRC REQUESTS 
BUILER'S TECHNICIAN TO PERFORM REPAIRS OR MAINTENANCE ON THEIR MACHINES, 
OUR HOURLY CHARGE WOULD BE $47.00 PER HOUR PLUS MATERIALS.  

M"REIGHT: 

FREIGHT CHARGES INCLUDE BOTH DELIVERY AND RETURN, ASSEMBLY, AND 
DISASSEMBLY OF EQUIPMENT.  

IRC'S RESPONSIBILITFIES INCLUDE: 

OPERATORS. PROVIDE THE OPERATORS AS NEEDED TO OPERATE MACHINES AS STATED 

IN CATERPILAR'S OPERATING GUIDE. BUTLER WILL PROVIDE, AT NO EXPENSE TO IRC, 
QUALIFIED TRAINING INSTRUCTORS FOR THE PURPOSES OF TRAINING OPERATORS. THIS 

TRAINING WOULD TAKE PLACE ON THE JOBSITE AT THE INITIAL START UP OF THE JOB 
AND WOULD INCLUDE CLASSROOM, WALK AROUND, AND IN IRON DEMONSTRATIONS.  

FUEL. SUPPLY AN!) FILL ALL FUEL FOR EQUIPMENT INCLUDING BUTLER'S SERVICE 
VEHICLES.  

DAMAGES. THIS INCLUDES GLASS BREAKAGE, BENT HANDRAILS, STEP LADDERS, 
FENDERS, ETC. BUTLER'S NORMAL POLICY FOR REPAIRING DAMAGES TO RENTAL 
MACHINES IS TO REPAIR THEM WHEN THE RENTAL PERIOD IS COMPLETED, HOWEVER, IF 
THE DAMAGED ITEM IS OF A SAFETY CONCERN, WE WOULD REPAIR THE DAMAGES AS 
SOON AS POSSIBLE AFTER THEY OCCURRED. AN ITEMIZED LIST OF THE PARTS AND 
LABOR REQUIRED WOULD BE PROVIDED TO IRC PRIOR TO STARTING THE REPAIR, AND 

INVOICED AT CURRENT LIST PRICES PLUS FREIGHT UPON COMPLETION.



NOVEMBER 3, 1998 
PAGE 3 

UNDERCARRIAGE AND TIRES: IRC WOULD BE RESPONSIBLE FOR ALL TIRE 

WEAR INCLUDING TIRE DAMAGES ON THE MACHINES WITH AN ASTERISK 

LISTED ON ATTACHMENT A. EQUIPMENT WOULD HAVE TO BE RETURNED WITH 

SAME BRAND AND MODEL TIRES AS WHEN DELIVERED, OR PRORATED 

ACCORDINGLY BY PERCENTAGE OF TIRE WEAR AND CONDITION AT 

TERMINATION OF RENTAL PERIOD.  

UPON DELiVERY OF MACHINES, A REPRESENTATIVE OF BUTLER. A 

REPRESENTATIVE OF IRC AND A REPRESENTATIVE FROM AN INDEPENDENT 

TIRE DEALER OR MANUFACTURERWOULD JOINTLY VERIFY IN WRITING THE 

CONDITION, PERCENTAGE OF WEAR, AND TIRE VALUE. UPON TERMINATION OF 

RENTAL, WE WOULD AGAIN HAVE THE REPRESENTATIVES MENTIONED ABOVE 

DETERMINE THE CONDITION, PERCENTAGE OF WEAR, AND TIRE VALUES. ANY 

DIFFERENCES NOTED, WOULD THEN BE CHARGED OR CREDITED TO IRC 

INCLUDING BOTH MATERIALS AND LABOR.  

UNDERCARRIAGE WEAR ON ALL TRACK TYPE MACHINES WOULD BE BUTLER'S 

EXPENSE.  

GROUND ENGAGING TOOLs: 

IRC WOULD BE RESPONSIBLE FOR ALL PARTS RELATING TO GROUND 

ENGAGING TOOLS (G.LT.), LL CUTTING EDGES, RIPPER TIPS AND PROTECTORS, 

BUCKET TIPS AND ADAPTrEIS EDGES BETWEEN ADAPTERS WEAR PLATES ON 

BOITOM OF BUCKETS AND ALL MOUNTING HARDWARE. BUTLER WOULD 

INSTALL THESE ITEMS ON AN AS NEEDED BASIS AT THE CURRENT 

CATERPILLAR LIST PRICE PLUS FREIGHT AT NO ADDITIONAL LABOR COSTh 

ALL MACHINES WOULD BE DELIVERED WITH NEW G.E.T. ITEMS AND ARE TO BE 

RETURNED WITH NEW.  

WE WISH TO THANK IRC AND YOU FOR GIVING US THE OPPORTUNITY TO 

PRESENT OUR PROPOSAL AND FOR ALL THE CONSIDERATION WE RECEIVE.  

SINCERELY YOURS, 

M R MACHINERY COMPANY 

OSCAR D. SWENSON 
RENTAL FLEET MARKEIING MANAGER 

ODS/del 
cc: JOEL NIKLE, RENTAL FLEET MANAGER



MONTHI 
RENTAL 

S21,20014

p 
INTERNATIONAL URANIUM CORPORATION 

EQUIPMENT NEEDED FOR JOB IN BLANDING, UTAH 
NOVEMBER 3,1998 

MINIMUM 
GUARANTEED TOl 

.Y HOURS EXCESS NUMBER OF FRE 
ALLOWED HOUR MONTHS RATE CH/ 

PER MO QH AO BASEDUON IQ_ 
.A. 176 1A. S66EA. 6 EA. $10,

['Al * 
IGHT 
LRGES 

800 EA.

MAINTENANCE 
RATE 

PER0 HOU 
S2.05 EA.

D9NIRfPPER 

D$NfRIPPER 

D7H/RIPPER 

825C 

98OF 

"*988F

"769C

375L

10.000 GALLON 
WATER WAGON 

5,000 GALLON 
WATER WAGON 

I4G/P1PPER 

16GORIPPER

I 13,300 

10,800I
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I 
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4
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10,000 
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9,200 BA.  

19,600
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11,000

! 

i

I
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176 
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176 

176 

176 

176 

176
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I tNCLUDES ASSEMBLY AND DISASSEMBLY
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42 

34 

28 

30 

32

48 

28 EA.

6 

6 

6 

6 

6

6 

6EA.  

6

6 

6 

6 

6

8,600 

7,400 

6,400 

7,300 

7,300 

8,600 

7,400 EA.  

15,000 

8,000

3,000 

5,600 

6,800

1.40 

1.15 

.95 

1.10 

1.15 

1.45 

1.50 EA.  

1.90 

1.80

.75 

1.05 

1.20

56 

30 

18 

24 

34
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TO.  
Company: /t# 
From: TERRY BERG

XVZ4-/IP 
Date: 
c.C.  
FAX #: S-~'W-34- 4mW9 i

~r4t t ':'.;-g- ~4A'e~ m/jc

VOICE. 303-355-5900 FAX: 303-388-9328

5000 VAQE BLD DEVR Co - 16

PO TTERMOTIME ýCORP 

FAX Transmission



SCREEN-IT 4 X 10

Height: 13'6" 
Width: 10'O0 
Length: 39'

TRANSPORT 
Fifth Wheel Pull 
Spring Suspension, air brakes 
Ughts, oil filled hubs

HOPPER 
5.5 cu. yard charging hopper 
Height to load 12'3" 
Side Loading width 12'0"

ENGINE 
4 cylinder Deutz; 46 HP - Air Cooled 
65 gallon fuel tank 

OPTIONS 
4 individual jacking legs 
Shredder 
Grizzly dump 
Stacking Conveyors 
Ball decks

SCREEN 
4 x 10; 2 Deck Screen 
Hydraulic drive 5/8" Throw 
Rubber Spring Suspension 

CONVEYORS 
36* wide feed conveyor 
36" wide under screen conveyor 
24' side discharge conveyor 
24r rear discharge conveyor



Diesel Hydraulic-Self Contained 
Portable and Easy to Set Up

High Production 
Screens Sand and Gravel

Conveyors Can Load Directly Into Truck

I

4I 'Construction Equipment Co.  
18650 S.W. Pacific Hwy 
Tualatin, OR 97062 
503-692-9000 
Fax 503-692-6220

Area Dealer 

POWER MOTIVE 
5000 VASQUEZ BLVD.  
DENVER, CO S0216 

PHONE: (303) 355-5900 
]FAX: (303) 388-9328



EMMEMENOWNý mmmmý

SCREEN IT - Series 
Highly Portable - All Hydraulic Setup 

Produces Three Different Products

1I

SCREENS:

SCREENS COMPOST 120-140 YARDS PER HOUR 

SCREENS GRAVEL UP TO 600 TONS PER HOUR 

LOG YARD WASTE, COMPOST, BARK, TOP SOIL, 

SAND & GRAVEL, TRASH, C & D, STUMPS, CONCRETE, 

ROCK AND MANY RECYCLE MATERIALS 
Patenr #5234564

U

'• Construction Equipment Co.  P.O. Box 1271 
Lake Grove, Oregon 97035 

503-635-4427 
Fax 503-635-7819

Area Dealer

CnL 

Construction Eqimnt Co.



ALL HYDRAULIC FOLD AND SETUP 

-o i'- *Y 

.
M• 

Travel position of the SCREEN IT in which feed Hydraulic jacking legs are standard for cante

conveyor and hopper hydraulically slide back lever style blocking, but four (4) Individual lack

and lower down to transportation height, while ing legs can be an option.  

hopper wings told in.

. .AZ .C 

Side and rear discharge conveyors hydraulically fold out to the height of 14'.

Feed conveyor moves up and forward hydrauli
cally, while the hopper wing walls extend for 
operation.

Feed conveyor hydraulically moves back and 
down for transport.



The charging hopper folds out to the width of 

14' while in its working position.

A 48W wide variable feed conveyor with 2(' 
rubber lagged head pulley feeds a 5 x 12 
2 Deck screen-

Control panel and hydraulic controls are all Actuator switch to control speed of feed 

located in turnkey area. Powered by a Deutz conveyor is located on the catwalk platform 

4 cylinder, 70 HP diesel engine, along with kill switch. Actuator switch also 

located at control panel.

. ne SCREEN IT has an optional 14 foot long 
by 8 foot wide hydraulic dumping grizzly. An 
operator controlled remote dumping system is 
also available.

The optional grizzly dumps to the rear of the 
plant



SCREENING, 
Topsoil To 250 yds./hr.  

Sand & Gravel To 600 Tons/hr.

TRAVEL POSITION

HYDRAULIC DRIVE

TRANSPORT 
13' 6" Fifth wheel pull 
11' 11" Spring suspension, air 

brakes 
43' 0" Ughts, oil filled hubs 
38,600 Transport speed 65 mph 

ENGINE 
4 cylinder Deutz 
70 HP • Air Cooled 
65 gallon fuel tank 
110 gallon hydraulic tank 

OPTIONS 
4 individual jacking legs 
Shredder 
Grizzly Dump 
Stacking conveyors 
79 HP Turbo Diesel (Water Cooled) 
98 HP Turbo Diesel (Air Cooled)

HOPPER 
14.5 cu. yard charging hopper 
Height to load 13' 61 
Width at rear 14' - Working position 
Width at rear 8' - Travel position 

SCREEN 
5 x 12, 2 Deck with step deck 
Hydraulic drive with 3/8" to 5/8' throw 
Rubber spring suspension 

CONVEYORS 
48" wide feed conveyor 23' 10" long 
42' wide under screen conveyor 
30' side discharge conveyor 18' 4F long 
3(' rear discharge conveyor 18' 4" long

Height 
Width: 

Length: 
Weight



637 SCRAPER EFFICIENCY 

NOMINAL CAPACITY

2/25/99 - 10:13 AM - Wrnrec298.xlw
International Uranium (USA) Corp.  

White Mesa Mill

31

HAUL TRAVEL FIXED EFFICIENCY MINUTES TRIPS/ YARDS/ 
ROUTE TIME TIME PER TRIP HOUR HOUR 

1 3.90 1.20 85% 6.0 10.0 310 
2 3.25 1.20 85% 5.2 11.5 355 
3 4.30 1.20 85% 6.5 9.3 287 
4 3.10 1.20 85% 5.1 11.9 368 
5 4.15 1.20 85% 6.3 9.5 296 
6 4.50 1.20 85% 6.7 8.9 277 
7 3.75 1.20 85% 5.8 10.3 319

lOfl



CAT 637 SCRAPER

TRAVEL TIMES FOR CAT 637 SCRAPERS 

BASED ON PROJECTED HAUL ROUTES 

Haul Distance Distan-ce Rolling G rade Ave Speed Time 

Segment] Feet Meters Risistance %MPH Mini 

la 200 67 7.5 0.0 9.1 0.25 

lb 500 167 5.0 0.0 12.6 0.45 

Ic 200 67 3.0 2.5 9.1 0.25 

Id 1400 467 3.0 0.0 18.7 0.85 

le 250 83 3.0 0.0 9.5 0.30 

If 250 83 3.0 0.0 11.4 0.25 

lg 1400 467 3.0 0.0 21.2 0.75 

lh 200 67 3.0 (2.5) 11.4 0.20 

li 400 133 5.0 0.0 13.0 0.35 

lj 200 67 7.5 0.0 9.1 0.25 

3.90 

2a 200 67 7.5 0.0 9.1 0.25 

2b 2150 717 3.0 (0.5) 22.2 1.10 

2c 250 83 5.0 0.0 9.5 0.30 

2d 250 83 5.0 0.0 11.4 0.25 

2e 2250 750 3.0 +0.5 2 3.2 1.10 

2f 200 67 7.5 0.0 9.1 0.25 
3.25 

3a 250 83 7.5 0.0 8.1 0.35 

3b 3300 1100 3.0 -0.5 23.4 1.60 

3c 250 83 5.0 0.0 9.5 0.30 

3d 250 83 5.0 0.0 11.4 0.25 

3e 3300 1100 3.0 +0.5 25.0 1.50 

3f 250 83 7.5 0.0 9.5 0.30 
4.30 

4a 350 117 7.5 -3.5 11.4 0.35 

4b 1450 483 3.0 0.0 19.4 0.85 

4c 250 83 5.0 0.0 9.5 0.30 

4d 250 83 5.0 0.0 11.4 0.25 

4e 1700 567 3.0 0.0 22.7 0.85 

4f 500 167 7.5 +3.5 11.4 0.50 
3.10

2/25/99 - 10:27 AM - Wmrec298.xlw

International Uranium (USA) Corp.  
White Mesa Mill

1 OF 2



CAT 637 SCRAPER

Haul Distance 

Segment Fe

Distance 
M eters

Rolling 

Risistance

de Ave Speed Time 
SMPH Mmin

6a 600 200 7.5 0.0 11.4 0.60 

6b 900 300 3.0 -3.3 20.5 0.50 

6c 1450 483 3.0 0.0 19.4 0.85 

6d 400 133 5.0 0.0 11.4 0.40 

6e 400 133 5.0 0.0 11.4 0.40 

6f 1450 483 3.0 0.0 22.0 0.75 

6g 900 300 3.0 +3.3 17.0 0.60 

6h 450 150 7.5 0.0 12.8 0.40 

4.50 

7a 750 250 7.5 -1.5 12.2 0.70 

7b 1600 533 3.0 0.0 20.2 0.90 

7c 350 117 5.0 0.0 11.4 0.35 

7d 350 117 5.0 0.0 11.4 0.35 

7e 1600 533 3.0 0.0 22.7 0.80 

7f 750 250 7.5 +1.5 13.1 0.65 
3.75

2/25/99 - 10:27 AM - Wmrec298.xlw

International Uranium (USA) Corp.  
White Mesa Mill

2 OF 2
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769C TRUCK EFFICIENCY

NOMINAL CAPACITY

2/25199 - 10:10 AM - Wmrec298.xlw
International Uranium (USA) Corp.  

White Mesa Mill

25

HAUL TRAVEL FIXED EFFICIENCY MINUTES TRIPS/ YARDS/ 

ROUTE TIME TIME PER TRIP HOUR HOUR 

1 3.90 2.50 85% 7.5 8.0 199 

2 3.05 2.50 85% 6.5 9.2 230 

3 4.00 2.50 85% 7.6 7.8 196

lOfI



CAT 769 TRUCKS

TRAVEL TIMES FOR CAT 769C TRUCKS 

BASED ON PROJECTED HAUL ROUTES 

Haul Distance Distenrce Roiing Grade Ave Speed Time 

Segment Feet Meters Risistance % AHYI Min 

la 200 67 7.5 0.0 7.6 0.30 

lb 500 167 5.0 0.0 12.6 0.45 

Ic 200 67 3.0 2.5 9.1 0.25 

1d 1400 467 3.0 0.0 18.7 0.85 

le 250 83 3.0 0.0 9.5 0.30 

If 250 83 3.0 0.0 11.4 0.25 

1g 1400 467 3.0 0.0 22.7 0.70 

1 h 200 67 3.0 (2.5) 11.4 0.20 

li 400 133 5.0 0.0 13.0 0.35 

Ij 200 67 7.5 0.0 9.1 0.25 

3.90 

2a 200 67 7.5 0.0 7.6 0.30 

2b 2150 717 3.0 (0.5) 24.4 1.00 

2c 250 83 5.0 0.0 9.5 0.30 

2d 250 83 5.0 0.0 11.4 0.25 

2e 2250 750 3.0 +0.5 26.9 0.95 

2f 200 67 7.5 0.0 9.1 0.25 

3.05 

3a 250 83 7.5 0.0 8.1 0.35 

3b 3300 1 100 3.0 -0.5 25.0 1.50 

3c 250 83 5.0 0.0 9.5 0.30 

3d 250 83 5.0 0.0 11.4 0.25 

3e 3300 1100 3.0 +0.5 28.8 1.30 

3f 250 83 7.5 0.0 9.5 0.30 
4.00 

4a 350 117 7.5 -3.5 11.4 0.35 

4b 1450 483 3.0 0.0 19.4 0.85 

4c 250 83 5.0 0.0 9.5 0.30 

4d 250 83 5.0 0.0 11.4 0.25 

4e 1700 567 3.0 0.0 22.7 0.85 

4f 500 167 7.5 +3.5 11.4 0.50 

3.10

2/25/99 - 10:21 AM - Wmrec298.xlw

International Uranium (USA) Corp.  
White Mesa Mill1 of 2



CAT 769 TRUCKS

Haul Distance Distance Rolling Grade Ave Speed Time 

Segment Feet Meters Risistance %MP Min 

5a 1400 467 7.5 -2.75 15.9 1.00 

5b 1350 450 3.0 0.0 19.2 0.80 

5c 250 83 5.0 0.0 9.5 0.30 

5d 250 83 5.0 0.0 11.4 0.25 

5e 2250 750 3.0 0.0 23.2 1.10 

5f 700 2-3 33 7.5 +5.5 11.4 0.70 
4.15 

6a 600 200 7.5 0.0 11.4 0.60 

6b 900 300 3.0 -3.3 20.5 0.50 

6c 1450 483 3.0 0.0 19.4 0.85 

6d 400 133 5.0 0.0 11.4 0.40 

6e 400 133 5.0 0.0 11.4 0.40 

6f 1450 483 3.0 0.0 22.0 0.75 

6g 900 300 3.0 +3.3 17.0 0.60 

6h 450 150 7.5 0.0 12.8 0.40 

4.50 

7a 750 250 7.5 -1.5 12.2 0.70 

7b 1600 533 3.0 0.0 20.2 0.90 

7c 350 117 5.0 0.0 11.4 0.35 

7d 350 117 5.0 0.0 11.4 0.35 

7e 1600 533 3.0 0.0 22.7 0.80 

7f 750 250 7.5 +1.5 13.1 0.65 

3.75

2/25/99 - 10:21 AM - Wmrec298.xlw

International Uranium (USA) Corp.  
White Mesa Mill2 of 2



LABOR COSTS

Specified Wages 
Heavy Construction 

Labor Classification 

Boiler Makers 

Millwrights 

Ironworkers 

Carpenters 

Cement Masons 

Electricians 

Ironworkers - Reinforcing 

Laborers (including pipelayers) 

Pipefitters 

POWER EQUIPMENT OPERATORS 

Backhoes 

Cranes 

Dozers++ 

Graders 

Loaders 

Scrapers+ 

Trackhoes 

Tractors 

TRUCK DRIVERS

1998 Estimate Labor Rates

Base Rate Mandated Fringe

$19.60 

$19.83 

$19.92 

$10.81 

$11.52 

$14.52 

$11.00 

$7.65 

$12.60

$10.00 

$10.43 

$13.10 

$12.67 

$11.26 

$10.00 

$10.00 

$9.42 

$9.42

$8.76 

$3.25 

$6.66 

$2.71 

$1.60

0.1397 0.2128 

Labor Burden Company 
(FICA, SUI, Benefits (medical, 

FUI, etc. life insure, etc)

$2.74 

$2.77 

$2.78 

$1.51 

$1.61 

$2.03 

$1.54 

$1.07 

$1.76

$1.40 

$1.46 

$1.83 

$1.77 

$1.57 

$1.40 

$1.40 

$1.32 

$1.32

no added cost 

$0.97 

no added cost 

$2.30 

$2.45 

$0.38 

$2.34 

$0.03 

$2.68

$2.13 

$2.22 

$2.79 

$2.70 

$2.40 

$2.13 

$2.13 

$2.00 

$2.00

Fringe Costs Labor Cost/HR

$11.50 

$6.99 

$9.44 

$3.81 

$4.06 

$5.12 

$3.88 

$2.70 

$4.44 

$3.53 

$3.68 

$4.62 

$4.47 

$3.97 

$3.53 

$3.53 

$3.32 

$3.32

$31.10
$31.10 

$26.82 

$29.36 

$14.62 

$15.58 

$19.64 

$14.88 

$10.35 

$17.04 

$13.53 

$14.11 

$17.72 

$17.14 

$15.23 

$13.53 

$13.53 

$12.74 

$12.74

Note: base rates do not include FICA, worker comp, unemployment, or company benefits which increase the cost per hour 

** General Decision UT980009 - Modification 0 - 2/13/98 

++ Operator Rate used in 1999 estimate

International Uranium (USA) Corp.  White Mesa Mill

07/13/2000 - 9: 10 AM - WM.RecPlanEst.July200i.xls I1of 2



LABOR COSTS

Nonsoecified Wages 

Survey Crew Member 

Sample Crew Member 

Mechanic (Demolition) 

Manager/Engineer 

Radiation Safety Officer 

Secretary 

Clerk 

Engineer 

Environmental Technician 

Safety Engineer 

Maintenance Foreman 

Security Personnel 

Chemist

Base Rate Mandated Fringe

$9.75 

$9.75

$10-20 

$36.00 

$28.00 

$11.10 

$9.25 

$28.00 

$14.80 

$14.80 

$20.34 

$5.75 

$16.65

$0.00 

$0.00 

$0.00 

$0.00 

$0.00 

$0.00 

$0.00 

$0.00 

$0.00 

$0.00 

$0.00 

$0.00 

$0.00

Labor Burden Company 
(FICA, SUI, Benefits (medical, 

FUI. etc. life insure, etc)

$1.36 

$1.36 

$1.42 

$5.03 

$3.91 

$1.55 

$1.29 

$3.91 

$2.07 

$2.07 

$2.84 

$0.80 

$2.33

$2.07 

$2.07 

$2.17 

$7.66 

$5.96 

$2.36 

$1.97 

$5.96 

$3.15 

$3.15 

$4.33 

$1.22 

$3.54

Fringe Costs Labor Cost/HR

$3.44 

$3.44 

$3.60 

$12.69 

$9.87 

$3.91 

$3.26 

$9.87 

$5.22 

$5.22 

$7.17 

$2.03 

$5.87

$13.19 

$13.19 

$13.80 

$48.69 

$37.87 

$15.01 

$12.51 

$37.87 

$20.02 

$20.02 

$27.51 

$7.78 

$22.52

07113/2000 - 9: 10 AM - VWM. RecPlanEst.July2000.xls
International UranTum (USA) Corp.  

VWhite Mesa Mill2 of 2



URA 1U'V1(U'SA) 
CORPORATIO_._ 

6425 S. Highwly 191 * P.O. Box 809 * Blanding, UT 84511 * 435 678-2221 4 435 678 2224 (fax) 

FACSIMILE TRANSMITTAL

TO: 

FROM: JJZ

FAX NO: 
PHONE NO: 

DATE: 

PAGE 1 OF:

IF ALL PAGES ARE NOT RECEIVEr), PLEASE CALL: 

PHONE NO: 435-678-2221

C��L�Je� -s '5;- /k4 *---'

IMPORTANT/CONFIDENTIAL: FAX messages are sometimes received by persons other than to the person to whom they 

are addressed as a result of equipment failure " human error. This Communication is intended solely for the addressee shown 

OOove. waiease notIfy f, wg i, (TwA Ij MCd¢I4gtV at itny of the telephnnP nr Fax numlbr shown above if you are not the addressee 

r someone responsible for delivering it to the addressee. We retain all rights and pdvllcy" as to tihil cafmmunfc-lilot, ,•,id 

prohibit any dissemination, distribution or copying by or to anyone other than the addressee. Our office will arrange for its 

return by the United States Postal Service or by commercial carrier to us at no cost to you.

-,/s

'C7 V ""'Ctz
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ýShauna Vigil -Heav~Cn~uif~VsBCnae~~~ 

L From: Shauna Vigil 
To: w.dealocisna.com 
Date: Fri, Nov 13, 1998 11:21 AM 
Subject: Heavy Construction Davis-Bacon wages 

Heavy Construction Projects 
Modification Number Publication Date 

0 02/1311998 

County (ies) 
Beaver Iron Sevier 
Carbon Juab Uintah 
Daggett Kane Washington 
Emery Piute Wayne 
Garfield San Juan 
Grand San Pete 

Rates Fringes 
Boilermakers 19.80 8.76 

Rates Fringes 
Miwlhgis 19.93 3.25 

Rates Fringes 
Ironworkers:Structural 18.92 8.66 

Rates Fringes 
Carpenters 10.81 
Cement Masons 11.52 
Electricians 14.52 2.71 
ironworkers:Reinforcing 11.00 
Laborers (including pipelayers) 7.65 1.60 
Pipefitters 12.60 

0.1 Power Equipment Operators: 
Back•oes 10.00 
Cranes 10.43 
Dozers 13.10 
Graders 12.07 
Loaders 11.26 
Scrapers 10.00 
Trackhoes 10.00 
Trctomr 9.42 
Truck Duivems 9.42 

Let rne know if this works out o.k.  
Shauna :)



PAGE 9 INTERNATIONAL URANIUM (USA) CORP 
PREPARED: 03:14 PM 03-Feb-99 SALARY ALLOCATION-JOURNAL ENTRY SUPPORT 

ALP036 JAN 31 1999 
(FINAL) 

PENSN TAXES VACAT SICK DENOHD PRPTY HOLIDY OTHER 
S3H BONUS INSUR HOLIDY OTHER TOTAL VACAT SICK 

249 3 
12.50 168.38 32.57 13.01 ,727.45 78.24 

1,280.00 234.00 65.23 1,805.69 

294 3HH 
212.26 33.57 13.47 .,775.93 80.40 

1,9.0234.00 67.03 1,856.33 

307 3H 
238.17 39.36 ,071.81 94.56 

1,576.00 234.00 78.84 2,166.37 

214 3 
243.51 40.13 16.03 ,129.64 96.40 

1,612.00 234.00 80.37 2,226.04 
306 3 F i n 

247.45 40.93 18.44 2,173.56 98.32 
1.649.09 234.00 81.97 2,271.81 

.............................................................................. I....... .................  
OPERATIONS -HOURLY 602.15 28,185.40 5,682.11 1,900.32 0.00 24t,341.32 12.032.88 616.32 

201,681.02 0.00 24,948.00 9,781.64 0.00 272,780.64 10.466.12 324.00

/,353 q,0, 

i 
L9g Z



LONG TERM CARE CALCULATION

Long Term Care Calculation 

Base Amount (Starting in Dec. 1978) $250,000 
CPI-U December, 1978 67.7 
CPI-U January, 1999 164.3 

Adjusted Long Term Care = $250,000 x (CPI-U most recent / CPI-U Dec., 1978)

Adjusted Long Term Care $606,721

2/26/99 - 8:50 AM - Wmrec99.xls

International Uranium (USA) Corp.  
White Mesa Mill1 of 1



Table 1. Consumer Price inde\ ior . r,, and cornmodit, and ser ice group

Table 1. Consumer Price Index for All Urban Consumers 
(CPI-U): U. S. City Average, by expenditure category and 
commodity and service group 

Table 1. Consumer Price Index for All Urban Consumers (CPI-U): U.S. city average, b 

and service group 

(1982-84=100, unless otherwise noted) 

U 
Relative Unadjusted indexes perce 

importance, Jan.  

CPI-U December 
1998 Dec. Jan.  

1998 1999 Jan 
199 

Expenditure category 

All items ................................... 100.000 163.9 164.3 1 

All items (1967=100) . ................................. - 491.0 492.3 

Food and beverages ......................... 16.408 162.7 163.9 2 
Food ...................................... 15.422 162.3 163.6 2 

Food at home ............................. 9.691 162.6 164.3 2 

Cereals and bakery products ............. 1.544 182.3 184.2 2 
Meats, poultry, fish, and eggs ............ 2.569 147.3 146.4 -1 

Dairy and related products (1) ............... 1.088 157.6 161.2 8 
Fruits and vegetables ....................... 1.440 200.7 208.6 3 
Nonalcoholic beverages and beverage 

materials ........................... 1.049 131.7 133.5 -0 

Other food at home ....... ..................... 2.002 152.4 153.0 2 
Sugar and sweets ......................... 377 150.1 151.7 0 
Fats and oils ............................ 309 151.9 150.5 7 
Other foods ............................ 1.316 166.9 167.7 2 
Other miscellaneous foods (1) (2) ....... 320 104.9 104.1 3 

Food away from home (1) ....................... 5.730 163.0 163.5 2 
Other food away from home (1) (2) ......... 175 103.3 103.5 3 

Alcoholic beverages ....... ...................... . 986 167.2 167.6 i 

Housing .................................... 39.828 161.3 161.8 2 
Shelter .................................... ... 30.283 184.0 184.7 3 

Rent of primary residence (3) ................. 7.007 174.9 175.3 3 

Lodging away from home (2) (3) ................ 2.376 103.8 107.1 1 
Owners' equivalent rent of primary 

residence (3) (4) ..................... 20.529 190.7 191.0 3 
Tenants' and household insurance (1) (2).. .371 99.9 99.7 -0 

Fuels and utilities ....................... 4.735 126.6 126.2 -2 
Fuels .................................... 3.801 111.4 110.9 -3 
Fuel oil and other fuels .................... .227 86.1 86.6 -10 

Gas (piped) and electricity (3) .......... 3.574 118.9 118.3 -2 
Household furnishings and operations ...... 4.810 126.6 126.8 1

2/24/99 5:18 PM
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Table 1 Consumer Price Index for ...r, and commodir, and sern ice group

Apparel ...................................... 4.8E31 130.7 2 .9

Men's and boys' apparel .... ................... 1.358 130.3 128.1 

Women's and girls' appare. ..................... 1.939 122.4 117.7 -2 

Infants' and toddlers' apparel (1) .......... 272 129.6 130.0 4 

Footwear . ................................. . .876 127.5 125.6 

Transportation ............................. 16.999 140.7 140.4 

Private transportation .................... 15.653 137.2 136.7 -i 

New and used motor vehicles (2) ............. 7.843 100.9 100.6 0 

New vehicles ............................ 4.983 144.1 144.4 0 
Used cars and trucks (1) ..................... 1.914 153.1 150.6 _ 

Motor fuel ............................... 2.493 86.2 85.0 

Gasoline (all types) ....... .................. 2.476 85.7 84.5 -13 

Motor vehicle parts and equipment ........ .549 101.2 101.2 -0 

Motor vehicle maintenance and repair ..... 1.624 169.6 169.8 2 

Public transportation (1) ...................... 1.346 188.4 190.4 1 

Medical care ................................. .5.713 245.2 246.6 3 

Medical care commodities ....................... 1.252 225.6 225.9 3 

Medical care services ........ ................... 4.461 249.6 251.3 3 

Professional services (3) ...................... 2.854 224.6 225.8 3 

Hospital and related services (3) ........... 1.354 291.4 294.4 

Recreation (2) ................................. 6.120 101.2 101.7 1 

Video and audio (1) (2) ........ .................. 1.748 100.7 101.4 0 

Education and communication (2) ................. 5.478 100.7 100.9 1 

Education (2) .............................. 2.694 104.7 105.0 4 

Educational books and supplies .............. .203 257.3 258.4 5 

Tuition, other school fees, and childcare 2.492 301.7 302.4 4 

Communication (1) (2) ......... ............. ... ... 2.783 97.1 97.3 -2 
Information and information processing (1) 

(2) . ...................................... 2.580 96.9 96.9 -2 

Telephone services (1) (2) .................... 2.327 100.3 100.7 0 

Information and information processing 
other than telephone services (1) (5) .253 34.8 33.8 -26 

Personal computers and peripheral 
equipment (1) (2) ..................... ..... .148 64.2 61.4 -36 

Other goods and services ....................... 4.624 250.3 255.4 10 

Tobacco and smoking products .................. 1.159 331.2 354.2 39 

Personal care (1) .......................... 3.465 158.3 158.9 2 
Personal care products (1) ....... ................ 742 148.7 149.9 2 

Personal care services (1) ....... ................ 973 168.3 168.8 2 

Miscellaneous personal services ............ 1.491 237.8 238.9 3 

Commodity and service group 

Commodities ................................. 42.109 142.2 142.5 0 

Food and beverages ......................... 16.408 162.7 163.9 2 

Commodities less food and beverages ........ 25.702 130.2 129.9 -0 

Nondurables less food and beverages ....... 14.345 132.1 131.8 -0 

Apparel .................................. 4.831 130.7 127.9 -1 

Nondurables less food, beverages, and 
apparel .............................. 9.514 137.8 138.8 0 

Durables . ................................. 11.356 127.4 127.1 -0 

Services .................................... 57.891 185.7 186.3 2 

Rent of shelter (4) .... .......................... 29.912 191.5 192.3 3 

Transportation services ........................... 6.963 188.4 188.8 0 

Other services ............................. 10.768 219.5 220.5 3 

Special indexes 

All items less food ......................... 84.578 164.2 164.5 1 

All items less shelter ...................... 69.717 157.8 158.1 1

2/24/99 5:18 PM
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Table1. Consumer Price ndex or .. and commoditx and ser\ ice group 

All items less medical care ..................  
Commodities less food .......................  
Nondurables less food .......................  
Nondurables less food and apparel ...........  

s o Nondurables .................................  
Services less rent of shelter (4) ............  
Services less medical care services .........  
En ergy ... ..... .. .. .. ....................... .  
All items less energy .......................  
All items less food and energy .............  

Commodities less food and energy 
commodities ...........................  

Energy commodities .......................  
Services less energy services .............  

Purchasing power of the consumer dollar .....  
Purchasing power of the consumer dollar - old 

b a s e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

hrtp: stats.bIs .2o ne\ws.release crpitO! .him

94 28; 
26 6. ý 
15. 331 
10 .500 
30.753 
27 .979 
53. 429 

6. 294 
93.706 
78.284 

23. 967 
2.720 

54.316

159 4 
131 
134 2 
139 7 
14 7 5 
192.8 
179. 8 

98. 9 
172. 3 
174. 8 

143.9 
86.3 

192.5 
$ .610

133.9 
33 9 

140 7 
147 9 
193.3 
180. 3 

98. 1 
172. 9 
175. 3 

143.7 
85.2 

193.2 
$ .608

2 1 

2 

1 
-12 

2

- $ .204 $ .203

1 Not seasonally adjusted.  
2 Indexes on a December 1I 
3 This index series was ca 

geometric means estimator ir 
4 Indexes on a December 1i 
5 Indexes on a December 1I 
- Data not available.  

NOTE: Index applies to a mc 

-- Table of Contents

997=100 base.  
5lculated using a 

January, 1999.  
)82=100 base.  
)88=100 base.

Laspeyres estimator. All other Item s

rnth as a whole, not to any specific date.

Bureau of Labor Statistics 
gibson- s(&bls.gov 
Last modified. Friday, February 19 1999 
URL: /news. release/cpi, tOl. htm
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U.S. Department Of Labor 
Bureau of Labor Statistics 

Washington, D.C. 20212 

Consumer Price Index 

All Urban Consumers - (CFI-U) 

U.S. city average 

All items 

1982-84=100

YEAR JAN. FEB.

1913 
1914 
1915 

1916 
1917 
1918 
1919 
1920 

1921 
1922 
1923 
1924 
1925 

1926 
1927 
1928 
1929 
1930 

1931 
1932 
1933 
1934 
1935 

1936 
1937 
1938 
1939 
1940 

1941 
1942 
1943 
1944 
1945

9.8 
10.0 
10.1 

10.4 
11.7 
14.0 
16.5 
19.3 

19.0 
16.9 
16.8 
17.3 
17.3 

17.9 
17.5 
17.3 
17.1 
17.1 

15.9 
14.3 
12.9 
13.2 
13.6 

13.8 
14 .1 
14.2 
14.0 
13.9 

14.1 
15.7 
16.9 
17.4 
17 .8

9.8 
9.9 

10.0 

10.4 
12.0 
14.1 
16.2 
19.5 

18.4 
16.9 
16.8 
17.2 
17.2 

17.9 
17.4 
17.1 
17.1 
17.0 

15.7 
14.1 
12.7 
13.3 
13.7 

13.8 
14.1 
14.1 
13.9 
14.0 

14.1 
15.8 
16.9 
17.4 
17.8

MAR. APR. MAY JUNE JULY AUG. SEP. OCT. NOV.  

9.8 9.8 9.7 9.8 9.9 9.9 10.0 10.0 10.1 

9.9 9.8 9.9 9.9 10.0 10.2 10.2 10.1 10.2 
9.9 10.0 10.1 10.1 10.1 10.1 10.1 10.2 10.3

10.5 
12.0 
14.0 
16.4 
19.7 

18.3 
16.7 
16.8 
17. 1 
17.3 

17.8 
17.3 
17.1 
17.0 
16.9 

15.6 
14.0 
12.6 
13.3 
13.7 

13.7 
14.2 
14.1 
13.9 
14.0 

14.2 
16.0 
17.2 
17.4 
17.8

10.6 
12.6 
14 .2 
16.7 
20.3 

18.1 
16.7 
16.9 
17 .0 
17.2 

17.9 
17.3 
17.1 
16.9 
17.0 

15.5 
13.9 
12.6 
13.3 
13.8 

13.7 
14.3 
14 .2 
13.8 
14.0 

14 .3 
16.1 
17 .4 
17.5 
17.8

10.7 
12.8 
14 .5 
16.9 
20.6 

17.7 
16.7 
16.9 
17.0 
17.3 

17.8 
17.4 
17.2 
17.0 
16.9 

15.3 
13.7 
12.6 
13.3 
13.8 

13.7 
14.4 
14.1 
13.8 
14.0 

14 .4 
16.3 
17.5 
17.5 
17.9

10.8 
13.0 
14 .7 
16.9 
20.9 

17.6 
16.7 
17.0 
17.0 
17.5 

17.7 
17.6 
17.1 
17.1 
16.8 

15.1 
13.6 
12.7 
13.4 
13.7 

13.8 
14.4 
14 .1 
13.8 
14.1 

14 .7 
16.3 
17.5 
17.6 
18.1

10.8 
12.8 
15.1 
17.4 
20.8 

17.7 
16.8 
17.2 
17.1 
17.7 

17.5 
17.3 
17.1 
17.3 
16.6 

15.1 
13.6 
13.1 
13.4 
13.7 

13.9 
14 .5 
14.1 
13.8 
14.0 

14 .7 
16.4 
17.4 
17.7 
18.1

10.9 
13.0 
15.4 
17.7 
20.3 

17.7 
16.6 
17.1 
17.0 
17.7 

17.4 
17.2 
17.1 
17.3 
16.5 

15.1 
13.5 
13.2 
13.4 
13.7 

14.0 
14.5 
14.1 
13.8 
14.0 

14.9 
16.5 
17.3 
17.7 
18.1

11.1 
13.3 
15.7 
17.8 
20.0 

17.5 
16.6 
17.2 
17.1 
17.7 

17.5 
17.3 
17.3 
17.3 
16.6 

15.0 
13.4 
13.2 
13.6 
13.7 

14.0 
14.6 
14.1 
14.1 
14.0 

15.1 
16.5 
17.4 
17.7 
18.1

11.3 
13.5 
16.0 
18.1 
19.9 

17.5 
16.7 
17.3 
17.2 
17.7 

17.6 
17.4 
17.2 
17.3 
16.5 

14.9 
13.3 
13.2 
13.5 
13.7 

14.0 
14.6 
14.0 
14.0 
14.0 

15.3 
16.7 
17.4 
17.7 
18.1

11.5 
13.5 
16.3 
18.5 
19.8 

17.4 
16.8 
17.3 
17.2 
18.0 

17.7 
17 .3 
17.2 
17.3 
16.4 

14.7 
13.2 
13.2 
13.5 
13.8 

14.0 
14 .5 
14 .0 
14.0 
14 .0 

15.4 
16.8 
17.4 
17.7 
18.1

1946 18.2 18.1 18.3 18.4 18.5 18.7 19.8 20.2 20.4 20.8 21.3
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194 
1948 
1949 
1950 

1951 
1952 
1953 
1954 
1955 

1956 
1957 
1958 
1959 
1960 

1961 
1962 
1963 
1964 
1965 

1966 
1967 
1968 
1969 
1970 

1971 
1972 
1973 
1974 
1975 

1976 
1977 
1978 
1979 
1980 

1981 
1982 
1983 
1984 
1985 

1986 
1987 
1988 
1989 
1990 

1991 
1992 
1993 
1994 
1995 

1996 
1997 
1998 
1999

21.5 

24 .0 
23.5 

25.4 
26.5 
26.6 
26.9 
26.7 

26.8 
27.6 
28.6 
29.0 
29.3 

29.8 
30.0 
30.4 
30.9 
31.2 

31.8 
32. 9 
34 . 1 
35.6 
37 .8 

39.8 
41.1 
42.6 
46.6 
52. 1 

55.6 
58.5 
62.5 
68.3 
77.8 

87.0 
94 .3 
97.8 

101.9 
105.5 

109.6 
111.2 
115.7 
121.1 
127.4

2--.5= 
23.S 
23.8 
23.S 

25.7 
26.3 
26.5 
26.9 
26.7 

26.8 
27.7 
28.6 
28. 9 
29.4 

29.8 
30. 1 
30. 4 
30.9 
31.2 

32.0 
32. 9 
34. 2 
35.8 
38.0 

39.9 
41.3 
42.9 
47.2 
52.5 

55.8 
59.1 
62.9 
69.1 
78.9 

87.9 
94 . 6 
97. 9

102.4 102.6 
106.0 106.4 

109.3 108.8 
111.6 112.1 
116.0 116.5 
121.6 122.3 
128.0 128.7

134.6 134.8 135.0 
138.1 138.6 139.3 
142.6 143.1 143.6 
146.2 146.7 147.2 
150.3 150.9 151.4 

154.4 154.9 155.7 
159.1 159.6 160.0 
161.6 161.9 162.2 
164.3

23.4 

23.8 

23.6 

25.8 
26.3 
26.6 
26.9 
26.7 

26.8 
27.8 

28.8 
28.9 
29.4 

29.8 
30. 
30.5 
30. 9 
31.3 

32. 1 
33.0 
34 .3 
36.1 
38.2 

40.0 
41.4 
43.3 
47.8 
52.7 

55.9 
59.5 
63.4 
69.8 
80.i 

88.5 
94 .5 
97. 9

21.9 
23.8 
23.9 
23.6 

25.8 
26.4 
26.6 
26.8 
26.7 

26.9 
27.9 
28.9 
29.0 
29.5 

29.8 
30.2 
30.5 
30.9 
31.4 

32.3 
33.1 
34.4 
36.3 
38.5 

40.1 
41.5 
43.6 
48.0 
52.9 

56.1 
60.0 
63.9 
70.6 
81.0 

89.1 
94 .9 
98.6 

103.1

106.9 107.3 

108.6 108 . 9 
112.7 113.1 
117.1 117.5 
123.1 123.8 
128.9 129.2 

135.2 135.6 
139.5 139.7 
144.0 144.2 
147.4 147.5 
151.9 152.2 

156.3 156.6 
160.2 160.1 
162.5 162.8

23.9 
23.8 
23.7 

25.9 
26.4 
26.7 
26.9 
26.7 

27.0 
28.0 
28.9 
29.0 
29.5 

29.8 
30.2 
30.5 
30.9 
31.4 

32.3 
33.2 
34 .5 
36.4 
38.6 

40.3 
41.6 
43.9 
48.6 
53.2 

56.5 
60.3 
64.5 
71.5 
81.8 

89.8 
95.8 
99.2 

103.4

22.0 
24 .1 
23.9 
23.8 

25.9 
26.5 
26.8 
26.9 
26.7 

27 .2 
28.1 
28.9 
29.1 
29.6 

29.8 
30.2 
30.6 
31.0 
31.6 

32.4 
33.3 
34 .7 
36.6 
38.8 

40.6 
41.7 
44.2 
49.0 
53.6 

56.8 
60.7 
65.2 
72.3 
82.7 

90.6 
97.0 
99.5 

103.7 
107.6 

109.5 
113.5 
118.0 
124.1 
129.9 

136.0 
140.2 
144.4 
148.0 
152.5 

156.7 
160.3 
163.0

24 .4 
23.7 
24.1 

25.9 
26.7 
26.8 
26.9 
26.8 

27.4 
28.3 
29.0 
29.2 
29.6 

30.0 
30.3 
30.7 
31.1 
31.6 

32.5 
33.4 
34 .9 
36.8 
39.0 

40.7 
41.9 
44.3 
49.4 
54 .2 

57. 1 
61.0 
65.7 
73.1 
82.7

24 .5 
23.8 

24.3 

25.9 
26.7 
26.9 
26.9 
26.8 

27.3 
28.3 
28.9 
29.2 
29.6 

29.9 
30.3 
30. 7 
31.0 
31.6 

32 . 7 
33.5 
35.0 
37.0 
39.0 

40.8 
42.0 
45.1 
50.0 
54.3 

57.4 
61.2 
66.0 
73.8 
83.3

91.6 92.3 93.2 
97.5 97.7 97.9

99.9 100.2 
104.1 104.5 
107.8 108.0 

109.5 109.7 
113.8 114.4 
118.5 119.0 
124 . 4 124 . 6 
130.4 131.6 

136.2 136.6 
140.5 140.9 
144.4 144.8 
148.4 149.0 
152.5 152.9 

157.0 157.3 
160.5 160.8 
163.2 163.4

100.7

2 3. C: 
24.5 
23.9 
24.4 

26.1 
26.7 
26.9 
26.8 
26.9 

27.4 
28.3 
28.9 
29.3 
29.6 

30.0 
30.4 
30.7 
31.1 
31.6 

32.7 
33.6 
35.1 
37. 1 
39.2 

40.8 
42.1 
45.2 
50.6 
54.6 

57.6 
61.4 
66.5 
74.6 
84.0

105.0 105.3 
108.3 108.7 

110.2 110.3 
115.0 115.3 
119.8 120.2 
125.0 125.6 
132.7 133.5

24 .4 
23.7 
24 .6 

26.2 
26.7 
27.0 
26.8 
26.9 

27.5 
28.3 
28.9 
29.4 
29.8 

30.0 
30.4 
30.8 
31.1 
31.7 

32.9 
33.7 
35.3 
37.3 
39.4 

40.9 
42.3 
45.6 
51.1 
54 .9 

57.9 
61.6 
67.1 
67 . 1 

84.8 

93.4 
98.2 

101.0

137.2 137.4 137.8 
141.3 141.8 142.0 
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LONG TERM CARE CALCULATION

Long Term Care Calculation 

Base Amount (Starting in Dec. 1978) $250,000 

CPI-U December, 1978 67.7 

CPI-U January, 1999 164.3 

Adjusted Long Term Care = $250,000 x (CPI-U most recent / CPI-U Dec., 1978)

Adjusted Long Term Care $606,721

07/13/2000 - 9:10 AM - WM.RecPlanEst.JuIy2000.xls

International Uranium (USA) Corp.  
White Mesa Mill
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Attachment D - Reclamation Material Characteristics

Material proposed for use in the reclamation of the White Mesa Mill tailings cells is available from 
stockpiles on the site, which were generated from construction of the existing cells. In the case of 
clay material for radon barrier, it is available to supplement the onsite material from the Section 16 
borrow site located approximately 3 miles to the south of the exiting cells.  

The characteristics of the materials are generally described in the text of the Reclamation Plan. In 
addition, test work was completed on the clay borrow material as well as the onsite stockpiles.  

The Section 16 clay material was originally tested in 1982 by D'Appolonia Consulting Engineers, 
Inc. This test work included: 

-- Classification 
- Grain size, sieve and hydrometer 
- Atterberg limits 
- Specific gravity 

-- X-ray diffraction 

-- Cation Exchange Capacity 

-- Exchangeable Cations 

-- Modified Proctor 

-- Permeability 

A copy of the full D'Appolonia Report is included in this Attachment 

The onsite random fill and clay stockpiles were sampled in characterized in a program detailed in 
the April 15, 1999, submittal to the NRC, "Additional Clarifications to the White Mesa Mill 
Reclamation Plan". A copy of this sampling and testing program are included in this Attachment 
as well as the results of the characterization work. The samples wee characterized for: 

-- Classification 
- Grain size and sieve 
- Atterberg limits 

-- Standard Proctor 

The results of these tests for the onsite stockpiled material are included in this Attachment.



CONSULTING ENGINEERS, INC.  

March 8, 1982 

Project No. RM78-682B 

Mr. H. R. Roberts 
Energy Fuels Nuclear, Inc.  
1515 Arapahoe Street 
Three Park Central, Suite 900 
Denver, Colorado 80202 

Letter Report 

Section 16 Clay Material Test Data 

White Mesa Uranium Project 
Blanding, Utah 

Dear Harold: 

This report presents the results of field investigations and laboratory tests 

performed on Section 16 clay material. The material tested was obtained from 

borings and test pits made in April 1979. The laboratory tests were performed 

and the data retained in our files until your recent request for the data.  

Field Investigations 

The area of investigation is a canyon located in Section 16, about three miles 

south of the mill site. Seven borings were dril'led as part of the field 

investigations. These borings, 100 through 106, are located approximately as 

shown on Figure 1.  

The borings were drilled with a rig provided by Energy Fuels using the rotary 

method with air pressure to flush out the cuttings. Samples were obtained by 

sampling the cuttings on five foot intervals. Only qualitative information on 

the subsurface materials is available because of the method of drilling and 

sampling utilized. However, the qualitative information and samples obtained 

are suitable to provide preliminary data on the character of the subsurface 

materials present.  

Three test pits (1-3) were excavated to obtain bulk samples for laboratory 

testing. The location of the test pits is shown on Figure 1.  

Samples from Boring 2-16 drilled by Energy Fuels in November 1978 were also 

provided to D'Appolonia for testing. The location of Boring 2-16 is shown on 

Figure 1.  

7400 SOUTH ALTON COURT. ENGLEWOOD, CO 80112 TELEPHONE: 303/771-3464 TELEX 45-4565 

BECKLEY, WV CHESTERTON, IN. CHICAGO. IL HOUSTON, TX _AGUNA NIGUEL. CA 
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Subsurface Conditions 

The subsurface conditions in the canyon, based on the boring data, are shown 

on Cross Sections A-A' and B-B' presented on Figures 2 and 3, respectively.  

The plan locations of these cross sections is shown on Figure 1. As shown on 

the cross sections, the subsurface consists of a surficial layer of red clayey 

and silty sand about five feet thick. The underlying material is mostly a red 

or gray silty clay. The consistency of the silty clay layer varies from stiff 

to hard, based on observations of the drillers and rig during drilling. A 

lense or layer of very hard silt was noted in Boring 105. This layer appears 

to be a well cemented unit from the cutting samples obtained. In Boring 106, 

the surficial sand layer was about 20 feet thick and a clayey sand layer was 

also encountered at a depth of about 30 feet.  

The laboratory soil classifications for the tested samples are also shown on 

Cross Sections A-A' and B-B'. The testing program is discussed in detail in 

the following section, however, the testing results indicate that the silty 

clay layer is mostly a CL or CH material with one sample being a SM and two a 

ML. These test results show the material is basically a fine grained soil 

with a varying amount of silt and clay size particles. The plasticity 

characteristics of the material vary from low to high. Further discussion of 

the test results and material characteristics is given below.  

Water in the borings was not noted except for Boring 104 for which a depth of 

about 43 feet was measured. This depth is not considered completely reliable 

since it was measured only one day after drilling and the water level may not 

have had time to stabilize.  

Laboratory Test Results 
The laboratory testing program conducted on samples from the borings and test 

pits included the following types of tests: 

"o Classification 
- Grain size, sieve and hydrometer 

- Atterberg limits 

- Specific gravity 

"o X-Ray Diffraction 

"o Cation Exchange Capacity 

"o Exchangeable Cations 

"o Modified Proctor Compaction Density 

"o Permeability 

The results of the classification tests are given on Table 1. The soil 

classifications given are shown on Cross Sections A-A' and B-B' (Figures 2 and 

3) and were discussed above.

1)
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The cation exchange capacity (CEC) and exchangeable ions were conducted to 

evaluate the type of clays present and the chemical effects resulting from 

contact with the tailings liquid. Tests were run on samples from Test Pits 2 

and 3 samples and Boring 103 (15-20 foot depth). Soil from each sample was 

treated by soaking in simulated tailings liquid for 48 hours before testing.  

Both treated and untreated (as received) samples were tested and the results 

are presented on Table 2. Results of the testing are summarized as follows: 

"o The untreated samples indicate pH (1:1) values between 

7.40 and 8.35 with CEC values in the 45-56 meq/lOOg 

range. The predominate exchangeable ions are calcium 

and sodium for Test Pits 2 and 3 and calcium and 

magnesium for Boring 103 (15-20 ft).  

" The treated samples indicate pH (1:1) values between 

1.70 and 2.35 with CEC values in the 90-100 meq/lO0g 

range. The predominate exchangeable ions are hydro

gen, calcium, and magnesium for all the samples.  

These results indicate that exposure to the tailings water causes: 

- the pH (1:1) of the material to decrease.  
- the exchangeable hydrogen and magnesium to 

increase.  
- the exchangeable calcium and sodium to decrease.  

- the CEC to increase by a factor of about two due 

primarily to the large increase in exchangeable 
hydrogen.  

The effects of these changes on clay material properties, particularly 

permeability, is discussed in the following paragraphs.  

The X-ray diffraction tests were run on material from the same three samples 

as tested for CEC and exchangeable ions. The x-ray diffraction testing was 

conducted to evaluate the type of clay minerals occurring in the material.  

The results of the testing are given on Table 3. As shown, about 50 percent 

of the material is quartz, 25 percent montmorillonite, 25 percent illite, and 

minor percentages of other minerals. Montmorillonite is an active clay 

mineral which typically has a low coefficient of permeability. Illite is also 

a clay mineral, but it is typically relatively inactive with a somewhat higher 

coefficient of permeability.  

Modified Proctor compaction tests were conducted on four different samples.  

Test Pits 1, 2 and 3 samples were tested and a composite sample from Boring 2

16 (85 to 210 feet depth). The results of the modified Proctor tests are 

given on Table 1. The average maximum dry density measured is 107 pounds per 

cubic foot and the average optimum water content is 17.5 percent.

D�A v�r.OLONL
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Permeability tests were conducted on compacted samples of material from Boring 

2-16 (composite 85-120 feet), Boring 101 (composite 0-25 feet), Boring 103 

(composite 0-25 feet) and Test Pit 2. The tests were conducted in perme

ability cells with a confining pressure applied around the sample which is 

encased in a rubber membrane. A differential pressure was applied across the 

sample and flow of fluid through the sample measured. Both distilled water 

and simulated tailings liquid were used in the tests. The tests on Borings 

101 and 103, and Test Pit 2 were conducted over a period of about five months 

to assess the effects of tailings liquid on the permeability of the 

material. The tests were conducted with distilled water for about two months 

to establish saturation and steady state flow. Tailings liquid was then 

introduced to the sample and the test continued for three more months. The 

results of the permeability tests are presented on Table 4 along with other 

pertinent sample data. The material has an average coefficient of, erme

ability with water of 3.3xi0o- 0 centimeters per second and 5.lxlO centi

meters per second with simulated tailings liquid. The test results indicate 

that the permeability of the material was essentially the same with distilled 

water and tailings liquid and no degradation of the material was indicated.  

Conclusions and Recommendations 

Based on the field and laboratory investigations discussed above, conclusions 

which can be made regarding the materials in Section 16 are: 

"o The material is mostly a silty clay (CL to CH) with 

slight variation in properties. The clay minerals are 

mostly montmorillonite with some illite.  

"o The material varies laterally with some layers or 

lenses of sand and silt. The consistency of the 

material also varies from stiff to hard or very hard.  

"o The permeability values of the material are very low 

and long-term permeability tests conducted with 

simulated tailings liquid indicate little change in 

permeability with time. This result is in good 

agreement with the results of the CEC, exchangeable 

ion tests and x-ray diffraction test results.  

"o The clay material is suitable for use as borrow for 

use as a clay liner or in situ as a natural liner 
layer.  

Recommendations for further assessment of the clay for use as a borrow area or 

in situ clay liner source are: 

o Geotechnical borings with split spoon samples to 

assess the material characteristics more specifically, 

including consistency, natural water content, and 
classification.  

IDA ~LN
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o Field permeability tests (falling or rising head) in 

the borings to measure the in situ permeability.  

o Installation of piezometers to determine the ground 

water level.  

Additional discussion of the above recommendations can be provided as neces

sary depending on your needs.  

Very truly yours, 

Corwin E. Oldweiler 

Project Engineer 

CEO:par
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TABLE 2

CATION EXCHANGE CAPACITY AND EXCHANGEABLE CATION 
TEST RESULTS

PARAMETER UNITS

UNTREATED SAMPLES 
TEST PIT TEST PIT BORING 

2 3 103

TREATED SAMPLES(i) 
TEST.3T TEST PIT BORING 

2 3 103

pH (0:1) 

Buffer pH 

Exchangeable: 

H 

Ca 

Mg 

Na 

K 

Cation Exchange 
Capacity (CEC)

(1)Samples soaked in simulated tailings 
(2)Represents triplicate results.

liquid for 48 hours before testing.

8.35 
NA 

0 

19.5 

4.3 

20.0 

1.2 

45

meq/10Og 

meq/100g 

meq/10Og 

meq/100g 

meq/10Og 

meq/10og

7.40 
NA 

0 

21.1 

4.9 

28.0 

2.5 

56

7.60 
NA 

0 

25.8 

15.4 

6.5 

0.6 

48

2.30 
2.28 

56.6 

12.3 

17.0 

3.7 

0.8 

90

2.35 
2.20 

57.6 

13.5 

20.3 

6.5 

1.6 

100

1 .70 
2.15 

58.2 

18.7 

17.8 

2.6 

0.5 

98
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TABLE 3

X-RAY DIFFRACTION SEMI-QUANTITATIVE RESULTS 

SAMPLE QUARTZ ANDESINE MONTMORILLONITE ILLITE MIXED LAYER 

Test Pit 2 50%+ -5Z 10-25% 10-25% 5-10% 

Test Pit 3 50%+ 5-10% 10-25% 10-25% 5-10% 

Boring 101 50%+ 5-10% 25-50% Trace -5% 

(15'-20' Depth)



r

TABLE 4 

PERMEABILITY TEST RESULTS

SAMPLE 
BORING/ DEPTH

INITIAL 
DRY DENSITY 

ID D9

CONDITIONS 
WATER CONTENT 

(PRRCRNT)

COEFFICIENTS OF 
WITH DISTILLED 

WATER 
(CM/SEC)

Trb~L rLL %..r~.Lj (PERCENT)- -

PERMEABILITY 
WITH TAILINGS 

LIQUID 
(CM/SEC)

1.2 x 10-9 

5.2 x I0-10 

4.7 x I0-10

2-16 85-210

9.4 x 10-10 

7.5 x 10-10 

2.3 x 10-1o 

1.0 x 10-10 

5.5 x 10-10

C

103 

101

0-25 

0-25

2

2-16

116.7 

117.5 

110.7 

101

13.3 

14.6 

14.7

85-210 15

Ito 15



Soil Sampling and Testing Program - White Mesa Mill

The purpose of this Soil Sampling and Testing Program is to verify the soil classification, 

gradation and compaction characteristics (standard proctor) of the stockpiled random fill and 

clay materials that will be used for cover materials on the tailings cells at the White Mesa Mill.  

Additionally this program will verify the compaction characteristics and gradation of the random 

fill materials utilized in the platform fill previously placed on Cells 2 and 3.  

Sampling 

Sampling will take place on each of six stockpiles of random fill (designated RF-l through RF-6 

on Exhibit A), two clay material stockpiles (C-1 and C-2 on Exhibit A), and on platform fill 

areas in Cells 2 & 3. A total of 9 samples will be taken from the random fill stockpiles. Two (2) 

samples will be taken from the clay stockpiles and three (3) samples will be taken from the 

covered areas of the cells. Samples will be taken from test pits excavated by a backhoe. Samples 

will be taken from a depth of 8 feet in stockpiles and from 2 foot depth in cells. One backhoe 

bucket full of material will be taken from the test pit at the specified depth and dumped 

separately. This sample will be quartered and one quarter will be screened to minus 2" (rocks 

over 8" will be removed prior to screening). Two five gallon sample buckets will be filled with 

sample randomly selected from the screened fraction. Oversized material remaining after the 

screening of the sample will be visually classified and then weighed. Sample locations will be 

indicated on a site map and sample descriptions will recorded and maintained in the facility's 

records. A total of fourteen samples will be submitted for testing during this program.  

Testing 

Samples will be packaged and shipped to a certified commercial testing laboratory for testing.  

Tests will be run on each sample for standard proctor (ASTM D698), particle size analysis 

(ASTM Cl17 and ASTM C136), soil classification (ASTM D2487) and plasticity index 

(Atterberg limits ASTM D4318).

SOILTEST.DOC/ 04/14/99/2:50 PM
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THIS PAGE IS AN 
OVERSIZED DRAWING 

OR FIGURE, 
THAT CAN BE VIEWED AT 

THE RECORD TITLED: 
EXHIBIT A: 

SOIL SAMPLING AND TESTING 
PROGRAM SAMPLE AND 
STOCKPILE LOCATIONS 

WITHIN THIS PACKAGE...OR, 
BY SEARCHING USING THE 

DRAWING NUMBER: 
EXHIBIT A 

NOTE: Because of this page's large file size, it may be more convenient to 

copy the file to a local drive and use the Imaging (Wang) viewer, which can be 
accessed from the Programs/Accessories menu.  
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MOISTURE-DENSITY RELATIONSHIP TEST
125 

120

O. 115 

C 

110 

105 

100
8 10 12 14 16 18 20

Water content, % 

Test specification: ASTM D 698-91 Procedure B, Standard 

Oversize correction applied to each point

Elev/ Classification Not.  

Depth USCS AASHTO Moist.

ROCK CORRECTED TEST RESULTS UNCORRECTED MATERIAL DESCRIPTION

Maximum dry density = 122.0 pcf 116.1 pcf 2-1-W 

Optimum moisture = 11.6 % 13.8 % Sand, clayey, grvly, brn 

Remarks: 

Project No.: 804899 

Project: International Uranium Corporation SUBMITTED BY: Client 

Location: Soil Sample Testing TESTED BY: JH 

Date: 5/3/99 

MOISTURE-DENSITY RELATIONSHIP TEST 

WESTERN COLORADO TESTING, INC. Fig. No. 7

(-)
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LIQUID AND PLASTIC LIMITS TEST REPORT

w 
0L

LIQUID LIMIT

MATERIAL DESCRIPTION LL PL PI %<#40 %<#200 USCS 

, Sand, very clayey, sl silty, red 23 19 4 56.9 25.1 SM 

Project No. 804899 Client lntermtional Uranium Corpomfion Remarks: 

Project: Soil Sample Testding *Tesed By. JH 

OSource: Sample No.: 2-1-W 

UQUID AND PLASTIC LIMITS TEST REPORT 

WESTERN COLORADO TESTING, INC. Flaure 22



PARTICLE SIZE DISTRIBUTION TEST REPORT

GR~AIN SIZE -mm

I %+� I %GRAVEL. I %SAND % SILT % CLAY USCS AASHTO PL I U_

24.8 50.1 SM A-2-4(0) 19 23 

SIEVE PERCENT FINER SIEVE PERCENT FINER SOIL DESCRIPTION 
nuffed 0 Saed, very clayey, si silty, red 

3 100.0 #4 75.2 
2 100.0 #10 66.3 

1.5 100.0 #20 60.7 
1 97.1 #40 56.9 

3/4 93.4 #60 49.9 
1/2 86.3 #100 38.8 
3/8 82.6 #200 25.1 

GRAIN SIZE REMARKS: 

D60 0.726 0 Tested By- JH 

D30 0.0973 
D00 

COEFFICIENTS 

cc 
Cu 

o Souroe: Sample No.: 2-1-W 

Client: International UraniumCorporation 

WESTERN COLORADO TESTING, INC. Pmjw S Sample Testing 

PRole No.: 804899 Fmure 38
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MOISTURE-DENSITY RELATIONSHIP TEST
124 

122 

0120 

C 

118 
L 

116 

114
6 8 10 12 14 16

Water content, % 

Test specification: ASTM D 698-91 Procedure B, Standard 

Oversize correction applied to each point

Elev/ Classification Nat.  

Depth USCS AASHTO Moist

ROCK CORRECTED TEST RESULTS UNCORRECTED MATERIAL DESCRIPTION

Maximum dry density = 12-2.8 pcf 122.8 pcf 2W-7C 

Optimum moisture = 10.8 % 10.8 % Sand, silty, gravely, br 

Project No.: 804899 Remarks: 

Project: International Uranium Corporation SUBMITTED BY: Client 

Location: Soil Sample Testing TESTED BY: JH 

Date: 5/3/99 

MOISTURE-DENSITY RELATIONSHIP TEST 

WESTERN COLORADO TESTING, INC. Fig. No. _

ZAV for 
Sp. G.  

2.65
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PARTICLE SIZE DISTRIBUTION TEST REPORT
S 

SS
. . i

- 88� U
P SIZE I O TS R

I; T-1 
90 

70 

50 

10 

010 w0 .0 
200 100 o0 o. 0.01 0.001 

GRAIN SIZE - mm

I.. / ] k".l~A'UI~ I �AND I %SILT I %CLAY I USCE I AAStIIU I i�L I

0 15954.5 -SM A-2-4(O) NP 

SIEVE PERCENT FINER SIEVE PERCENT FINER SOIL DESCRIPTION 

IGS number 0 Sand, silty, gravely, brown 
size 0 size 0 

3 100.0 #4 84.1 
2 100.0 #10 80.3 

1.5 100.0 #20 77.0 
1 100.0 #40 68.6 

3/4 95.7 #60 46.4 
1/2 91.0 #100 36.7 
3/8 88.3 #200 29.6 

GRAIN SIZE REMARKS

D60  -0.344 0 Tensd By. JH 

D30  0.0781 
Dj0 

COEFFICIENTS 

Cc 

o Sotuve: Sample No.: 2W-7C

Chn Cle nt:niati0a Ur==nCorporaon 

WESTERN COLORADO TESTING. INC.. Prjct Soil Sample Testing 

I P No.: 804899 Fiaro 39
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MOISTURE-DENSITY RELATIONSHIP TEST
130 

125 

U 
0. 120 

4-, 

C 

115 

110 

105

Water content, % 

Test specification: ASTM D 698-91 Procedure C, Standard 

Oversize correction applied to each point

Elev/ Classification J Nat.  Depth USCS AASHTO Moist.

I

DI�t�L 0t'TIfl TF�T PFSLIITS 
r's�s�.,r� � . -

UNCORRECTED MATERIAL DESCRIPTION

Maximum dry density = 122.4 pcf 119.3 pcf 3-1C 

Optimum moisture = 10.7 % 11.8 % Sand, clayey, grvly, brn 

Remarks: 

Project No.: 804899 

Project: International Uranium Corporation SUBMITTED BY: Client 

Location: Soil Sample Testing TESTED BY: JH 

Date: 5/3/99 

MOISTURE-DENSITY RELATIONSHIP TEST 

WESTERN COLORADO TESTING, INC. Fig. No. 9

8 10 12 14 16 18 20

U

ZAV for 
Sp.G.  

2.65

I



LIQUID AND PLASTIC LIMITS TEST REPORT

x 
z

LIQUID LIMIT 

MATERIAL DESCRIPTION ILL PL PI %<#40 %<#200 USCS 

Sand, clayey, gravely, brown 26 16 10 69.5 36.9 SM 

Project No. 804899 Client lntemational Uranium Corporation Remarks: 

Project: Soil Sample Testing *Tested By, J1H 

*Source: Sample No.: 3-1C 

LIQUID AND PLASTIC LIMITS TEST REPORT 

WESTERN COLORADO TESTING, INC. Figure 23
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PARTICLE SIZE DISTRIBUTION TEST REPORT

100 M d I H 90 

70 

50 

30 

20 

10 

., it at1 i 

0 

ugu Ul.LM" J t!

200 100 10

%.3 I %GRAVEL I SSAND %SLT % TCLAY USCS AASHTO I Pt I LL 1

0 17.4 45.7 SM A-4(0) 16 26 1 

SIEVE PERCENT FINER SIEVE PERCENT FINER SOIL DESCRIPTION 
number - Sand, claycy, gravely, brown 

3 100.0 #4 82.6 
2 100.0 #10 77.4 

1.5 100.0 #20 74.0 
1 100.0 #40 69.5 

3/4 95.8 #60 57.0 
1/2 91.3 #100 47.2 
3/8 88.3 #200 36.9 

GRAIN ZE REMARKS: 

D60  0.282 0 cTW By- .H 

COEFFICIENTS 

ccI 
Cu 

o Soune: Sample No.: 3-1C 

Cliert: intnati'la1 Uramium-Corporation 

WESTERN COLORADO TESTING, INC. Projsct Soil Sample Test'ng 

Prjec No.: 804899 Fiaure 40

w 
z 

z wU 
C.) 
M

a

0.01 0.001O'1 GRAIN SIZE - mm 0.1



MOISTURE-DENSITY RELATIONSHIP TEST
118------------------------

116 

U 

.4--\ 

C 114 

C 

S112 

110 

108 

10 12 14 16 18 

Water content. % 

Test specification: ASTM D 698-91 Procedure A, Standard 

Oversize correction applied to each point 

Elev/ Classification Nat. SP.G. LL 

Depth USCS AASHTO Moist.

ZAV for 

Sp. G.= 

2.70

20 22

A.IROCK CORRECTED TEST RESULTS UNCORRECTED MATERIAL DESCRIPTION

Maximum dry density = 117.7 pcf 117.7 pcf C1-S1 

Optimum moisture = 15.1 % 15.1 % Clay, v sandy, silty, rd 

Project No.: 804899 Remarks: 

Proe4ect: International Uranium Corporation SUBMITTED BY: Client 

Location: Soil Sample Testing TESTED BY: JH 

Dote: 5/3/99 

MOISTURE-DENSITY RELATIONSHIP TEST 

WESTERN COLORADO TESTING, INC. Fig. No. 10



LIQUID AND PLASTIC LIMITS TEST REPORT

x 

z

MATERIAL DESCRIPTION LL PL P1 %<#40 %<#200 USCS 

* Clay, very sandy, silty, red 28 16 12 98.3 64.8 CL 

Project No. 804899 Client Intemational Uranium Corporation Remarks: 

Project* Soil Sam pesu Tmestd By. 3-1 

eSource: Sample No.: CI-SI 

UQUID AND PLASTIC LIMITS TEST REPORT 

WESTERN COLORADO TESTING, INC. Flaure 24



PARTICLE SIZE DISTRIBUTION TEST REPORT

£

100
_________ I 

- r - r .i��*i

SAN % SILT I% CLAY USCS 1 AASHTO IPLI|LL I

0 0.0 35.2 -CL A-6(5) 16 28 

SIEVE PERCENT FINER SIEVE PERCENT FINER SOIL DESCRIPTION 
numer 0 Clay, vey sandy, silty, rmd 

ste 0 size 0_ 

3 100.0 #4 100.0 
2 100.0 #10 99.9 

1.5 100.0 #20 99.5 
1 100.0 #140 98.3 

3/4 100.0 #60 96.2 
1/2 100.0 #100 92.3 
3/8 100.0 #200 64.8 

GRAIN SIZE REMARKS: 

D60 o Tested By- ,i 

D3 0 

Djo 
COEFFICIENTS 

Cc 

o Source: Sample No.: CI-SI 

-Cis*t Intetnatioinal irani=mCoioraio 

WESTERN COLORADO TESTING, INC. Prmjoa Soil Sample Testng 

U Piect No.: 804899 FljrM 41
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50 
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MOISTURE-DENSITY RELATIONSHIP TEST
130 

125 

) 
0- 120

(D 
c

> 115 .- . .  

110 

105L 

8 10 12 14 16 

Water content, 

Test specification: ASTM D 698-91 Procedure C. Standard 

Oversize correction oppl ied to each point 

Elev/ Classification Not. Sp.G. LL 

Depth I USCS AASHTO Moist.

_________________________ I

ROCK CORRECTED TEST RESULTS UNCORRECTED MATERIAL DESCRIPTION

Maximum dry density = 124.2 pcf 120.7 pcf C2-S1 

Optimum moisture = 10.3 % 11.5 X Sand, clayey, grvly. brn 

Project No.: 804899 Remarks: 

Pro-ject: International Uranium Corporation SUBMITTED BY: Client 

Location: Soil Sample Testing TESTED BY: JH 

Date: 5/3/99 

MOISTURE-DENSITY RELATIONSHIP TEST 

WESTERN COLORADO TESTING, INC. Fig. No. ___

ZAV for 

Sp. G.= 

2.65

18 20



LIQUID AND PLASTIC LIMITS TEST REPORT

w 
0 
z 

co 
F:

LIQUID LIMIT

MATERIAL DESCRIPTION LL PL P %<#40 %<#200 USCS 

* Sand, clayey, gravely, brown 25 23 2 48.2 26.7 SM 

Project No. 804899 Client: International Uranium Co•poration Remarks: 

Project Soil Sample Testing 0 Tested By: JH 

* Source: Sample No.: C2-Sl 

LIQUID AND PLASTIC LIMITS TEST REPORT 

WESTERN COLORADO TESTING, INC. Flours 25



PARTICLE SIZE DISTRIBUTION TEST REPORT

z 

z 
w 

13-

1- af ' -D AVll %.SNrD % SILT %CLAY I uscs AASHTO I PL LtL.
0 31.9 41.4 SM A-2-4(0) 23 25 

SIEVE PERCENT FINER SIEVE PERCENT FINER SOI DESCRIPTtON 

MOMS 0 Sand, clayey, grvely, brown 
siz 0 0e 

3 100.0 #4 68.1 
2 100.0 #10 58.0 

1.5 96.6 #20 52.1 
1 94.8 #40 48.2 

3/4 90.0 #60 43.8 
1/2 84.9 #100 36.0 
3/8 80.3 #200 26.7 

GRAIN SIZE REMARKS: 

D60 2.48 0 Tested By. JH 

D30  0.0977 
D10 
S~COEFFICIENTS count 1 

Cc 

o Soure: Sample No.: C2-SI 

liCit international Uranium Corration 

WESTERN COLORADO TESTING, INC. Project Soil Sample Testing 

Proi'ct No.: 804899 Fknre 42



MOISTURE-DENSITY RELATIONSHIP TEST

10 12 14 16 18 

Water content. % 

Test specification: ASTM D 698-91 Procedure A, Standard 

Oversize correction applied to each point

20 22

Elev/ Classification I Nat.  

Depth USCS AASHTO iMoist.

ROCK CORRECTED TEST RESULTS UNCORRECTED MATERIAL DESCRIPTION

Maximum dry density = 114.1 pcf 114.1 pcf RF1-S1 

Optimum moisture = 13.2 Z 13.2 % Clay, silty, sandy, red 

Remarks: 

Project No.: 804899 

Pro-ject: International Uranium Corporation SUBMITTED BY: Client 

Location: Soil Sample Testing TESTED BY: JH 

Date: 5/3/99 

MOISTURE-DENSITY RELATIONSHIP TEST 

WESTERN COLORADO TESTING, INC. Fig. No. 12

114 

112 

U 
OL 110 

(I) 
C 
0) 

108 

106 

104

ZAV for 

Sp. G.= 

2.65



LIQUID AND PLASTIC LIMITS TEST REPORT

0 
z 

C.) 
F: 
Co 

0�

LIQUID LIMIT 

MATERIAL DESCRIPTION LL PL PI %<#40 %<#200 USCS 

Clay, silty, sandy, red 27 20 7 99.1 63.1 ML 

Project No. 804899 Client International Uranium Corporation Remarks: 

Project Soil Sample Testing 0 Tested By: JH 

0 Source: Sample No.: RF1-SI 

LIQUID MD PLASTIC LIMITS MST REPORT 

WESTERN COLORADO TESTING, INC. F,.ure 26
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PARTICLE SIZE DISTRIBUTION TEST REPORT

S

S 
S ES 

S �

6-1 
100 

97c 

80 

U 60 

~50 
J I I "ý 

U 40 
L 

30 

20 

10 

0 .  

200 100 10 1010.01 0.001 
G I I m -

% + 3 I % GRAVEL % SAND % SILT % CLAY USCS AASHTO Pt IL

0 O0.J0 36.9 ML A-4(0) 

SIEVE PERCENT FINER SIEVE PERCENT FINER SOIL DESCRIPTION 
r__m_ 0 0 Clay, silty, sandy, red size 

3 100.0 #4 100.0 
2 100.0 #10 99.8 

1.5 100.0 #20 99.5 
1 100.0 #40 99.1 

3/4 100.0 #60 97.6 
1/2 100.0 #100 95.2 
3/8 100.0 #200 63.1 

GRAIN SIZE REMARKS: 

D60 0 Tested Br. JH 

D3 0 
D10 

COEFFICIENTS 

cc 
Cu 

O Sourc: Sample No.: RFI-SI 

Chert International UiMiM-Corporatum 

WESTERN COLORADO TESTING, INC. Projt± Soi Sample Teting 

I- I 2i No.: 804899 Figure 43
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MOISTURE-DENSITY RELATIONSHIP TEST
125 

120 

c- 115 

U) 
c 

110 

105 

100

10

ZAV for 

Sp. .= 

2.65

12 14 16 18 20 22

Water content, % 

Test specification: ASTM D 698-91 Procedure B, Standard 

Oversize correction applied to each point

Elev/ Classification Nat. Sp.G. LL PI % > % < Depth USCS AASHTO Moist. 3/8 in No.200 

N/A % 2.65 18.0 % 

ROCK CORRECTED TEST RESULTS UNCORRECTED MATERIAL DESCRIPTION 

Maximum dry density = 118.3 pcf 111.3 pcf RF2-S1 

Optimum moisture = 13.2 % 16.1 7 Sand, clayey, grvly, brn 

Remarks: 

Project No.: 804899 

Proj-ect: International Uranium Corporation SUBMITTED BY: Client 

Location: Soil Sample Testing TESTED BY: JH 

Date: 5/3/99 

MOISTURE-DENSITY RELATIONSHIP TEST 

WESTERN COLORADO TESTING, INC. Fig. No. 13



PARTICLE SIZE DISTRIBUTION TEST REPORT
S SE

S

100
P I DISTIBU ION i IS REPOR1 T

lISiK ii i, i ti MI 

200 100 10 10.1 0.01 0.001 
GRAM SiZE - mm 

Sc f .

I �,flRAVIL I 'l SAND I %SILT I %CLAY I USCS IAASHTOIPLILLI

0 34.8 47.5 SM A-i-b NP NP 

SIEVE PERCENT FINER SIEVE PERCENT FINER SOIL DESCRIPTION 
inches numbe o Sand, A clayey, gravely, brown 

3 100.0 #4 65.2 
2 100.0 #10 52.6 

1.5 100.0 #20 44.0 
1 93-2 #40 38-8 

3/4 91.0 #60 32.9 
1/2 83.1 #100 25.8 
3/8 77.5 #200 17.7 

GRAIN SIZE REMARKS: 

D60 3.42 0 Tested By: JH 

D3 0  0.203 
D10 

COEFFICIENTS ýc tu I Cc 

o Souce: Sample No.: RF2-S 1 

,Clea InternvAional Uraorpomi-lion 

WESTERN COLORADO TESTING, INC. Project Soil Sample Testn 

II BPiec No.: 804899 Figure 44
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MOISTURE-DENSITY RELATIONSHIP TEST
135-

\ 

1.30 

r•125 00FN W 

U) 

CA 

>• 120 '.00 

L 

115 

110 
4 6 8 10 12 

Water content, % 

Test specification: ASTM D 698-91 Procedure C, Standard 

Oversize correction applied to each point 

Elev/ Classification Nat. Sp.G. LL 

Depth USCS AASHTO Moist.

ROCK CORRECTED TEST RESULTS

N/A %

UNCORRECTED

14

ZAV for 
Sp. G.= 

2.65

16

MATERIAL DESCRIPTION

Maximum dry density = 128.7 pcf 122.7 pcf RF2-S2 

Optimum moisture = 8.8 % 10.8 % Sand, gravely, brown 

Remarks: 

Project No.: 804899 

ProJect: International Uranium Corporation SUBMITTED BY: Client 

Location: Soil Sample Testing TESTED BY: JH 

Date: 5/3/99 

MOISTURE-DENSITY RELATIONSHIP TEST 

WESTERN COLORADO TESTING, INC. Fig. No. 14;
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PARTICLE SIZE DISTRIBUTION TEST REPORT
S

100

z 
z 
0 

a_

*0 *� � 
- S � r. 0 B

i 1 1 1 k I t1A I 

,-" ! 1tl i • i 11H! 
70 

50 

30 

20 

10 

200 10 10 1 0.1 o0.01 0.001 

GRAN SIZE - mm

�+3 I %GRAVEL % SAND % SILT % CLAY LUSCS AASI-HTO H-PL tLL

0 30.9 50.5 SM A-2-4(0) NP" NP 

SIEVE PERCENT FINER SIEVE PERCENT FINER SOIL DESCRIPTION 

Snu 0 Sand, gravely, -bown 

3 100.0 #4 69.1 
2 100.0 #10 61.1 

1.5 100.0 #20 56.4 
S 96.2 #40 51.7 

3/4 94.8 #60 38.0 
1/2 88.4 #100 24.4 
3/8 80.1 #200 18.6 

JGRAIN SIZE REMARKS: 

D60 1.73 o Tested By. JH 

D3 0  0.190 
D10 

COEFFICIENTS 

Ccc 
Cu 

o Source: Sample No.: RF2-S2 

Clert International UraniuinCorporafion 

WESTERN COLORADO TESTING. INC. ProjSct Soil Sample Testing 

ProIect No.: 8899 Figure 45
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MOISTURE-DENSITY RELATIONSHIP TEST
130 

125 

0 120 

C 

115 

110 

105

ZAV for 
Sp. G.= 

2.65

8 10 12 14 16 18 20

Water content, % 

Test specification: ASTM D 698-91 Procedure C, Standard 

e .... •-Pion a lied to each Doint

EIev/ Classification I Nat. Sp.G. LL PI % > % < 

Depth USCS AASHTO Moist. { 3/4 in No.200 

N/A % 2.65 6.6 % 

ROCK CORRECTED TEST RESULTS UNCORRECTED MATERIAL DESCRIPTION 

Maximum dry density = 121.4 pcf 119.2 pcf RF3-S1 

Optimum moisture = 11.3 % 12.1 % Sand, clayey, grvly, brn 

Project No.: 804899 
Remarks: 

Proect: International Uranium Corporation SUBMITTED BY: Client 

Location: Soil Sample Testing TESTED BY: JH 

Date: 5/3/99 

MOISTURE-DENSITY RELATIONSHIP TEST 

WESTERN COLORADO TESTING, INC. Fig. No. 15



PARTICLE SIZE DISTRIBUTION TEST REPORT
S 

�ffW-1-Tr
I tI 5

80 

70 . .. .  

7' 

~50 

U 4 0 

I I 

30__ 

20 

200 100 10 1 0.1 0.01 0.001 
GRAIN SIZE - mm

%+3" % GRAVEL % SAND I % SILT I % CLAY I USCS AASHTO I PL I LL I

0 28.0 41.4 1 SM A-2-4(0) NP 

SIEVE PERCENT FINER SIEVE PERCENT FINER SOIL DESCRIPTION 
number 0 Sand, si cdy, graVely, brown 

size 0sz 

3 100.0 #4 72.0 
2 100.0 #10 62.9 

1.5 100.0 4120 56.6 
1 91-2 #40 52.5 

3/4 87.6 #60 48.0 
1/2 83.2 #100 41.2 
3/8 79.8 #200 30.6 

GRAIN SIZE REMARKS: 

D60  1.41 oT-ested By:. IH 

D3 0 
D10 

COEFFICIENTS 

Cc I 

o Source: Sample No.: RF3-S I 

C..r International UraniummCorporation 

WESTERN COLORADO TESTING. INC. Prject: Soil Sample Testing 

LM Pro"ect No.: 804899 Figure 46
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MOISTURE-DENSITY RELATIONSHIP TEST
112 

110 

O108 

c 

106 

104 

102
12 14 16 18 20 22 24

Water content. % 

Test specification: ASTM D 698-91 Procedure A. Standard 

Oversize correction applied to each point

Elev/ Classification I Nat.  Depth USCS AASHTO IMoist.

ROCK CORRECTED TEST RESULTS UNCORRECTED MATERIAL DESCRIPTION

Maximum dry density = 111-7 pcf 111.7 pcf RF3-S2 

Optimum moisture = 14.3 % 14.3 % Clay, v sandy, red 

Remarks: 

Project No.: 804-899 

Project: International Uranium Corporation SUBMITTED BY: Client 

Location: Soil Sample Testing TESTED BY: JH 

Date: 5/3/99 

MOISTURE-DENSITY RELATIONSHIP TEST 

WESTERN COLORADO TESTING, INC. Fig. No. 16

I

ZAV for 
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LIQUID AND PLASTIC LIMITS TEST REPORT

LIQUID LIMIT

MATERIAL DESCRIPTION LL PL PI %<#40 %<#200 USCS 

Clay, very sandy, red 28 20 8 69.0 39.0 SM 

Project No. 804899 Client International Uranium Corporation Remarks: 

Project Soil Sample Testing Tested By: JH 

0 Source: Sample No.: RF3-S2 

LIQUID AND PLASTIC LIMITS TEST REPORT 

WESTERN COLORADO TESTING, INC. Flaure 27



PARTICLE SIZE DISTRIBUTION TEST REPORT
:9

I

200 100 10 1 0.1 u.U1 u.u01 GRAIN WIE - mm

*3 1%GRAVEL [ %SAND % %SILT % CLAY USCS ASHTo PL tLL .
S163 4SM A0t0) 

SIEVE PERCENT FINER SIEVE PERCENT FINER SOIL DESCRIPTION 
kt0 trClay, v-y sandy, red sie 0=z 

3 100.0 #4 83.7 
2 100.0 #10 78.2 

1.5 100.0 #20 73.4 
1 100.0 #40 69.0 

3/4 98.7 #60 63.7 
1/2 94.0 #100 45.5 
3/8 90.8 #200 39.0 

GRAIN SIZE REMARKS: 

D60  0.222 0 Tested By:. JH 

D3 0 
DIO 

COEFFICIENTS 
cc 

o Soume: Sample No.: RF3-S2 

hCbnt Mtimstioaal UrmiuiinCionpr 

WESTERN COLORADO TESTING. INC. Project Soil Sample Testing 

rje22 No.: 804899 F-Re 47
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MOISTURE-DENSITY RELATIONSHIP TEST
135 

130 

0- 125

120

115 

110
6 8 10 12 14 16

Water content, % 

Test specification: ASTM D 698-91 Procedure C, Standard 

Oversize correction applied to each point

Elev/ Classification Nat.  

Depth USCS AASHTO Moist

ROCK CORRECTED TEST RESULTS UNCORRECTED MATERIAL DESCRIPTION

Maximum dry density = 127.4 pcf 121.3 pcf RF3-S3 

Optimum moisture = 10.3 % 12.6 % Sand, clayey, grvly. brn 

Project No.: 804899 Remarks: 

Pro-ject: International Uranium Corporation SUBMITTED BY: Client 

Location: Soil Sample Testing TESTED BY: JH 

Date: 5/3/99 

MOISTURE-DENSITY RELATIONSHIP TEST 

WESTERN COLORADO TESTING, INC. Fig. No. 17
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PARTICLE SIZE DISTRIBUTION TEST REPORT

E

100
I I= U i I

% + 3" % GRAVEL I %SAND %SILT % CLAY USCS ] AASHTO - P.L tLL

01 22.7 53.6 SM A-2-") NPtNP 

SIEVE PERCENT FINER SIEVE PERCENT FINER SOIL DESCRIPTION 
csnumber 0 Sand, sA clayey, gravely, brown 
size 0_ 0__ __ _ 

3 100.0 #4 77.3 
2 100.0 #10 69.7 

1.5 100.0 #20 64.1 
1 97-4 #40 55.8 

3/4 97.4 #60 38.8 
1/2 90.9 #100 30.2 
3/8 86.2 #200 23.7 

GRAIN SIZE REMARKS

D6 0  0.523 0 TesadBy. JH 

D3 0  0.147 
D10 

COEFFICIENTS 
Cc 

0 Soume: Sample No.: RF3-S3 

-Ceit. International UaminiumCoiotion 

WESTERN COLORADO TESTING, INC. Pr Soil Sample Testing 

Proiect No.: 804899 Figure 48
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MOISTURE-DENSITY RELATIONSHIP TEST
135 

130

U) 

°-

L 
0

125 

120 

115 

110

4 6 8 10 12 

Water content, % 

Test specification: ASTM D 698-91 Procedure C, Standard 

Oversize correction applied to each point 

Elev/ Classification Not. Sp.G. LL 

Depth USCS AASHTO Moist.

ROCK CORRECTED TEST RESULTS UNCORRECTED MATERIAL DESCRIPTION

Maximum dry density = 127.2 pcf 124.8 pcf RF4-S1 

Optimum moisture = 9.9 % 10.7 % Sand, clayey, grvly, brn 

Project No.: 804899 Remarks: 

Project: International Uranium Corporation SUBMITTED BY: Client 

Location: Soil Sample Testing TESTED BY: JH 

Date: 5/3/99 

MOISTURE-DENSITY RELATIONSHIP TEST 

WESTERN COLORADO TESTING, INC. Fig. No. iS

ZAV for 
Sp. G.= 

2.65

14 16



LIQUID AND PLASTIC LIMITS TEST REPORT

X 
0 
z 

CI 

4-

LIQUID LIMIT

MATERIAL DESCRIPTION LL PL PI %<#40 %<#200 USCS 

Sand, clayey, gravely, brown 22 19 3 51.1 25.5 SM 

Project No. 804899 Client International Uranium Corporation Remarks: 

Project: Soil Sample Testing * Tested By: JH 

0 Source: Sample No.: RF4-SI 

LIQUID AND PLASTIC LIMITS TEST REPORT 

WESTERN COLORADO TESTING, INC. Flure. 28
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PARTICLE SIZE DISTRIBUTION TEST REPORT

w z 

z 
II 
0 
w 
a.

I oL�2 I .f�DAl.J�I I oC9ANnZ I
I I -.-..- � I 

qL�UT I %CLAY I USCS I AASHIL) �-I.'I� LL-j

c .. . ..131.8 1 42.7 1 . SM 1A-2-°4(0)4 

SIEVE PERCENT FINER SIEVE PERCENT FINER SOIL DESCRIPTION 
""number 0 0 Sand, da-ye'y, gravey, brown 

3 100.0 #4 68.2 
2 100.0 #10 59.6 

1.5 1w0.0 #20 54:6 
1 88.1 #40 51.1 

3/4 86.1 #60 44.7 
1/2 81.3 #100 33.3 
3/8 77.7 #200 25.5 

GRAIN SIZE REMARKS: 

D60  2.11 o TC•avd. JH 

D3 0  0.122 
1310 

COEFFICIENTS 

f Ccý 1 ____ ___ Cu __ _ _ _ _ _ _ _ __ _ _ _ _ _ _ 

0 Source: Sample No.: RF4-S I 

-"IlCit Intanational Uranium Carpofrion 

WESTERN COLORADO TESTING, INC. J Project Soil Sample Testing 

Proiect No.: 804899 Figure 49



MOISTURE-DENSITY RELATIONSHIP TEST
130 

125 

S120 

.4

C 

115 
Q 

110 

105

8 10 12 14 16 18 20

Water content, % 

Test specification: ASTM D 698-91 Procedure B, Standard 

Oversize correction applied to each point

Elev/ Classification Nat.  

Depth USCS AASHTO Moist.

ROCK CORRECTED TEST RESULTS UNCORRECTED MATERIAL DESCRIPTION

Maximum dry density = 123.5 pcf 122.2 pcf RF5-S1 

Optimum moisture = 11.3 X 11.7 X Sand, clayey, grvly, brn 

Remoarks: 

Project No.: 804899 

Project: International Uranium Corporation SUBMITTED BY: Client 

Location: Soil Sample Testing TESTED BY: JH 

Date: 5/3/99 

MOISTURE-DENSITY RELATIONSHIP TEST 

WESTERN COLORADO TESTING, INC. Fig. No. 19

ZAV for 

Sp. G.= 

2.65

I



LIQUID AND PLASTIC LIMITS TEST REPORT

w 
0 
z 

C.) 
co, 

51

LIQUID LIMIT 

MATERIAL DESCRIPTION LL PL Pi %<#40 %<#200 USCS 

Sand, clayey, gravely, brown 24 18 6 74.3 41.6 SM 

Project No. 804899 Client International Uranium Corporation Remarks: 

Project Soil Sample Testing * Tested By: il

*Source: Sample No.: RF5-S I 

LIQUID AND PLASTIC LIMITS TEST REPORT 

WESTERN COLORADO TESTING, INC. ,ure 29



PARTICLE SIZE DISTRIBUTION TEST REPORT
SE .:

S 
� .h SE

I
8 T

a,..i : : 1 - I I I

90

lit [ ;-z 

70 

U 0 
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~50 

U 40 

30.  

20 

10___ 

0 
200 100 101Ol0.01 0.001 

I I - mm

I %+3' 1% GRAVEL % SAND % SILT I % CLAY I USCS I AASHTO I PL I LL I

0 ]t 13.2 45.2 SM A-4(0) 

SIEVE PERCENT FINER SIEVE PERCENT FINER SM DESCRIPTION 
ies number 00 Sand, cayey, graviey, -brown 

size 0 m 
3 100.0 #4 86.8 
2 100.0 #10 82.2 

1.5 100.0 #20 78.3 
1 97.2 #40 74.3 

3/4 97.2 #60 67.8 
1/2 93.9 #100 56.2 
3/8 92.0 #200 41;6 

GRAIN SIZE -REMARKS: 

D0 0.176 I0 Teste By.J 

D301 

COEFFICIENS 
Ccc 

o Sour'ce: Sample No.: RF5-S I 

Ckriet International UmniumCorporation 

WESTERN COLORADO TESTING, INC. . Pmjes Soil Sample Testing 

1 Proect No.: 804899 Figure 50
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MOISTURE-DENSITY RELATIONSHIP TEST
1301 

125 

U/ 

0- 120 /• 

C 

S115 " 

110 

105 

6 8 10 12 14 

Water content, 

Test specification: ASTM D 698-91 Procedure C, Standard 

Oversize correction appl ied to each point 

Elev/ Classification INat Sp.G.  

Depth USCS AASHTO Mo ist.

16

N/A %

-

ROCK CORRECTED TEST RESULTS UNCORRECTED

ZAV for 
Sp. G.= 

2.65

18

MATERIAL DESCRIPTION

Maximum dry density = 126.6 pcf 122.8 pcf RF6-S1 

Optimum moisture = 9.2 % 10.4 % Sand, clayey, grvly, brn 

Remarks: 

Project No.: 804899 

Project: International Uranium Corporation SUBMITTED BY: Client 

Location: Soil Sample Testing TESTED BY: JH 

Date: 5 3/99 

MOISTURE-DENSITY RELATIONSHIP TEST 

WESTERN COLORADO TESTING, INC. Fig. No. 20



LIQUID AND PLASTIC LIMITS TEST REPORT

x W 

0

LIQUID LIMIT 

MATERIAL DESCRIPTION LL PL P1 %<#40 %<#200 USCS 

Sand, clayey, gravely, brown 23 16 7 53.0 30.6 GC-GM 

Project No. 804899 Client International Uranium Corporation Remarks: 

Project: Soil Sample Testing eTegtd By 11 

9 Source: Sample No.: RF6-Sl 

LIQUID AND PLASTIC LIMITS TEST REPORT 

WESTERN COLORADO TESTING, INC. Figure 30



PARTICLE SIZE DISTRIBUTION TEST REPORT

100

t -t 

flTfkir

0ic r Ji .ll~ E~ i IiEE IIiii-_ 10 , , , 

0 f 

20 100 10 0.1 0.01 0.001 
GRAIN SIZE -mm

%+X % GRAVELI % SAND % SILT I %CLAY USCS AASHTO IPt lL I

35.3 34.1 CGM A-2-4(0) 161231 

SIEVE PERCENT FINER SIEVE PERCENT FINER SOIL DESCRIPTION 
So number o O-Sand, dayey, gravely, brown 
size size_ _ 

3 100.0 #4 64.7 
2 100.0 #10 59.5 

1.5 100.0 #20 56.7 
1 88-9 #40 53-0 

3/4 84.7 #60 46.4 
1/2 76.8 #100 39.1 
3/8 71.6 #200 30.6 

GRAN SIZE REMARKS: 

D60 2.23 0 Tested By: JH 

D3 0 
1310 

> COEFFICIENTS 

Cc 

0 Source: Sample No.: RF6-S 1 

Carwt Internalional Uranium Copoti~on 

WESTERN COLORADO TESTING, INC. Pmjsi: Soil Sample Testing 

ProProj No.: 804899 Fi5urM 51
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MOISTURE-DENSITY RELATIONSHIP TEST
114 

112 

S110 

4-, 

c 

108 

106 

104
10

ZAV for 

Sp. G.= 

2.65

12 14 16 18 20 22

Water content, 

Test specification: ASTM D 698-91 Procedure A, Standard 

Oversize correction applied to each point 

Elev/ Classification Not. Sp.G. LL PI % > % < 

Depth USCS AASHTO Moist. No.4 No.200 

N/A % 2.65 

ROCK CORRECTED TEST RESULTS UNCORRECTED MATERIAL DESCRIPTION 

Maximum dry density = 113.1 pcf 113.1 pcf RF7-S1 

Optimum moisture = 13.9 % 13.9 % Clay, v sandy, silty, rd 

Project No.: 804899 Remarks: 

ProJect: International Uranium Corporation SUBMITTED BY: Client 

Location: Soil Sample Testing TESTED BY: JH 

Date: 5/3/99 

MOISTURE-DENSITY RELATIONSHIP TEST 

WESTERN COLORADO TESTING, INC. Fig. No. 21



LIQUID AND PLASTIC LIMITS TEST REPORT

LIQUID LIMIT 

MATERIAL DESCRIPTION LL PL PI %<MO %<#200 USCS 

* Clay, very sandy, silty, red 23 20 3 88.6 56.8 ML 

Project No. 804899 Client International Uranium Cwxporation -Remarks: 

Project: Soil Sample Testing * Tested By: 311 

0 Source: Sample No.: RF7-S1 

LIQUID AMD PLASTIC LIMITS TEST REPORT 

WESTERN COLORADO TESTING, INC. Floure 31
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PARTICLE SIZE DISTRIBUTION TEST REPORT
S S 

5- r

70 

40 

20 

200 100 10 10100 .0 
G A SIZE - m.mI.

I I q• + :, I % GRAVEL % SAND %SILT %CLAY LUSCS AASHTO IPL LL

0 7.1 36.1 iL A4(0) 20 23 

SIEVE PERCENT FINER SIEVE PERCENT FINER SOIL DESCRIPTION 

inches number 0 Clay, vry sandy, silty, red 
size 0 size 0 

3 100.0 #4 92.9 
2 100.0 #10 92.1 

1.5 100.0 #20 90.9 
1 100.0 #40 88.6 

3/4 97.3 #60 86.6 
1/2 95.9 #100 83.7 
3/8 95.0 #200 56.8 

GRAIN SIZE REMARKS: 

D60 0.0801 o Tested By- JH 

D30 

COEFFICIENTS 

Cu 

0 Souive: Sample No.: RF7-S1 

Cunet Intemational Uranium Corpoirtion 

WESTERN COLORADO TESTING, INC. PiPect Soil Sample Teting 

P nrj_ No.: 804899 Fioure 52
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ATTACHMENT E

EVALUATION OF POTENTIAL SETTLEMENT 

DUE TO EARTHQUAKE-INDUCED LIQUEFACTION 

AND 

PROBABILISTIC SEISMIC RISK ASSESSMENT 

PREPARED BY 

INTERNATIONAL URANIUM (USA) CORP.  

INDEPENDENCE PLAZA 

1050 17TM STREET, SUITE 950 

DENVER, CO 80265



EVALUATION OF POTENTIAL SETTLEMENT DUE TO EARTHQUAKE-INDUCED LIQUEFACTION 

INTERNATIONAL URANIUM CORPORATION, WHITE MESA MILL 
516199 

An evaluation of potential settlement due to earthquake-induced liquefaction of tailings at International 

Uranium Corporations White Mesa mill has been performed, and the results are reported below This 

analysis applies to cells #2 and #3 and uses conditions of those cells that existed before May 1999, ore 

sieve analyses, calculated average in-place density, seismic analyses by Knight Piesold, and typical 

physical property values from the literature. Two analyses were performed using methods applied to the 

Maybell UMTRA site by Morrison-Knudsen Engineers (per information supplied by the NRC to IUC).  

Method I is the Stress Ratio method of Takimatsu and Seed, 19871. This method uses the SPT blow 

counts (N) as input for the analysis. No N values are available for the White Mesa tailings, so N values 

were estimated (see page 2 of calculations) using the grain size properties determined in recent tests by 

Western Colorado Testing Inc. and the average in-place density determined by IUC from volumetric 

calculations. The N values are conservatively estimated to range from 0 at ground surface to 8 at 35 feet 

depth, values consistent with very loose to loose fine grained (relative density 0 to 35), non-plastic soils 

according to Terzaghi et al, 19962, and NAVFAC DM-7, 19713. According to KME's UMTRA Design 

Procedures, Chap, 11, App. 11 B, Fig 11B-2, this is conservative because under field conditions the 

minimum relative density should be about 36%. For additional conservatism, it was assumed that the 

tailings are completely saturated below ground surface. The results of this calculation, tabulated on page 

A2, indicate that the maximum settlement should be about one foot in 35 feet of tailings and that most of 

that settlement originates in the upper 15 feet. According to Borns and Mattson, 19994, an earthen cover of 

the type used on tailings impoundments should not exhibit cracking in response to rapid settlement until 

differential settlement exceeds about 0.75%. At White Mesa, estimated differential settlements are not 

significant (less than 1%) over the tailing cell with the possible exception of the inslope areas where 

differential settlement, expressed as vertical feet of settlement over horizontal distance, could exceed 0.01 

(1 %) in the upper 5 feet and between 10 and 20 feet of the inslope depth. Differential settlements would be 

accommodated initially by plastic deformation of the cover, then by cracking, so not all of the differential 

1 Takimatsu, K. and H.B_ Seed, 1987; "Evaluation of Settlements in Sands Due to Earthquake Shaking", 

Journal of Geotechnical Engineenng, ASCE, Vol. 113, No. 8 
2 Terzaghi, k., R.B. Peck, and G Mesri, 1996; Soil Mechanics in Engineenng Practice, 3rd Edition, John 

Wiley & Sons 
3 Dept. Of Navy, Navy Facilities Engineering Command, 1971, Design Manual Soil Mechanics, 

Foundations, and Earth Structures, NAVFAC DM-7 
4 Borns, D. And E. Mattson, 1999, "Simulated Subsidence of the Monticello Cover', Sandia National 

Laboratories Draft Report, 3/10/99

1



settlement would be expressed by offset along fractures However, if it is conservatively assumed that all 

differential settlement is expressed in fracture offset, then the largest offset would be about 0. 175 feet (2. 1 

inches) about 30-45 feet from the top of the cell inslope. It is more likely that this differential settlement 

would result in some cover flexure or. at worst, several small fractures with offsets totaling not more than 2.1 

inches.  

The other method used for analysis, MKE's Method II, is from the Committee on Earthquake Engineering, 

19855. It is based on evaluating the shear strain in the tailings caused by an earthquake. It relies not on N 

values but on shear wave velocities and shear modulus/ maximum shear modulus ratio, both of which are 

estimated based on empirical data. This removes the effect of uncertainty associated with the lack of site

specific in-place tailings characterization. Using the same assumptions as in Method I, the estimated 

maximum settlement from liquefaction is 0.0581 feet, or 0.7 inches. The associated differential 

settlements are all well below the 0.75% threshold of concern for cracking of the cover.  

The differences in settlement estimates of the two methods are substantial, about 17.5 times. However, the 

two estimates probably provide bounding limits for the range of likely liquefaction-induced settlement. If the 

Method I results are used, then the following consequences of the design earthquake liquefaction would be 

conservatively predicted, 

maximum settlement - 1.015 feet in the deepest part of the cell, up to 0.4 feet along the cell margins over 

the inslope 

maximum differential settlement - 2.7% within about 15 feet horizontal distance of the top of inslope, 

1.2% to 0.8 % between 30 and 60 feet from top of inslope 

impacts on cover - settlement of cover in response to tailing settlement, with maximum flexure over 

the upper half of the inslopes, where some cracking is possible with offsets less 

than two inches and probably less than one inch 

5 Committee on Earthquake Engineening, Commission on Engineering and Technical Systems, National 

Research Council, 1985, "Liquefaction of Soils During Earthquakes", National Academy Press

2



EVALUATION OF LIQUEFACTION POTENTIAL 

WHITE MESA MILL TAILINGS 

Tailina Samples Parameters
from tests by Western Colorado Testing Inc., April 1999 

Sample # USCS LL PI Max. Dry Optimum % -#200 
Density Moisture 

pcf % 

C2-ST1 SM NP NP 109.2 15.2 24.1 

C2-TS2 ML 29 29 103.5 20.8 82.7 
C2-TS3 SM NP NP 110.4 16.0 32.7 

C2-TS4 SM NP NP 107.4 16.8 32.2 
C3-TS1 ML 24 23 105.7 16.0 60.8 

C3-TS2 SM NP NP 105.4 15.3 23.0 

ave. for SM NP NP 108.1 15.8 28.0 
ave. for ML 26.5 26 104.6 18.4 71.75 

Seismic Parameters 

Design Life 1000 yrs i from Knight Piesold (Julio Valera), 4/23/99 
Return Period A10000 yrs from Knight Piesold (Julio Valera), 4/23/99 
Peak Horz Acceler. 0.18g from Knight Piesold (Julio Valera), 4/23/99 
Seismic Coeff. 0.12g (DOE, 1989, Technical Approach Document, 

Revision I1, Uranium Mill Tailings Remedial 
ýAction Project), 

Tailing In-place Characteristics 

From mill screen analyses: I 

Ore 
,Blanding #4 Anchutz #1 Hanksville #2AiHanksville #1 !Average 

% -200 27.2 30T7 37.6; 23.21 29.7.  

Ave. Dry Unit Wt. of all tailings, in pcf = 86.31 !from IUC volumetric calcs.  

From this value and ave. % 4200, ave. unit wts of sand and slimes would be: 

Ave. pcf = 86.31 = SDpcf .703 + SLpcf * .297

Page 1



EARTHQUAKE-4NDUCED SETTLEMENT METHOD I 
per Takimatsu and Seec 5.6,99

Parameters: 
Tav = ave cyclic shear stress from earthquake, psi 

Pý = total overburden pressure at depth considered. psi = (86.31+ n*62 4) * depth = (86.31+ 0.478"62 4) depth = 116 1 pcf,'ft 

Pý' = effective overburden pressure at depth considered, psi = P, - depth * 62 4 

rc = stress reduction factor (1.0 at surface to 0.89 at 35) per Kovacs and Solomne, 1984 

a-, = peak acceleration at ground surface = 18g 

N. = SPT N value normalized to an effective overburden pressure of 1 tsf 

and effective energy delivered to drill rods of 60% of theoretical 
free-fall energy 
=C, * N 

N = SPT N value 

C, = correction factor based on effective overburden pressure at depth of SPT count

Assumptions: 
1) N values are assumed to increase with depth, from 1 to 8 

2) Tailings are saturated to ground surface

(see page 3)

Estimation of N Values: 

No SPT tests have been performed, so N values are estimated using physical properties of samples, average in-place dry density, and 

standard soil mechanics references

1) From NAVFAC DM-7, Fig. 3-7, relative density ranges from 0 to 35% for SM to ML soil with dry density of 86.31 pcf, and corresponding 

N values range from 1 to 8 (Fig- 4-2).  

2) From MKE UMTRA Design Procedures, Chap. 11. App. 11 B. Fig.11B-2, minimum relative density under field conditions is about 36%, 

corresponding to N, 0,and maximum relative density (100%) corresponds to N, of about 47.  

3) Based on 1 and 2 above, it is reasonable to estimate that the relative density of the SM/ ML tailings in-place is at least 35% and that the 
N values range from 1 at the surface to 8 at 35 feet depth.

N, C, C N 

N, = corrected SPT value 

N = recorded SPT value 

C, = correction coeff.  

= 0.77 log 10 (20/(P,'12000))

Calculation of Settlement: 

shear stress ratio Tav/P' = 0.65 " (a_,,/g) (P!/P.) rd 

Depth, z N1  P0  P.' Pm1P' r, Tav/P,' Vol. strain Thickness Settlement 

ft _p_ L. %( 1) of Layer, ft ft 
5 1.67 581 269 2.162 1 0.2530 8 5 0.4 

10 2.88 1161 537 2.162 0.98 0.2479 5 10 0.5 

15 3.92 1742 806 2.162 0.96 0.2428 4.5 15 0.675 

20 4.84 2322 1074 2.162 0.95 0.2403 4 20 0.8 

25 5.68 2903 1343 2.162 0.93 0.2352 36 25 0.9 

30 6.44 3483 1611 2.162 0.92 0.2327 3.2 30 0.96 

35 8.18 4064 1880 2.162 0.89 0.2251 2.9 35 1.015 
(1) from Fig 6, Tokimatsu and Seed, 1987 

Differential Settlements over Cell Inslopes: 

Slopes are 3H:1V

Page A2

z N Po. C, N1 

5 1 269 1.67 1.67 

10 2 537 1.44 2.88 

15 3 806 1.31 3.92 

20 4 1074 1.21 4.84 

25 5 1343 1.14 5.68 

30 6 1611 1.07 6.44 
35 8 1880 1.02 8.18

Horizontal Depth of Settlement Differential 
Distance Tailings ft. Settlement, 

over slope over slope vertical ftJ 

ft. ft- horizontal ft.  
15 5 0.4 0.027 
30 10 0.5 0.007 
45 15 0.675 0.012 
60 20 0.8 0.008 
75 25 0.9 0.007 
90 30 0.96 0.004 

105 35 1.015 0.004



CORRELATION BETWEEN RELATIVE DENSITY AND ABSOLUTE DRY DENSITY OF SANDS 
A KK 

5/6/99 

after Terzaghi et al. 1996, Fig 44.1 

Relative Dry Density 

Density pcf Mg/m 3 

495 9989 1,6 
76 106.1 1.7 
100 112.4 1,8 

Dry Density VS Relative Density for Sand
120 

115 

110 

0. 105 

.I00 

. 95 
C 

90 

85 

80
0 20 40 60 

Relative Density, %

80 100 120

after NAVFAC DM-7, 1971, Fig. 3-7 

Relative Dry Dry 
Density, % Density,pcf Density,pcf 

SM soils ML soils 
0 88 79 

25 92 83 
50 97 88 
75 103 93 

100 109 98 

DRY DENSITY VS RELATIVE DENSITY FOR SM AND ML SOILS 

120 

110 • T-- - ------------- -_ .O-

= 90 

0-, ,-- - --- - - ML soils 

70 - .- .-.-.- - - - - . . .- ---- -- - - - - - - - - - - - - - - - - - --- -.. . . . '- - - -- - - -- -

60 

0 10 20 30 40 50 60 70 80 90 100 110 

Relative Density, % 

Based on these relationships, the average dry density of 86.31 pcf corresponds 

to relative density in the 0% to 40% range, depending on the amount of silt vs 

sand. Therefore, N values would range from 1 at ground surface to 8 at depths 
of 35-40 ft.

Page A3
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EARTHQUAKE-4NDUCED SETTLEMENT 
per Ccmmittee )n Earthquake Engineering. 1985

METHOD II

Parameters: 
T = peak shear stress from earthquake, psi 

Po = total overburden pressure at depth considered. psi = =w'z 

r, = stress reduction factor (1 0 at surface to 09 at 30'. 0.8 at 40') 

S = strain 
g = acceleration of gravity, ftJsecisec 
a = peak acceleration at ground surface = 0. 18g 
w = unit weight, pcf 
z = depth, ft
d = mass density 

G = shear modulus 
G/G_, = modulus reduction factor for strain 

V, = shear wave velocity, fps 

pr = Poisson's ratio 

E, = axial strain 

h = thickness of layer, ft.  
dh = settlement in layer, ft.

Assumptions: 
1) Tailings are saturated to ground surface 

2) G/G,, = 0.80 

3) V, = 3000 fps, per Committee on Earthquake Engineering, 1985

4) 

5)

pr = 0.5 
Shear wave travels path that is 45 degrees from vertical, so E,.t,, = pr * EA

Calculations:

S = T/G = ((a/g)'P.*rd)/G = ((a/g)*(wz)rd)/G = 

G,- = d-V,
2  =(wlg) "4.

2 

d = G_,/ V, = wig

a'z'(w/g)rd /G

S = a'z'd'rd /(G 

= a'z'rd / (V"
2 0.80)

a'z'(Gm. / V'2)'rd /G = a'z'rd 4 (Vý2 * (G/ Gmax))

- 1.25a'z'rd / V,12 = 1.25*a'z'rd 1 (300)2

= 1.25"(0.18"32.2) "z'rd / 90000 

S = 0.0000805 "z'rd 

rd = 1.0 at surface to 0.9 at 30', 0.8 at 40'

EA = S/(l+pr) = dh/h

= 1.25"(0.18*32.2) "z'rd /90000

(Kovacs and Solomne, 1984)

= 0.00008"zrd/ 1.5

dh 0.00008"z'rd *h 1.5 

Settlements: 

Depth, z rd Thickness Strain Axial Strain Settlement 

ft of Layer, h, ft S EA dh, ft 
5 1 5 0.0004 0.00027 0.0013 
10 0.98 10 0-0008 0.00052 0.0052 
15 0.96 15 0.0012 0.00077 0.0115 

20 0.95 20 0.0015 0.00101 0.0203 
25 0.93 25 0.0019 0.00124 0.0310 
30 0.92 30 0.0022 0.00147 0.0442 
35 0.89 35 0.0025 0.00166 00581 

Differential Settlements over Cell Inslopes:

Slopes are 31H: IV 
Honzontal Depth of Settlement Differentil 
Distance Tailings ft. Settlement, 

over slope over slope vertical IU 
ft. ft. horizontal ft.  
15 5 0.0013 0.0001 
30 10 0.0052 00003 
45 15 0.0115 0.0004 
60 20 0.0203 0.0006 
75 25 0.0310 0.0007 
90 30 0.0442 0.0009 
105 35 0.0581 0.0009

Page A4
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Kni~ght Piesold 

Memorandum 

Date: April 23. 1999 Iin.atunal L"anium Cororahtion 

To: Mr. Harold R. Roberts 

From: Julio E. Valera 

Re: Probabilistic Seismic Risk Assessment 

As stipulated by the Nuclear Regulatory Commission (NRC) in their "Draft Standard Review Plan 

for the Review of a Reclamation Plan for Mill Tailings Sites under Title II of the Uranium Mill 

Tailings Radiation Control Act", (UMTRCA) - NUREG-1620, a probabilistic seismic hazard 

analysis (PSHA) may be considered as an acceptable method to a deterministic maximum credible 

earthquake (MCE) analysis for establishing the peak horizontal acceleration (PHA) for a site.  

The NRC draft standard (Section 1.4) states the following: "An exceedance value no greater than 

10' per year should be used in determining the PHA for the site. This 10' value represents a 1 in 

10 chance of the site exceeding the PHA in a 1,000-year period, which is appropriate for a 1.000 

-year design life ". Based on this understanding. Knight Pi6sold has performed a simplified seismic 

risk assessment for IUC's White Horse Mesa Uranium Mill Tailings Facility to establish the 

probabilistic PHA for the site. The simplified PSHA has made use of probabilistic seismic hazards 
maps recently developed for the contiguous USA as part of a joint effort by the Federal Emergency 

Management Agency (FEMA), and the U. S. Geological Survey (USGS) to develop new maps for 

use in seismic design. A detailed description of the development of the maps is contained in the 

USGS Open-File Report 96-532, National Seismic Hazards Maps: Documentation. June 1996 by 

Frankel et al. (1996). The maps provide probabilistic ground motion design parameters with 2%, 

5% and 10% probabilities of exceedance in 50 years, corresponding to recurrence intervals of 475.  

975 and 2500 years, respectively. The maps were developed using a soft-rock site as the reference 
site condition which is reasonably representative of the conditions at White Horse Mesa mill site.  

A probability of exceedance of 10% for a 1,000 year design life as stipulated by the NRC 

corresponds to a recurrence interval of 10,000 years. A similar probability of exceedance for a 200 

year design life corresponds to an earthquake recurrence interval of 2000 years.  

The latitude and longitude for the White Horse Mill are 370 35 N, and 1090 30 W. respectively.  

Using these coordinates, values of PHA were obtained from the USGS seismic hazards maps at the 
three recurrence intervals previously mentioned. These are plotted in the accompanying figure 
versus return period. A best-fit straight line and curve were fitted to the data to extrapolate to larger 

return periods. The following PHA values were obtained for the White Horse Mesa Mill site: 

Design Life (yrs) Return Period (yrs) PHA (W) 

200 2,000 0.11 
1,000 10,000 0.18

C I16268.WHKAPSHAMemO w••d



Knight Piesold

Mr. Harold R. Roberts April 23. 1999 

Probabilistic Seismic Risk Assessment 

Thus based on extrapolation of the USGS data. a PHA equal to 0.18g would correspond to the 

10.000 year event for the site.  

In Section 1.4.3 of NUREG-1620 the NRC states that in order "to assess potential site ground 

motion from earthquakes not associated w-ith known tectonic structures (i.e.. random or floating 

earthquakes), the largest floating earthquake reasonably expected within the tectonic province (zo 

smaller than magnitude 6.2) should be identified". They also state that a site-to-source distance of 

15 km should be used for floating earthquakes within the host tectonic province in a dterministic 
analysis.  

In addition to the PHA, it is necessary to establish the magnitude of the corresponding earthquake 

in order to conduct a liquefaction assessment of the tailings impoundment. An estimate of this 
magnitude was obtained using the acceleration attenuation relationship developed by Campbell and 
Bozorgnia (1994) which is considered by the NRC as an acceptable relationship. The 
attenuationship relationship used for this study assumed strike-slip faulting and soft rock site 

conditions. A site-to-source distance of 15 km was also used with a PHA of 0.18g to establish the 
corresponding magnitude. By coincidence a magnitude of 6.2 was obtained.  

Thus based on this simplified seismic risk assessment, a magnitude 6.2 earthquake producing a PHA 
of 0.18g at the mill site represents the 10,000 year event which has a 10% probability of exceedance 
during a mine life of 1000 years.
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Ground accelerations from Frankel et al. (1996) 
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White Mesa Mill - Soil Testing, tailings samples



SWESTERN 529 25 1/2 Road. Suite 8-101 
COLORADO Grand Junction, Colorado 81505 

TESTING, (970) 241-7700 * Fax (970) 241-7783 

INC.  

May 4, 1999 
WCT #804899 

International Uranium USA Corporation 
Independence Plaza, Suite 950 
1050 17th Street 
Denver, Colorado 80265 

Subject: Soil Sample Testing 

As requested, we have completed the soil laboratory work for 

International Uranium USA Corporation. The testing performed 

included the following: 

21 Sieve Analyses 

21 Atterberg Limit Tests 

21 Standard Proctor Tests (ASTM D698) 

6 Hydrometer Tests 

6 Specific Gravity Tests 

Data sheets are included for each test except for the specific 

gravities. The results of these are shown below: 

Sample Avg. Bulk Avg. Bulk Specific Apparent Absorption 

Sedfic Graty Gravity (SSD) Soecific Gravity Percent 

C2-TS1 2.337 2.488 2.673 5.372 

C2-TS2 2.137 2.392 2.868 11.926 

C2 - TS3 2.157 2.359 2.705 9.396 

C2 - TS4 2.265 2.432 2.721 7.402 

C3 - TS1 2.456 2.562 2.746 4.294

2.349 2.464C3 - TS2 2.655 4.900



Page 2 
International Uranium USA Corporation 
WCT #804899 
May 4, 1999 

We have been happy to be of service. If you have any questions 

or we may be of further assistance, please call.  

Respectfully Submitted: 

WESTIRN COLORADO TESTING, INC.  

JA.  

Wmn. Daniel Smith, P.E.  
Senior Geotechnical Engineer 

WDS/mh 
hftb:)**bs8054



MOISTURE-DENSITY RELATIONSHIP TEST
112 
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Test specification: 

Oversize correction

14 16 18 

Water content, X 

ASTM D 698-91 Procedure A, Standard 

applied to each point

20

Elev/ Classification Not.  

Depth USCS AASHTO Moist.

-1
ROCK CORRECTED TEST RESULTS UNCORRECTED MATERIAL DESCRIPTION

Maximum dry density - 109.2 pcf 109.2 pcf C2-ST1 

Optimum moisture - 15.2 • 15.2 

Remarks : 

Project No.: 804899 

Project: International Uranium Corporation SUBMITTED BY: Client 

Location: Soil Sample Testing TESTED BY: JH 

Date: 4/27/99 

MOISTURE-DENSITY RELATIONSHIP TEST 

WESTERN COLORADO TESTING, INC. Fig. No.
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MOISTURE-DENSITY RELATIONSHIP TEST

ZAV for 
Sp.0G.  

2.65

18 19 20 21 22 23

Test specification: 
•vr•;7e correct ion

Water content, 
ASTM D 698-91 Procedure A, Standard 

oaolied to each point

EIev/ Classification Nat. Sp.G. LL PI > % < 

Depth USCS AASHTO Moist. No.4 No.200 

N/A 2.65 

ROCK CORRECTED TEST RESULTS UNCORRECTED MATERIAL DESCRIPTION 

Maximum dry density - 103.5 pcf 103.5 pcf C2-TS2 

Optimum moisture - 20.8 X 20.8 X 

Project No.: 804899 
Remarks 

Project: International Uranium Corporation SUBMITTED BY: Client 

Location: Soil Sample Testing TESTED BY: JH 

Date: 
4/27/99 

MOISTURE-DENSITY RELATIONSHIP TEST 

WESTERN COLORADO TESTING, INC. Fig. No.
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MOISTURE-DENSITY RELATIONSHIP TEST
112 

110 
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S108 
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2.65

14 16 18 20 22 24

Water content, X 

Test specification: ASTM D 698-91 Procedure A, Standard 

Oversize correction applied to each point

EIev/ Classification Not. Sp.G. LL PI X > % < 

Depth USCS AASHTO Moist. No.4 No.200 

N/A X 2.65 

ROCK CORRECTED TEST RESULTS UNCORRECTED MATERIAL DESCRIPTION 

Maximum dry density - 110.4 pcf 110.4 pcf C2-TS3 

Optimum moisture = 16.0 X 16.0 % 

Project No.: 804899 Remarks: 

Project: International Uranium Corporation SUBMITTED BY: Client 

Location: Soil Sample Testing TESTED BY: JH 

Date: 4/27/99 

MOISTURE-DENSITY RELATIONSHIP TEST 

WESTERN COLORADO TESTING, INC. Fig. No. 3



PARTICLE SIZE DISTRIBUTION TEST REPORT

w z 
IPz 
w 
C.)

Il c•VAiLI %SAND I %SILT I - %CLAY I USCS I AASHTO I Pt I LL I
0 0.0 67.3 23.2 9.5 SM A-2-4(0) NP NP 

SIEVE PERCENT FINER SIEVE PERCENT FINER SO.L DESCRION 

0ml 0 0 Send, alty, gmyf¶xown 

3 100.0 #4 100.0 
2 100.0 #10 100.0 

1.5 100.0 #20 98.9 
1 100.0 #40 96.4 

3/4 100.0 #60 86.9 
1/2 100.0 #100 59.6 
3/8 100.0 #200 32.7 

GRAIN SIZE REMA 

Dec o.151 0 Taed By:i JH 

D3 0  0.0425 

D10  0.0084 
S~COEF.FIcIENTS 

C¢ 1.42 

Cu 18.03 
o Soume: Sample No.: C2-TS3 

WESTERN COLORADO TESTING. INC. PT, Soil Sample Teiing 

I P.•mi No.: 804899 Fbi. 34
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MOISTURE-DENSITY RELATIONSHIP TEST

98 
14 16 18 20 22 

Water content.  

Test specification: ASTM D 698-91 Procedure A. Standard 

Oversize correction applied to each point

Elev/ Classification Not.  

Depth USCS AASHTO Moist

IIROCK CORRECTED TEST RESULTS UNCORRECTED

24 26

MATERIAL DESCRIPTION

Maximum dry density - 107.4 pcf 107.4 pcf C2-TS4 

Optimum moisture = 16.8 2 16.8 % 

Project No.: 804899 
Remarks: 

Project: International Uranium Corporation SUBMITTE BY: Client 

Location: Soil Sample Testing TESTED BY: JH 

Date: 
4/27/99 

MOISTURE-DENSITY RELATIONSHIP TEST 

WESTERN COLORADO TESTING, INC. ri . No. 4
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PARTICLE SIZE DISTRIBUTION TEST REPORT

z 

0.

%+3" % GRAVELI %SAND I %SU.T I %CLAY I USCS AASHTO I PL I LL I
00.0 67.8 28.7 J . SM IA-2-4(0) N~P NPI 

SIEVE PERCENT FINER SIEVE PERCENT FINER SOIl DESCRIPTION 
•ma0 Sand, afty, Smytmwo 

0 0 
3 100.0 #4 100.0 

2.5 100.0 #10 99.8 
2 100.0 #20 99.4 
1 100.0 #40 97.8 

3/4 100.0 #60 85.4 
1/2 100.0 #100 54.4 
3/8 100.0 #200 32.2 

GRAIN SIZE REMARKS: 

Dec 0.164 0 TamdDyr JH 

D3 0  0.0376 

DiO 0.0189 | 

COEFFICIENTS 

cc 0.45 

Cu 8.69 _ _ 

o Source: Samplc No.: C2-TS4 

Cicnt soilin uv estng 

WESTERN COLORADO TESTING. INC. !' N SM 99 Testing 
NIa., • ,.: 9 9• • . 35



MOISTURE-DENSITY RELATIONSHIP TEST

98 L
10 12 14 16 18 20 22

Water content, 

Test specification: ASTM 0 698-91 Procedure A, Standard 

Oversize correction applied to each point

Elev/ Classification Nat.  

Depth USCS AASHTO Moist.

IIROCK CORRECTED TEST RESULTS UNCORRECTED MATERIAL DESCRIPTION

Maximum dry density - 105.7 pcf 105.7 pcf C3-TS1 

Optimum moisture - 16.0 % 16.0 Z 

Project No.: 804899 
Remarks: 

Project: International Uranium Corporation SUBMITTED BY: Client 

Location: Soil Sample Testing TESTED BY: JH 

Date: 
4/27/99 

MOISTURE-DENSITY RELATIONSHIP TEST 

WESTERN COLORADO TESTING, INC. Fig. No.
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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3 100.0 #4 100.0 
2 100.0 #10 100.0 

1.5 100.0 #20 99.9 
1 100.0 #40 99.1 

3/4 100.0 #60 96.3 
1/2 100.0 #100 87.8 
3/8 100.0 #200 60.8 

GRAIN SIZE RMRS 

1 0.0738 0 Td By. JH 

D30  0.0364 
D10 0.0166 

Cu 4.45 

0 Soume: Sag* No.: C3-TSI 
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MOISTURE-DENSITY RELATIONSHIP TEST
108 

106 

U 
QL 104

102

100

98 L
10

ZAV for 
Sp.G.= 

2.65

12 14 16 18 20 22

Water content, 

Test specification: ASTM D 698-91 Procedure A, Standard 
n ... ;. .- tP ;,,n t-nnl i~d to eoch ooint

Elev/ Classification J Nat. Sp.G. LL PI > < 

Depth USCS AASHTO jMoist. No.4 No.200 

N/A = 2.65 

ROCK CORRECTED TEST RESULTS UNCORRECTED MATERIAL DESCRIPTION 

Maximum dry density - 105.4 pcf 105.4 pcf C3-TS2 

Optimum moisture = 15.3 1 15.3 X 
Remarks: 

Project No.: 804899 

Project: International Uranium Corporation SUBMITTED BY: Client 

Location: Soil Sample Testing TESTED BY: JH 

Date: 4/27/99 

MOISTURE-DENSITY RELATIONSHIP TEST 

WESTERN COLORADO TESTING, INC. Fig. No. 6
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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SIEVE PERCENT FINER SIEVE PERCENT FINER SOIL DESCRIPTION 
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3 100.0 #4 100.0 
2 100.0 910 99.9 

1.5 100.0 #20 99.0 
1 J00.0 #40 94.6 

3/4 100.0 N60 78.1 
1/2 100.0 #100 46.9 
3/8 100.0 #200 23.0 

GRAIN SCZE RMRS 

Ogo 0.185 0 Tod By. JH 

rDD30  0.1021 
D10  0.0260 

o Souee: Saaple No.: C3-TS2 
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Tailings Cell 2 - Dry Density Calculation



Cell 2 - Original Design Volume 

2,380,000 tons @ 92 dpcf 

Design change to east end - + 5% 

Total as built volume 

Remaining storage volume 

Total Tailings to Date 

As of October 23, 1989 

Cabot 

On-Site Waste

= 1,916.264 yd3 

= 95,000 yd3 

= 2,011,264 yd 3 

= <23.000> yd3 

1,988,264 yd3 

2,299,708 tons 

12,000 tons 

5,000 tons 

2,316,708 tons 

2,316,708 tons 
1,988,264 yd3 = 86.31 dpcf



TO: 

FROM: 

DATE: 

SUBJECT:

Bill Deal 

Shannon Clark 

June 25, 1997 

Cell 3 Calculated Capacity Left

I was asked by you, to find the original capacity of Cell 3 and the capacity we have left to fill.  

In the Environmental files I found where John Hamrick had listed the cells and capacities and, 
off the 19 C's had calculated the from inception tons deposited to each cell.  

Cell 2 2,299,708 

Cell 3 1,249,000 (+600,000 tons = License Amendment) 

as of October 23, 1989.  

I then went to Gary Richards to find the dry tons fed to the mill to date off of the 19C report 
Fed to the mill, inception to-date, is 3,757,344 tons. We have produced 14,050 tons of 
Yellowcake and 16,200 tons of Vanadium.  

3,757,344 Dry tons fed to mill 

- 14.050 YC produced in tons 

3,743,294 Tons to tails 

-16200 Vanadium Produced 

3,727,094 Tons to tails 

- Tons deposited into Cell 2 

1,427,386 Tons in Cell 3 at this point

2,091,717 

664,331

Available tons in Cell 3 at time of construction 

Tons deposited into Cell 3 as of now 

Tons of space left In Cell 3 (in theory) 

This calculates out to be 68% full.



White Mesa Mill - Screen Analysis of Ore Feed to Leach



Table 5

Grind conditions: 

Rod mill 
Rod charge 
Ore charge 
% solids 
Timc

Screen Analysis of Feed Ore to Leach 

7-5/8" diam x 9-1/2", steel, ribbed. 85/90 rpm 
8.9 kg 
1.00 kg, minus 6-mesh 
5o 
3 mil

Weight Distrbution, 
Size Blanding No. 4 Anschutz No. I Hanksville No. 1.-! Three-Ore Mesh (Tyler) HRI-11868 HRI-11870 HRI- 11175- 1 Composite

0.0 
2.5 

16.2 
25.0 
18.7 
10.4

0.0 
0.2 
7.4 

25.2 
21.9 
14.6

1 .1 3 .4 1 2 4.5 7.6 6.2 6.o 
1.5 2.8 1.8 2.9 

21.2 20.3 15.2 14.5 
100.0 100.0 160.0 100.0

0.5 
1.9 

15.3 
26.2 
19.5

1.2 
12.7 
28.9 
20.1 
1"'1 7

2/ Data from June 15, 1977 report "Uranium Recovery from Hanksville and Blanding Station Ores."

+35 
35x48 
48x65 
6Sx100 
00x150 

150x200 
200x270 
270x325 

-325



A-1

Screen Analysis of Blanding No. 4, Anschutz No. 1, and 
Hanksville No. 2A Ore Feed to Leach

Grindinq conditions:

Mill 
Rod charge

Rod, steel, 7-5/8" dram x 9-1/2", ribbed, 85/90 rpm 
Steel rods, 9" In length 
Diam No. of Weight 
inch Rods kg

1/4 
3/8 
1/2 
5/8

Ore charge 
H 2 0 
Time

6 
7 

16 
6

0.54 
1.11 
4.49 
2.76 
8.90

1.0 kg, minus 6-mesh 
1.0 kg 
3 min

Screen analysis: 

Weight Distribution, % 
Size Blanding No. 4 Anschutz No. 1 Hanksville No. 2A 

Mesh (Tyler) iHRI-11868 HRI-11870 HRI-11869

+28 
28x35 
35x48 
48x65 
65x100 

lOxi150 
150x200 
200x270 
270x325 

-325

0.0 
2.5 

16.2 
25.0 
18.7 
10.4 

4.5 
1.5 

21.2 
100.0

0.0 
0.2 
7.4 

25.2 
21.9 
14.6 

7.6 
2.8 

20.3 
100.0

12.3 
11.3 
13.5 

9.2 
7.1 
4.8 
4.2 

-3.0 
2.3 

32.3 
100.0

nfT

q



ATTACHMENT F

RADON EMANATION CALCULATIONS 

(REVISED) 

PREPARED BY 

INTERNATIONAL URANIUM (USA) CORP.  

INDEPENDENCE PLAZA 

1050 17TH STREET, SUITE 950 

DENVER, CO 80265



Knight Piesold

Memorandum 

Dateý April 15, 1999 1626B 

To. File 1626B 

From: Roman Popielak and Pete Duryea 

Re: Radon Emanation Calculations (Revised) 

At the request of International Uranium (USA) Corporation (IUC), we have completed a series of 

analyses of the expected levels of radon flux from the White Mesa uranium tailings facility for the 

tailings cover design. These analyses accounted for recent comments from the United States Nuclear 

Regulatory Commission (NRC).  

Analysis Methodology and Input Parameters 

The analyses conducted and described herein adopted the methods and approach detailed in NRC 

Regulatory Guide 3.64 and more specifically the computer code RADON Version 1.2. The code, 

which considers one-dimensional steady state gas diffusion, requires input data including: laker 

thickness, porosity, dry density, radium activity, emanation coefficient, gravimetric water content 

and radon diffusion coefficient. These input data were based exclusively on available data from 

previous work by others including Rogers and Associates Engineering Corporation, Advanced Terra 

Testing, Chen and Associates, D'Appolonia Consulting Engineers Inc. and TITAN Environmental.  

Key laboratory data and a summary of parameters selected for these analyses are presented in the 

attached Table 1.  

The current cover design includes 2.0 feet of random fill (frost barrier fill) over 1.0 foot of 

compacted clay which in turn overlies 3.0 feet of random fill (platform fill). In the analyses, the 

thickness of final cover was reduced by 6.8 inches to 1.4 feet to account for the depth of frost 

penetration as evaluated by TITAN Environmental. The actual tailings thickness is on the order of 

44 feet, which meets the NRC guidelines for an infinitely thick source, and hence it could be 

modeled in program RADON as a 500.0-centimeter thick layer. Available data on the in-situ density 

of the tailing was used. All available historical Proctor compaction results for the other materials 

were evaluated to select appropriate maximum dry densities for the clay and random fill.  

The clay layer and frost barrier fill, which are to be placed and compacted as engineered fill 

materials, were modeled with 95-percent standard Proctor compaction. The platform fill material 

is dumped and spread directly on top of the tailing surface. Once in place, the material is compacted 

by selective routing of equipment traffic, and it then provides a working surface for subsequent 

operations such as placement and compaction of the clay layer and frost barrier fill. The compaction 

of material comprising the platform is expected to be higher at its top than at its contact with the 

tailings.

C %PROJECTS,1626EG28BRSLT3.MEM



Knight Piesold

File 1626B April 15. 1999 

Radon Emanation Calculations (Revised) 

Within the platform fill, the surficial material is likely to exhibit fairly high compaction given the 

influence of the contact stresses exerted by equipment traffic and later by the compaction of 

overlying material. Such stresses diminish with depth, so lower portions of the platform fill will not 

have experienced as significant a compactive effort. Compaction of the platform fill is therefore 

likely to range from about 80-percent of standard Proctor at the base of the random fill immediately 

above the tailing to 90- to 95-percent of standard Proctor compaction at the top of the platform fill 

immediately below the equipment loads just described.  

The porosity of each of the materials/sublayers was calculated from its dry density and specific 
gravity of soil solids. Radium activities and emanation coefficients were selected for each soil type 

from available lab data, and the long term water contents were selected for the analyses as follows.  

In the absence of other data, the tailing was modeled with a 6.0 percent by weight moisture content 

as the NRC recognizes that value as a practical lower bound for soils in the western United States.  

Long term moisture content can be conservatively modeled as the residual (or irreducible) water 

content from capillary moisture retention data since a lower value is more critical, that is it yields 

a higher radon flux. Such data was provided and used for the random fill and the clay.  

The final, and one of the more critical parameters, was the radon diffusion coefficient. This 

parameter is dependent upon the porosity and degree of saturation of the soil, and although lab data 
was available, it was for conditions other than those modeled. So in the absence of diffusion 

coefficient data at the porosities and degrees of saturation of interest, a correlation provide by the 

NRC was employed to compute the diffusion coefficients adopted for the analyses. These values 

ranged from 0.0071 to 0.0507 cm2/sec. It should be noted that the resultant values did seem to match 
well with the trends observed in the available laboratory data.  

Results and Conclusions 

Since there were not data available describing the degree and distribution of compaction in the 

platform fill, a series of analyses were conducted based on varying assumptions about the condition 

of that material. In each of those cases, the platform fill was divided into a series of sublayers whose 

thickness and degree of compaction were selected based upon engineering judgement and previous 

experience with similar situations.  

The two cases of distribution of compaction considered to represent the conditions anticipated at 

White Mesa are presented in attached Figure 1 as Case I and Case II. The results of the radon flux 

evaluation for those two cases are attached. For the reasonably conservative input parameters listed 

herein and an interim cover comprising 1.0 foot each at 80-, 90 and 95-percent compaction as shown 

as Case I in Figure 1, a radon flux at the ground surface of 18.2 pCi/m2/sec is expected. For Case 

II with 0.5 foot of 95-percent compaction material overlying 1.0 feet of 90-percent compaction 
material and 1.5 feet of 85-percent compaction material, the radon flux at the ground surface is 19.8 

pCi/m 2/sec. Both of these results are within the 20.0 pCi/m /sec limit specified by the NRC.

C. U:ROJECTS'l 6268%6RSLT3. MEM
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File 1626B April 15, 1999 

Radon Emanation Calculations (Revised) 

Therefore, it appears that the cover design should be acceptable assuming that the conditions 

described herein do not vary significantly from those in the field.  

In conclusion, empirical knowledge of the site conditions should be taken under consideration in 

evaluation of the model results. At present, approximately 80-percent of Cell No.2 is covered with 

the random fill (platform fill). This fill supports traffic of the heavy, 30 ton haulers. Hence the 

degree of compaction of the layer(s) as represented in the radon flux models (see Figure 1) may have 

already been achieved in certain locations within the cell. The platform fill has been very effective 

to date in attenuating the radon flux, which as currently recorded is 7.4 pCi/m 2/sec which is well 

below the standard of 20.0 pCi/m 2/sec. Based on these observations, it would appear that the 

performance of the tailings cover, which will ultimately include the clay layer and frost barrier fill 

in addition to the fill currently in place, as a barrier controlling radon flux is anticipated to meet the 

regulatory requirements.

C -PROJECTS• 1 26B%2BRSLT3. MEM
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Table I 

Laboratory and Model Input Data 

LABORATORY DATA 

Material Specific Max. Dry Max. Dry 9 5 %/u M~ax. poro.sity() Dry Radium Emaination Water Diffusion( 71  Salturation(2) Diffusioi•' 

Gravity LYnit Wt. Density Dry Density Density Activity Coel'ficient Content Coel'ficient (ot fli 'i' 

GY dry.emax P drym.. P dry,9•S'.. M, Pdy IV D S 1) 

(pcf) (g/cmj) (g/cam') (g/cm') (pCi/g) (% byo' wt.) (cn2 /sec) (cnI/st2e) 

Tailings 2.85 104.0 1.67 1.58 0,491 1.45 981.0 0.19 13.2 2.001 -02 0.390 2 071,'-(2 

2.85 104.0 1.67 1.58 0.4195 1.44 981.0 0.19 19.1 8.40E-013 0.556 I 061:()2 

Rnd. Fill (Comp.) 2.67 120.2 1.93 1.83 0.307 1.85 1.9 0.19 6.5 1.60F-02 0.392 1 63F-02 

2.67 120.2 1.93 1.83 031 I 1.84 1.9 0.19 12.5 4.50E-04 0.740 1.991.-) 3 

Clay (Site #1) 2.69 121.3 1.94 1.85 0.312 1.85 2.2 0.20 8.1 1.60E-02 0.480 1 121F-02 

2.69 121.3 1.94 1.85 0.316 1.84 2.2 0.20 12.6 1.40E-03 0.734 2 131;-0 1 

Clay (Site #4) 2.75 108.7 1.74 1.65 0.400 1.65 2.0 0. 11 15.4 1. 11`-02 0635 5.481:' HB 

2.75 108.7 1.74 1.65 0.400 1.65 2.0 0. 11 19.3 4.201E-04 (). 796 I 3,11 0 1) 

Clay (UT-1) 2.39 113.5 1.82 1.73 0.280 1.72 1.5 0.22 14.5 9.10E-03 089)) 2 ,41, -l 1 

SELECTED MODEL INPUT DATA 

Material Specific(61  Max. Dry(16  Max. Dry Specified Porosity(1 ) Dry(41  Radium(6) Emanation(6 ) Water(!) Diffusion(0) Saturation12 ) 

Gravity Unit Wt. Density Dry Density Density Activity Coefficient Content Coefficient 

G. Ydry'nI"X Pdry,niax Pdry,spc n Pdry W D S 

(pcf) (g/cm3 ) (g/cm') (g/cmj) (pCi/g) (% by wt.) (cm 2/sec) 

Tailings 2.85 N/A N/A N/A 0.583 1.19 981.0 0.19 6,0 5.07E-02 (,122 

Rtnd. Fill @ 80% Std. 2.67 120.2 1.93 1.54 0.423 1.54 1.9 0.19 9.8 2.12F1-02 (.357 

Rnd, Fill @ 85% Std. 2.67 120.2 1.93 1.64 0.387 1.64 1.9 0.19 9.8 1.621,-02 0.415 

Rnd. Fill @ 90% Std. 2.67 120.2 1.93 1.73 (0.351 1.73 1.9 0.19 9.8 115F-02 0.84 

Rnd. Fill @ 95% Std. 2.67 120)2 1.93 1.3 8).315 1.83 1.9 0.19 9.8 7.05E-13 (157) 

Clay @ 95% Std. 2.72 I100.0 1.60 1.52 (0.440 1.52 1.9 0.18 14.1 1.30-012 (0.488 

(1) n= I 
(2) S=v*(,* piyl,/( (;P*w',y) 

(3) D=0.07exp(-4(S-Sn,2 +SS)) per NRC correlation 

(4) Tailings based on 74.2 pcI. Rnd. Fill ranges from 80 to 95% Std. Proctor. Clay based oil 95% Std. Proctoi.  

(5) Tailings based on w=6% per NRC. Others based on capillary inoistuie data. Rod. Fill w=9.8% and Clay w, 14.1% (average of' two tests).  

(6) Values for clay are an average of test results.  

(7) Individual lab test results.

sum tbhlxis



Figure 1 

Cover Cross Sections for Radon Flux Models

Case 1 

1.4' (42.7 cm) 

1.0' (30.5 cm) 

1.0'(30.5 cm) 

1.0' (30.5 cm) 

1.0' (30.5 cm)

Radon Flux 18.2 pCi/m 2/s 

95% Compaction

95% Compaction 

90% Compaction 

80% Compaction

16.4' (500.0 cm)

Case II Radon F-lux l9.8 pLi ims 

1.4' (42.7 cm) 95% Compaction 

1.0' (30.5 cm)•iy 

0.5' (15.2 cm) 95% Compaction 

1.0' (30.5 cm) 90% Compaction 

1.5'(45.7 cm) 85% Compaction 

16.4' (500 0 cm)

i

Note: Percent compaction is based upon the maximum dry density by standard Proctor.

G:\1600s\1626b\flux figure.xis
4/15/99

Frost Barrier Fill 

Clay Layer 

Platform Fill 

Tailings 

Frost Barrier Fill 

Clay Layer 

Platform Fill 

Tailings

m • • • ii __t•;m _ 2l_



-----. *****! RADON !***** ----

Version 1.2 - Feb. 2, 1989 - G.F. Birchard tel.# (301)492-7000 

U.S. Nuclear Regulatory Commission Office of Research 

RADON FLUX, CONCENTRATION AND TAILINGS COVER THICKNESS 

ARE CALCULATED FOR MULTIPLE LAYERS 

WHITE MESA CASE L 

CONSTANTS

RADON DECAY CONSTANT 
RADON WATER/AIR PARTITION COEFFICIENT 
SPECIFIC GRAVITY OF COVER & TAILINGS

.0000021 

.26 
2.65

GENERAL INPUT PARAMETERS

LAYERS OF COVER AND TAILINGS 
DESIRED RADON FLUX LIMIT 
LAYER THICKNESS NOT OPTIMIZED 
DEFAULT SURFACE RADON CONCENTRATION 
SURFACE FLUX PRECISION

6 
20

0 
0

pCi m--2 s--1 

pCi 1i-I 
pCi m--2 s--1

LAYER INPUT PARAMETERS

LAYER 1

THICKNESS 
POROSITY 
MEASURED MASS DENSITY 
MEASURED RADIUM ACTIVITY 
MEASURED EMANATION COEFFICIENT 
CALCULATED SOURCE TERM CONCENTRATION 
WEIGHT % MOISTURE 
MOISTURE SATURATION FRACTION 
MEASURED DIFFUSION COEFFICIENT

500 
.583 
1.19 
981 
.19 
7.990D-04 
6 
.122 
.0507

cm 

g cm--3 
pCi/g--I 

pCi cm--3 s^-I 

cm-2 s'-I

LAYER 2

THICKNESS 
POROSITY 
MEASURED MASS DENSITY 
MEASURED RADIUM ACTIVITY 
MEASURED EMANATION COEFFICIENT 
CALCULATED SOURCE TERM CONCENTRATION 
WEIGHT % MOISTURE 
MOISTURE SATURATION FRACTION 
MEASURED DIFFUSION COEFFICIENT

30.5 
.423 
1.54 
1.9 
.19 
2.760D-06 
9.8 
.357 
.0212

cm 

g cm--3 

pCi/g--1 

pCi cm--3 s--1 

cm-2 s--I

s--I



LAYER 3

THICKNESS ( ROSITY 
ASURED MASS DENSITY 

MEASURED RADIUM ACTIVITY 
MEASURED EMANATION COEFFICIENT 
CALCULATED SOURCE TERM CONCENTRATION 
WEIGHT % MOISTURE 
MOISTURE SATURATION FRACTION 
MEASURED DIFFUSION COEFFICIENT

30.5 
.351 
1.73 
1.9 
.19 
3.737D-06 
9.8 
.483 
.0115

cm 

g cm--3 
pCi/g--I 

pCi cm--3 s--I 

cm-2 s'-I

LAYER 4

THICKNESS 
POROSITY 
MEASURED MASS DENSITY 
MEASURED RADIUM ACTIVITY 
MEASURED EMANATION COEFFICIENT 
CALCULATED SOURCE TERM CONCENTRATION 
WEIGHT % MOISTURE 
MOISTURE SATURATION FRACTION 
MEASURED DIFFUSION COEFFICIENT

30.5 
.315 
1.83 
1.9 
.19 
4. 404D-06 
9.8 
.569 
.0071

cm 

g cm--3 
pCi/g-1

pCi cm--3 s'-i 

cm-2 s'-I

LAYER 5

AICKNESS 
POROSITY 
MEASURED MASS DENSITY 
MEASURED RADIUM ACTIVITY 
MEASURED EMANATION COEFFICIENT 
CALCULATED SOURCE TERM CONCENTRATION 
WEIGHT % MOISTURE 
MOISTURE SATURATION FRACTION 
MEASURED DIFFUSION COEFFICIENT

30.5 
.44 
1.52 
1.9 
.18 
2. 481D-06 
14.1 
.487 
.013

cm 

g cm--3 
pCi/g--1 

pCi cm--3 s--I 

cm-2 s--I

LAYER 6

THICKNESS 
POROSITY 
MEASURED MASS DENSITY 
MEASURED RADIUM ACTIVITY 
MEASURED EMANATION COEFFICIENT 
CALCULATED SOURCE TERM CONCENTRATION 
WEIGHT % MOISTURE 
MOISTURE SATURATION FRACTION 
MEASURED DIFFUSION COEFFICIENT

42.7 
.315 
1.83 
1.9 
.19 
4.404D-06 
9.8 
.569 
.0071

cm 

g cm--3 

pCi/g--I 

pCi cm--3 sA-I 

cm-2 s--I



DATA SENT TO THE FILE "RNDATA' ON DRIVE A:

F01 
-1.OOOD+00 

DX 
5.OOOD+02 
3.050D+01 
3.050D+01 
3.050D+01 
3.050D+01 
4.270D+01

CNI 
0. OOOD+00 

D 
5.070D-02 
2. 120D-02 
1. 150D-02 
7. 100D-03 
1. 300D-02 
7. 100D-03

ICOST 
0

p 
5.830D-01 
4.230D-01 
3.510D-01 
3.150D-01 
4.400D-01 
3.15OD-01

CRITJ ACC 
2.OOOD+01 0.OOOD+00

Q 
7.990D-04 
2. 760D-06 
3.737D-06 
4.404D-06 
2.481D-06 
4.404D-06

XMS 
1. 225D-01 
3. 568D-01 
4.830D-01 
5. 693D-01 
4.871D-01 
5. 693D-01

RHC 
1.190 
1.540 
1.730 
1.830 
1.520 
1.830

BARE SOURCE FLUX FROM LAYER 1: 6.938D+02 pCi m--2 s--I 

RESULTS OF THE RADON DIFFUSION CALCULATIONS

LAYER THICKNESS EXIT FLUX EXIT CONC.  
(cm) (pCi m--2 s--l) (pCi 1--I)

5.OOOD+02 
3.050D+01 
3.050D+01 
3.050D+01 
3.050D+01 
4.270D+01

1. 417D+02 
8.383D+01 
5.158D+01 
3.608D+01 
2.274D+01 
1. 824D+01

2.911D+05 
1. 976D+05 
1.220D+05 
5.146D+04 
4.139D+04 
0. OOOD+00

N 
6

LAYER 
1 
2 
3 
4 
5 
6

1 
2 
3 
4 
5 
6



- ---- *****! RADON !***** - ----

Version 1.2 - Feb. 2, 1989 - G.F. Birchard tel.# (301)492-7000 

U.S. Nuclear Regulatory Commission Office of Research 

RADON FLUX, CONCENTRATION AND TAILINGS COVER THICKNESS 
ARE CALCULATED FOR MULTIPLE LAYERS 

WHITE MESA CA1E• [r 

CONSTANTS

RADON DECAY CONSTANT 
RADON WATER/AIR PARTITION COEFFICIENT 
SPECIFIC GRAVITY OF COVER & TAILINGS

.0000021 

.26 
2.65

GENERAL INPUT PARAMETERS

LAYERS OF COVER AND TAILINGS 
DESIRED RADON FLUX LIMIT 
LAYER THICKNESS NOT OPTIMIZED 
DEFAULT SURFACE RADON CONCENTRATION 
SURFACE FLUX PRECISION

6 
20

0 
0

pCi m--2 s--I 

pCi 1--I 
pCi m--2 s^-i

LAYER INPUT PARAMETERS

C 'ER I

THICKNESS 
POROSITY 
MEASURED MASS DENSITY 
MEASURED RADIUM ACTIVITY 
MEASURED EMANATION COEFFICIENT 
CALCULATED SOURCE TERM CONCENTRATION 
WEIGHT % MOISTURE 
MOISTURE SATURATION FRACTION 
MEASURED DIFFUSION COEFFICIENT

500 
.583 
1.19 
981 
.19 
7.990D-04 
6 
.122 
.0507

cm 

g cm--3 

pCi/g^-I 

pCi cm--3 s--I 

cm-2 s--1

LAYER 2

THICKNESS 
POROSITY 
MEASURED MASS DENSITY 
MEASURED RADIUM ACTIVITY 
MEASURED EMANATION COEFFICIENT 
CALCULATED SOURCE TERM CONCENTRATION 
WEIGHT % MOISTURE 
MOISTURE SATURATION FRACTION 

C ASURED DIFFUSION COEFFICIENT

45.7 
.387 
1.64 
1.9 
.19 
3.213D-06 
9.8 
.415 
.0162

cm 

g cm--3 

pCi/g--I 

pCi cm--3 sA-I 

cm-2 s'-I

s5 l



LAYER 3

THICKNESS 
DOROSITY ( ASURED MASS DENSITY 
VIEASURED RADIUM ACTIVITY 
MEASURED EMANATION COEFFICIENT 
CALCULATED SOURCE TERM CONCENTRATION 
WEIGHT % MOISTURE 
MOISTURE SATURATION FRACTION 
MEASURED DIFFUSION COEFFICIENT

30.5 
.351 
1.73 
1.9 
.19 
3.737D-06 
9.8 
.483 
.0115

cm 

g cm--3 
pCi/g--I 

pCi cm--3 s'-I 

cm-2 s--l

LAYER 4

THICKNESS 
POROSITY 
MEASURED MASS DENSITY 
MEASURED RADIUM ACTIVITY 
MEASURED EMANATION COEFFICIENT 
CALCULATED SOURCE TERM CONCENTRATION 
WEIGHT % MOISTURE 
MOISTURE SATURATION FRACTION 
MEASURED DIFFUSION COEFFICIENT

15.2 
.315 
1.83 
1.9 
.19 
4.404D-06 
9.8 
.569 
.0071

cm 

g cm--3 

pCi/g'-1 

pCi cm--3 s'-I 

cm-2 s--i

LAYER 5

JICKNESS 
POROSITY 
MEASURED MASS DENSITY 
MEASURED RADIUM ACTIVITY 
MEASURED EMANATION COEFFICIENT 
CALCULATED SOURCE TERM CONCENTRATION 
WEIGHT % MOISTURE 
MOISTURE SATURATION FRACTION 
MEASURED DIFFUSION COEFFICIENT

30.5 
.44 
1.52 
1.9 
.18 
2.481D-06 
14.1 
.487 
.013

cm 

g cm--3 

pCi/g--1 

pCi cm--3 s--I 

cm-2 s--i

LAYER 6

THICKNESS 
POROSITY 
MEASURED MASS DENSITY 
MEASURED RADIUM ACTIVITY 
MEASURED EMANATrON COEFFICIENT 
CALCULATED SOURCE TERM CONCENTRATION 
WEIGHT % MOISTURE 
MOISTURE SATURATION FRACTION 
MEASURED DIFFUSION COEFFICIENT

42.7 
.315 
1.83 
1.9 
.19 
4. 404D-06 
9.8 
.569 
.0071

cm 

g cm--3 
pCi/g'-1 

pCi cm--3 s--I 

cm-2 s--1



DATA SENT TO THE FILE "RNDATA' ON DRIVE A:

F01 
-1.OOOD+00 

DX 
5. OOOD+02 
4.570D+01 
3.050D+01 
1. 520D+01 
3.050D+01 
4.270D+01

CN1 
0.OOOD+00 

D 
5.070D-02 
1. 620D-02 
1. 150D-02 
7.100D-03 
1. 300D-02 
7. 100D-03

ICOST 
0

P 
5.830D-01 
3.870D-01 
3.51OD-01 
3. 15OD-01 
4.400D-01 
3. 150D-01

CRITJ 
2. 000D+01 

Q 
7.990D-04 
3.213D-06 
3.737D-06 
4.404D-06 
2.481D-06 
4.404D-06

ACC 
0. 000D+00 

XMS 
1. 225D-01 
4. 153D-01 
4.830D-01 
5. 693D-01 
4.871D-01 
5. 693D-01

BARE SOURCE FLUX FROM LAYER 1: 6.938D+02 pCi m--2 s--i 

RESULTS OF THE RADON DIFFUSION CALCULATIONS

THICKNESS 
(cm) 

5.OOOD+02 
4.570D+01 
3.050D+01 
1.520D+01 
3.050D+01 
4.270D+01

EXIT FLUX EXIT CONC.  
(pCi m--2 s--l) (pCi 1--I)

1.382D+02 
7.131D+01 
4.602D+01 
3.921D+01 
2.469D+01 
1.977D+01

2.930D+05 
1.485D+05 
9.400D+04 
5.586D+04 
4.491D+04 
0. OOOD+00

LAYER 
1 
2 
3 
4 
5 
6

RHO 
1.190 
1.640 
1.730 
1.830 
1.520 
1.830

LAYER

1 
2 
3 
4 
5 
6



ATTACHMENT G

CHANNEL AND TOE APRON 

DESIGN CALCULATIONS 

OF 

WHITE MESA FACILITIES 

BLANDING, UTAH 

PREPARED BY 

INTERNATIONAL URANIUM (USA) CORP.  

INDEPENDENCE PLAZA 

1050 17TH STREET, SUITE 950

DENVER, CO 80265



ATTACHMENT 7 - RESPONSE TO NRC COMMENTS 7/17/98 

TABLE OF SIX-HOUR LOCAL PMP RAINFALL DEPTH VS DURATION FOR WHITE MESA MIL 

6-Hour Storm Rainfall is 10 inches (ref: Hydrologic Design Report for White Mesa Mill, 1990) 

6/1 Hr Ratio for WHITE MESA is 1.22 (Figure 4.7 and Table 4.4, HMR 49) 

ONE-HOUR PMP IS: 8.20 inches at 5000 ft. elevation 

97.0% or 7.95 inches at 5600 ft. elevation (1)

DURATION % OF RAINFALL DEPTH, IN INCHES, AT AVERAGE ELEVATION OF: 

HOURS 1-HR PMP (based on Table 6.3A, HMR 49)

0 

0.25 
0.5 

0.75 
1 
2 
3 
4 
5 
6

S

0 
74 

89 

95 
100 
111 

116 
119 

121 
122

5000 ft 

0.00 
6.07 
7.30 
7.79 
8.20 
9.10 
9.51 
9.75 
9.92 
10.00

560o ft(1) 

0.00 
5.88 

7.08 

7.55 
7.95 
8.83 
9.22 
9.46 

9.62 
9.70

Plot of data is adaptation of Figure 12.10, HMR 55A, to site rainfall.  

(1) Average elevation of site in vicinity of base of cell 4Aeach tanks 

TIME DISTRIBUTION OF FIRST ONE HOUR, OR THE ONE-HOUR PMP 
(after Table 2.1, NUREG CR 4620)

RAINFALL RAINFALL % OF RAINFALL DEPTH IN INCHES 

DURATION DURATION ONE-HOUR AT ELEVATION: 

MINUTES HOURS PMP

0 
25 
5 
10 
15 

20 
30 

45 
60

0 
0.04 
0.08 
0.17 
0.25 
0.33 
0.50 
0.75 
1.00

0 
27.5 
45 
62 
74 
82 
89 
95 
100

5000 ft 

0 

2.25 
3.69 
5.08 
6.07 
6.72 
7.30 
7.79 
8.20

5600 ft(1) 

0 

2.19 
3.58 
4.93 
5.88 
6.52 
7.08 
7.55 
7.95



DEPTH VS DURATION FOR 6-HR PMP 
WHITE MESA MILL, UTAH 

ATTACHMENT 8 RESPONSE TO NRC COMMENTS 7/17/98

12 3 4 5 6 7 

DURATION, HOURS

12.00 

10.00

U) 8.00 

6.00 
2.0 

z 

I
nj 6.00 
0 

-J 
_.

z 
S4.00 

2.00 

0.00

0

4



RAINFALL-DURATION CURVE FOR ONE-HOUR PMP AT WHITE MESA MILL 

ATTACHMENT 9 - RESPONSE TO NRC COMMENTS 7/17/98 

ioý 

?00 . . . ..  

6 00 

ILL .  V rC 
o 5 O0 r r4 

z 4 0 0, . . ..,.  

3 00 

'3ý 

2 00 

1 00

DURATION, HOURS



ATTACHMENT 11 RESPONSES TO NRC COMMENTS 7/17198 
RATIONAL METHOD CALCULATION OF PMF PEAK DISCHARGE, VELOCITY, AND DEPTH THROUGH CELL #1 DISCHARGE CHANNEL

FLOW PARAMETERS IN CELL #1 DISCHARGE CHANNEL AT PEAK PMF DISCHARGE

Channel Channel Channel Manning Flow Allowable 

Bottom Side Gradient, s Coef. OrV1 49*s^ 5 Depth. y Cross Section Hydraulic a(R)^.67 Velocty Peak 

Width, b Slopes n Area of Flow Radius v Velocity 

ft ft/ft ft a, ft^2 R. ft fps fps 

(COE, 1970) 

Bedrock Channel 100 31 0.0100 0.025 226 162 169.9 1.54 226.95 796 8-10 

Bedrock Channel 120 3:1 0.0100 0.025 226 1.45 180.3 1.40 225.46 7.45 8-10



RATIONAL METHOD CALCULATION OF PMF PEAK DISCHARGE, VELOCITY, DEPTH AND SCOUR THROUGH CELL 4A BREACH 

WITH BREACH WIDENED TO 200 FEET - IUC WHITE MESA 

FLOW PATH ELEMENT MAX MI N GRAOIENT SLOPE IC RAINFALL SURFACE PEAK 

ELEMENT LENGTH ELEV ELEV S ANGLE WITHIN AREA OISCNARGE 

L degtres ,oui tc (I1) 1hr -'S Q. Ci 

CELL 2 COVER 1230 56195 5617 00020 012 0.34 6.53 1929 4130 637 

CELL 213 BERM 10 9'7 5615 0.2000 1131 0.34 6.54 1924 1.10 654 

CELL 3 COVER 900 5613.2 00020 0,11 0.61 730 12.01 35,12 992 

CELL 34A BERM 180 55772 02000 11,31 0.62 740 11.92 640 1053 

CELL 4A 1400 557- 2 5562 0,0109 0.62 0.82 770 942 27.70 1262 

CELL 4A INSLOPES 80 5599 5560 0.4875 25.99 0.04 2 00 47 62 5.68 216 

CELL 4A BREACH 275 5562 5560 0.0073 042 0.92 7.80 8.44 0 38 1481 

FLOW PARAMETERS IN CELL 4A BREACH AT PEAK PMF DISCHARGE

Soil (SM) Channel 

Rock Channel

Brean, BreeI- Breed, Mainnr Flo- AIowsolie RprI 

ao6rmm Sale Channel Coef. aCll 4"A 5 Depth. y Crms Seadon Hydrkil aI(RI 67 Volý*y Pee. S..  

W., b Slopes Gradem. S n Ame of Fio Riders VeOccy 0650 

ft ftfl a. l12 R. ft fl tO cres 

(COE. 1970) (rM 1) 

200 31 0.0073 0.03 350 1.39 283.8 1.36 348.59 5.20 2-4 4.00 

200 31 00073 0.025 291 1.25 254.7 1,23 291 78 5.82 8-10 NIA

INOTE: If rounded rock (frver cobbles and gravel) is used, rock size should be Increased by 33%, per Fig. 4.10, NUREG ICR 4851, Vol. 2

AVERAGE SCOUR DEPTH. fi -1.64

Reference 1 - Fig 4.11. NUREG CR 4820 

DEPTH OF SCOUR OF CELL 4A BREACH CHANNEL 

1 methods used we from Pemberton. E.L., and J.M. Lars. 1984, "Computng Degradation and Local Scour. Technical Guideline for Bureau of Reclamation 

:s = depth of scour. ft.  
q - unit discharge. chift Channel 

200 wide 

Method I dsK'qA
0
O.24 

K = constant. 2.45 
q 5.2 

d3 - 3.64 

Method 2 ds = 0-25 dm 

dm = mean water depth at design discharge = 1A4 

ds 0.34 

Method 3 dis a 0.6`dfo 

dfo - q^0.68IFbo
0
0.333 = 3.00 

Fbo = zero bed factol - 1.0 fVs^2 for fke stand 

ds 1.50 

Method 4 ds • 0.25 *dma 

dfm - unit cross sodton of flow 1.39 

ds 0.35 

Method 5 ds - dm'((Vmnc)-1) 
Vm a mean velocty 5.22 

VC d 2 

ds - 2.191

I."6AVERAGE SCOUR DEPTH, It -



ATTACHMENT 12 TABLE - RESPONSES TO NRC COMMENTS 7117198 

ROCK APRON DESIGN TABLE - TAILING CELL EROSION PROTECTION 

WHITE MESA MILL

ds = 2.82 ft

Method 2 ds =0.25 dm 

dm = mean water depth at design discharge

ds = 0.22 ft.

Wethod 3 ds = 0.6Sdfo 

dfo = q^0.666/Fbo^0.333 
Fbo = zero bed factor = 1.0 ft/s^ 2 for fine sand

ds= 0.09 ft

Method 4 ds = 0.25 * dma 

dma = unit cross section of flow = 0.87 fl 

ds = 0.22 ft 

Method 5 ds = dma*((VmNc)-l) 

Vm = mean velocity = 1.81/0.78 fps 

Vc = 0.5 fps

ds= 3.17 ft

G:\1600S\1626B\XLS\ROKAPRON2.!.

AVERAGE SCOUR DEPTH = 1.30 ft 

minimum depth of downstream edge scour barrier

-/27/9-

ELEMENT ELEMENT GRADIENT SLOPE tc RAINFALL INTENSITY Peak d50 

LENGTH WIDTH S ANGLE (minimum WITHIN Unit 

FLOW PATH ELEMENT L W is 0042) tc Discharge 

q 

ft ft ft1f1 degrees hours inches a/hr cfsft inches 

APRON 10 1 001 0 57 060 7 29 1207 180 7.3 

Notes 

The top cover element length is 2450 ft This was used in the calculations for time of concentration and peak unit discharge 

The outslope element length is 240 ft This was used in the calculations for time of concentration and peak unit discharge 

The d50 for the outslope was calculated per Abt S R and Johnson. T L "Riprap Design for Overtopping Flow," ASCE Journal of Hydraulic Engineenng 1991 

The d50 for the apron was calculated per Abt. S R , Johnson, T L Thornton. C.I and Trabant, S C , 'Riprap Sizing at Toe of Embankment Slopes," ASCE Journal of Hydraulic Engineenng, July 1998 

DEPTH OF SCOUR AT DOWNSTREAM EDGE OF TOE APRON 

All methods used are from Pemberton, E.L., and J.M. Lara, 1984, "Computing Degradation and Local Scour", Technical Guideline for Bureau of Reclamation 

ds = depth of scour, ft.  

q = unit discharge, cfs/ft 

Method I ds=K'qAO.24 

K = constant, 2.45 

q = 1.81 cfs/ft



ATTACHMENT H

ROCK TEST RESULTS 

BLANDING AREA GRAVEL PITS 

PREPARED BY 

INTERNATIONAL URANIUM (USA) CORP.  

INDEPENDENCE PLAZA 

1050 17T' STREET, SUITE 950 

DENVER, CO 80265



TO: Harold R. Roberts

FROM: Robert A. Hembree 

DATE: November 20, 1998 

SUBJECT: Rock Test Results - Blanding Area Gravel Pits 

Attached you will find the results for lab tests that were performed on rock samples obtained from 

three gravel sources around the White Mesa Mill. These samples were taken from the Cow Canyon 

pit located just north of Bluff (15 miles south of the mill), the Brown Canyon pit located on the east 

side of Recapture Canyon four miles northeast of the mill, and the North Pit located one mile 

northeast of Blanding. A 75 pound sample of material was collected from each site, each sample 

was crushed and screened to a +1/2 -1 ½2 inch size. Testing was performed by Western Colorado 

Testing in Grand Junction, Colorado. All samples were tested for specific gravity, absorption, sulfate 

soundness and L.A. Abrasion.  

Test results indicate that all three sites score high enough to be used as rip rap sources for the 

reclamation cover at the mill (see attached scoring calculations). The Cow Canyon site scores high 

enough that there would be no over-sizing required; it is suitable for use in channels as well as on 

side and top slopes. The Brown Canyon site requires the most over-sizing at nineteen percent (19%).  

The North Pit material would require over-sizing of 9.35%. These test results prove that there are 

sources of rip rap material within a reasonable distance of the mill site. The average over-sizing 

factor for the three sites is 9.5%, which is well below the 25% number used in the 1996 reclamation 

cost estimate. The over-sizing factor used in the Titan Design Study was also 25%.  

Based on the results of the testing IUC could use any of these three sites. The North Pit would be 

the most reasonable choice of material sites since it has a lower over-sizing factor than the Brown 

Canyon site and is closer to the mill than the Cow Canyon site. The North Pit also has the advantage 

of being an established public pit on BLM administered land.

RAH/rah

cc: William N. Deal



International Uranium (USA) Corp.  

WHITE MESA MILL RECLAMATION 

NRC Rip Rap Scoring Calculations

Weighting Factors for Igneous Rocks 

Oversizing for side slopes, top slopes, and well drained toes and aprons 

Rock Scoring less than 50% is rejected, rock scoring over 80% does not require oversizing 

Cow Canyon Pit (Bluf 

Lab Test Lab Results Score Weight Score x Weight Max. Score 

Specific Gravity 2.63 7.5 9 67.5 90 

Absorption, % 0.47 8.25 2 16.5 20 

Sodium Sulfate Sound., % 0.2 10 11 110 110 

L.A. Abrasion, % 6.4 7.5 1 7.5 10

201.5 230

Overall Score 87.61 % 

Oversizing none %

Brown Canyon Site 

Lab Test 

Specific Gravity 

Absorption, % 

Sodium Sulfate Sound., % 

L.A. Abrasion, %

Totals

Lab Results 

2.525 

2.61 

5.5 

10.3

Score

5.5 

1.75 

7.5 

4.75

Weight Score x Weight Max. Score 

9 49.5 90 

2 3.5 20 

11 82.5 110 

1 4.75 10

140.25 230

Overall Score 60981% 

Oversizing 19.02 %

North Pit tN. Blandino) 

Lab Test 

Specific Gravity 

Absorption, % 

Sodium Sulfate Sound., % 

L.A. Abrasion, %

Lab Results 

2.557 

2.84 

3.2 

6.3

Score

6.25 

1.25 

8.75 

7.5

Weight 

9

2 

11

Totals

Score x Weight 

56.25

2.5 

96.25 

7.5 

162.5

Overall Score 7 0.651% 

Oversizing 9.35 %

Totals

Max. Score 

90 

20 

110 

10 

230



WESTERN 529 25 1/2 Road. Suite 3-10' 

COLORADO Grand lunc!Ior, Colorado 81505 

TESTING, (970) 241-7700 - Fax (970) 241-7783 

INC.  

November 16, 1998 
WCT #811896 

International Uranium USA Corporation 
Independence Plaza 
1050 17th Street 
Denver, Colorado 80265 

Attention: Mr. Bob Hembree 

Reference: Rock Durability Testing 

As requested, three (3) potential sources of riprap for use in 

reclamation of tailings ponds in Blanding, Utah were tested for 

rock durability. The riprap material was obtained, crushed to 

testing size, and delivered to Western Colorado Testing, Inc. by 

the client. The three sources of material were tested for 

specific gravity and absorption (ASTM C127), Sodium Sulfate 

Soundness (ASTM CBS), and Los Angeles Abrasion (ASTM C131). The 

results of the testing are provided below.

SaeIgulkr 

Bulk Specific Gravity, g/cc 2.630 

SSD Specific Gravity, q/cc 2.642 

Apparent Specific Gravity, g/cc 2.663 

Water Absorption, % 0.47 

Sodium Sulfate Soundness, Avg. % Loss 0.2 

L.A. Abrasion, % Loss 1 100 Rev. 6.4



Page 2 
International Uranium USA Corporation 

WCT #811898 
November 16, 1998

If there are any questions or if additional testing is needed, 

please feel free to contact our office.  

Respectfully Submitted: 

WESYUN COLOAM TUDTIN, INC.  

Kyle Alpha 
Construction Services Manager 

XA/mh

nm I.  

Bulk Specific Gravity, g/cc 2.460 

SSD Specific Gravity, g/cc 2.525 

Apparent Specific Gravity, g/cc 2.629 

Water Absorption, % 2.61 

Sodium Sulfate Soundness, Avg. % Loss 5.5 

L.A. Abrasion, % Lose 6 100 Rev. 10.3

Bulk Specific Gravity, g/cc 2.485 

SaD Specific Gravity, g/cc 2.557 

Apparent specific Gravity, g/cc 2.674 

Water Absorption, % 2.84 

Sodium Sulfate Soundness, Avq. % Losm 3.2 

L.A. Abrasion, % Loss f 100 Rev. 6.3


