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INTRODUCTION 

On August 26. 1980. Wyoming Mineral Corporation (WMC) authorized Dravo 

Engineers and Constructors to begin a study to detemJinethe capital and 

operating costs for the mine and mill complex in Gc1a County, Arizona. 

known as the Dripping Spring Project. This volume presents the results 

of that study. 

This report is divided into sections as follows: 

1. Introduction and Summary 

II. Mine (includes tailing disposal). 

I I 1. Mi 11 

IV. Environmental 

V. Cost Estimate 

1-1 

Two areas of ore have been defined and preliminary mining plan has been 

developed for both. This method uses a combination of open pit and under

ground mining in both areas. Estimated in-the-ground resource at a cut-off 

grade of 0.05% U308 is 4.408.000 tons containing 9,805.000 1bs. U30S. Identified 

reserve is estimated at 3.249.000 tons containing 7.495.000 1bs. U30S and mine

able reserves are 3.190.000 tons containing 6.643.000 1bs. U30S. At a mill 

recovery of 93%. in the can U308 should be about 6.178.000 lbs. 

Open pit mined ore is estimated to total approximately 2.130.000 tons containing 

approximately 3.799.000 pounds of U30S for an average grade of approximately 

0.09%. To mine this ore approximately 6,702,000 BCY of associated waste and 

11,327,000 BCY of stripping waste must be extracted for a total approximately 

lS,029,000 BC Y of waste material. This yields combined waste to mined ore 

ratio of approximately S.46 BXY to one ton of ore sent to the mill . 
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INTRODUCTION 

On August 26, 19S0, Wyoming Mineral Corporation (WMC) authorized Dravo 

Engineers and Constructors to begin a study to detennine the capital and 

operating costs for the mine and mill complex in Gh1a County, Arizona, 

known as the Dripping Spring Project. This volume presents the results 

of that study. 

This report is divided into sections as follows: 

I. Introduction and Summary 

II. Mine (includes tailing disposal). 

I I I. Mi 11 

IV. Environmental 

V. Cost Estimate 

1-1 

Two areas of ore have been defined and preliminary mining plan has been 

developed for both. This method uses a combination of open pit and under

ground mining in both areas. Estimated in-the-ground resource at a cut-off 

grade of 0.05% U30S is 4,40B,000 tons containing 9,B05,000 lbs. U30B' Identified 

reserve is estimated at 3,249,000 tons containing 7,495,000 lbs. U30S and mine

able reserves are 3,190,000 tons containing 6,643,000 lbs. U30S' At a mill 

recovery of 93%, in the can U30B should be about 6,17B,000 lbs. 

Open pit mined ore is estimated to total approximately 2,130,000 tons containing 

approximately 3,799,000 pounds of U30B for an average grade of approximately 

0.09%. To mine this ore approximately 6,702,000 BCY of associated waste and 

11,327,000 BCY of stripping waste must be extracted for a total approximately 

lB,029,000 BC Y of waste material. This yields combined waste to mined ore 

ratio of approximately B.46 BXY to one ton of ore sent to the mill. 
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INTRODUCTION (Continued) 

Mining is expected to operate on a 250-day year (5-day week. 2-shift day) to 

produce about 1400 tons per day of ore. In the early phases (7 years) mining 

will be by open pit methods. with the later production coming largely from 

undergound drifts and stopes. The useful life of the mine is presently esti

mated at 10 years. but could be longer as continuing exploration develops new 

reserves. As a matter of fact. since this study began. further drilling has 

shown a strong possibility of additional reserves available in the area. 

The mill was designed to operate 7 days/week. 3-shifts per day, 340 days a 

year. processing the ore at a nominal rate of 1000 tons per day. The mill 

design was based on the presently estimated 10 year life of the mine. The 

actual rate of milling would be about 1029 tons per day. The process is a 

conventional acid leach. solvent extraction. ammonia precipitation for recov

ery of U308' While the process is conventional. some modifications have been 

made over present mills. such as: 

1. Liquid - solid separation by horizontal belt filters rather 

than by counter-current decantation thickeners. 

2. Tails are to be disposed of as a "dry" filter cake. returned 

by truck to selected areas of the pit, and buried there rather 

than the more conventional wet tailings pond. 

Belt filters were chosen as the primary liquid-solid separation device as 

we believe that overall recovery of the uranium will be 3% to 5% better than 

obtainable in a CCD circuit. at a cost comparable to CCD. In addition. labora

tory settling tests after leach have indicated very poor settling rates. which 

would lead to difficult control of CCD circuit . 
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INTRODUCTION (Continued) 

In-pit disposal of tails was chosen for two reasons. In reviewing the topo

graphical maps of the area, we found that the only areas usable for wet tail-

ings ponds would require excessive capital outlay for dams. In addition, environ

mental control of the tailings will be much simplified with in-pit disposal. 

The schedule of events (as anticipated by WMC) was reviewed and we are in 

agreement with it. If the project is begun with environmental studies starting 

in January 1981, permitting should be obtained by June 1983. Mine operations 

begin at this time, and mill construction is begun. Ore is delivered to the 

mill, and milling begins in January 1985, continuing through the usable life of 

the mine, or 10 years. The mine is reclaimed at this time. No reclamation is 

shown for the mill, because of the possible discovery of additional ore or use 

of the mill as a toll mill beyond the expiration of the mine. 

All major capital and operating costs have been developed by Dravo, and repre

sent cost in third quarter 1980 dollars, with no forward escalation applied. 

All costs are reported except: 

1. Income Tax 

2. Corporate Burdens 

3. Interest 

4. All risk insurance, except during plant construction. 

5. Depletion allowances, damage payments, surcharges, appropriation 

expenses. 

6. Overt ime on 1 abor 

7. Incentives to attract labor 
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INTRODUCTION (Continued) 

Labor costs were developed by conversations with operating companies in the 

area, and overhead burdens were set at 20% for salaried personnel, and 35% for 

hourly employees, in agreement with WMC. It should also be noted that no de

velopment costs are entered for the period of September 1980 through mine start

up (January 1983) since Dravo has no way to predict these cost. 

Mill recovery of U308 was calculated at 93% as presently established by testing, 

and the overall production, life of mine, is 6,178,000 lbs based on present 

reserves. 

Estimated costs, life of mine, are as follows: 

Mine capital cost 

Mill capital cost 

Total operating cost 

10,932 

27,957 

147,142 

or an overall cost of $30/lb U308 produced. Accuracy of the estimate is 
+ considered to be - 25%. 

Reference has been made above to the possibility of extended reserves. A 

word of caution is in order with respect to those comments. If the tonnage 

reserves are extended by exploration, but the grade remains the same as 

presently indicated, reduction in the overall cost per pound will be small, 

since the only reduction would arise through extended amortization of the 

capita 1. On the other hand, an increase in reserves in terms of grade from 

0.10% to 0.15% would yield a third more pounds of U308 at the same operating 

cost, or a one-third reduction in cost per pound U308' 
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1.0 GEOLOGY 

1.1 Introduction 

A detailed geological evaluation was not part of the study to be 

performed by Dravo Corporation for Wyoming Mineral Corporation's 

Dripping Spring Uranium deposits. In order to present some geological 

background information of the area, a brief review of published material 

is presented. Most of this information was obtained from U.S.G.S. Pro

fessional Papp.r 595 by Granger and Raup, published in 1969. 

1.2 Location 

Wyoming Mineral Corporation's Dripping Spring uranium deposits 

are located in east-central Arizona in Gila County. The deposits are 

located approximately 30 miles north of Miami, Arizona. 

1.3 General Stratigraphy 

Uranium mineralization occurs in the upper member of the 

Dripping Spring Quartzite of younger Precambrian age. This formation 

is part of the Apache Group which is a sequence of sedimentary rocks, 

dolomitic limestone, and basalt flows. A disconformity separates the 

Dripping Spring Quartzite from the overlying Mescal Limestone. The 

Mescal Limestone is composed of argillaceous and siliceous limestones 

and dolomites with poorly sorted sandstone and siltstones at the base 

and feldspar-rich siltstone at the top. The Pioneer Formation underlies 

the Dripping Spring Quartzite. Intruded into this sequence of 

sedimentary rocks is a series of diabase sills interconnected by dikes. 

The precise age of this diabase is not known, but it is thought to be 

approximately 1100 million years. 
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1.4 Stratigraphy of Dripping Spring 

The Dripping Spring Quartzite is divided into three members: 

the basal Barnes Conglomerate; the Middle member; and the Upper member 

(see Fig. 1.4-1). The Barnes Conglomerate member is commonly 0 to 25 

feet thick and consists of conglomerate and sandstone with well-rounded 

quartzose pebbles in an arkosic matrix. The Middle member is generally 

140 to 369 feet thick, but locally may be missing. The Middle member 

consists of medium-grained feldspathic sandstone that is arkosic and 

conglomeratic near the base and grading to orthoquartzite near the top. 

Colors range from reddish brown at the base to grayish pink near the 

top. Uranium mineralization of economic interest has not been encount

ered in either the Barnes Conglomerate or Middle member. 

The Upper member is divided into four units. In ascending order 

these are the Red unit, the Gray unit, the Buff unit, and the White 

unit. The Red unit is generally less than 60 feet thick and consists 

of red, micaceous siltstone and very fine-grained arkosic sandstone. 

The Gray unit is of greatest economic interest and contains the sig

nificant uranium deposits of the area. The Gray unit is subdivided 

into three facies: the lower gray facies, a middle gray sandstone; 

and an upper black facies. The gray facies consists of thinly stra

tified feldspar-rich siltstone and occasional interbeds of very fine

grained sandstone. Average thickness is approximately 60 feet. This 

facies contains uranium mineralization. 

The gray sandstone which separates the gray facies from the 

black facies is composed of very fine-grained feldspathic sandstone and 

orthoquartzite. The thickness generally ranges from 15 to 35 feet. 

A thin, medium-grained quartzite bed referred to as the barren 
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Figure 1.4-1 

General Geologic Column 

Dripping Spring Quartzite 

Black lacles : 13-120 le e t . sillstone . a, kos ,c . dark ·gray. Ilaggy . thinly and irregularly 
stratified . crumple>d shrlnkace' cra c ks 

Gray sandston~ and barren Quar t :de . 5-61 feet: sandst o ne and orthoquar tz ite . 

feldsoathl c. comm o nly a fine -gra i ned s.)nds t one ledge capped by medlum- to 

coarse -g r a ined orthoquartzite 

Middle me'mber : 0-369 I .. "t . sand s tone and orthoauartllte . auartzose near too . 
conglomeratic and arkoSIC near Oase : graYish Dink near too . moderate red near 
base . very tine grained to coarse - grained . slabby 10 massl .... e . cross-stratified 

Barnes Conglomerate Member : 0-50 leet . conglomerate and sandstone . arkOSIC 

matn. , wt!'lI·rcunded stones 

EROSIONAL DISCONFORMITY 

From: Granger and Raup, 1969. 
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quartzite, caps the gray sandstone. This barren quartzite bed is 

usually less than two feet thick and rarely contains any significant 

uranium mineralization. 

The black facies contains the major uranium deposits in the 

Dripping Spring Quartzite. The facies consists of dark gray thinly- / ~ 

bedded, feldspar-rich siltstone. Thicknesses of this facies are ~ ~ 

usually between 60 to 105 feet. Potassium feldspar is a ma or consti~ ~ 
tuent with the dark gray color attributed to fi ely divided carbo and 

~ = unit consists of feldspathic and arkosic sandstone 

inter-bedded with orthoquartzite. It is buff in color and ranges from 

41 to 168 feet thick. 

Overlying the buff unit is the white unit which consists of thin 

arkosic to feldspathic siltstones with a total thickness usually less 

than 20 feet. The color of this unit is light orange to pale yellow-

brown. 

1. 5 Di abase 

A considerable amount of diabase has been intruded into the 

sedimentary rocks of the Apache Group. These intrusions are in the 

form of discordant sheets or sills and have associated interconnected 

dikes. These massive diabase sheets are commonly found in the Pioneer 

Formation, the lower member of the Mescal Limestone, and the upper 

member of the Dripping Spring Quartzite. The sheets of diabase range 

from a few feet to approximately 200 feet in thickness. The Sierra 

Ancha diabase sheet is thicker than most and is nearly 1000 feet thick. 

It is associated in geographic proximity to many of the known uranium 
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deposits in this district. It appears that the extent of the diabase 

intrusions is controlled to a degree by pre-intrusive structures. The 

age of the intrusives has not been adequately determined, but has been 

estimated by L. T. Silver to be 1075 million years. A report by 

John V. Heyse also indicates an age of approximately 1100 million years , 

but the exact age of the intrusives has been the subject of many 

controversies. Metamorphic effects of the intrusion are not widespread 

or intense, although they are most prevalent in the Sierra Ancha. 

Metamorphism appears to be restricted to a baking of rocks within a few 

feet of the contact between the sediments and the diabase. The Work

man Creek area locally shows contact metamorphic action that has 

affected the rocks for tens of feet in areas where greater quantities of 

differentiated alkalic facies are present. The resulting metamorphic 

rocks are usually described as hornsfels and spotted rocks. 

1.6 Structure 

The major structural element of the area is the Sierra Ancha 

monocline which has a north-south trend and is downwarped to the east. 

The monocline formed before or during the intrusion of diabase. The 

diabase intruded the Pioneer Formation and lower Dripping Spring Quart

zite on the west side of the monocline, and intruded the upper member 

of the Dripping Spring Quartzite on the east side. 

Faults in the Sierra Ancha region are often prediabase or syn

diabase and have a northerly trend that is parallel or subparallel to 

the Sierra Ancha monocline. A few faults have a general east-west 

trend and cut across the monocline structural trend. Normal faulting 

appears to be predominant, but reverse faults have also been noted. 
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Two types of joints are recognized in the Sierra Ancha region. 

These have been referred to as tension joints and shear joints, but this 

nomenclature refers to joint type and not to the forces that formed them. 

The shear joints are the more prominent and are nearly perpendicular 

to stratification and have planar surfaces. Many of the shear joints 

have occurred after mineralization and they have a fairly constant 

strike and dip. Tension joints have irregular strikes and dips, but 

have greater vertical and strike continuity than do the shear joints. 

Two sets of major joints have been noted. One is N170 E and the other 

is N77oW. Two minor sets at N300W and N450 E have also been described. 

1.7 Mineralization 

Uranium mineralization in the Dripping Spring Quartzite occurs 

in the lower part of the upper member. The most favorable hosts are 

the black facies and gray facies within the gray unit of the upper 

member. Descriptions of the uranium deposits indicate that there are 

three general shapes of deposits: vein-shaped; blanket-shaped and 

irregul ar- shapes. 

The vein-shaped deposits have been the most significant economic

ally during past mining activities in the late 1950 1 s. They are not 

true vein deposits in that they do not occur in well defined fissures 

and they do not have a different appearance from the surrounding rock. 

They are vein-like only in the fact that they have abnormally high 

radioactivity in a vertical to near-vertical orientation. The width of 

these IIveins li is often three feet or less and the length can vary from 

50 to 300 feet. The vertical dimensions are commonly 10 to 30 feet, but 

may reach 80 feet. In some areas it is not possible to distinguish the 
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Ilveins" from the surroundi ng rock. 

Blanket-shaped deposits are tabular and concordant with stra

tification. They are generally thin with a width of a few tens of feet 

and a length of up to several hundred feet. These deposits may be 

associated with "vein" deposits or may have features similar to both. 

These deposits are usually low grade and no ore had been mined from 

this type of deposit by the late 1950 1 s. 

The irregular-shaped deposits are zones of high radioactivity 

found on weathered surfaces of the Dripping Springs. They are usually 

very small in size~ low grade and located in strongly oxidized rock. 

Mineralization appears to have a regional relationship to the 

major structural features. Deposits appear to have a trend parallel 

or subparallel to the Sierra Ancha Monocline. Direct correlation to 

minor structural features is less distinct but could exist. 

The relationship of mineralization to the diabase is a highly 

controversial one. Granger and Raup (1969) consider the diabase as 

the source of the uranium and that uranium in fluids emanated from the 

diabase in denteric veins~ joints and fractures to emplacement in the 

gray unit of the Upper member of the Dripping Spring. Heyse (1979) 

believes that uranium deposits existed in the Upper member prior to 

the diabase intrusion. These deposits were mobilized and recrystallized 

when the magmatic intrusion took place. Both theories leave some un

answered questions~ but it appears from the presented evidence that 

uranium deposits were present in the Upper member of the Dripping Spring 

and that recrystallization and the present shape of the deposits is due~ 

in part~ to the diabase intrusion approximately 1100 million years ago. 
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1. 8 Reserves 

Reserves were calculated for Wyoming Mineral Corporation's 

Dripping Spring uranium deposits in the Workman Creek area by geo

statistical means. Data were received from Wyoming Mineral Corporation 

for all drill holes. Dravo Corporation ran a conversion program to 

condense and reformat these data to a form usable in Dravo's computer 

program. Horizontally drilled holes and the few holes without geo

graphic coordinates were eliminated from the data base. Holes purposely 

drilled at angles other than horizontal were retained in the data base 

and corrected depths and thicknesses were used for mineralized zones. 

Approximately 432 drill holes and core holes were considered in the 

reserve analysis. The data base was divided into two segments: one 

for North Workman Creek and one for South Workman Creek. South Work

man Creek contains 259 drill holes, while North Workman Creek contains 

the remaining 173 holes. 

All intercepts that had been considered as mineralization by 

Wyoming Mineral Corporation were included in the data base. The pro

gram used by Dravo in the calculation of uranium resources is one that 

had been developed by Kim and Knudsen in 1977 for ERDA (now the 

Department of Energy) for analyzing uranium deposit characteristically 

found in sandstones of the Western United States. This program has also 

been used for calculating reserves for other commodities. 

One of the first steps in determining resources by geostatistical 

methods is the development of variograms. Variograms are used to 

describe the spatial correlation between grades, thicknesses of 

mineralization or other characteristics within an ore deposit. They 

indicate the continuity of mineralization, zones of influence, and 



whether zones of influence are different along different directions. 

Variograms were constructed for thickness and for grade x thickness 

characteristics of the deposit. Varying search multiples of 50, 100, 

150, and 200 feet were used to determine the best representation for 
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the property. The 100 foot interval was best and variograms were 

constructed for each of the four directions: North-South; East-West; 

Northeast-Southwest and Northwest-Southeast. Variograms were constructed 

using both a normal and log normal approach. It was determined that 

the best results would be obtained by using normal variograms for the 

north area and log normal variograms for the south area. Geostatisti

cally, there is no preferred direction of orientation for the deposit 

and the radius of influence of drill holes is approximately the same 

in all directions. 

Examples of variograms for grade x thickness for the south and 

north areas are seen in Fig. 1.8-1 & 2 respectively. Co represents 

the nugget effect which indicates the amount of variance expected 

between drill holes regardless of how closely they are spaced. The 

range is the maximum distance of influence that one drill hole would 

have. Any drill holes beyond that distance will have a completely 

random relationship to other drill holes. The sill (which can be 

computed manually or with the computer) indicates the maximum variance 

expected within the range of influence of the drill holes. 

The geostatistical program used to calculate the amount and grade 

of ore in individual blocks is known as Kriging. A search radius of 

200 feet was used in the north area. Because of irregularities in the 

south area, radii of influence of 200, 295, and 395 feet were used. 

Results obtained using the 395 foot radius appear to be the most reliable. 



Computer plots were then produced which divided the north and 

south areas into 100 foot blocks. Each block indicates reserves in 

pounds, tons, grade and thickness. 

Resources were calculated using all mineralization containing 

greater than 0.035% U308. Low grade material with less than 0.035% 

U30S was eliminated from consideration. Ore reserves were calculated 

using an average minimum grade of 0.05% U308 and a minimum grade x 

thickness cut-off of 0.10% U308' Therefore, the minimum amount of 

mineralization for ore is a zone two feet thick with a grade of 0.05% 

U308 or a zone one-foot thick with a grade of 0.10% U308' 

Factors used in the calculation of reserves were supplied by 

Wyoming Mineral Corporation. The factors include the following items: 

Density: 164.75 pounds/cubic foot 

Disequilibrium Factor: 

Minimum Average Grade: 

Minimum Grade x Thickness: 

1:1 (in equilibrium) 

0.05% U308 

0.10% U308 

In summary, the total reserves above an average grade of 0.05% 

U308 are as follows: 

Pounds of U308 Tons of Ore 

North Area 4,407,734 2,219,517 

South Area 5,396,946 2,188,871 

Total 9,804,680 4,408,388 

Average grade is 0. 111% U308 
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The reserve numbers are indicative of the pounds in-place and 

do not necessarily represent the amount of uranium that can be mined. 
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Additional reserve data are seen in Table 1.8-1 and Figure 1.8-3. 

1.9 Determination of Minable Ore 

As agreed upon by Wyoming Mineral Corporation and Dravo mining 

engineers, Wyoming Mineral Corporation would supply to Dravo it's own 

polygon slice-maps and related computer printouts as well as the drill 

hole data on magnetic computer tape. These maps and printouts would 

then become the basis for engineering design and cost determinations. 

Geostatistical ore reserve calculations were made using the drill hole 

data, but the results of these studies were not the design criteria 

for mine planning and costing. 

Reserve determination factors and data also supplied by Wyoming 

Mineral Corporation and assumed to be correct are: 

1. The disequilibrium factor for all areas is unity. 

2. The tonnage factor for all ore and rock is 12.14 cubic feet 

per ton. 

The polygon-slice maps were computer drawn by Wyoming Mineral 

Corporation every ten feet through the mineralized vertical interval. 

Computer printouts provided the grades, grade-thicknesses, tons of ore 

and pounds of U308 alloted to each polygonal area of that ten-foot 

horizontal slice. 

As a guideline to separating ore from mineralized waste, certain 

criteria were also assumed based on prior experience and study : 



II -15 

GEOSTATISTICAL ORE RESERVE SUMMARY 

TABLE 1.8-1 

North Area 

Minimum 
Average Cutoff Lbs. U308 Tons Ore Average Grade 

.07% U308 4,178,673 2,030,411 0.103% 

.06 4,354,938 2,163,684 0.101% 

.05 4,407,734 2,219,517 0.099% 

South Area 

Minimum 
Average Cutoff Lbs. U308 Tons Ore Average Grade 

.07% U308 5,241,466 2,061,669 0.127% 

.06 5,351,228 2,146,483 0.125% 

.05 5,396,946 2,188,871 0.123% 

Total Area 

Minimum 
Average Cutoff Lbs. U308 Tons Ore Average Grade 

.07% U308 9,420,139 4,092,080 0.115% 

.06 9,706,166 4,310,167 0.113% 

.05 9,804,680 4,408,388 0.111% 

CONFI DENCE LEVEL % DEVIATION 

Percent North Area South Area 

90 26.0 19.4 

80 20.2 15.2 

70 16.4 12.4 

60 13.3 10.0 

50 10.7 8.0 
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FIGURE 1.8-2 
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1. No mineralized thickness averaging less than 0.05% U30S was 

considered minable. 

2. No mineralization with a grade of 0.05% U30S but a grade

thickness less than 0.10% was considered minable by either 

underground or open pit methods. 
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3. No mineralization with a grade of 0.05% U30S but a grade

thickness less than 0.30% was considered minable by underground 

methods. 

4. Mineralization with a grade of 0.05% U30g or better and a 

grade-thickness of .10% but less than 0.30% might be minable 

by open pit methods if within open pit boundaries. 

As stated in section 1.10. the basis for minable reserves was to 

be the polygon slice maps and reserve data supplied by Wyoming 

Mineral Corporation. The computer polygon program used. however, filled 

the total drilled area with polygons regardless of size and shape. The 

program thereby assigned areas of influence to drill hole intercepts 

that were not justifiable when considering the spotty nature of the ore. 

When using a polygon program on discontinuous mineralization, it is 

customary to apply a maximum polygon radius to limit the area of 

influence assignable to ore volume determinations when drill hole spacing 

exceeds the normal or where drill holes do not exist. For this reason 

modifications were made to the values given on the Wyoming Mineral 

Corporation computer printouts to reflect this fact. 

A longitudinal section was constructed from North to South along 

easting coordinate 259,799 to verify the relationship between the North 

and South ore bodies. This section and other observations lead to the 

opinion that both ore bodies were once the same. Erosion has removed 



the portion of ore between the areas; therefore, information gained 

from one area will be applicable to the other. 

South pit minable ore was determined by measuring areas in both 

the open pit and underground based on the actual drill hole intercepts 
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and minable pods. These minable tons were found to be approximately 75% 

of the tons summarized from the polygon printout for the South Area . When 

the tons estimated by geostatistical methods became available they were 

found to closely approximate the polygon produced tons, consequently no 

further factoring of these values was necessary. 

In order to utilize the polygon derived data for determining 

minable ore reserve in the North Area, without detailed analysis, ap

plicable factors were estimated from the South Area analysis. 

Final minable ore tonnages in the North Area were determined 

after the geostatistical reserve figures became available allowing a 

comparison with the polygon estimate. This comparison showed that 

the geostatistical North Area tonnage was approximately 80% of that of 

the polygon estimate. Consequently it was deemed prudent to reduce 

the Dolygon estimate by 80% along with the 75% minable ore factor 

derived from the South Area. For the North Area, an overall factor of 

60% was determined as follows: 

100 (.75 x .80) = .60 x 100 

This factor of 60% was applied to the polygon derived data to give an 

overall minable ore tonnage for the North Area . 

Grades of ore were not changed by this tonnage reduction as they 

are determined by borehole intercepts and became the basis for the 



calculation of pounds U308' The reduction of tons, consequently, has 

a proportional reduct ion of pounds U
3
0
8

' 
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It is recognized that this factoring of the ore reserve basis is 

conservative, but, it is also realistic . More geologic knowledge in 

the future may well justify modification of this reduction in tonnage. 

Total reserve tons and pounds were determined to be : 

North Pit 

North Underground 

Total North Area 

South Pit 

South Underground 

Total South Area 

Total All Mines 

Total Pits 

Total Underground 

% Grade 

.107 

.099 

.104 

.116 

. 137 

. 127 

.115 

.110 

.123 

Tons 

1,204,747 

441,008 

1,645,755 

803,614 

799,373 

1,602,987 

3,248,752 

2,008,361 

1,240,381 

lbs. U308 
2,569,452 

869,224 

3,438,676 

1,867,719 

2,188,635 

4,056,354 

7,495,030 

4,437,171 

3,057,859 

These reserve va l ues do not reflect mining recovery or mining dilution. 

1.10 Comments 

A certain amount of caution should be exercised when considering 

the tons and grade of uranium ore calculated for these properties. 

Geological constraints were not considered when using the geostatistical 

approach for reserve analysis since a detailed geologic study of the 

property was not within the scope of work. Past mining production from 

this district has been primarily from narrow veins and not from ore 



bodies with as much lateral extent as those indicated by Wyoming 

Mineral Corporation's exploration program. This district appears 
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to be unique to the production of uranium from this type of deposit and 

factors used in other deposits for the calculation of reserves can not 

be directly compared to Dripping Spring 

1.11 Recommendations 

It is recommended that a detailed geological study of the deposit 

be conducted to determine the precise nature of the uranium mineraliza

tion. It is suggested that cross sections from drill hole to drill hole 

be constructed to aid in correlating mineralized zones across the deposit. 

These cross sections should utilize a geologic or stratigraphic datum 

and not be restricted to specific intervals determined by elevation. 

Geological mapping should be conducted in order to determine the 

actual extent of mineralization, the configuration of the deposit, and 

the factors controlling mineralization. Grade-thickness maps would be 

useful for mapping individual areas of mineralization. 

The information obtained from this study would aid in a detailed 

analysis of ore reserves and in mine planning. This study would also 

delineate locations for the optimum utilization of additional drill 

holes. 

It is advisable to continue drilling, extend the limits of ore 

bodies in areas where the boundary of the ore body has not been delineat

ed by barren holes 

A study should be made to establish a relationship between actual 

uranium values obtained from chemical analysis versus those obtained 

from geophysical logging in case the calibration factors used for this 

particular deposit are incorrect. 
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2.0 OPEN PIT MINE FEASIBILITY 

The Dripping Spring Quartzite outcrops along canyon and valley walls 

in the Workman Creek area creating a contour mining-like situation for open 

pit mining possibilities (Drawing 2.-1). However, because of the very steep 

slope of these hillsides, stripping ratios of open pit ore will increase 

very rapidly in advancing pit perimeters away from the outcrops. A point 

is reached where underground mining becomes a better alternative to recover

ing these deeply buried ores. 

2.1 Open Pit Design and Mining Method 

Open pit ore occurs in both North and South Workman Creek. It 

is apparent that the ore was once continuous across the canyon before 

it's erosion; consequently the same general pit designs and mining 

methods can be applied to both mining areas. Both pits will be small 

in size making it preferable to use small, maneuverable, versatile 

equipment which might be transferred from one property to the other. 

Mining will begin at the outcrops, producing ore early in the project 

with little pre-stripping and capitalized development. 

2.2 Open Pit Limits and Configuration 

The factors governing the size and shape of both the North and 

South Pits are geographical, geometrical, and economic. The ore lies 

in more or 1 ess fl at beds and outcrops along the canyon wa 11 s. Thi s 

"day lighting" of the quartzite beds limits the pits along at least 

one side. 

The geometry of the backslope overburden, mining bench height, 

and safety benches dictate that the surface expression of the pit 

floors encircle a much larger area than the mere ore area. 
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After considering the above two limiting factors, it is still 

necessary to cut off the pit extensions because of economic criteria. 

In this case, because of the ability to continue mining by underground 

methods, the economic open pit limit was determined to be the point at 

which the estimated open pit mining cost per ton equals the estimated 

underground mining cost. Stripping ratio of overburden to tons of 

ore was the variable cost factor that caused the open pit cost to rise 

as mining boundaries advanced into the steeply inclined hillside 

characteristic of this area. A detailed discussion of this process 

and reasoning is included under Section 2.2.2. 

From observation of the area and some knowledge of the rock, it 

was reasoned that pit walls would be stable at overall back slopes of 

450 or 1:1. All of the overburden as well as the ore and associated 

waste will require drilling and blasting. 

2.2.1 Cut-Off Grade Determination 

Only after considering all economic factors can a true 

site specific grade cut-off be derived, however, for initial 

mine planning, a reasonable cut-off must be developed or 

assumed. Past experience with similar operations indicated 

that milling costs per ton would be no less than $15 and 

mining would be no less than $20 on a average of open pit and 

underground for a total of $35.00 per ton. At $32 .00 per 

pound of yellow cake, the value of one pound of U308 per ton 

of ore approximates the costs of production. Therefore, the 

grade cut-off was assumed to be 0.05% U308 for all mineraliza

tion. 
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This grade cut-off can not tolerate significant dilution. 

Underground stoping cannot efficiently mine bedded deposits 

thinner than six feet. Consequently, it was assumed that a 

thickness cut-off of 0.05% ore could not be less than six feet. 

The grade-thickness cut-off was set at 0.30 for underground ore. 

Open pit mining operations can, however, efficiently 

recover two foot thick ore with dilution. Two feet of 0.05% ore 

establishes the grade-thickness cut-off at 0.10 for open pit 

ore. 

The above established criteria was applied to the slice 

polygon maps provided by Wyoming Mineral Corporation, using the 

data listed on the printouts. 

2.2.2 Determination of Stripping Ratio 

As mentioned under Section 2.2 above, the maximum strip

ping ratio of the pits was not established solely by their 

economics, but in addition, by the underground mining ability 

to compete with the open pit costs. The procedure for estab

lishing this breakpoint between the two methods is as follows: 

1) Underground mining costs were assumed to be approxi

mately $40 per ton. 

2) Open pit mining costs were estimated with the 

stripping ratio as a variable. 

3) The two costs were equalized and the stripping ratio 

determined. 

4) East-West cross sections were drawn every 100 feet 

through both deposits including the areas of ore 

polygons. 
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5) Pit wall outlines were drawn onto the cross sec

tions as they might appear as a pit section. Areas 

of ore polygons and of the overburden and associated 

waste were accurately measured. 

6) The derived stripping ratio was changed from bank 

cubic yard of waste per ton of ore to square foot 

of waste to square foot of ore, for calculation 

purposes . 

7) The areas measured from the cross sections were com

pared with the stripping ratio criteria. Cross 

sections with waste to ore area ratios greater than 

the determined ratio were deemed to represent under

ground ore only. 

Using the above procedure, the open pit areas were 

established for the first design and economic study. The South 

area produced a definite break while in the North area it appeared 

that all of the known ore could best be mined by open pit. 

After the first cost figures were derived for the two 

mining methods, it was found that the assumed underground mining 

cost per pound U308 was significantly less than the cost per 

pound U308 for open pit. This resulted from an assumed under

ground cost that was excessive for this property and because of 

the high dilution ratio estimated for the open pits. With this 

in mind, it was decided that the North area could be more 

efficiently mined by excluding a very high stripping ratio por

tion from the pit and mining it instead by underground methods. 
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2.2.3 Identifying Economic Polygons 

The above derived criteri a was applied to identifying the 

economically minable polygons by both mining methods. Because 

of the excessive areal size of some of the polygons,these were 

reduced and joined into mining units or pods. are pods were 

sliced into lO-foot thick polygons arbitrarily by the Wyoming 

Mineral Corporation computer program. These slice maps were 

superimposed on each other to more precisely identify the ore 

areas. This selection of minable ore is discussed in detail 

in Section 1.9 under Determination of Minable are. This subject 

is open to considerable interpretation with the consequence that 

there may be variances in pounds of U308 and tons of ore avail

able for mining. For purposes of this feasibility study, con 

servative judgment was used which might be modified by later 

drilling and geological study. 

Polygons considered minable by open pit met the grade 

cut-off of 0.05% U308 and the Grade-Thickness (G.T.) cut-off of 

0.10. These were colored on the slice maps. Outcrop lines were 

then superimposed on the maps to limit the areal extent of the 

outcropping polygons. Minable polygons were then grouped into 

pods beginning with the lowest slice map. Using a 1:1 back

slope this are area was projected to the next overlying slice 

map. Ore encountered on that slice map was included in the pod 

and the combined area projected with the 1:1 backslope on to 

the next slice and the procedure repeated until the top slice 

containing ore was reached. This combination of pods projected 

to surface determine the pit configuration. 
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2.2.4 Master Pit Plans 

As mentioned in other sections, both North and South 

mining areas can be operated along the same general procedure. 

Topsoil, trees, and shrubs will be cleared from a mining unit, 

then stripping of overburden will commence in preplanned benches 

exposing ore early in the operation and maintaining a constant 

in-pit available ore reserve through the pit life. Initial waste 

rock will be deposited in a dump just off and below the ore area. 

As soon as sufficient mined-out pit floor is available, back

filling with newly excavated waste will begin. Openings will be 

left for underground mine development where planned and the 

backfilled pits will be partially reclaimed. 

Strfpping benches were chosen to be twenty feet high to 

facilitate quality blasting control and ease of loading with 

the selected equipment. A safety bench will be left every third 

bench to achieve the overall 1:1 backslope desired to insure 

slope stability. These safety benches will be at least thirty 

feet wide, making them usable as access roads. It was assumed 

that the individual bench backslopes would be stable at ~:1 but, 

because of the strength of the rock and the blasting and loading 

control, these slopes will probably stand at ~:1 (Drawings 2.2.4-1 

and 2.2.4-2). 

are zone mining will be designed for ore quality control; 

consequently, ten-foot high benches were specified with the 

same ~:1 backslope and necessary safety benches. By limiting 

ore zone benches to la-foot, greater selectivity in mining will 

be achieved than is possible with the twenty-foot benches. are 



intercepts ten feet thick or greater will be taken in selective 

slices to minimize dilution of ore by waste and low grade. Six 

examples are outlined in Figure 2.2.4. Three to five times as 

much associated mining waste will be mined in gaining access to 
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the are. In general, both are and associated waste will be drilled 

with vertical 3-4" holes to twelve-foot depths on five-foot centers. 

All these blast holes will be probed and recorded to determine 

and measure any are intercepts. Procedures as shown on Figure 

2.2.4 will be used to separate this ore and waste. 

Ore and waste loading will also be selective to avoid 

dilution. Ore controlmen, or probemen, will evaluate each pile 

of broken rock and stake it to facilitate selection by the loader 

operators. All trucks carrying mineralized rock will pass under 

a gamma-ray truck scanner, where the loads will be more accurately 

assayed. The scanner operator will route the truck directly to 

the mill, a stockpile of similar grade, or to the waste disposal 

area depending on its grade. 

Drawing 2.2.4-1 is a plan of the North Workman Creek pit 

and 2.2.4-2 is a plan of the South pit surrounding area. The 

pits have different shapes but are basically similar in the 

design features mentioned. 

Rock quantity measurements were made by digitizing the 

perimeter of the mined-out pit plan at each bench median. The 

sums of these bench volumes were converted to bank cubic yards 

of material. Ore quantities from measurement or from the computer 

printouts were converted to bank cubic yards and subtracted from 

the total pit volume. All material not determined to be ore was 
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considered as waste, but may in fact contain some recoverable 

mineralization. However, a prudent, conservative estimate is 

best in feasibility studies, thus avoiding unrealistic evaluation. 

2.2.5 Mining Recovery and Dilution 

Ore actually produced from a mine is different from the 

minable reserves by two factors. These are recovery and dilution. 

The first involves a loss of tons and their contained pounds of 

U30
8

, The second involves the addition of tons of waste and 

low grade. 

Open pit mining operations lose ore in two major areas. 

One is to the overlying waste or low grade . The other is to 

the peripheral waste or low grade. For this study, it was 

assumed that one-half-foot of ore would be lost from the top and 

bottom of the ore horizon. Consequently, the highest percentage 

of loss will be for the thin streaks and decrease as the thick

ness increases. Peripheral loss was determined to be one-half 

percent per foot of thickness, based on a 100-foot by 100-foot 

block of ore. This loss will then increase with thickness. 

Approximate representations were made for each of a variety of 

ore thicknesses and the corresponding losses weighted by this 

representation. The sum of these weighted losses divided by 100% 

yields the average loss and corresponding percent recovery at 

82.4% as detailed in Appendix 2.5.5-1. 

Dilution of mined ore is caused by waste and low grade 

being mixed with the calculated recovered ore to give a greater 

volume of ore at a slightly less overall grade. There appears 
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Reserve 
lli.:...-U308 

North Pit 2,569,452 

South Pit 1,867,719 

Tota 1 Pits 4,437,171 

Dilution 
Tons @ 

28.7% ** 

North Pit 284,911 

South Pit 190,045 

Tota 1 Pits 474,956 

* Appendix 2.2.5-1 

** Appendix 2.2.5- 2 

TABLE 2.2.5-1 

Average 
Reserve Reserve 
Tons Ore Grade 

1,204,757 0.107 

803,614 0.116 

2, 008,371 0.11 ° 

Dilution 
1 bs. @ Mined 

.015% U308 1 bs '~308 

85,473 2,202,701 

57,014 1,596,014 

142,487 3,798,715 
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Recovered 
Pound Recovered 
U308 Tons Ore 

@ 82.4%* @ 82.4% 

2,117,228 992,720 

1,539,000 662,178 

3,656,228 1,654,898 

Average 
Mined Mine 

Tons Ore Grade 

1 ,277 ,631 0.086 

852,223 0.094 

2,129,854 0.089 
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to be no easily discernable boundary between ore and waste. The 

only manner in which ore can be separated from waste and low grade 

is by hand probing the broken ore piles. Hand held probes can only 

determine the boundary within six inches. Even careful blasting 

will cause some mixing of are and waste as will the loading process. 

This mixing of ore and waste and the inability to closely define the 

ore-waste boundaries makes it necessary to factor the recovered 

reserve tons with an estimated dilution based on reserve thicknesses. 

An analysis similar to the one used for estimating recovery and 

mining losses is used and detailed in Appendix 2.2.5-2. One foot 

of diluting material was assumed to be added to the top and bottom 

of the mineralized streak. Peripheral dilution was again assumed 

to be one-half of one percent per foot of thickness based on a 

lOO-foot by lOO-foot block. The average dilution was determined to 

be 28.7%. This dilution factor was applied to the recovered tons 

to yield the dilution tons. Diluting rock can safely be assumed to 

contain some Uranium. In this case it was estimated to contain an 

average of approximately 0.015% U308. The poundsof U308 thereby 

derived were added to the recovered pounds of U308 to give the total 

mined pounds. Table 2.2.5-1 summarizes this process. Overall 

mining recovery based on the reserve pounds of U308 is estimated 

to be 85 .6%. 
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2.3 Waste Rock Handling 

The two open pits, as planned, will produce approximately 19 times 

more waste than ore. This material, consequently, occupies the major 

portion of mining effort and it's expanded volume creates a bulk capable 

of filling a large voided area. This excavated material will be de

posited in two manners at each pit. These are out-of-pit dumps and 

in-pit backfilling. Another facet of this waste handling is the in-pit 

disposal of mill tailings. For all practical purposes, all rock material 

removed from the pit will be returned to the area but swollen by 

fragmentation to occupy 25 to 35 percent more volume. 

2.3.1 Out-Of-Pit Dumps 

While the pits were designed and scheduled to begin in 

low stripping ratio areas, considerable amounts of waste must be 

deposited outside the pits initially as shown on Drawings 2.2.4-1 

and 2.2.4-2. The North Pit initial dump is placed along the hill

side just below the ore horizon to minimize the haulage distance 

and prevent covering other possible ore (Drawing 2.2.4-1). The 

South Pit initial dump is placed in a draw immediately east of 

the pit where ore will not be buried. Waste haul trucks will 

bring the waste around the hillside more or less on contour and 

dumpVlaste on benches as shown in Drawing 2.2.4-2. Minimizing 

waste haul distances was a prime consideration. Additional 

waste material may be placed in the smaller draw immediately 

west of the pit during the stripping of the high overburden 

southern part of the South Pit. This is to facilitate the over

filling of this pit during the latter stage of production. 
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The out-of-pit dump areas will be cleared of vegetation 

and slash prior to covering. Should significant topsoil be found 

in the areas, it will be removed and stored for reclamation work. 

2.3.2 Pit Backfilling 

Immediate pit backfilling accomplishes two major objec

tives. First, waste haul distances are minimized. Second, topo

graphic restoration and mined land reclamation are made possible 

at an earlier time and at a lesser cost. Both pits are amenable 

to backfilling, from production, at an early date by mining out 

the low overburden areas at the start. Ore mined in excess of 

production goals will be stockpiled at the mill site to free the 

pit floor for waste backfilling. Associated mining waste will 

be placed at the bottom of the pit in the same horizontal zone 

from which it was mined. Stripping waste will then be placed 

over this mined waste. Where mill tailings are deposited in the 

pit, associated waste will be used for an immediate covering with 

stripping waste surrounding both as described in Section 2.3.3. 

It is recognized that some of the associated mining waste contains 

low grade mineralization. Should some of this material be deemed 

recoverable at a future date through higher commodity prices or 

lower recovery costs, then it can be stockpiled in the mined-

out pits free of waste covering. Any value for this sub-ore 

grade material was not considered relevant to this feasibility 

study. 

2.3.3 In-Pit Disposal of Mill Tailings 

For several reasons it was determined that it would be 
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advantageous to avoid the use of wet tailings disposal ponds but 

instead to filter the mill discharge and dispose of the moist 

sand tailings as a solid. The open pit backfilling procedure 

gives an opportunity for permanent disposal in a manner con

sistent with environmental protection and cost efficiency. A 

procedure for placing these tailings is outlined below with typ

ical pit cross sections exhibited as Figures 2.3.3-1 and 2.3.3-2. 

--Following extraction of all ore from the lowest mining 

bench, the resulting floor is smoothed to make a level 

surface. 

--Berms or dams are constructed to surround the disposal 

area using waste rock. 

--An impervious blanket is laid over the prepared surface 

and berms to form a bas in. 

--Mill tailings will be trucked to the disposal site by 

ore haul trucks returning from the mill. They will 

dump piles on top of the impervious surface for the 

first lift, then on top of each succeeding lift again 

in piles. 

--The rubber-tired dozer will flatten these piles into 

lifts that will compact sufficiently to bear loaded 

trucks through succeeding lifts. This practice will 

construct a feature much like an ore stockpile, the 

ramp of which retreats in the direction of mining 

(Figure 2.3.3-3). 

--The sealing blanket will then be placed on top and on 

the sides of the tailing pile. 



--Final reclamation will envelop the prism shaped tail

ing pile and impervious layer with an encapsulating 

blanket of waste material preventing its erosion and 

exposure. 
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Engineering work done in this section has only been carried 

to the point of illustrating the disposal concept and provides a 

basis for costing, like other sections of the study. Detailed 

testing and analysis must be done prior to final design of the 

system. An estimate of the separated costs for in-pit tailing 

disposal is presented in Appendix 2.3.3. 

2.4 Mine Haul Roads 

The haul trucks selected do not require an overly wide road nor 

wide turns. A 50-foot wide travel surface is sufficient for two-way 

traffic; therefore, the haul roads were specified to be 70 feet in 

total width to allow for a ditch on the uphill side and a safety berm 

on the downhill side. No grades steeper than 8% were designed into 

the roads as shown on Drawings 2.-1, 2.2.4-1 and 2.2.4-2. A 60" heavy 

duty steel culvert was specified for the crossing of Workman Creek by 

the North Pit haul road (Drawing 2.-1). 

2.5 Equipment Selection 

All equipment selected for this operation was chosen for it's 

adaptability, versatility and ease of transport. The major pieces of 

equipment should all last through the life of the described open pit 

mining phase. Table 2.5-1 lists the selected equipment. These equip

ment items are simply representative for size, type and costing purposes. 

They should not be construed as endorsement of any particular manufacturer. 



Description 

Vertical Blast hole Drill 

Haul Truck 

Front-End Loader 

Front-End Loader 

Crawler Tractor 

\~heel Tractor 

Crawler Tractor 

Motor Grader 

Anfo Truck 

Anfo Bin 

Powder Truck 2-Ton 

Low Boy 

Truck Scanner 

Pit Pump 

Water Truck 

Fork Lift 

Haudraulic Crane 

Lube Truck 

Tire Truck 

Welding Truck 

Pickup Truck 

Manager Car 

Ambulance 

Light Towers 

Radio System 

Hand Probes 

Diesel Storage Tank 

Bridge Culvert 

Explosive Magazine 

Table 2.5-1 

Sel ected __ Qp~~ Pi ~~jpment 

Make and Model 

1R DM 25 SP 

Cat. 769 B 

Cat. 992 C 

Cat. 988 

Cat. D-9H 

Cat. 816 

Cat. D-8K 

Cat. 120 G 

Ripco 

Ford LT-900 

Eberline 

Paramount P-3000 
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No. of Units 

2 

9 then 13 

2 

1 

2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

4 

1 

1 

3 

1 

3 

1 

1 

1 
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2.6 Equipment Productivity and Operating Costs 

The size and number of major units of equipment is based on analysis 

of production requirements. Procedures were generally derived from the 

Caterpillar Performance Handbook. 

An analysis was used to estimate the number for front-end loaders 

required for both stripping and ore loading. These are exhibited in 

Appendix 2.5-1. 

Haul distances were measured for determination of truck cycle 

times both for stripping and ore haulage. The number of trucks required 

were then determined by analysis as shown in Appendix 2.5-2. 

Equipment Operating Costs are listed in the Estimated Cost Section 

v. 

2.7 Auxillary Facilities 

All facilities not herein listed are covered by the plant site 

description including the maintenance shop, the change house, and the 

offices. 

2.8 Manpower Schedule 

Table 2.8-1 lists the manpower requirements both salaried and 

hourly for each classification. 

The average daily manpower requirement during the production 

years is 85, thereby giving a productivity of 16.5 tons per man-shift. 

2.9 Production Schedule 

Early in the project it was determined by Dravo Engineers and 

Wyoming Mineral Corporation personnel that daily production through 

the mill should be set at 1,000 tons of ore. With the assumption 
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Tab l e 2 .8-1 

WYOM ING MINERAL 'lANPOWER REgU IREJoIENTS 

OPEN PIT 

Year 10 11 12 

1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 

J08 CLASSI FICATION Hl.f1\ber of Adm ini stra t i ve 

/III; ne Mana ger .5 . 5 .5 .5 . 5 

Mine Superintendent 

Chief Engineer . 5 

Chief Geologist 

En vi ronmenta l Eng i neer 

Mine Eng i neers 

Drafter 

Safety Engineer .5 . 5 . 5 . 5 .5 

Accountant 

Purchasing Agent . 5 . 5 .5 .5 . 5 

Personnel Han . 5 . 5 . 5 .5 

Ma ; "tenance Super . .5 .5 . 5 .5 

Ma intenanc! Foreman 

Mine Foreman 

Managers Secreta ry .5 . 5 .5 . 5 .5 

Re cept ioni st 

Warehou se SUDer . . 5 . 5 .5 . 5 . 5 

Warehouse Foreman 

Warehouse He l per . 5 . 5 .5 . 5 .5 

Tota l Admin . Personnel 24 25 25 25 25 25 23 .5 10 10 

Number of Hou r 1 t Ma ; ntenan c! 

~cha nic 

Mec han; c He 1 per 

Electrician 

Lube Man 

Fuel Trl.ick O~erator 

Total Hourl y Ma in. 11 11 11 11 11 

O~en Pit O~erating Man~wer 

Or l11 Opera tor 1. 5 

Or111 Hel per 1.5 

loader Opera tor 

Hau l Truck. Driv er 14 14 

Haul Truck Driver 10 20 20 20 

Bu ' dozer Operator 

R. T. Bulldozer Oper . 

Grader Opt'ra tor 

Dump Man 

Scanner Opera tor (1) .5 

Probe Man 

Field Ma1nt;nanc. 

Blast i ng Cr ... 1.5 

L.bor Pool 

Tota 1 ODen PH 30 50 50 53 56 56 56 20 20 13 12 

O~en Pit IIInl1!!!!!r S_rl 

~ln1str.t1on 2' 25 25 25 25 25 23 .5 10 10 

Hourly Nl1ntenance 11 11 11 11 11 

Hourll °etrat i ng ~ 50 59 53 56 56 56 20 20 13 12 

ANNUAL TOTALS 63 86 86 89 92 92 86 . 5 37 37 29 24 
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that the mill would operate 340 days per year, the annual production 

schedule was based on 350,000 tons of mill feed. The mine, however, 

will only operate 250 days per year, two eight-hour shifts per day, 

consequently, the goal of daily mine production is 1,400 tons. 

Figure 2.9-1 graphically illustrates the production schedule of 

both the open pit and underground operations. Table 2.9-1 lists the 

expected annual tonnages and pounds of U308 produced for each year. 

2.10 Open Pit Reclamation 

The exact criteria for reclaiming non-coal open pits are not well 

defined, however, it is good mining practice and prudent engineering 

to design open pit reclamation to achieve certain goals: 
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--The general character of the land form will be restored. 

--The reclaimed surface will support revegetation. 

--Exposed ore bearing horizons will be covered. 

--Mill tailings and associated mining waste will be 

covered by stripping waste. 

--Drainage patterns will be restored in a manner that will 

minimize erosion. 

Drawing 2.10-1 illustrates the planned reclamation topography for 

the North Pit. Along the eastern edge of the pit, the highwall benches 

will be covered with waste and topsoil to reduce the visual effect and 

cause it to appear similar to the steep hillside and cliff features 

evident on to the east. 

The South Pit reclaimed topography is shown on Drawing 2.10-2. 

The most prominent feature change in this plan is the reclamation of 

the initial waste dump east of the pit. Drainage of the immediate area 

was with a small channel that probably only carries water during spring 
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snow melt and severe storms. To avoid this water from eroding the 

fill material, the drainage channel was routed to the west into another 

small channel between the pit and the dump. The southern highwall benches 

will be covered with waste and topsoil giving it a character similar 

to other steep faces in the area. 

The major amount of this reclamation activity will be done while 

backfilling mined-out areas during the operation. Underground mining 

will delay final reclamation in both pits by the need to preserve the 

adit area open and to accommodate the mill tailings from underground 

mined ore. Final milling of stockpiles will yield more tailings that 

will also delay final reclamation of the South Pit. Approximately 

one year will be required for final reclamation after milling ceases. 

2.11 Conclusions 

Open pit mining of the ore occurrences outcropping along the 

hillsides in both North and South Workman Creek areas appear technically 

feasible. Should the ore continue deep into the mountains, however, 

underground methods will becomem~reeconomical. Mining will require 

great care to maintain good recovery without excessive dilution. 

2.12 Comments 

The minable ore reserve quantities used in this study are inten

tionally conservative due to the lack of actual hands-on knowledge and 

experience with this specific ore. Certainly as mining progresses and 

this specific knowledge becomes available, ore reserves will be pre

dictable with a lesser degree of conservatism. Even before a mining 

commitment is made, small test pits and underground excavations can be 

excavated and their yields of U308 measured. By comparing these values 
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with drill probe readings made prior to excavation in the same ore, 

reliability and confidence in the exploration data may justify increasing 

the estimated minable ore reserves. Expanded geologic knowledge gained 

from this test mining will also aid in planning further exploratioll. 

Exploration holes in areas where the mineralization limits have 

not been defined may produce considerable reserves especially for under

ground mining. Exploration holes drilled after this report data was 

frozen,have already verified this fact. 

As discussed in Section 2.2, open pitting of these deposits was 

maximized and underground mining only used where its estimated costs 

per pound U30S are less than open pit costs. The reasoning behind 

this is to maximize resource recovery while maintaining the most econom

ically efficient approach. As more ore is discovered, it may be found 

that the future of the total property will be as underground mines. 

Other factors such as environmental permitting requirements may also 

supersede economics to reduce or eliminate the open pit mining of this 

ore. 

Open pit ore extraction practices should be studied in the actual 

ore. By carefully monitoring the ore waste separation, it may be 

found that the relatively high dilution ratio herein predicted may be 

reduced. For example, smaller or shallower benches may be used or by 

drilling horizontal blast holes more selectivity in production might 

be accomplished. 

The North Pit area ore reserve is shown to extend a short distance 

beyond the present Wyoming Mineral Corporation ownership line. For 

purposes of this report, this area was included in the mining reserve 

as it may be obtained. Should this area not be obtained, approximately 



50,000 tons containing 80,000 pounds of U308 should be removed 

from the reserves. 
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3.0 UNDERGROUND MINE FEASIBILITY 

In this study, drill hole data and polygon maps supplied by the client, 

provided the basis to thoroughly analyze a portion of the South Workman Creek 

property for the feasibility of developing an underground mine. Minable ore 

reserves were calculated and then the study examined the mining method, access, 

development scheduling, manpower requirements and equipment selection. Capital 

and operating cost estimates were then determined. 

A portion of the North Workman Creek property also lends itself to 

underground mining. A separate and detailed analysis was not done on these 

reserves, but rather the unit costs derived for the South Workman Creek 

property were considered to apply there as well. Initially in this study, 

it was believed that all the existing North Workman Creek reserves would be 

mined by open pit methods, but increasing stripping ratios and additional 

ore reserves to the east suggested the advantage of underground mining. 

Justification in assuming the same unit costs as in the South Workman Creek 

property lies in the comparable degree of accessibility, and the same min

ing method, equipment and workforce. 

3.1 Design Parameters 

The following design criteria, or study parameters, were provided 

by Wyoming Mineral Corporation, operating and engineering experience of 

Dravo Engineers and Constructors. These parameters are shown in Table 

3.1-1. 

3.2 Definition of Minable Units and Minable Ore 

The client provided a series of 100-foot to the inch polygon 

maps, each representing 10 feet of elevation. It was necessary to 

review each of the logs to determine the exact elevation of the 



Subject 

Planned Mine Production 

Mine Operating Days 

Mining Recovery 

Ore Factors 

Development Costs 

Ore Haulage 

Haulage Head i ng Ground 
Support 

Minimum Stop i ng Height 
Minable Reserve 

Mine Entry 

Development Headings 

Stope Headings 

Underground Haul Ramps 

Water In-flow 

Ventil ati on 

Table 3. 1-1 

Underground Design Parameters 

Criteria 

1400 tons per day 

250 per year, 2 shifts per day 

93% of minable reserves 

12.14 cu. ft. per ton in place 
15.8 cu. ft . per ton broken 

Treated as an ope rating expense 
--Not capitalized 

Rubber-tired trackless 

Rock Bolting and Wire Mesh 

6 ft. of .05% U308 for a G-T 
Grade-thickness of 0.30 

Multiple adits 

10 ft . high by 10 ft. wide 

8 ft. high by 10 ft. wide 

Not to exceed 10% 

Minimal amount 

Negative pressure - end 
line vent holes 
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Sou rce 

Wyoming Mineral 
& Dravo 

Dravo 

Dravo Analysis 

Wyoming Mineral 

Dravo 

Dravo 

Dravo 

Dravo 

Dravo 

Dravo 

Dravo 

Dravo 

Wyoming Mineral 

Dravo 



Mineralization within the 10-foot intercept. Each computer printout 

sheet reported the grade on a one-half-foot incremental basis so to 

determine the grade-thickness, the values for 12 or more consecutive 

intervals were totalled and the sum then divided by two. At least 

12 intervals must be aggregated to provide the grade-thickness for 

the minimum stoping height of six feet 1. 

Dilution has been accounted for by adding in one-half-foot in-

crement below .05% grade at the top and bottom of the incremental 

series. For example, if the series of values on the computer printout 

sheet indicated, by plus .05% grade limits, that exactly 6 feet should 

be extracted, then the dilution ore intercept would be 7 feet. If, of 

course, both ends of the 12 incremental series were already waste, then 

no further dilution was necessary. 
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In a few cases, the situation was considered where two relatively 

thin ore intercepts were separated by a few feet of waste. If the 

total grade-thickness was substantial so that by dividing by the total 

thickness the ore grade exceeded 0.05%, the entire ore-waste 

ore section could be taken. Whether or not to mine this included waste 

would then be made based upon the specific conditions of ore grade and 

waste thickness. 

Results of this summary showed a total mining reserve for South 

Workman Creek of 799,373 tons, including dilution, at an average grade 

of 0.135% U30S and with an average mining thickness of 10.S feet. 

1 
Dravo made the assumption that minable reserves would have to contain an 

average of .05% ~08' Therefore, in a six-foot seciton, the aggregate 

grade-thickness (G.T.) must be at least .30. 



North Workman Creek underground minable ore was determined 

after removing the ore areas included in the revised North Pit from 
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the minable reserve. This remaining ore qualifying under the other under

ground criteria was designated as underground ore (Drawing 2.2.4-1), The 

stoping procedure described in Section 3.5 was estimated to achieve an 

average recovery rate of 93%. Table 3.1-2 summarizes the underground 

recoverable ore. 
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Table 3.1-2 

UNDERGROUND RECOVERABLE ORE 

Average 
Reserve lbs. Reserve Tons Reserve 
_U3°8--- Ore Grade 

North Workman Creek 869,224 441,008 0.099% 

South Workman Creek 2,188,635 799,373 0.137% 

TOTAL UNDERGROUND 3,057,859 1,240,381 0.123% 

Average 
Recovered Recovered Mined 
lbs. U308@ 93% Tons Ore @ 93% Grade 

North Workman Creek 808,379 410,137 0.099% 

South Workman Creek 2,035,430 743,417 0.137% 

TOTAL UNDERGROUND 2,843,809 1,153,554 0.123% 



After the minable intercepts represented within each drill hole 

were established, this information was noted onto both the polygon 

maps and onto a long section extending through the property from North 

to South. It was then important to consider both the coordinate 

positioning and the elevation relationship of these indicated ore 

intercepts before laying out the mine and preparing the best develop

ment plan. 

3.3 Mine Design 

After defining each drill hole's minable ore content and it's 

two-dimensional relationship to other ore intercepts, it was then 

necessary to relate the elevation of each intercept to all other 

drill hole intercepts. This overall three-dimensional relationship 

of the ore intercepts served as the initial conceptual design basis 

upon which to conceive the mine, meet design decision points, and 

formulate the planning structure upon which the mine design was 

established. 

The drill hole intercepts indicated that the ore in the South 

Workman Creek area and immediately south of the open pit lies under

neath a 350-to 450-foot waste cover, increasing to the south. The 

ore extends immediately adjacent to the south edge of the pit for a 

strike distance of approximately one-half mile . In elevation it is 

ideally suited to be developed from the bottom levels of the pit. 

The thickness of the ore intercepts vary from 6 feet to about 24 feet, 

with one notable extreme value of 40 feet. The average of all ore 

intercepts was 10.75 feet thick. Approximately one-third of the 

intercepts represent a 7-foot ore thickness and perhaps another third 
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is between 18 feet and 25 feet. 

The la-foot interval polygon maps provided by Wyoming Mineral 

Corporation served as the initial point in conceptualizing a mine. Pit 

limits were shown on these maps and the ore grades and thicknesses 

corresponding to each polygon were noted. Concurrently, longitudinal 

cross sections were also prepared to give the vertical relationships 

between holes. The layout of the development headings is discussed in 

Section 3.4, Mine Development. Trackless headings, with a convenient 

la-foot by la-foot cross section, driven with a 2-boom jumbo and other 

rubber-tired equipment, were selected to develop the mine for the 

following primary reasons: 

1) As previously mentioned, horizontal access from the pit 

is desirable. 

2) The dimensions of the mine are suitable for trackless 

rubber-tired equipment haulage. 

3) Most prospective workings are well concentrated and can 

be easily reached by short access ramps. 

4) Flexibility in the use of trackless rubber-tired equip

ment provides a definite advantage. Scheduling of men 

and equipment is facilitated with the development of 

additional pods of ore. 

The ore and host rock are believed to be competent. The meta

sandstone shows distinct bedding planes, and is a dense material with 

a high compressive strength. Neither timber nor steel supports should 

be required; however, because of the potential rock spalling and 

blockiness created by blasting this bedded material, it is believed 

that some rock bolting and the use of wire mesh will be required. 
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Although some water is known to be present, it is not thought 

to be in sufficient quantity that pre-drainage of the ore horizon will 

be necessary. Whenever possible, the headings have been designed to be 

located along the peripheries of the ore blocks. The benefits are that 

ore defrays a portion of the development cost, while at the same time 

a large amount of ore is not tied up in pillars necessary to maintain 

the haulage drifts. 
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The drifts have been designed to break into ventilation boreholes, 

located along the headings at intervals of approximately 700 feet or 

which have also been placed at the end-lines of known stope blocks. 

They will have 75 hp. fans on surface to provide for the efficient 

removal of contaminated air. 

A stope-panel system of mining has been proposed for this mine in 

Section 3.5, Stoping Method. All mining will be as mechanized with 

rubber-tired equipment. The mining method will provide for the 

systematic retreat stoping toward the portal to the North. They will 

then always be working under the better supported ground and away from 

contaminated and spent air being drawn up the end-line boreholes. A 

series of working places will be available so that each crew will have 

multiple working faces without interfering with each other. Once the 

ore is broken, it will be transported a short distance by load-haul

dump units to a transfer location then loaded into IO-ton trucks for the 

haul to surface. 

The underground minable ore in South Workman Creek is expected to 

continue along the general southerly trend much farther than the herein 

designated ore. This fact was recognized in the mine designs. While 

the intention is here proposed to extract ore in a retreating direction; 



development of the ore to the south is not precluded by this approach. 

Eventually, however, should the ore trend continue; these initial 

11-60 

haulage ways should be discontinued in favor of crosscuts driven from the 

canyon walls as shown on Drawing 2.-1. 

Ore will be stockpiled at the portal then reloaded into the 35-

ton open pit trucks for the haul to the mill. 



11-61 

3.4 Mine Development 

After the minable ore intercepts were determined and their loca

tions related to each other, it was then necessary to select mine access 

in order to mine in the most efficient way. 

As discussed in Section 3.3, all mine development headings were 

designed to be rockbolted trackless la-foot by la-foot headings. 

Further criteria for development headings are: 

1) Use heading gradients no steeper than 10%. 

2) Develop the mine with the minimum necessary footage and 

in the shortest possible time. 

3) Place the drifts so that the maximum percentage of develop

ment is within the ore and just on the edge of the ore 

block. 

4) Minimize overbreak whenever possible. 

Under these requirements, it was then determined that the best 

solution would be to have an adit, the Lower Drift, coming into the 

underground mining area from the 5980 bench. At a convenient location 

inside, mine ramps would be driven up to both the intermediate or 

Middle Drift and also to the Upper Drift. This development has been 

shown on both the Mine Composite, Figure 3.4-1, and on the Underground 

Mine Level Plans, Drawing 3.4-1. 

Development was designed using both the polygon maps and the long 

section (Drawing 3.4-2). The best drift locations on each level polygon 

map were selected. Drift locations were checked to insure either 

sufficient vertical separation or horizontal offset. Generally, a 

pillar at least 10 feet high and 50 feet horizontally has been left 

between haulage levels. 
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A total development footage of 19,875 feet has been established, 

representing 6000 feet, 6675 feet, and 7200 feet for the Lower, Middle 

and Upper Drifts respectively. 

The development plan was such that the mine would be developed 

from the bottom up. Other considerations were that the water-bearing 

formations would be pre-drained and that any necessary ramps could be 

driven upgrade while the flow of broken rock out of the mine would be 

downgrade . 

Longhole drilling to delineate the ore will be conducted from the 

development headings and synchronized with development to optimize 

development direction. 

The development schedule in the South Workman Creek mine has been 

shown on Figure 3.4-2. The development will be conducted normally by 

two crews. They will start work on the Lower Drift and then be trans

ferred to upper workings as both their work is completed and additional 

work areas become available. The lead time shown in Figure 

3.4-2 that work must be done on the Lower Drift before starting on 

the other levels is necessary because the ramps to the upper levels 

are developed from this Lower Drift. 

Headings will be drilled out with small double-boom jumbo's, and 

mucked with load-haul-dump units (LHD's). In the early stages of 

development, these LHD units would likely haul the broken rock to the 

dumps outside. After haul distances exceed 500 feet, LHD units will 

take the material to an are transfer point where trucks will be loaded 

to take the material out of the mine. Equipment has been discussed 
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in Section 3.7 on Equipment Selection. The basis for the Development 

Schecule was by a cycle-time analysis which is furnished in the appendix. 
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3.5 Stoping Method 

Stoping is the actual extraction of the ore. Figure 3.5-1 is a 

plan illustrating a typical stoping block or panel. Each of the stoping 

panels is approximately 100 feet wide with an end-line drift to connect 

the crosscuts to provide complete peripheral access and ventilation 

circuit for the exhaust of spent air through a borehole. Individual 

stopes are centered every 50 feet along the panel. 

Stoping begins by driving 8-foot high by lO-foot wide stope 

development drifts off the main haulageways or crosscuts at 45 degree 

angles to allow for easy turning of equipment. 

After completion of the stope development drifts, slabbing of 

the remaining ore begins. Here again a retreating sequential system 

of extraction has been proposed by slabbing out the ore beginning at 

the center of the stope and progressing back to the drifts on both 

sides of the stope. Planned ore pillars are 5 feet thick and form a 

"U" shape to separate each stope into two halves. Recovery of these 

pillars is estimated to be 50% in this competent ground. 

The basic concepts behind this retreating stope panel system of 

mining are the following: 

1) Each stoping crew has a stoping panel to work in, thereby 

presenting a multitude of work faces. 

2) Miners work under competent or supported back. 

3) Contaminated spent air is drawn away from the miners ' 

working area and directed back to an end-line ventila

tion borehole. 

Ore will be mined at the thickness determined by probe holes to 

a minimum of 6 feet. Selectivity in mining can be maintained by 
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gamma-ray probing of long holes prior to blasting. 

It is believed that rubber-tired equipment, namely a small two

boom jumbo for drilling and a load-haul-dump unit for stope slabbing 

may well present situations where the use of jackleg drills will 

supplement the use of mechanized jumbo drilling. 

Stoping by double blasting should be considered in situations 

where waste of appreciable thickness is encountered in the face. The 

procedure then would be to shoot the bottom waste first and then mine 

the ore. This type of mining would reduce dilution but, on the other 

hand, would be more costly mining at a reduced productivity. In the 

thick ore situations; that is, where the ore bed thickness exceeds the 

normal height of face of perhaps 15 to 18 feet, the procedure would 

be to simply ramp up on ore and mine out the top half of the stope, 

rockbolt the back and walls, and then mine this lower portion by an 

underhand procedure. 

3.6 Production Schedule 

The underground work is scheduled as shown in Figure 2.9-1: 

a) Development work at North Workman Creek in Year 7.(1989) 

b) Mine Production from North Workman Creek and Development 

work at South Workman Creek in Year 8. (1990) 

c) Development work at South Workman Creek in Year 9. (1991) 
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d) Production from South Workman Creek in Yea~ 10 and 11 (1992,1993) 

It is likely that stoping could be started during the development 

period and then would have a buildup period to reach full production 

of 1400 TPD. Additionally, it might be desirable to consider the 

possibility of the underground mines augmenting the open pit production. 



Level 

Upper 

Middle 

Lower 

Tota 1 s 

Total Tons 
Incl. Di l. 

322,735 

288,960 

187,678 

799,373 tons 

Total Tons 
Incl. Dil. 

441,008 

Totals 1,240,381 
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Table 3.6-1 

SOUTH WORKMAN CREEK 
STOPING TONNAGES 

Recoverable 
Development Stoping Tons % of Stopi ng Life 

Tons @ 93% Recover,Y StoQing (Da,Ys) 
(deducted) 

32,919 269,529 40.4 193 

29,519 241,280 36.2 172 

19,143 156,738 23.4 112 

81,581 tons 667,547 tons 100.0% 477 

or 477 da,Ys 
250 days/year = 1.91 years of full production 

NORTH WORKMAN CREEK 
STOPING TONNAGES 

Development 
Tons 

(deducted) 

19,357 

Recoverable 
Stoping Tons 

@ 93% Recover,Y 

392,135 

Stopi ng Life 
(Da,Ys) 

280 

or 280 days 
250 days/year 

= 1. 12 years of full production 

100,938 1,059,862 757 



For the purpose of this study , it was decided to consider that all 

daily required production to satisfy mill requirement come from one 

mine or the other. 

Individual stopes, as shown in Figure 3.5-1, will produce 

approximately 4117 tons using the average mining thickness. A total of 

approximately 260 of these stopes will be required. Development headings 

were assumed to produce 10% of the daily ore requirements, with the re-

maining 90% coming from stoping operations . 

An average number of stopes needed for daily production based on 

112 TPD per stoping crew, will be 1400 TPD x .90 11.25 stopes . Twelve 
112 TPD/crew = 

stopes must, therefore, be in operation simultaneously. In order to 

make available these 12 stopes as they are needed, 4 stope development 

crews will be required. 

3. 7 Equipment Selection 

Flexibility and mobility of equipment was a prime consideration in 

selecting the equipment list in Table 3. 7-1 of this report. A brief 

summary of typical suitable pieces of the primary rubber-tired units is 

included. It should be noted that these items are simply to represent 

equipment for size, type, and costing purposes. They should not be 

construed as endorsements of any particular manufacturer. 
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Table 3.7-1 
0 

Underground Equipment Purchase Schedule r-.... 
I ....... 

....... 
1989 1990 1991 1&2 1993 

YEARS 7 8 9 11 
No. Undg. No. Prod. 

No. Item Devel. So. Devel. So. Devel. So. Prod. So. Prod. 

3 Two-Boom Jumbos 282,960 141,480 
4 Rubber-Tired Loaders 

Eimco 913LHD 256,490 256,490 
9 Trucks 

Eimco 980-no 340,140 425,175 
16 Jackleg Drills 34,290 20,574 
5 Stoper Drills 7,218 10,827 
2 Air Compressors 235,440 235,440 
1 Air Compressors 58,333 (standby only) 
2 Pm'lder & Ca p 

Magazines 22,566 22,566 
2 Bus 24,000 
6 Ventilation Fans 

(75hp) 32,610 32,610 
3 Pumps & Acces. 1,600 3,200 
2 Underground Tele. 

System 21,600 21,600 
2 Lighting Equipment 8,500 8,500 
2 Ventilation Test 

Equip. 7,772 
1 Surveying Equipment 16,200 
8 Hand Probes 7,876 7,876 

16 Hand Tools (sets) 8,640 4,320 2,160 2,160 
4 Generators 13,600 13 ,600 
2 Portable Buildings 17,305 17,305 
5 Impact Wrenches 4,917 4,917 1,639 1,639 
2 Fuel Tanks 8,220 8,220 
2 Flammable Storage 10,380 
2 Potable Water Tanks 16,200 
2 Non Potable Water Tanks 16,200 

10 Roof Jacks 905 905 
4 Air Tuggers 7,744 

20 Fire Extinguishers 20 lb. 609 609 522 
30 Fire Extinguishers 5 1 b. 9,900 9,900 9,900 
1 Safety Equipment 43,200 

TOTALS 1,440,392 1,272,421 78,232 4,704 
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1) Jumbo Drills 

Gardner-Denver Medi-Bore Jumbo, two-boom machine, powered 

by a Oeutz Model F4L-912W, 54 hp, air-cooled diesel engines. 

The drills are controlled by a hydraulic pump unit. Jumbo 

dimensions are 6 feet - 3 inches high, 6 feet - 7 inches 

wide, and 31 feet long. It can work in headings as small 

as 8 feet by 8 feet and has a maximum drilling height of 

18 feet. Maneuverability is shown by a maximum speed of 

5.2 mph, ability to climb a grade of 35%, and a turning 

radius of 15 feet - 6 inches. 

2) Rubber-Tired Loaders 

Eimco 913 LHD with a 12,000 lb. payload capacity. It is 

powered by a 110 hp water cooled enginer. Overall dimen

sions are approximately 24-foot length, 5-foot height and 

78 inches width (the standard bucket). The standard 

bucket has a nominal 3 cu. yd. capacity. Fully loaded, 

it can travel at speeds up to 10 mph. This capability 

would make it quite suitable to muck out a face and tram 

back to a transfer station not over 300 feet from the 

face. It has approximately a 16-foot turning radius. 

3) Trucks 

Eimco 980-T10 Truck, with a 10-ton haulage capacity, is 

powered by a 135 hp air-cooled diesel engine. Unit 

dimensions are approximately a 20-foot length, 6-foot 

height, and a 7-foot width. The outside turning radius 

is 20 feet - 8 inches, and fully loaded it can travel 10 

mph at a 4% grade in 3rd gear. 



3.8 Manpower Reguirements 

Manpower requirements during both the development and stoping 

periods were divided into the three basic classifications of adminis

trative, hourly maintenance, and operating. 
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Production crews consist of miners and helpers doing the drilling, 

blasting, ground support, and muckering. Trammers operate the underground 

ore haulage trucks. Supporting these will be probemen, long hole drillers, 

Nipper-lampmen, and a labor pool. 

All manpower requirements are listed in summary on Table 3.8-1. 

3.9 Mine Costs 

All underground mine costs have been listed in the Estimated Cost 

Section of this report (Section V). 

3.10 Ventilation System 

Ventilation will be provided to ensure a good working environ

ment for men to work in. Sufficient airflow must be provided to over

come and deal with three principal contributors to bad air situations: 

1) Accumulation of radon-daughter concentrations released 

from uranium-bearing formations. 

2) Carbon monoxide concentration produced from the diesel 

engines in the rubber-tired equipment. 

3) Carbon dioxide, nitrous oxides, and carbon monoxide pro

duced by blasting. 

Additionally, the number of men working in the mine as well as 

dust levels, will affect the total air requirements. It is recommended 



TABLE 3.B-' E-QUrRERErn5 

UNDERGROUND II-73 

Year 2 3 4 5 6 7 8 9 10 11 12 

1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 

JOB CLASSIFICATION Number of Admi nistrative 

Mine Manager .5 .5 .5 .5 .5 

Mine Superintendent .5 

Chief Engineer .5 

Chief Geologist 

Mine Engineer 2 2 2 2 

Drafter 

Safety Engineer .5 .5 . 5 .5 .5 

Account 

Purchasing Agent .5 .5 .5 .5 .5 

Personnel Man .5 .5 .5 .5 

Ma i ntenance Super. .5 .5 .5 .5 

Maintenance Foreman 

Mine Foreman 4 4 4 4 4 

Managers Secretary .5 .5 .5 . 5 .5 

Receptionist 

Warehouse Super. .5 .5 .5 .5 .5 

Warehouse Foreman 

Wa rehcuse Hel~er .5 . 5 . 5 .5 .5 

Total Admin . Personnel .5 6.5 18 18 18 16 6 

Number of Hourl~ Maintenance 

Mecha ni c 2 2 2 2 2 2 

Mechani c Hel ~er 2 2 2 2 2 2 

Total Hourly Main. 4 4 4 4 4 4 

Under9round 0~eratin9 Man~ower 

Probernen 4 9 6 3 

Longhole Dri 11 ers 2 4 3 2 

Nipper-Lampman 2 4 2 

Miners (Devel . ) 10 15 20 

Miners Helpers (Dev) 5 7.5 5 

Miners (Extract . ) 38 38 38 19 

Miners Helpers (Ext.) 24 24 24 24 

TralTlllers (Devel. ) 6 IB 12 6 

Tramrners (Extract. ) 6 9 7 

Labor Pool (Devel. ) 4.5 3 

Labor Pool (Extract .J 5 10 10 5 

Total Underground Oper . - 29 124 140 94 59 

Under9round Man~ower Summar~ 

Administrative . 5 6.5 18 IB 18 16 6 

Hourly Maintenance 4 4 4 4 4 4 

Hourl~ O!!eratin9 29 124 140 94 59 

ANNUAL TOTALS .5 39.5 146 162 116 79 10 

AVERAGE PROD. YEARS = 141 



that the total quantity of air in the stopes be changed every five 

minutes. As previously discussed in this report, the basic stoping 

method has been designed so that contaminated spent air is exhausted 

away from the working places and up the endline vent holes out of the 

mine. 
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The basic concept is that the adit as well as the other headings 

later driven into the pit will provide fresh air flow into the mine. A 

flow circuit will be created with the boring from surface of 4-foot 

diameter vent holes. It is estimated that 6 properly placed ventilation 

holes will be sufficient. They will be so located that distances be

tween boreholes along the haulage levels do not exceed 700 feet. 

Additionally, they will serve as many of the three levels as possible. 

Each borehole will have a 75 hp axial fan located at the collar of the 

hole. A negative-pressure system will thereby be used to remove con

taminated air from and introduce fresh air into the workings. It is 

possible that during the life of the mine, not all the boreholes will 

be needed or that in a particular situation it may be advantageous to 

reverse the flow of air and have certain boreholes downcast. 

In all, there will be six 48-inch ventilation holes, varying in 

depth from 265 feet to 536 feet, with a total footage of 2477 feet. 

These holes, which would probably be drilled by a contractor, have 

been treated as an operating expense in the cost section of the report. 

They are shown on Drawing 3.4-1. 

A somewhat different system will be used in the North Workman 

Underground Mine. In this case multiple haulageways will be available 

for circulating air with the consequence that no vent holes will be 

needed. 
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3.11 Reclamation 

This report proposes that the mine sites be restored by returning 

them to their original condition. A concrete plug approximately 10 feet 

deep will be poured at the top of bedrock in each ventilation hole. 

These holes will then be backfilled with material similar to that which 

was previously excavated. Each adit will also be filled by a la-foot 

thick concrete plug. 

All surface structures will be removed and all disturbed areas, 

including waste stockpiles, will be restored with topsoil and revegeta

tion. Concrete footings and structures will be removed and buried in 

the vent holes. 

3.12 Conclusions 

1) Portions of both the North and South Workman Creek pro

perties appear to be quite suitable for underground 

mining for the following reasons: 

a. The quantity and grade of ore appeared sufficient 

and well located for underground mine design. 

b. Indications from rock samples and drilling are that 

there is competent ground. Support needed should 

only be to contain spalling of this bedded material. 

c. Although it is stated that water is present, there 

is not considered to be any notable problem. Un

doubtedly, water measurement testing will be done 

which will aid in future planning. 

d. Known underground reserves are not deep and access 

by adits is made possible by topography. 



2) The short lateral extent of the ore body, close proximity 

of mine reserves to each other, and a ventilation flow 

pattern with adits for intake and short ventilation holes 

for exhaust all make practical the use of rubber-tired 

equipment for a trackless operation. 

3) The overall underground productivity calculated for a 

time when the mine is operating at 1400 TPD is 9.9 tons 

per manshift. This figure includes all operating, main

tenance, and administration. 

3.13 Comments 

It may be desirable to consider underground mining simultaneously 

with the open pit operations. For certain years of the project life, 

present planning calls for sole reliance on the underground to produce 

the necessary daily tonnage for the mill. This is an appreciable ton

nage from an underground mine which does not contain a massive-type 

deposit. The effect has been to make the mine rather labor and equip

ment intensive over a very short life. Decreasing daily ore output 
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from underground operations would have the advantages of blending higher 

grade underground ore with the lower grade pit ore thereby, reducing 

equipment and labor requirements to create a more constant labor work 

force mix of underground and surface mining personnel. 
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APPENDICES 



2 
,... EST NO. 

Dravo ENGINEERING COMPUTATIONS II-78 CONT NO. 
... TT .l v _OM , "( .... '''l\lA''' ' . DIVISION 

COMPANY t'/yomi ng Mineral CorQoration DATE 

LOCATION DdOQjog Sorjog DR CH 

DESCRIPTION Open Jit Recovery Estimate REF 

APPENDIX 2.2.5-1 

Assumed 
% Ore Lost Total % Of 

Ore Because of % Ore Lost % Ore Represent- Weighted % 
Thickness Thickness* At Periphery** Los t ation Ore Lost*** 

2' 50 1 51 3 153 

4' 25 2 27 7 189 

6' 17 3 20 7 140 

8' 12 4 16 10 160 

10' 10 5 1 5 10 150 

12 ' 8 6 14 13 182 

16' 6 8 14 14 196 

20 ' 5 10 15 1 5 225 

25' 4 12 16 10 160 

30' 3 1 5 18 8 144 

35' 3 17 20 2 40 

40' 2.5 20 22.5 1 22.5 

% of Ore Lost 1762/100 = 17.6% 100 1762 

% Recovery = 100% - 17.6% = 82.4% 

*Based on a 1/2 ft lost at both the top and bottom of ore intercept thickness. 

**Based on a 1/2% loss per foot of thickness. 
(Total % Ore lost x assumed % of representation) 

***Average \~eighted % Ore Lost =(Assumed % of Representation) 

SHEET NO. 
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I V,11 / 6 2 
~ EST NO. 

Crave> ENGINEERING COMPUTATIONS II-79 CONT NO. 
" IT18. u .O .... ,.( .... SYlV .......... DIVISION 

COMPANY I'!yomi ng Mi nera 1 Corporation DATE 

LOCATION DriQQing SQring DR CH 

DESCRIPTION OQen Pit Dilution Estimate REF 

APPENDIX 2.2.5-2 

Tota 1 % 
%Low Grade %Low Grade Low Grade Assumed % Total % - . 

Ore Added Added at Added of Repre- x Repre-
Thickness To Ore* Periphery** To Ore sentation sentation -

2' 100 1 101 5 505 

4' 50 2 52 5 260 

6' 33 3 36 5 180 

8' 25 4 29 10 290 

10' 20 5 25 10 250 

12' 17 6 23 12 276 

16 ' 13 8 21 13 273 

20' 10 10 20 15 300 

25' 8 12 20 10 200 

30' 7 15 22 10 220 

35' 6 17 23 3 69 

40' 5 20 25 2 50 

100 2,873 
% Average 
Dilution = E (Total Low Grade)x(Assumed % Representation)= 2873 = 28.7% 

100 
100 

Estimated Grade of Diluting Material = 0.015% 

* Based on 1 ft. added to both top and bottom of are intercept. 

**Based on 1/2% added per ft. of ore thickness 

SHEET NO. 
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~EV.11/62 ENGINEERING COMPUTATIONS DraVO 
~ = 

COMPANY WYOMING MINERAL CORPORATION 
LOCATION DripDing Spring 
DESCRIPTION Tailing Disposal Split 

APPENDIX 2.3.3 

TAILING DISPOSAL COST SEPARATION 

Administrative and Supervision 

Environmental Eng. 

Mine Engineer 

Mine Foreman 

Total 

Hourly Maintenance 

Mechanic and Helper 

Fue 1 & Lube t'1an 

Total 

Operating Labor 

1 Truck Driver 

Dozer Operator 

Labor Pool 1 man 

Total 

Equipment Operating Cost 

1 Truck 

Dozer 

Tota 1 

25% 

25% 

10% 

10% 

5% 

100% 

15% 

50% 

100% 

15% 

= 

= 

= 

= 

= 

= 

= 

= 

= 

EST NO. ____ _ 

CONT NO. __ .::....1,,--,1-,,-,,8=0_ 
DIVISION 

DATE _____ _ 

DR ___ CH __ _ 

REF 

Estimated Cost 
$1,000 

11.3 

7.9 

4.8 

24.0 

3.0 

1.5 

4.5 

30.1 

4.5 

14.1 --

48.7 

45.6 

11. 0 

56.6 

SHEET NO. 



WYOMING MINERAL M-7585 TAILING DISPOSAL COST SEPARATION 
Appendix 2.3.3 

1985 1986 198Z 1988 1989 1990 1991 1992 
ITEM 

Admin. & Supervision 24 24 24 24 24 24 '24 24 

Hourly Maint. Labor 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 

Operating Labor 48.7 48.7 48.7 48.7 48.7 48.7 48.7 48.7 

Equipment Oper. Cost 56.6 56.6 56.6 56.6 56.6 56.6 56.6 56.6 

Lining Material 470 470 470 470 470 470 470 470 

Misc. Materials 10 10 10 10 10 10 10 10 

Tota 1 s 

Average Cost Per Ton = $1.89 

Average Cost Per Pound U308 Shipped = $ .99 

1993 1994 

24 24 

4.5 4.5 

48.7 48.7 

56.6 56.6 

470 470 

10 10 

Total 

240 

45 

487 

566 

4,700 

100 

6,138 

....... 

....... 
I 

OJ 



ENGINEERING COMPUTATIONS 
,.... 

Drave> 

COMPANY __ WYOt:1I NG MI NFRAI CORPORATION 
LOCATION DRI PP ING SPBING 
DESCRIPTION Open Pit Operating Cyel e Times 

APPENDIX 2.5-1 

MINED ROCK LOADING ORE AND ASSOCIATED WASTE 

EST NO. _ ___ _ 

CONT NO. _ ....... 1 ....... 1 --,8J..I..2~_ 
DIVISION 

DATE _______ _ 

DR ______ CH ____ __ 

REF 

Pit Production Ore = 1,400 TPD for 250 days per year,two shifts per day, 

or 629 BCY per day. 

* Ratio of Associated waste to ore = 3.43:1 BCY/Ton 

1,400 Ton x 3.43 BCY = 4 802 BCY Associated \~aste 
TON ' 

4, 802 BCY Waste + 629 BCY Ore = 5,431 BCY to be loaded per day. 

Total Daily Rock Loading 

Assume swell = 35% 

5>431 BCY x 1.35 = 7,333 loose cu. yd. 

Front End Loader Cycle Times 

Basic Cycle Time = .40 

+ ~1a tera 1 Factor (ban k) = .05 

+ Inconsistent Operation = .05 

Total Cycle Time = .50 

Cycles Per 50 Min hr. @ 100% Eff = 

= 100 Cycles per hour 

Min. 

II 

II 

Min. 

50 Min 
.50 

* Based on North Pit waste to ore ratios 

SHEET NO. 



~ Drave> ENGINEERING COMPUTATIONS 
COMPANY WYOMING MINERAL CORP ORATION 
LOCATION DRIPPING SPRING 
DESCRIPTION Open Pit Operating Cy cle Times Page 2 

APPENDIX 2.5-1 

Mined Rock Loading 

Loading Condo Efficiency Percent of Time 

Full Face 100 50% 

3/4 Face 80 20 

1/2 Face 60 20 

1/4 Face 40 10 
-

100 

Average Loading Condition Efficiency = 82% 

Average Cycles per hour = 100 cy/hr x .82 = 82 cy/hr 

Volume of Total Rock to be handled per hour. 

(6.50per. hrs. per shift) 

= 7.333 loose cy.yd. ~ 13 hrs = 564 cu.yd./hr. 

Bucket Capacity: 

Fill Factor Poorly blasted rock = 65% 

Fill Factor Average blasted rock = 75% 

use 70% 

Bucket Capacity = 564 cu.yd . /hr • 82 cy/hr. .70 

= 9.83 cu. yds. 

EST NO. ____ _ 

CONT NO. _ ---=-1.=...1 -.....:8:..::3~ 
DIVISION 

DATE ______ _ 

DR ___ CH ____ _ 

REF 

Eff . x Percent 

5,000 

1 ,600 

1 ,200 

400 

8,200 

SHEET NO. 



,.... 
Dravo ENGINEERING COMPUTATIONS 

COMPANY _ _ ~\~~Y~O~M1~N~G~M~I~~jE~R~A=L~C~O~R-P~O~RA~T~I~O_N ________ __ 
LOCATION ____ ~D~R~I~P~P~IN~G~l~S~P~R~I~N~G------------------------------
DESCRIPTION Open Pit Operating Cycle Times 

Daily Production Rate 

APPENDIX 2.5-1 
Stripping Waste Loading 

Pit production rate of ore 

Ratio of Stripping Waste to ore 

Stripping Waste per day = 

= 1400 TON per day 

5.32 1 BCY/TON 

1,400 TON x 5.32 BCY/TON = 7,448 BCY 

Waste Material in loose cu . yds. 

= 7,448 x 1.35 = 10,055 

Front End Loader Cycle Times :r 100/hr 

Average Loading Condo Efficienty = 91 % 

Average Cycles per hr = 100 x .91 = 91 cy/hr 

Volume of Total Rock to be handled per hour 

= 10,055 • 13 hr = 773 Bey Loose 

Total Bucket Capacity = 

773 f 91 cy/hr •. 75 (fill factor) 

= 11 .33 

Total O.P. Loading Capacity needed = 

EST NO. __ ----=--=--_ 
CONT NO. __ I_1_-_84 __ 
DIVISION 

DATE _____ _ 
DR _____ CH __ _ 

REF 

11 .33 (stripping) + 9.83 (Mined Rock) = 21.16 cu. yd. 

Avilability = 80% 

21.16 cu. yd .80 = 26.5 cu yd Total Capacity 

Use 2 10 yd 3 + 1 6 yd 3 Loaders 

SHEET NO. 



p-----------------r----------------------------------------r---------- .~------~ 

~ Dravo ENGINEERING COMPUTATIONS 
COMPANY _____ W_Y~O~M_IN_G_M~I N_E_R_A_L_C_O_R_P~O_RA_T_I_O_tl ____________ _ 
LOCATION ___ .....:.D:...:.R~..:I...:....p.:....p.::..:rr..:...:~G=---=-S.:....P.:....:..R::..:.H.:....::IG=__ ____________ _ 
DESCRIPTION 0 P Oopra t i no rn, t ~ d 

APPENDIX 2.5-2 

ROCK HAULAGE ORE AND WASTE 

Truck size selected = 35 Ton 

Payload in Tons Struck = 32 Tons 

Payload in Loose cu yds.Struck = 22 yd 3 

Loading Time Ore and Associated via s te = 

50 fTlin/hr.+ 82 buckets 
hour 

= 0.61 min. per bucket 

0.61 min. x 3 buckets 
load = 1. 83 mi n. 

Loading Time Stripping 

50 min f 91 buckets = a 55' bucket hour . ml n. per 

0.55 min x 3 buckets 
load = 1.65 min . 

South Pit 

Ore and Associated Waste Average Daily Production 

= 10,080 Tons* 

Ore to Mi 11 = 1 ,400 Ton/day 

Truck-Tons per hour = 192 

Associated Waste to Dump = 8,680 Tons 

Truck-Tons per hour = 272 
(1 ,400 x 192 ) + (8,680 x 276) 

Average Truck-Tons = 10, 080 

No. Trucks = la, 080 264 13 hrs = 2.94 

* Average between mining & stripping cycle times 

EST NO. ____ _ 

CO NT NO. _ _ 1_1 -_8_5_ 
DIVISION 

DATE _______ . _ 

DR ___ CH _ _ _ 

REF 

= 264 

SHEET NO. 
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EV.ll / 62 ENGINEERING COMPUTATIONS 
,..... 

Drave> 

COMPANy ___ ~_/Y_0_~1_IN~G~M_I_NE~R~A=L_C~0~R_P~0~RA~T~I~O~N _ ____________ _ 
LOCATION __ ~D~R~I~PP~I~N=G_S=P~R=I~N~G ________________________ ___ 
DESCRIPTION nnpn Pit nnpY';:,tinn rnct !="ct. Rev. 

APPENDIX 2.5-2 

Truck Haulage 

North Pit 

Ore and Associated Waste Average Daily Production 

= 10,682 Tons Waste + 1,400 Tons are 

= 12,082 Tons/day 

Ore Truck-Tons per hour = 95.5* 

Associated Waste Truck - Tons per hr = 310 * 

Weighted 
Average Truck-Tons = 

(1,400 x 95.5) + (10,682 x. 310) 
12,082 

= 285 Truck-Tons 

EST NO._~~~_ 
CONT NO. __ II_-_8_6_ 
DIVISION 

DATE _________ _ 
DR ___ CH _ _ _ 

REF 

No. Trucks = 12,082 Tons/day • 285 Truck-Ton. 13 hr/day 

= 3.26 Trucks 

Stripping Waste Daily Production 

1400 x 3.79 BCY/Ton x 1.35 = 7,163 loose cu. yd, 

Average Truck Cu.yd. per hr. = 213* 

No. Trucks = 7,163 ~ 213 ~ 13 = 2.58 

* Profile Sheets 

SHEET NO. 
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.11 / 62 
,.... 

Dravo ENGINEERING COMPUTATIONS 
EST NO. _ _ 

CONT NO. __ I_I _-8_7 __ 
DIVISION 

COMPANY ~lym1ING MINERAL CORPORATI-tlO-lll-N---------
LOCATION __ --"'DlllR.LI!-'P P--,I'-!.:N!..;.!G--",,-,S P-LR~I..uNu.G_=__--::-------------
DESCRIPTION O.P. Operating Cost Est. 

DATE ______ _ 

DR ___ CH _ _ _ 

REF 

APPENDIX 2. 5-2 

Stripping Waste Haulage 

South Pit 

Ave. Bank Cubic yds. Stripping Waste to Dump 

1 ,400 x 8. 07 Bcy /Ton x 1. 35 = 15, 252 Loose cu. yd. 

Ave . Truck- cu. yds. per hour = 190 

No. Working hrs. per day = 13 

No. Trucks = 1 5,254 190 13 = 6.18 

SHEET NO. 



~ Dravo ENGINEERING COMPUTATIONS 
COMPANY _____ \~_y_O~r~~IN~G--M~I~NE-R-A-L--CO-R-P-O-R-A-T-IO __ N __________________ ___ 
LOCATION ____ ---,D_R_I P_P_I_N_G_S_P_R_I_N_G ________________ _ 
DESCRIPTION O.P Operating Cust Est. Reyised 

APPENDIX 2.5-2 

Haulage Truck Requirement Summary 

Revised North Pit 

South Pit Only 

North Pit Only 

Ore North Pit 
Stripping South 

Ore South Pit 
Stripping North 

Ore and Assoc. 
\~as te 

2.94 

3.26 

3.26 

2.94 

Add one truck for Tailing Handling 

Stripping 

6.18 

2.58 

6.18 

2.58 

Buy 9 trucks initially while stripping Jin North Pit 

Add 4 trucks when stripping begins in South Pit. 

Total 
Operat. 

9.12 

5.84 

9.44 

5.52 

EST NO. _-:::-;;-----::-:::---_ 
CONT NO. _ _ 1_1_-8_8 __ 
DIVISION 

DATE _____ __ 

DR _ __ CH ____ __ 

REF 

Total 
8mb Avail. 

11.4 
( 1 2) 

7.3 
( 8) 

11 .8 
( 1 2) 

6.9 
(7) 

SHEET NO. 
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EV.11 / 62 
,.... EST NO. 

Dravo ENGINEERING COMPUTATIONS CONT NO. II-89 = -
,.!TTlluIlO ... . " 1o"l!lYl\lAHIA DIVISION 

COMPANY WYOMING MINERAL CORPORATION DATE 

LOCATION DRIPPING SPRING - SOUTH WORKMAN CREEK DR CH 

DESCRIPTION DEVELOPMENT HEADING CYCLE TIME REF 

APPENDIX 3.4 

DEVELOPMENT HEADING CYCLE TIME 

Main Haulage and Cross cut's 10 foot high x 10 foot wide. 

10 ft. x 10 ft. = 100 sq. ft 100 sq. ft. = 28.6 Use 29 holes 
3.5 sq. ft. 

1. Drilling 

Drill 10 ft. and pull 9 ft. 

Assume penetration of 24 in. per min. 

10 ft. x 29 holes = 290 ft. = 3480 in. 

3480 in. 
24 in/min. = 

145 min. drilling 
2 machines 

Set up Time and Tear Down 

Positioning and Steel Change, 

2 min/hole x 29 holes = 58 min. 

58 min. 
2 machines 

2. Load and Blast 

3. Mucki ng 

= 72.5 min. 

= 30.0 min. 

= 29.0 min. 

= 60.0 min. 

9 ft. x 10 ft. x 10 ft. = 900 cu. ft. in place @ 164.75 lb/cu. ft. 

164.75 lb/cu. ft. x 900 cu. ft. 
2000 lb/ton = 74 tons per round 

Est. 10 ton trucks; 4 trucks per hour, therefore, 

74 tons per round 
-=-:::-----'-----,----c- = 7. 4 t r u c k s 10 tons per truck Use 8 trucks 

4. Ground Support 

Est. 1.5 rockbolts per ft. of advance 

1.5 RB x 9 ft of advance = 13.5 RB 
ft. of advance Use 14 RB 

= 120.0 min. 

SHEET NO. 
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DraVO EST NO. 
REV.11 / 62 ENGINEERING COMPUTATIONS CONT NO. II-gO 

~LT" I U.O" . lOt !oj ... yLV ........ DIVISION 

COMPANY WYOMI NG MI NERAL CORPORAT ION DATE 

LOCATION DRIPPING SPRING - SOUTH WORKMAN CREEK DR CH 
DESCRIPTION DEVELOPMENT HEADING CYCLE TIME page 2 REF 

APPENDIX 3.4 

All ow 4 min. per rockbo1t: 

14 RB x 4 min 
56 min. Use 60 min. RB = = 60 min. 

Ins ta 11 wire mesh = 60 min 

Total elapsed time per round - 431.5 min. 

360 min at face/shift 
431.5 min/round x 9 ft./round = 7.5 ft/shift 

Use 15 ft/day, 2 shifts, 3-man crew or 2.5 ft/ms 

Therefore; 15 ft/day x 5 days = 75 ft/week 

SHEET NO. 
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Crave:> ENGINEERING COMPUTATIONS 

COMPANy ___ ~\~~0~~1~I~N~~~M~I~N~E~RA~L~C~QruRP~.0uRA~I.uIO~NL-__________ __ 
LOCATION __ ~D~R~I~P-i--P~I !.!.N@~S~,P....!.CRc!.I !lN G~ ____________________________ _ 
DESCRIPTION Underground Mi Ii i ng Recovery 

APPENDIX 3.5-1 

UNDERGROUND MINING RECOVERY 

Three Cases: 1) 6. 0 ft. thick ore intercept 

2) 10.75 ft. thick 

3) 20.0 ft. thick 

Case 1: 

In-place are per stope 6.0 ft. average thick 

= 100 ft. x 50 ft. x 6 ft. = 30,000 cu. ft. 

Pillars: 

2 x 35 ft. x 5 ft x 6 ft c= 2100 cu . ft. 

1 x 27 ft . x 5 ft. x 6 ft.= 810 cu. ft. 
I 

1 x 80 ft. x 5 ft. x 6 ft.= 2400 cu. ft 

5310 cu . ft. li n pillar 

In this ground est. could pull 50% of pillars 

. 50 x 5310 cu. ft. = 2655 cu. ft. left in pillars 

% Recoverable Ore = 30,000-2655 
30,000 = 91.15% 

II-91 
EST NO. ____ _ 

CONT NO. _____ _ 

DIVISION 

DATE __________ __ 

DR ____ CH ___ _ 

REF 

Mining Loss = 5000 sq. ft. x .9115 x .25 ft. = 1139 cu. ft. 

1139 cu. ft. x .80 = 9JJ cu . ft. based on 25% swell factor 

911 cu. ft. = 911 
24,690 

(30,000 - 5310) cu . ft. 
= 3.7% Loss 

Total Loss = 100.0 - (91.2 - 3.7) = 12.5% 

Total Recovery = 87.5% 

SHEET NO. 



~ Crave> ENGINEERING COMPUTATIONS 
COMPANY WYOMING MINERAL CORPORATION 
LOCATION DRIPPING SPRING 
DESCRIPTION IJNDERGROIJND MINING RECOVERY 

APPENDIX 3.5-1 

Case 2: 

In-place ore with stope 10.75 ft. 

100 ft. x 50 ft.x 10 . 75 ft. = 53,750 cu. ft. 

Pillars: 

2 x 35 ft. x 5 ft . x 10.75 ft. = 3762.50 cu. ft. 

1 x 26 ft. x 5 ft. x 10 . 75 ft . - 1451 . 30 cu. ft. 

1 x 80 ft. x 5 ft. x 10.75 ft . - 430.00 cu . ft. 

5643.80 cu. ft. 

50% of 5644 cu . ft . = 2822 cu. ft. 

% Recoverable Ore =53,750 - 2822 
53,750 = 94.75% 

11-92 
EST NO. ____ _ 

CO NT NO. ___ _ _ 
DIVISION 

DATE ___ _ __ _ 
OR ___ CH _ _ _ 

REF 

Mining Loss = 5000 sq. ft. x .9475 x . 25 ft. = 1184 cu. ft. 

1184 cu . ft. x .80 = 947 cu. ft. 

_ _ ----=9_4_7_c-'-u_._ ft----=. __ 
(53,750 - 2822) cu. ft. = 947 

50,928 

Total Loss = 100.0 - (94.8 - 1.9) = 7.1% 

Total Recovery = 92.9% 

= 1.9% 

SHEET NO. 
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REV.11 / 62 

( 
\ 

,..... 
Dravo ENGINEERING COMPUTATIONS . 

COMPANY ____ ~WY~O~~~lI~N~G~M~I~N~E~RA~L~C~O~RP~O~R=A~T~IO~N~ ________________ __ 
LOCATION ____ D_R_I_P_P_I~_JG __ S_P_RI_N_G ____________________________ __ 
DESCRIPTION UNDERGROUND MINING RECOVERY 

APPENDIX 3.5-1 

Case 3: 

In-place are with stope 20.0 ft. thick 

100 ft. x 50 ft. x 20 ft. x = 100,000 cu. ft. 

P ill a rs : 

2 x 35 ft. x 5 ft. x 20 ft. = 7000 cu. ft. 

1 x 27 ft. x 5 ft. x 20 ft . '" 2700 cu. ft. 

1 x 80 ft. x 5 ft. x 20 ft . = 8000 cu. ft . 

17,700 cu. ft. in pillar 

50% of 17,700 cu. ft. = 8850 cu. ft. 

% Recoverable Ore = 100,000 - 8850 
100,000 

= 91.15% 

EST NO. 

CONT NO . 

DIVISION 

DATE 

DR 

REF 

Mining Loss = 5000 sq. ft. x .9115 x .25 ft = 1139 cu. ft. 

1139 cu. ft . x .80 = 911 cu. ft. 

911 cu. ft. = 911 = 1. 00% 
(100,000 - 8850) cu. ft. 91 ,150 

Total Loss - 100.0 (9l.2 - l. 0) = 9. 8% 

Total Recovery = 90.2% 
-

SHEET NO. 
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EV.11 / 62 

II-94 

".Crave> 
EST NO. ____ _ 

- ENGINEERING COMPUTATIONS CONT NO. _ ___ _ 
DIVISION 

COMPANy __ ~H~YO~M~I~N~G~M~I~NE~R~A~L~C~OR~P~O~RA~T~I~O~N __________________ _ DATE _____ _ 
lOCATION ___ D_R_I_PP_I_N_G __ SP_R_I_N_G ______________________________ _ DR _____ CH ___ __ 

DESCRIPTION STOPING CYCLE - STOPE DRI FTING REF 

APPENDIX 3.5-2 

STOPING CYCLE - STOPE DRIFTING 

For average thickness of 10.75 ft . 

10 x 8 stope Heading = 80 sq . ft. 
= 22 . 9 Use 23 holes 

3.5 sq. ft./hole 

Dri 11 i ng 

Drill 8 ft. and pull 7 ft. 

Penetration estimate 24 in./min. 

8 ft x 23 holes - 184 ft. = 2208 in 

2208 in = 
24 in/min 

92 min. drilling 92 min. drilling = 46.0 . mln. 
2 mach i nes 

Set up and Tear Down Time 

Positioning and Steel change 

2 min/hole x 23 holes = 46 min. 

46 min 
2 machines 

Load and Blast 

Mucking 

7 ft/round x 8 ft. x 10 ft. = 560 cu. ft. in place/round 

560 cu. ft. x 164 . 75 lb/cu . ft. = 46 Tons per round 
2000 lb./ ton 

Therefore, use five trucks at 4 trucks/hr. 

Ground Support 

Est. 1.5 rock bolts per ft. of advance 

1.5 RB/ft. x 7 ft. adv. = 10 . 5 Use 11 RB 

Use 4 min . to install 1 RB 

4 min/RB x 11 RB 

= 30.0 min . 

= 23.0 min. 

= 60 . 0 min. 

= 75.0 min. 

= 44.0 min. 

SHEET NO. 
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Dravo -== 
COMPANY HYOMING MINERAL CORPORATION 
LOCATION DRIPPING SPRING 
DESCRIPTION STOPING CYCLE - STOPE DRIFTING page 2 

APPENDIX 3.5-2 

Install Wire mesh 

Clean up, probe, services, misc. 

360 min/shift 
368 min/round = 

Total Cycle Time 

0.978 rounds/shift 

46 Tons/round x 0.978 rounds/shift = 45 Tons/shift 

II-95 

EST NO. ___ _ _ 

CONT NO. ____ _ 
DIVISION 

DATE ___ __ __ 

DR ____ CH __ _ 

REF 

= 60.0 min. 

= 30.0 min. 

= 368.0 min. 

SHEET NO. 
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ENGINEERING COMPUTATIONS 
EST NO. ____ _ 

CONT NO. ____ _ 

,.... 
Crave> -

DIVISION 

COMPANy ___ ~W~Y~O~M~IN~G~r~~IN~E~R~AL~C~OR~P~O~AA~T~I~O~N _______________ __ 
LOCATION _______ DR_,I_P_P_I_N_G_S_P_R_I_N_G ____________________________ __ 

DATE ______ __ 

DESCRIPTION STOPING 0(1 F - SI ABBING ellTS oaop ~ 

APPENDIX 3.5-2 

Area: Use Face 20 ft. x 10.75 ft. = 215 sq. ft. 

Estimated Number of Holes 10 x 4 = 40 Holes 

Drill ing 

Penetration 24 in/min. 

40 Holes x 6 ft. ~ 240 ft. of hole 

240 ft x 12 in/ft 

24 in/min. 
= 120 min.; 120 min. 

Set Up and Tear Down Time 

Positioning and Steel Change 

2 min/hole x 40 holes 
2 machines 

Load and Blast 

Mucking 

2 machines 

DR ____ CH ____ __ 

REF 

= 60.0 min. 

= 45.0 min . 

= 40.0 min. 

= 90.0 min. 

20 ft. x 10.75 ft . x 6 ft. = 1290 cu. ft. in place/round 

1290 cu. ft/round x 164.75 lb/cu. ft. 
= 106 tons per round 

2000 lb/ton 

106 tons/round 
10 ton trucks 

Ground Support 

= 10.6 Therefore, use 11 trucks and 
4 trucks/hr. 

Clean up, probe, services, misc· 

Total Cycle Time 

= 165.0 min. 

= 180.0 min. 

= 45.0 min. 

= 625.0 min. 

SHEET NO. 
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COMPANy ___ ~W~Y~07r~~IN~G~M~IN~E~R~A7L-C~O~RP~O~R~A~T~IO~N~ _____________ _ 
LOCATION ___ D_R_I_P_P_I_NG_S_P_R_I_NG _____ _ ________ _ 
DESCRIPTION STOPING CYCLE - SLABBING CUTS page 4 

APPENDIX 3. 5-2 

360 min/shift = 0. 576 rounds/shift 
625 min/round 

106 Tons/round x 0.576 round/shift = 61 Tons/shift 

In Summary: 

Tons drifting are per shi ft = 45 Tons/shift 

Tons slabbing are per shift = 61 Tons / shift 

Stope drift i ng are per shift = 33 . 3% 

Stope slabb i ng are per shift = 66.7% 

45 x .333 = 1 5 tons 

61 x .667 = 41 tons 

56 tons Weighted average for stoping 

Average Tons are stoping per shi ft = 56 TPS 

Average Tons are stoping per day = 112 TPD 

1-97 

EST NO . ____ _ 
CONT NO. ___ _ _ 

DIVISION 

DATE _ _ _ _ _ _ 

DR ____ CH _ _ _ 

REF 
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COMPANY WYOMING t~INERAL CORPORATION 
LOCATION DRIPPING SPRING 
DESCRIPTION Ma teri a 1 Costs 

APPENDIX 3.9.1 

MATERIAL COSTS 

1. 10 x 10 Heading - pull 9 ft. 

Use 29 drill holes 74 Tons/round 

Rock Bolts: 

15 RB x 6 ft. x . 60/ft. = $54/round 

$54/round 
74Tons/round = $0.73/Ton 

Wire Mesh: 

Blast 

Back 10 ft. x 9 ft. x $.43/sq. ft = 38.70 
Ribs 2 ft. x 8 ft. x 9 ft. x .43/sq. ft.=61.92 

$100.62 

100.62/round 
74 Tons/round 

$0.73/Tons + Sl.36/Ton 

= $1.36/ton 

= $2.09/Ton 

or Total Cost = $54 + 100.62 = $154.62 

$154.62/9 ft. = $17. 18/ ft. 

Anfro 74 Tons x 2 lb/Ton x $10.95/100 lbs 

Sticks l/hole x 29 holes x ~ lb = 14.5 lbs 

14.5 lbs x $82 = $11.89 
100 1 bs 

Caps and fuse 29 holes x $220/100 = $63.80 

'TOTAL COST 
(blast) 

Cost per Ton =$91.90 
$1.24/Ton 74 Tons = 

Cost per ft. =$91.90 
$10.21/ft. = 9 ft. 

EST NO. 

CONT NO. 

DIVISION 

DATE 

DR 

REF 

= $ 2.09/Ton 

= $17.18/ft. 

= 16.21 

= 11.89 

- 63.80 

$91.90 

SHEET NO. 
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COMPANy __ ~v~JY~O~M~IN~G~M~IN~E~R~AL~C=OR~P~O~RA~T~I=O~N ____________ _ 
LOCATION __ ~D~R~I_P_PI~N~G~S_PR~I_N_G ____ . ___ ~ ______ _ 
DESCRIPTION Material Costs page 2 

APPENDIX 3.9.1 

2. 8 ft. x 10 ft. stope drifting round - 1/3 of the stoping 

1.5 RB per ft. of advance x 7 ft. = 10.5 RB 

II-99 

EST NO. ____ _ 

CONT NO. ____ _ 

DIVISION 

DATE _____ _ 
DR ___ CH __ _ 

REF 

Use 23 holes to pull 46 tons and 11 RB/shift and Wire Mesh 

Rock Bolts: 

6 ft x 11 RB/ft x $0.60/ft = $39.60 

$39.60 
46 Tons 

~ $0.86/Ton 

Wire Mesh: (7 ft x 10 ft) + 2 (8ft. x 7 ft.) = 70 + 56 = 126 sq. ft. 

126 sg .. Jt. x $0.43/59. ft. - $1.18/Ton 
46 Tons 

Blast: 

Anfo: 46 Ton x 2 lb/Ton x $10.95/100 lbs = $10.07 

Powdersticks:l/hole x 23 x ~ lb. ~ 11.5 lbs 

11.5 lbs x $82.00/100 lbs. = $ 9.43 

Caps and fuse: 23 holes x $220/100 = $50.60 

TOTAL COST 

Cost per Ton = $70.10 
46 Tons 

Cost per ft = $70.10 
7 

Slabbing 2/3 of the stoping 

46 holes to pull 106 Tons 

Rock Bolts 

= $1.52/Ton 

= $lO.Ol/ft. 

= $10.07 

= $ 9.43 

= $50.60 

= $70.10 

20 ft. x 1.5 RB/ft = 30 RB x 6 ft/RB x $.60/ft. ; $108 = $1.02/Ton 
106 Tons 

SHEET NO. 
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Dravo ENGINEERING COMPUTATIONS 
COMPANY ______ W~Y~O~M~I~NG~M~I~N~ER~A=_L~C~O-R-P~OM~T-I~O~N ________________ __ 
LOCATION ______ D_R_I_P_PI_N_G __ SP_R_I_N_G __________________________ __ 
DESCRIPTION Ma ted a 1 Costs page 3 

Wire Mesh : 

APPENDIX 3.9.1 

20 ft x 8.5 ft x $.43/s9' ft. 
106 Tons 

= $0.69/Ton 

Weighted Average for 
stope rockbolting = $2.04 x .333 = $0.68 

+ $1.71 x .667 = 1.14 
$ 1.82/Ton 

Slab blast 

Anfo: 106 Tons x 1 1b /To n x $10.95 
100 lbs = $11.61 

Caps and fus e 

Powdersticks 

220 x 36/100 = $79.20 

l/hole x 36 ho les x ~ lb = 18 lbs. 

18 lbs. x $82.00 = $14.76 
100 1 bs . 

TOTAL COST 

Cost per Ton =$1 05. 57 = $l.OO/Ton 
106 Ton s 

Weighted Average 
for blasting = $1.52/Ton x .333 = $0.51 

$l.OO/ t on x . 667 __ = 0·67 
$1.18/Ton 

II -1 00 

EST NO. 

CONT NO. 

DIVISION 

DATE 

DR CH 

REF 

= $0 . 69 --
$1.71/Ton 

=$ 11. 61 

=$ 79.20 

=$ 14.76 

$105.57 

SHEET NO. 

! 
I 

! 

I 
! 
I 

I 
I 

I 
I 

I 
I 

r 

I 



II-10l 

Crave; . - ENGINEERING COMPUTATIONS 
EST NO. ________ _ 

CONT NO. ________ _ 

DIVISION 

COMPANY ________ ~W~Y~O~M=H~~G~M~IN~E~M~L~C~O~RP~O~R~A~T~IO=N~ ____________ _ DATE _____ _ 

LOCATION ________ =D~R~IP~P~I~N=G~S~P~R~I~NG~ ______________________ __ DR ___ CH __ _ 

DESCRIPTION UNDERGROUND OPERATING COSTS - Ma ted a 1 s 

Deve 1 opment ft. 

Stope tons 

Total tons 

Ground Suppor t 

Development 

St oping 

Explosives 

Development 

Stoping 

Hoses @ O.lO/Ton 

Development 

Stoping 

Tools and Misc. @ 0. 50/Ton 

Development 

Stopi ng 

Development 

Vent Holes #1 

#2 

#3 

#4 

#5 

#6 

Total 

= 

= 

= 

APPENDIX 3.9.1 

19,875 ft. 

667,588 

749,124 

Cost per Recovered 

$2.09/Ton 

$1 .82/Ton 

$1.24/Ton 

$1.41/Ton 

$O.lO/Ton 

$O.lO/Ton 

$0 .50 

$0. 50 

- ---

265 ft. 

363 ft. 
, 

485 ft. 

350 ft. 

478 ft. 

536 ft. 

2477 ft. 

Ton 

REF 

Cost per ft. 

$17.18/ft. 

----

$10.21/ft. 

$ 0.82 

$4.10 

$7.85 

$ ,66,250 

90,750 

121,250 

87,500 

119,500 

134,000 

$619~250/749,124 $0.83/ 
Ton 
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DESCRIPTION OF FACILITIES 

Ore Processing cont'd 

will drop into a 3D-ton feed bin, (11102). The 0 

surge bin by a vibrating grizz ly feeder, (20201). his grizzly feeder will 

have 4-inch spacing . The unders ize of the grizz y feeder will drop onto 

belt conveyor (19101). This conveyor is a 24 inch wide belt. 
'\ 

The oversize 

from the grizzly will be crushed y a 21" x 36" jaw crusher, (25801). The 

jaw crusher will be set at 4-inches. The product from the jaw crusher will 

also discharge onto the belt conveyor (19101). The belt conveyor will pass 

by a tramp meta 1 magnet (28301), and a meta .!...l ....w::~:::Yo<~~..J.:l.,J.;UkJ~ Belt con-

veyor (19101) wil l then discharge in a 4000-ton coarse ore 

(11101). 

A 21,500 ACFM baghouse, (315D-r), primary gri zzly, 

j aw crusher , and transfer points. The be trans-

ported back to the pri mary conveyor via screw conveyor, (19301). 
s:::--, 

The -4" are wi 11 be removed f rom the arse are bin by two 24 " ~ 
------- -

feeders , (20501), and (20502). The pan feeders will discharge onto conveyor 

(19102). This conveyor is 24" \,Idde and is equipped with a belt scale (22102), 

which regulates the feed 

The sag mill, (25301), i equipped with a dis-

charge trotmlel, drive and au oma lC lube system. The sag mill will be equip

ped with an air clutch ~~ ~tor. The discharge from the mill will 

be pumped to one, thre -deck, high frequency vibrating screen, (23401). This 
/' 

screen wi 11 be/..Lr'i pped with r'-! bber decks wi th 3 mm openi ngs to accompli sh the 

scap1ing /ation. The oversize material will f 'l w by gravity into a ball 

tY--- ~ ~ SA r;: h4 ~ ~ ~ '::t:: 
fi-LL"~ '~ ~ 

?~~~~ 
~11 ~ ~ -:14 - ~ 0 6 ~ I~ 
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DESCRIPTION OF FACILITIES 

The new uranium plant described herein will provide a high quality product 

and an operation that is flexible, repeatable, and reliable. 

The Dripping Spring plant is being designed to process a nominal 1,000 

TPD of ore. The average quantity of uranium is 2.0 pounds of uranium per 

ton of are. The overall recovery of the process will be approximately 93%. 

The plant will produce approximately 700,000 pounds of yellow cake per year 

at an average grade of 83% U308. 

..s-
The primary jaw-crusher is designed to operate 8-hours per day,~days per 

II 1-1 

week, 50-weeks per year. The screen, secondary crushing and grinding opera

tions are designed to run 24-hours per day, 7-days per wee~weeks per 

year. The processing of the ground run 24-hours per 

day, 7-days per Week~ayS per year. he yellow cake handling system is 

designed to operate on a basis of drying to 8-n s per day and packaging 

7-days per week, 8-hours per day. .. () . ~ ~ ~ 
~ -ff~ c.viu ~ 

ORE PROCESSING ~ ~ ~uI ~ 
In the following description, numbers in parentheses refer to equipment 

numbers on the flow sheets and equipment lists. 

Uranium ore will arrive from the open-pit or underground mine by over-the-

road trucks and will be unloaded directly onto one of three stock piles. A 

front-end loader will pick up from each of the high, low, and middle grade 

stock piles for blending purposes. The are will be fed onto a primary grizzly 

with an 18" open spacing, (23301). The oversize will be removed by a front

end loader and broken down to size by a rock breaker, (28601). The undersize 
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DESCRIPTION OF FACILITIES 

Ore Processing cont'd 

mi 11. The ba 11 mi 11, (25201), _ sidewall equipped 

with a lubrication system an The ball mill discharge will 

be combined with the vibrating screen undersize in the ball mill discharge 

sump, (35227), and pumped to the cyclone classifiers. 

T~JO 26" diameter cyclone classifiers, (35401) and ~5402) will be used to 

effect a 28 mesh separation on the in-coming slurry. The +28 mesh under-

back to the ball mill for regrinding. The W/&-tUAG-

5I4M,t-t:~Z 
-28 mesh overf low lAiil l discha rge ~n to the cyclone overflow sump. (35228Y 

~he overflow slurry will be saTT!plell-El-B:;::::~61!t::::iJ-V-I-IJ..l..-....b!ll a Vezin three-stage 

fl ow will discharge by gravity 

A 28.000 ACFM scrubber , 

. hi:k.-en:~ '.'.. t- ~ 
~. ~. 
dust control and an accep-

sampler, (2240 1), and then pumped to an 

table air turnover rate around the sag mill. screen. and pan feeder areas. 

The collected dust will be returned in a slurry form to the feed distributor 

on the vibrating screen . 

A lO-ton hoist, (26401) and a l-ton hoist. (26402). will serve the primary 

crushing and conveyor belt area. A lO-ton hoist, (26403), will also serve 

the grinding mill area. The sag mill, ball mill. screen, and cyclone area 

will be equipped with three floor sump pumps. 

An i diameter and of wood construction, 

wi 11 This thickener will be equipped with a 

thickener mechanis , (35702), with a semi-automatic lift. The thickener over

flow \'/i11 be pum e DOC-t-to the- s-a-g mill for grinding water . The thickener ---



II 1-4 

DESCRIPTION OF FAC ILITIES 

" ( ~ _ n - P. ~~I 
~~-::I~' 
~ ~J.... 

wood :;~e tanks, (35903) through 

Ore Processing cont ' d 

The leach system will 

of batch residence time. Each 

tank w 1 be 16' in and equipped with 70" leach agi-

tators that are rub er covered and driven by 40 HP motors. The slurry will 

be leached at approx imately 120°F and 50% solids. The leach tanks are ar-

ranged such that any tank can be bypassed. The leach tanks are covered and 

equipped with a vent co l lection sys tem. The vented gas will pass through a 

PVC de -m i ster , (35302), and will be vented directly to the atmosphere via a 

1 DHP fan, (30303) . 

The discharge from the No.9 or No. 10 leach tank will flow by gravity into 

a sump. The swnp i~ equipped wi th two rubber-lined pumps , (29117) and (29118). 

The 50% leached slurry is then pumped to a belt filter feed tank, (35712). 

The 15' diameter by 15' high rubber l i ned steel feed tank is equipped with 

a 25HP rubber-l ined agitator. The 50% solids are pumped to a pulp distributor 

(35501) via pump (291 21). 

The pulp distributor (35501) will distribute the slurry to one or both of the 

two belt filter s on a demand basis, via a flowmeter and an automatic valve. 

The distributor is equipped with an overflow that flows back to the belt filter 

feed tank. 

The belt filters~ (35601), and (35602), each are equipped with five sections: 

a form section, a three-stage wash section, and a dry 'i ng section. Each belt 

filter is fed by a belt filter feed mix tank, (35724) . and (35725). This tank 
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DESCRIPTION OF FACILITIES 

Ore Processing cont'd 

will mix the flocculant and the pulp to feed onto the belt filter. The belt 

filters are each equipped with two filtrate receivers, (35201). (35202), and 

(35206), (35207), and have two filtrate pumps (29123) through (29126). The 

belt filters have approximately 431 sq. feet of filter area each. Each filter 

is equipped with its own vacuum pump , (29901), and (29902). and moisture trap. 

(35203). and (35208) . Each filter will also be equipped with a belt support 

fan. (30304). and (30305). Each of the filters will be equipped with a belt 

wash system for both the fabric fil t er cloth and the transporter belt. Raf

finate gene ra ted f rom the solvent ex traction circuit and stored in a rubber 

lined steel r'affina te storage tank , (35952). wi ll be used as the belt wash 

water for both filte rs . 

The solids will be discharged from t he belt filters as a "dry" cake (approxi

mately 75% sol ids) and loaded into trucks for disposal at the open-pit mine . 

The raffinate not used for belt f i lter wash water will be neutralized with 

milk of lime in a mixing tank. (35713). The limed raffinate will then be 

recirculated to the grinding circu i t for use as make-up water. 

All four filtrates will be pumped from the filtrate receivers and combined to 

feed the claricone (35223). The cldricone underflow slurry will be pumped 

back. at 10% solids, to one belt filter feed mix tank (35725). The claricone 

overflow will be pumped to rubber lined steel storage tank, (35951), and this 

clarified pregnant solution will be fed to the solvent extraction circuit. 
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DESCRIPTION OF FACILITIES 

Ore Processing cont'd 

Two 7.5 ton hoists, (26405) and (26404), will serve the 

filtrate receiver area. The belt filter and claricone 

equipped with a floor sump. 

The clarified pregnant solution will be pumped to 

(35731). The extraction circuit consists of four 

fil ter and 

will each be 

1 extraction mixer, 

Each stage is 

equipped with a mixer tank, (35731) through (35 34), an agitator, (35815), 

through (3581 8), and a settler section, (3521 ) through (35215). The solu-

tion will be placed in ·th an or anic stream :p.2!jJ."s~ 

organic solution , made up of 90% kerose e 5% alamine, and 5% . ode'Z~ol ', ~ 
C)S'i- v?:-t- 2:-( 1.-

will effective ly remove the uranium from the incoming pregnant solution . The 

barren solution or raffinate, will be pumped from the fourth stage of the 

extraction circuit to the rectangular raffinate holding tank (35915). The 

raffinate solution is then pumped to the outside rubber lined steel storage 

tank (35952). The loaded organic, now containing the uranium, will flow from 

the No. 1 extraction stage to the wash stage preceding the strip circuit. 

The stripping circuit consists of four stages plus a wash and moly-scrub stage. 

Each stage includes a mixing tank, (35735) through (35741), and agitator, 

(35819) through (35825), and settler section, (35216) through (35222). The 

loaded organic flows through the wash stage where sulfuric acid is added for 

pH control and proceeds in counter-current flow with ammonium sulphate strip-

ping solution throughout the four strip stages of the circuit. The uranium 

in now transferred back into the aqueous phase via the stripping solution at 
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DESCRIPTION OF FACILITIES 

Ore Processing cont'd 

a higher purity and more concentrated level than it was in the feed solution. 

The pH in the No. IS 1,2,3, and 4 mixing tanks will be controlled and adjusted 

by ammonia additions. After flowing through the moly-scrub stage, in which 

sodium carbonate solution is added, the barren organic will flow by gravity 

into the rectangular barren organic holding tank, (35916). 

The make-up orangic will be mixed in the barren organic holding tank. Kero-

sene, isodecanol, and alamine will be added in their proper porportions. The 

kerosene will be held in an 8,000 gallon tank while isodecanol and alamine 

will be held in drum quantities. 

The pregnant aqueous solution pumped from the solvent extraction circuit will 

be received in the precipitation tan ks , (35921) and (35922). Ammonia and air 

are mixed at a ratio of 4 to 1 and added to the solution until the pH reaches 

4.2 .. Steam is injected to maintain the solution temperature between 50 0 and 

700 C. The resulting slurry flows by gravity to the No . 2 precipitation 

tank. Ammonia, air, and steam are added to maintain conditions in the No.2 

precipitation tank. The pH is raised in this tank to 7.0. 
1 

The precipitated yellow cake slurry flows by gravity to a yellow cake thick

ener, (35703). The overflow from tbis yellow cake thickener flows by gravity 

to the barren aqueous sump, (35231), and is pumped back to the solvent extrac-

tion circuit. If required, a bleed or bypass stream of the barren aqueous 

will be pumped to the leach circuit . The underflow solids from the yellow 

cake thickener will be pumped to the No.2 yellow cake thickener, (35704). 

- ------------------------------------------------------~ 



DESCRIPTION OF FACILITIES 

Ore Processing cont'd 

The yellow cake thickener circuit is arranged for a three-stage, counter

current wash consisting of No.1 and No . 2 yellow cake thickeners and the 

solid bowl centrifuge (35301). The underflow solids from the No.2 yellow 

cake thickener will be pumped to a mixing tank (35723), where fresh make-up 

water will be added to create a 20% solids slurry. This slurry is fed by 

gravity to the centrifuge . The solids from the centrifuge will fall by 

gravity to the porcupine dryer. 

II 1-8 

A porcupine dryer, (28401), heated wi th circulating oil from a hot oil heater 

(28402), will dry the yellow cake on an 8 hour day. The dried yello\tJ cake 

(approximately .5% moisture)will discharge into the hammer mill (25401) . The 

hammer mill will be equipped with quarter inch grates. The hammer mill pro

duct will flow by gravity into a yellow cake surge bin (11104). 

The yellow cake product will be dr~mmed on an 8 hour day. The material 

will be transported from the bin by a rotary feeder in 55 gallon drums. A 

drum filling system, (24501), will weigh and transport empty drums to the 

filling position where they will be semi-automatically loaded and re-weighed. 

The drums will be washed down, sealed, and flow on a roller conveyor to a ship

ment area. The entire loading operation will be located in a dust-tight en

closure. The dust collection system for the yellow cake area will provide dust 

collection for the entire yellow cake handling area. Dust will be removed from 

the porcupine dryer, hammer mill, drum handling area, and surge bin and collected 

in a wet scrubber, (31102). The scrubber water which contains the fine dust 

will be pumped to the No.2 yellow cake thickener. 



MILL COMMENTARY 

The mill has been designed using the best equipment and test data now avail

able, but between now and the time of mill start-up, technology could make 

substantial strides, and time is available for more definitive test work. 

This commentary is intended to address some of these possibilities. 

Mill Equipment 

Belt filters are incorporated in this design for liquid-solid separation. 

These units are very good for the design at this time, but Filters Gaudfrin 

are in process of introducing a new continuous pressure filter which shows 

great promise. It appears that these units would occupy substantially less 

space, cost significantly less, and be subject to much less operating main

tenance. 

While a CCD circuit is not a part of this design, some consideration should 

be given at a later time to use of a CCD using the new high rate thickeners. 

Recovery of Other Metals 

The mine lies in an area famous for the production of copper, molybdenum, 

lead, gold, and silver. The ore body should be carefully examined for the 

presence of recoverable amounts of these metals. The occurence of some of 

these metals in this ore ;s already known. In terms of non-metallic miner

als, the ore body contains large amounts of feldspar, which could be a 

possible source of revenue, if it could be successfully recovered. 

III-9 



MILL COMMENTARY (Continued) 

Tailings Disposal 

For the purpose of this estimate, clay has been used as a lining material 

for tailings disposal area. Before the design is finalized, however, 

other materials should be studied. Tailings stabilized with materials 

such as Dravo's Calcilox, or other soil sealants might be as effective a 

barrier as clay. Liners of hypalon or other plastics should be evaluated 

in terms of cost versus cost of clay. There are areas near the ore body 

itself that contain a clay-like material (a weathered diabase), which 

might be used as a liner if the permeability of the material is low 

enough. 

Reagent Consumption 

One of the high costs associated with this project is the high acid and 

sodium chlorate consumption. Tests should be run to correlate acid con

sumption to U30e recovery to determine if there is a point at which 

lowered acid consumption justifies a small loss in recovery. 

The largest consumer of acid appears to be the feldspar. If this could 

be separated from the ore. and perhaps recovered as noted above, a sub

stantial reduction in acid consumption should be realized. Removal of 

the feldspar should be studied even if such treatment does not produce a 

salable product, since the reduction in the cost of the acid could con

ceivably more than pay for the cost of the feldspar removal circuit. 

III-10 



MILL COMMENTARY (Continued) 

Test Work 

We would recommend further testwork on the ore as noted below: 

1. SAG mi 11 gri ndabil ity tes ts. Thi s wi 11 requi re 60 to 100 tons 

of ore to obtain a satisfactory test. In the course of collect-

ing this sample, WMC should be able to get a feel for whether or 

not the ore will fracture into less than six-inch chunks. If 

this is so, perhaps the crushing circuit preceding the SAG mill 

could be eliminated . 

2. Analysis of as representative a sample as possible for the 

presence and amount of other metals, particularly copper, molyb-

denum, gold, and silver. 

3. If metals as noted in 2 above are detected, a series of flota-

ti on tes ts ~ be run to determi ne if the metals are recover

able in a ~concentrate suitable for direct sale, or sub-

sequent on-site treatment. 

4. Flotation testing and/or wet magnetic separation of the feld-

spar to determine if the spar can be economically removed or 

recovered without a substantial loss of U3 0S • 

5. Further leach testing to produce a curve relating acid con-

sumption to U30S recovery. 

6. Permeability tests on the "clay" contained in the ore body to 

III-ll 

determine its possible suitability as a tailings lining material. 

7. Settling rates obtainable in a ~ rate thickener should be 

defined. 



MILL COMMENTARY (Continued) 

Low Grade Material 

Presently this material is to be stockpiled for eventual disposal back in 

the pit . We believe a study should be undertaken to determine if there is 

a feasible leaching scheme to recover a portion of this low-grade uranium, 

such as dump leaching or thin layer leaching. Since moving, stockpiling, 

and disposal of this material is already carried by the overall mining 

cost, any recovery of the U30S contained would represent a low cost source 

of yellow cake. 
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:ontract No. M-7585 
Wyoming r~inerals 

Dripping Springs 

.Rev. .Equ i pmen t 

.No. No. 

23301 

11102 

20201 

25801 

28601 

19101 

22101 

28301 

28302 

31501 

30301 

31701 
31702 

19301 

26401 

Spec. No. 
No. Req' d 

1 

1 

2 

EQuIPMENT LIST - AREA 

Description ~ 
Operating Capacity Each 

Grizzly 18" Openings 
20' X 20' 

Feed Bin - 30 Ton 

Vibrating Grizzly Feeder 
3' X 16' - 125 TPH 

Jaw Crusher - 21" X 36" 
125TPH 

Rock Breaker- 19' Boom 

Belt Conveyor-Coarse 
Ore Bin Feed 1 ~ 5 TPH 
24" X 200' 

Truck Scanner 

r'~agnet- 92" X 45" X 27 " 

r~eta 1 Detector 

Baghouse - 21500 ACFM 

Baghouse Fan - 45" Diam 
10" W.G. 

Discharge Valve-Bag House 

Screw Conveyor-Bag House , 5" 

Hoist-Primary Crushing 
1 0 Ton ::0' Lift 

Motor 
HP @ RP~~ 

Each 

25 HP 

75 HP 

50 HP 

15 HP 

1200 W 

100 

3 

5 

Oper. 
Weight 
Pounds 
Each 

9000 

25650 

789 

Manufacturer & Model 

Allis-Chalmers 

Rexnord - 2136 

Joy - PSB-206 HEFTI 

Conveyor Specialists 

Eriez- E7220 

Tectron - 8000 

Zurn- J-360- 8 

Zurn 

Zurn 

H~S 

10/8/80 

Inter
face 

....... 

....... 
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~ontract No. M-7585 
Wyomi ng r~i nera 1 s 
Dripping Springs 

Rev. 
No. 

Equipment 
No. 

26402 

11101 

20501-
20502 

22102 

19102 

25301 

35225 

29104 

29105 

311 01 

30302 

35224 

Spec. No. 
No. Req' d 

1 

2 

EQUIPMENT LIST - AREA 

Description & 
Operating Capacity Each 

Hoist - Ho. Pulley Maint. 
1 Ton 50' Lift 

Coarse Ore Bin - 4000 Ton 
40 1 X 40 1 

Pan Feeder - 24" X 30' 

Belt Sca1e- 24" 

Belt Conveyor- Feed to 
SAG r~i 11 - :>~" x 50' 
41.7 TPH 

Sag Mi 11 - 12' x 5' 
60 TPH 

Sump-Sag Mill Dis-Charge 
5' x 5' X 5' 

Pump-Sag Mill Discharge 
150 GPM SG 1.76 

Pump-Sag Mill Discharge 
Standby 150 GPt~ SG1. 76 

Scrubber - 2800 ACFM 

Fan-Scrubber 28000 ACFM 
10" W.G. 

Sump-Scrubber 28000 ACFM 
3' x 3' X 3' 

Motor 
HP @ Rpr~ 

Each 

5 

5 

3 

250 

75 

75 

100 

Oper. 
Weight 
Pounds 
Each 

20,000 

Manufacturer & Model 

EMS 

10/8/80 

Inter
face 

{)S£ ;rJ/ CO 
Allis- Chalmers, AF-5 

PCt:IJej2J3:. 

Conveyor Specialists 

150000 Rexnord 

Zurn - r~odel iJX 

Zurn 

1--4 
1--4 

1 
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-:ontract No. t·1-7585 EQUIPMENT LIST - AREA 
Wyoming Minerals 10/8/80 
Dripping Springs 

Oper. 
Rev. Equipment Spec. No. Description ~ Motor Weight Manufacturer & Model Inter-
No. No . No. Req'd Operating Capacity Each HP @ RP~~ Pounds face 

Each Each 

29101 1 Pump-Scrubber Sump 100 GPM 10 

26403 Hoist Grinding Areas 5 Er-1S 
10 Ton 50' Lift 

29102 Pump- Floor Sump 50 GPM 10 

29103 Pump- Floor Sump 50 GPM 10 

a~ 23401 Vibrating Screen 3-Deck, 1.5 Derrick- K-48-96MS-3 
3MM Opening 

35226 Sump-Screen Underflow 
3' x 3' X 3' 

29106 Pump-Screen Underflow 
Sump 60 GPM SG 1. 27 15 

29107 Pump Screen Underflow 
Standby, 60 GPM SG 1.27 15 

25201 Ball Mill - 9' x 12' 350 200000 Allis Chalmers £-
35227 Sump Ball Mill Discharge 

6' x 6' X 6' 

29108 Pump Ball Mill Discharge 
Sump - 470 GPM SG 1.62 25 

29109 1 Pump-Ball Mill Discharge 
Sump Standby 470 GPM SG 1.62 25 

Cyc1one- 26" Diam. 60 In 2 D026B DL ....... 
15401 J Krebs ....... 
35402 ....... 

Inlet I 

35403 --' 

Ul 



:ontract No. M-7585 
Wyoming Minerals 
Dripping Springs 

,Rev. Equipment 
No. No. 

22401 

35228 

29111 

29112 

29113 

35701 

35702 

29114 

29115 

29155 

29116 

35903 thru 
35912 

Spec. No. 
No. Reqld 

1 

1 

1 

1 

10 

EQUIPMENT LIST - AREA 

Description [j 
Operating Capacity Each 

3-Stage Vezin Sampler 

Sump Cyclone Overflow 
51 X 51 X 51 

Pump Cyclone Overflow 
Sump 235 GPM SG 1.44 

Pump Cyclone Overflow 
Sump Standby 235 GPM SG 1.44 

Pump Floor Sump- 50 GPM 

Thickener- Intermediate 
75 1 D i am. x 1 2 I Wood 

Thickener Mechanism 
75 1 Diam. x 121 

Pump Thickener Underflow 
201 GPM SG 1. 51 

Pump Thi ckener Underflow Stby 
201 GPM SG 1.51 

Pump Thickener Overflow 
50 GPM SG 1.0 

Pump Floor Sump Thickener 
Area 50 GPM SG 1.0 

Tank Leach 16 1 x 241 
Wood Stave 

10/8/80 

Oper . 
Motor Weight Manufacturer & Model I nter-

HP @ RPt~ Pounds face 
Each Each 

Denver aC 

15 

15 

10 

Enviro Tech. 

5 Enviro Tech . ee-
15 Dorr-01iver 

15 Dorr-Oliver 

10 

10 
, I 

dJ 
336100 Natio rYcl l l a nk I 

--' 

en 



~ ontract No. M-7585 
Wyoming Minerals 
Dripping Springs 

Rev. 
No. 

Equipment 
No. 

35801 thru 
35811 

35302 

30303 

35229 

29117 

29118 

35712 

35812 

26404 

29119 

29121 

Spec. No. 
No. Req'd 

10 

EQUIPMENT LIST - AREA 

Description !J 
Operating Capacity Each 

Agitator - Leach Tank 
70" Impe11 er Rubber 
Covered 

Demister - Leach Tank 
Exhaust 

Fan - Leach Demister 

Sump - Leach Discharge 
6' x 6' X 6' 

Pump - Leach Discharge 
Sump 220 GPM SG 1.54 

Pump - Leach Discharge 
Sump Standby 220 GPM SG 1.54 

Tank - Belt Filter Feed 
1 5' x 1 5' Wood 

Agitator Belt Filter Feed 
Tank 70" Impeller, Rubber 
Covered 

Hoist Leach Tank Area 
7 . 5 Ton 50 I Lift 

Pump Floor Sump Leach Area 
50 GPM 

Pump Belt Filter Feed 
220 GPf'l SG 1. 53 

Motor 
HP @ RP~~ 

Each 

40 

10 

15 

15 

25 

5 

10 

15 

Oper. 
Weight 
Pounds 
Each 

5000 

20500 

4000 

Manufacturer & Model 

National Tank 

Alldredge & McCabe 

EMS 

10-8-80 

Inter
face 
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~ontract No. M-7585 
Wyomi ng t~i nera 1 s 
Dripping Springs 

.Rev. 
No. 

.Equi pment 
No. 

29122 

35501 

35724 

35725 

35834 

35835 

35925 

35832 

6405 

35601-
35602 

35201 

35202 

Spec. No. 
No. Req'd 

2 

EQUIPMENT LIST - AREA 

Description & 
Operating Capacity Each 

Pump Belt Filter Feed 
Standby 220 GPM SG 1.53 

Pump Distributor 4' x 4' 

Tank Belt Filter Feed 
Mix. 5' x 5' S.S. 

Tank Belt Filter Feed 
Mix. 5' x 5' SS 

Agitator Belt Filter Feed 
Mix. Tank 28" Impeller S.S. 

Agitator Belt Filter Feed 
Mix Tank 28" Impeller S.S . 

Tank Floculant Dilution 
7' x 8' FRP 

Agitator Floculant Dilution 
Tank 36" Impe 11 er 

Hoist Belt Filter Area 
7. 5 Ton 50' Lift 

Belt Filter No.1 & No. ? 
40 M2 (430.6 Ft 2) 

Filtrate Receiver No.1 
Belt Filter 5' x 5' FRP 

Filtrate Receiver No.1 
Belt Filter 4' x 4' FRP 

Motor 
HP @ RP~~ 

Each 

15 

3 

3 

5 

5 

40 

Oper. 
Weight 
Pounds 
Each 

Manufacturer & Model 

Hockmeyer Equipment 

Hockmeyer Equipment 

Hockmeyer Equipment 

Hockrneyer Equipment 
HVA- 3-6 

~~esa Fiberg1 ass 

EMS 
~ 

Enviro Tec h.~ 

Enviro. Tech. 

Enviro. Tech. 

10/8/80 

Inter
face 

....... 
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co 



Contract No. M-7585 
Wyomi ng r~i nera 1 s 
Dripping Springs 

Rev. 
No. 

Equipment 
No. 

29123 

29124 

30304 

35203 

29901 

35205 

35206 

35207 

29125 

29126 

30305 

Spec. No. 
No. Reqld 

1 

EQUIPMENT LIST - AREA 

Description ~ 
Operating Capacity Each 

Pump-Filtrate, No.1 Belt 
Filter 135 GPM SG 1.1 

Pump-Fi ltrate No.1 Be lt 
Filter 60 GPM SG 1. 1 

Fan Belt Suspension, 
No.1 Belt Filter 

Moisture Trap - No.1 
Belt Filter 

Pump- Vacuum, No.1 
8elt Filter 

Silencer- Vacuum Pump 
No.1 Belt Filter 

Filtrate Receiver No.2 
Belt Filter- 51 x 51 FRP 

Filtrate Receiver- No.2 
Belt Filter 41 x 41 FRP 

Pump - Filtrate, No.2 
Belt Filter 135 GPM SG. 1.1 

Pump Filtrate, No.2 Belt 
Fi 1 ter 60 GPr~ SG 1. 1 

Fan. Belt Suspension 
No.2 Belt Filter 

;Vile : ~ ~ ~ 

Motor 
HP @ RPt~ 

Each 

Wi th 
35601 

With 
35601 

10 

\~ith 

35601 

l~i th 
35602 

With 
35602 

10 

Oper. 
Weight 
Pounds 
Each 

;/~ 

10/8/80 

Manufacturer & Model Inter
face 

Enviro. Tech. 

Enviro. Tech. 

Enviro. Tech. 

Enviro. Tech. 

Enviro. Tech. AJ1t:;!:;; Wi . 1<»4 

Enviro. Tech. 

Enviro. Tech. 

Enviro. Tech. 

Enviro. Tech. 

Enviro. Tech. 

Enviro. Tech. 

~ // \.0: 



:ontract No. M-7585 
Wyomi ng ~1i nera 1 s 
Dripping Springs 

Rev. 
No. 

.Equipment 
No. 

35208 

29902 

35211 

19103 

19104 

19105 

11103 

26406 

29133 

35223 

29131 

Spec. No. 
No. Req' d 

1 

EQUIPMENT LIST - AREA 

Description u 
Operating Capacity Each 

MQisture Trap- No. 2 
Belt Filter 

Pump Vacuum, No. 2 
Belt Filter 

Silencer-Vacuum Pump, 
No.2 Belt Filter 

Belt Conveyor Belt 
Filter Tailings Dis
charge 24" x 55' 

Belt Conveyor Tailings 
Transport 24" x lOS' 

Belt Conveyor Tailings 
Surge Bin Feed 24" x 380' 

Bin-Tailings Surge 
15' x 15' 

Hoist-Filtrate Receiver 
Area 7.5 Ton 50' Lift 

Pump-Floor Sump Filter 
Area 50 GPM 

Claricone 28' Diam. 
400 GP~l 

Pump Claricone Overflow 
400 GPM SG 1. 10 

Motor 
HP @ RP~~ 

Each 

With 
35602 

5 

10 

15 

Oper. 
Weight 
Pounds 
Each 

25000 

Manufacturer & Model 

Enviro. Tech. 

Enviro. Tech. 

Enviro. Tech. 

EMS 

Walker Process fo 

10/8/80 

Inter
face 
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:ontract No. M-7585 
Wyoming Minerals 
Dripping Springs 

Rev. 
.No. 

.Equi pment 
No. 

29132 

29134 

35713 

35813 

29127 

11105 

35232 

29149 

35924 

35831 

29151 

35951 

Spec. No. 
No. Req'd 

1 

EQUIPMENT LIST - AREA 

Description 1J 

Operating Capacity Each 

Pump C1aricone Underflow 
10 GPM SG 1.17 

Pump Floor Sump C1aricone 
Area 50 GPM 

Tank Raffinate- Lime 
Mixing 10 x 10' FRP 

Agitator-Raffinate-Lime 
Mixing Tank 36" Impeller 

Pump-Raffinate-Lime 
Mix Tank Discharge 
120 GPM SG 1.05 

Bin-Lime Stroage 15' x 15' 

Lime Slaker 4' x 5' 

Pump-Lime Slaker Dis-
charge 10 GPM SG 1.07 

Tank-Milk of Lime 
15' x 15' Wood Stave 

Agitator - Milk of Lime 
Tank 48" Impeller 

Pump Milk of Lime Dis-
charge 1 0 GPt~ SG 1. 07 

Tank Pregnant Aqueous 
Storage Tank 
26' x 26' Rubber Lined 

Motor 
HP @ RP~~ 

Each 

1 

10 

5 

10 

10 

2 

10 

2 

Oper. 
Weight Manufacturer & Model 
Pounds 
Each 

~1esa Fiberglass 

~ ~ 

National Tank 

42800 
ch~ 
~ ?-. 

10/8/80 

Inter
face 
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~ontract No. M-1585 
Wyomi ng t~i nera 1 s 
Dripping Springs 

Rev. 
No. 

.Equipment 
No. 

29152 

35952 

29153 

26407 

35731 

35732 

35733 

35734 

35815 

35816 

35817 

Spec. No. 
No. Req' d 

1 

EQUIPMENT LIST - AREA 

Description & 
Operating Capacity Each 

Pump Pregnant Aqueous Feed 
400 GPM SG 1. 10 

Tank Raffinate Storage 
26' x 26' Rubber Lined 

Pump Raffinate Holding 
Tank Discharge 400 GPM 
SG 1. 10 

Hoist Solvent Extraction 
Area 2 Ton 50' Lift 

Tank Solvent Extraction 
Mi x No.1 5' X 6' FRP 

Tank Solvent Extraction 
Mix No. 2 5' X 6' FRP 

Tank Solvent Extraction 
Mex No.3 5' X 6' FRP 

Tank Solvent Extraction 
Mix No.4 5' X 6' FRP 

Agitator No.1So1vent 
~xtraction Mix Tank 
S. S. Wetted Parts 

Agitator No.2 Solvent 
Extraction Mix Tank 
S. S. Wetted Parts 

Agitator NO.3 Solvent 
Extraction Mix Tank 
S. S. Wetted Parts 

Motor 
HP @ Rpr~ 

Each 

15 

15 

10 

10 

10 

Oper . 
Weight Manufacturer & Model 
Pounds 
Each 

42800 

Fiberglass 

t~esa Fiberglass 

Mesa Fiberglass 

Mesa Fiberglass 

Alldredge & McCabe 

Alldredge & McCabe 

Alldredge & McCabe 

10/8/80 

Inter
face 
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:ontract No. M-7585 
Wyomi ng r~i nera 1 s 
Dripping Springs 

Rev. 
No. 

Equipment 
No. 

35818 

35212 

35213 

35214 

35215 

35915 

29136 

29129 

35735 

Spec. No. 
No. Req'd 

EQUIPMENT LIST - AREA 

Description :':I 
Operating Capacity Each 

Agitator - No.4 Solvent 
Extraction Mix Tank 
S.S. Wetted Parts 

Tank- Solvent Extraction 
Settler No. 1 
14.5' X 29' x 3' FRP 

Tank-Solvent Extraction 
Settler No.2 
14.5' X 29' x 3' FRP 

Tank-Solvent Extraction 
Settler No.3 
14.5' X 29' x 3' FRP 

Tank-Solvent Extraction 
Settler No.4 
14.5' X 29' x 3' FRP 

Tank- Raffinate Holding 
29' x 29' x 5' FRP 

Pump-Raffinate Holding 
Tank Feed 
400 GPM SG. 1.05 

Pump-Floor Sump, 
Solvent Extraction 
50 GPt·1 

Tank- Wash Mix 
4' x 4' FRP 

Motor 
HP @ RP~~ 

Each 

10 

15 

10 

Oper. 
Weight 
Pounds 
Each 

Manufacturer & Model 

Alldredge & McCabe 

r·1esa Fi berg1 ass 

Mesa Fiberglass 

t1esa Fi berg1 ass 

r.1esa Fiberglass 

Mesa Fiberglass 

r~e s a Fiberglass 

10-8-80 

Inter
face 

....... 

....... 

....... , 
N 
W 



~ ontract No. M-7585 
Wyomi ng t~i nera 1 s 
Dripping Springs 

Rev. .Equipment 
No. No. 

35736 

35737 

35738 

35739 

35741 

35819 

35821 

35822 

35823 

35824 

Spec. No. 
No. Req'd 

1 

1 

1 

1 

EQUIPMENT LIST - AREA 

Description I't 
Operating Capacity Each 

Tank-Solvent Extraction 
Strip Mix No.1 
4' X 4' FRP 

Tank- Solvent Extraction 
Strip Mix No.2 
4' X 4' FRP 

Tank - Solvent Extraction 
Strip Mix No. 3 
4' X 4' FRP 

Tank-Solvent Extraction 
Strip Mix No.4 
4' X 4 ' FRP 

Tank-Moly Scrub Mix 
4' x 4' FRP 

Agitator-Wash Mix Tank 
S.S. Wetted Parts 

Agitator No.1 Strip Mi x 
Tank - S. S. Wetted Parts 

Agitator No.2 Strip Mix 
Tank - S.S. Wetted Parts 

Agitator No. 3 Strip Mix 
Tank - S. S. Wetted Parts 

Agitator No . 4 Strip Mi x 
Tank - S. S. Wetted Parts 

Motor 
HP @ Rpr~ 

Each 

3 

3 

3 

3 

3 

Oper. 
Weight 
Pounds 
Each 

Manufacturer & Model 

t~esa Fi berg1 ass 

Mesa Fiberglass 

Mesa Fiberglass 

t~esa Fi berg1 ass 

r~esa Fi berg1 ass 

Alldredge & McCabe 

Alldredge & McCabe 

Alldredge & McCabe 

Alldredge ~ McCabe 

Alldredge & McCabe 

10-8-80 

In te r
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~ontract No. M-7585 
Wyomi ng r~i nera 1 s 
Dripping Springs 

Rev. 
No. 

.Equipment 
No. 

35825 

35216 

35217 

35218 

35219 

35221 

35222 

35916 

29137 

29138 

Spec. No. 
No. Req'd 

1 

EQUIPMENT LIST - AREA 

Description ~ 
Operating Capacity Each 

Agitator - Moly Scrub 
Mix Tank - S.S. Wetted Parts 

Tank Wash Settler 
5' x 10' X 3' FRP 

Tank No. Strip Settler 
5' x 10' X 3' FRP 

Tank No.2 Strip Settler 
5' x 10' X 3' FRP 

Tank No. 3 Strip Settler 
5' x 10' X 3' FRP 

Tank No. 4 Strip Settler 
5' x 10'x3' FRP 

Tank Moly Scrub Settler 
5' x 10' X 3' FRP 

Tank Barren Organic Holding 
10' x 10' X 3' FRP 

Pump Barren Organic 
Feed to Extraction 
60 GPM SG .80 

Pump Barren Organic 
Entrainment 10 GPM 

Motor 
HP @ RP~~ 

Each 

3 

2 

2 

Oper. 
Weight Manufacturer & Model 
Pounds 
Each 

Alldredge & McCabe 

Mesa Fiberglass 

Mesa Fiberglass 

Mesa Fiberglass 

r·1esa Fiberglass 

Mesa Fiberglass 

Mesa Fiberglass 

Mesa Fiberglass 

10-8-80 
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face 
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.ontract No. M-7585 
Wyoming Minerals 
Dripping Springs 

Rev. 
No. 

Equipment 
No. 

35917 

29139 

29141 

35918 

29142 

29143 

35919 

35826 

29144 

35921 

Spec. No. 
No. Req'd 

1 

EQUIPMENT LIST - AREA 

Description f:t 

Operating Capacity Each 

Tank- Moly Scrub Surge 
10' x 10' FRP 

Pump Floor Sump, Moly 
Scrub Area 25 GPM 

Pump Moly Scrub Surge 
Tank Discharge- 10 GPM 

Tank- Pregnant Aqueous 
10' x 10' FRP 

Pump- Pregnant Aqueous 
Tank Discharge 
6 GPM SG 1.05 

Pump Floor Sump, 
Stripping Area 
25 GPM 

Tank Regenerant Mixing 
10' x 10' FRP 

Agitator- Regenerant 
r·1ixing Tank 
48" Impe 11 er 

Pump Regenerant Mix 
Tank Discharge 5 GPM 

Tank- No.1 Y. C. 
Precipitation 
7 I X 8' FRP 

Motor 
HP @ RP~~ 

Each 

5 

2 

1.5 

5 

5 

Oper. 
Weight 
Pounds 
Each 

Manufacturer & Model 

Mesa Fiberglass 

Mesa Fiberglass 

Mesa Fiberglass 

t1esa Fi bergl ass 
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~ontract No. M-7585 

Wyoming Minerals 
Dripping Springs 

,Rev. 
No. 

Equipment 
No. 

35922 

35827 

35828 

29145 

35703 

35705 

35704 

35706 

35231 

29146 

Spec. No. 
No. Req'd 

1 

1 

1 

EQUIPMENT LIST - AREA 

Description ~ 
Operating Capacity Each 

Tank No.2 Y.C. 
Prec i pita t ion 
7' x 8 ' FRP 

Agitator No. 1 PPT 
Tank - S. S. Parts 

Agitator - No . 2 PPT 
Tank - S. S. Parts 

Pump- Floor Sump, 
Thickener Area 25 GPM 

lhidener No. 1 Yellow 
Cake 20' x 6' 
C.S. Rubber Lined 

Thickener Mechanism, 
No.1 Y.C. 20 ' Diameter 

Thickener - No.2 Yellow 
Cake 6' x 3' C.S . 
Rubber Lined 

Thickener Mechanism, 
No.2 Y.C. 6' Diameter 

Sump- Barren Aqueous Over-
flow 4' x 4' X 4' 

Pump Barren Aqueous 
Feed to Strip Circuit 
6 G Pr~ SG 1.05 

Motor 
HP @ RP~~ 

Each 

5 

5 

5 

2 

Oper. 
Weight 
Pounds 
Each 

Manufacturer & Model 

t~esa Fi bergl ass 

Alldredge & McCabe 

Alldredge & McCabe 

Enviro . Tech 

Enviro. Tech . 

Enviro. Tech. 

Enviro. Tech. 
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;ontract No. M-7585 
Wyomi ng Mi nera 1 s 
Dripping Springs 

.Rev. 
No. 

.Equipment 
No. 

29147 

29801 

29802 

30306 

30307 

31102 

29148 

35723 

35829 

35301 

26408 

Spec. No. 
No. Req I d 

1 

EQUIPMENT LIST - AREA 

Description :':t 
Operating Capacity Each 

Pump Barren Aqueous 
By-pass to Leach 
6 GPM SG 1.05 

Pump Y.C. Thickener #1 
Underflow 1 GPM SG. 1.32 

Pump Y.C. Thickener #2 
Underflow L GPM SG.l.32 

Fan Yellow Cake Thickener 
Vent 

Fan Yellow Cake Scrubber 
40" W. G. 

Scrubber - Yellow Cake 
500 ACFM 

Pump Yellow Cake Scrubber 
10 GPM 

Tank Yellow Cake Mixing 
51 x 51 S.S. 

Agitator Yellow Cake Mixing 
Tank 28" Impeller 5.5. 

Centrifuge - Yellow Cake 
W/Feed [lOX 9" 316 S.S. 

Hoist Centrifuge Area 
3 Ton 50 1 Lift 

Motor 
HP @ RP~~ 

Each 

2 

2 

2 

5 

15 

., 
-:. 

15 

5 

Oper. 
Weight 
Pounds 
Each 

Manufacturer & Model 

Ducon 

Hockmeyer 

Hockmeyer 

Dorr Oliver 
Merco Bowl 9L 

EMS 
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~ontract No. M-7585 
Wyoming Minerals 
Dripping Springs 

Rev. 
No. 

.Equi pment 
No. 

28401 

28402 

25401 

11104 

24501 

22103 

20801 
20802 

Spec. No. 
No. Req'd 

1 

1 

2 

EQUIPMENT LIST - AREA 

Description !J. 
Operating Capacity Each 

Dryer Porcupine 
2' Diameter x 7' 5.5. 

Hot Oil Heater 
W/Circ. Pump 

Hammer Mill ~" Openings 

Bin Y.C. Surge 9' x 12' 

Drum Filler System 
W/Slide Gate Rotary 
Valve, Fell Hood, Vibrator, 
Semi-Auto. Scale, Conveyor 

Truck Scale 

Pug Mi 11 s 

Motor 
HP @ Rpr~ 

Each 

3 

2 

2 

2 

Oper. 
Weight 
Pounds 
Each 

4900 

Manufacturer & Model 

Aerodyne Model 
2Q1206 JTC 

Acrodyne 

Koppers 

Colorado Conveyor 
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LICENSING PROGRAMS 

1. INTRODUCTION 

In today's regulatory climate, for a facility to be constructed and 

operated efficiently, its licensing program requires the application 

of the same careful conceptual design, engineering, construction and 

maintenance efforts that are routinely committed for the physical 

development of the mine and the mill. Without the completion of a 

successful license program, neither the mine nor the mill can operate. 

In recognition of this fact, the design concepts of the licensing pro

gram projected for the Dripping Spring Project are described in this 

Section. 

2. SCOPE OF WORK 

The scope of work is to describe the licensing program required for the 

Dripping Spring Project to the extent required to provide convincing 

justification for the costs and schedules contained in this Section. 

The licensing program described does not include continuing licensing 

actions in support of the construction and operation of the facility. 

3. DESCRIPTION OF PROGRAM 

.1 Governmental Unit Relationships 

IV-l 

The licensing of uranium mining and milling operations is mandated 

by laws enacted by a variety of political entities. The Dripping 

Spring Project is subject to the requirements of laws and ordnances 

originated by the Federal government, by the State of Arizona, and 

by local governmental (county or inter-county commissions) units. 



3. DESCRIPTION OF PROGRAM (Continued) 

.2 Task Relationships 

In contrast to organization by issuing agency, it is also often of 

value to classify licensing requirements by the type of activity. 

For the Dripping Spring Project, the principal areas of concern 

can be divided into: 

a. Determination of Environmental Baselines and Issuance of an 

Environmental Impact Statement favorable to continuing the 

Project. 

b. Design of a Uranium Mill Tailings Disposal Program and 

Issuance of a Radioactive Materials License to assure the 

protection of the health and safety of the public in 

perpetuity. 

c. Design of a Radiation Control Program and Issuance of a 

Radioactive Materials License to assure protection of the 

health and safety of the employees, the public, and the 

environment over the life of the operation. 

d. Design and approval of an Operating Plan to include the 

physical and structural characteristics of the Project over 

its operating life and specifically to describe the physical, 

environmental and financial aspects of decommissioning the 

Project and carrying out environmental reclamation of the 

affected areas. 

e. Negotiations required to obtain any water rights necessary to 

the operation of the Project. 

IV-2 



3. DESCRIPTION OF PROGRAM (Continued) 

.1 Governmental Unit Relationships (Continued) 

In several areas, the precise jurisdictional limits either are 

overlapping and not clear, or are in a state of flux. 

At the present time, the various agencies and their areas of 

interest are: 

a. U.S. Nuclear Regulatory Commission - Licensing of mill tail

ings (by-product material) . 

b. U.S. Forest Service - Permitting mining and reclamation 

activities in a National Forest. 

c. U.S. Environmental Protection Agency - Permitting to assu re 

control of pollutant levels in air and water effluents and 

in solid wastes (where not delegated to the State). 

d. Arizona Radiation Regulatory Agency - Licensing the possess

ion of yellow cake (source material) resulting from milling 

operations. 

e. Arizona Department of Health - Permitting to assure control 

of pollutant levels in air and water effluents and in solid 

wastes (where not retained by the U.S. EPA or delegated to 

local authorities). 

f . Arizona Water Commission - Establishment of water rights. 

g. Pinal - Gila Counties Air Quality Control District - Per

mitting to assure control of pollutant levels in air (where 

not otherwise pre-empted by State or Federai Authority) . 

IV-3 



3. DESCRIPTION OF PROGRAJl1 (Continued) 

.2 Task Relationships (Continued) 

f. Procurement of all additional required permits, releases, 

etc., of a local or specialized nature. (Contruction per

mits, power line rights-of-way, highway excess load permits, 

etc. ) 

g. Transmittal of required notifications (other than financial 

and industrial relations oriented). 

In addition, the activities of legal and "public interest" groups 

have a significant potential to influence the decisions of regula

tory bodies. Therefore, it becomes a requirement that the licens

ing program include both a legal and a public relations aspect to 

evaluate and (as much as possible) direct that potential. 

The activity classifications listed above describe the major tasks 

required by the licensing program. Permits or approvals of lesser 

significance that are not included will be obtained within the 

schedule and cost restraints contained in this Section. 

4. SCHEDULE 

The schedule for accomplishing the licensing program to the point of 

initiating construction activities, while achievable, has not been 

unrestricted. As a result, certain activities have been telescoped to 

something less than maximum cost efficiency. 

The schedule for the major items, calling for a 30-month duration 

starting January 1, 1981, is shown in Figure A. 

IV-4 
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5. BASIS OF ESTIMATE 

The schedules and cost estimates are based on the current October 1980 

situation. The planning assumes such items as continued authority over 

the disposal of the mill tailings by the U.S. Nuclear Regulatory Commis

sion rather than by the Arizona Radiation Regulatory Agency. The cost 

estimates are derived from a preliminary study provided by Science 

Applications, Inc . 

. 1 Handling of the Environmental Impact Statement 

The licensing of the Dripping Spring Project by a Federal agency 

will constitute a "major" action. The Project will require appro

vals from the Forest Service (FS) and the Nuclear Regulatory Com

mission (NRC), and probably by the Environmental Protection 

Agency (EPA). Under existing rules, one of these agencies should 

act as a "Lead Agency" in the preparation of the Environmental 

Impact Statement (EIS) that is required by law to be prepared 

prior to taking any "major" action. 

At this time, it has not been clearlY indicated as to which agency 

will generate the EIS, but such an action is unavoidable. Further

more, the nature of the other Federal permitting actions is nor

mally such that the review of other license and permit applications 

can be carried out by any agency independently of, and concurrently 

with, the generation of the EIS. 

Therefore, the schedule has been constructed to show the preparation 

and issuance of an EIS as an independent function which is the 

critical path item. The review and approval of specific Federal 

licenses then can follow reasonably promptly after the publication 

of the final environmental impact statement. 



5. BASIS OF ESTIMATE (Continued) 

.2 Permitting the Environmental Baseline Studies 

The scope of the baseline studies required to prepare the appli

cant's environmental report is sufficiently large that prior 

approval of an overall operating plan may be required by the 

Forest Service . 

. 3 Continuing Activities 

6. COSTS 

Many activities performed in support of the licensing program 

will be of a continuing nature. These activities include prelim

inary and in process discussions and contacts with regulatory 

agencies regarding license applications, and the continuing review 

of pertinent legislative and rule making actions by government 

bodies. In particular, an effective public relations program 

should be initiated just as soon as a decision is made to proceed 

with the project to keep the local people informed regarding the 

status of the project and to respond quickly and openly to any 

concerns that might arise. 

IV-6 

The cost estimates for the Dripping Spring licensing program are pre

sented in two forms. Tables A through C are modified Science Applica

tions, Inc., estimates keyed to specific tasks involved in acquiring 

data, preparing applications, and negotiating with the various agencies 

to obtain the necessary licenses. The modifications consisted primarily 

of deleting costs that were considered to be more properly ascribed 

elsewhere, or to revise estimates to reflect in-house activities by 

WMC. In addition, certain continuing expenditures not chargeable to 

specific tasks are shown as part of Table C. 



7. COSTS (Continued) 

Figure B reflects a breakdown of the same costs by quarter to provide 

an estimate of the rate of expenditures. This figure better describes 

the expenditures associated with ongoing activities . 

8. ALTERNATIVE COURSES OF ACTION 

No alternative to the conduct of a successful licensing program exists 

other than (1) abandoning the project, or (2) conducting project 

activities illegally; neither of which is practicable. Due to the 

monopolistic nature of government, no opportunities are available for 

dealing with alternate agencies, or even alternate staffs within an 

agency, who might be more favorably inclined toward granting any given 

permit. 

There is a possibility of extending the licensing time frame to permit 

the possible elimination of expedited or overlapping baseline studies. 

However, these studies occur early in the program and by the time any 

delay in the program may be recognized as acceptable, the opportunity 

to profit from it may well have passed. 

IV-7 



1. Environmental Impact Statement 

Baseline Study Program 
Preparation of ER 
Submittal of ER 
Submittal of Update 
Publication of DEIS 
Receipt of Comments 
Publication of FEIS 

2. NRC Byproduct (Tailings) License 

Preparation of Application 
Submittal of Application 
Review of NRC and Revisions 
Public Hearing 
Issuance of License 

3. FS Operating Plan 

Preparation of Application 
Submittal of Application 
Review of FS and Revisions 
Issuance of License 

4. ARRA Source Material License 

Preparation of Application 
Submittal of Application 
Review of ARRA and Revisions 
Issuance of License 

FIGURE A 

WMC/DRIPPING SPRING PROJECT LICENSING SCHEDULE 
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Extended 
prior to 
1/1/81 

MINE 
--Capital Cost 

Open Pit 
Under9round 

Operating Cost 
Open Pit 
Under9round 

MILL & ANCILLIARIES 
Capita I Cos t 
Operations 

Labor 
Overheads 
Operating Cost 

ENVIRONMENTAL 
ROYALTIES (See Letter 725 

Dated 10/6/80) 
RECAPTURABLE EXPLORATION 407 
DEVELOPEMtlT COST THRU 8/80 1645 
SALES & USE TAX 
PERSONAL PROPERTY TAX 

TOTAL ESTIMATED EXPENDI-
TURES PER YEAR 2777 

U308 PRODUCED & MILLED (lbs.) (Overall) 

COST PER POUND U308 PRODUCED & MILLED 

·1981 1982 1983 

2902 

2970 

9200 

647 827 353 
231 130 130 

58 

878 957 15613 

WYOMING MINERAL CORPORATION 
DRIPPING SPRING PROJECT 

SUMMARY OF ESTIMATED EXPENDITURES (CASH FLOW) 
In Thousands 

1984 1985 1986 1987 1988 

2741 8 1021 572 829 

5368 5368 5458 5686 56fl5 
26 

18757 

379 1463 1464 1463 1463 
24 3 244 243 244 

3913 3913 3913 3913 

130 830 30 30 160 

59 31 2 318 318 318 
585 1005 1011 873 804 

28019 13142 13459 13098 13442 

1989 1990 1991 199? 1993 1994 TOTAl 

24 16 24 8137 . 
1440 1272 78 5 2795 · 

5514 2650 1724 1465 1295 360 43543 
2610 6783 6879 5873 4435 296 26902 

?7957 

1464 1463 1463 1464 1463 1463 15012 
243 244 243 244 243 244 24::5 

3914 3913 3913 3913 3913 3914 39132 

1827 

459 874 70 994 1338 508 6639 
407 

1645 

31B 285 215 215 198 186 2800 · 
732 654 441 329 231 135 6800 · 

16718 18154 15026- 14526 13116 7106 186031 

6178 

30 . 11 
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PROJECT WYG4It-G MII<I:RAL - DRIPPIt-G SPRING M-75B5 OPEN PIT MINES 

iUnlT OwnershIp S/Hour M.!.R S/Hour DIrect Oper~tlng S/Hour 
LI fe ITU' D£SCRI~TlON 
(vr. ) Deer T"" tnt Ins Tot,,1 II abor Parts Tota I Labor Fue I Lub. TI res Elec foil sc. -

-L- Var+ RI~.+hnIA nrlll 7 13.74 13. 74 4.53 177 14il - 4 f)f) 

2 H"ul Truck 769B 7 2.48 2.48 5 53 .48 4.55 

3 Front End Lo~der 992C 4 6 00 600 IB B7 .7B 27 06 

4 Front End L~der 98B 4 4.50 4.50 11. 22 . 57 9.96 

_L Cr"w ler Tr"ctor D-9H 7 4,46 4.46 12 B4 ,B6 9,OO( nderc rrl "0' 
(, Whee I Trector 7 2.70 2.70 7 74 .40 4. 6 1 -
7 Cr"wler Trector D-8K 7 4 62 4 62 9.18 .35 6 .7 5 ( Jnderc rr I "9' 

8 Motor Gr "der 7 2,00 2,00 2,72 17 30 

Y Anlo Truck (Rlpco) 7 ,70 ,70 2,00 10 ,25 

JO. Anfo Illn 4O-Ton 7 

11 Powder Truck 2-Ton 7 50 ,50 700 .1() _7f) 

12 Lowboy Ford L T-9OOO 7 .90 ,90 3,00 If) 1,25 

13 Truck Sc~nner ,50 ,50 1,10 

14 PI t PU"'(l 3" qes drive 3 ,35 ,35 150 
15 Weter Truck (Paremount p=300 ) 7 1, 30 1,30 600 ,30 3,00 

---1fL. JQf.LLlft 10 000 Ib, 7 1.80 I, ElO 6,00 10 ,50 

17 Hyd Crene 15-Ton 7 1,75 1,75 3,00 If) 1, 00 

--11L Lube Truck 10 , 90 ,90 4,00 In ,50 

~ ---lIre Truck 10 ,SO 
~ 90 4,00 10 

f----
-:L!L ~_LQ I no Truck 10 ,75 ,75 3 , 50 ,1 0 ,50 

. 21 PlckuD Truck 3 ,25 , 25 3 , 00 ,10 

n Men"qer Cer 3 ,1 0 ,20 ,20 2,00 
'0 

7~ AmlHllence '0 ,20 ,20 200 , '0 

---'...1... -1J.!lht Towers 2 , 30 , 30 ,7 5 

75 Te lephone System 10 ,59 ,59 

~ H<lnd Probes 10 ~ 40 

--

---I----1-
---

SHEET NO. 

Number Annu~1 Annu~1 Totels (1,000 doflers) 
of ~Iou~ 

n..nr Ow~~r , 01 rect Tot .. I 
Tot~1 UnIts Per lin-I M.!.R 

55 47 102 
11 7R 7 2,000 

~ 
~. 

7.0 0 10 3,500 1° B7 457 10.56 

46 71 0 2 3000 36 280 31() 

1 3000 14 65 79 
21,75 

11 22 70 2 3,000 27 136 163 

12 75 3,000 8 3A 46 
1 

) 16,28 1 3000 
14 49 63 

3 19 3000 
6 10 160 

1 

2 35 1 1 750 1 4 5 

1 5 5 1 

1 750 1 4 5 
, 

7 v. 1 

4,35 1 1 750 2 B In 

1,10 1 3 500 2 4 6 

1 'Xl 1 3,500 1 5 6 

9,30 1 3';00 ~ ...... '>R 

6,60 I 2 000 4 13 17 

4 1() 1 1,500 3 6 9 

2 9 " ~ I 2 000 

4,60 1 1 500 1 7 8 

4_f>O 1 1, 500 1 6 7 

3 10 4 2 000 2 25 27 

2,10 I I 500 - 3 3 

- 1 I 
~ 1 500 

4 
.75 3 , 500 , :5 

1 8,448 5 - 5 

3 2 000 7 - 2 

f---

I----

fO"M 0 101 
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1983 1984 1985 1986 1987 1988 l'lA9 1990 ' 'l9 1 1992 1993 1994 

n;~ 1 f 3 4 :2 6 7 8 9 to 11 12 
No . Undo No. Prod. 

lI2.. .llim Deve I. So. Deve I. So. De ve I • So. Prod. 

2 Vert. 81esthole Drl II 175,195 175,195 

13 Heul Truck Cet. 7698 993,020 1,241,275 993,020 

4 Front End Loeder 992C 548,239 548,239 548,239 548,239 

Front End Loader 988 273,249 273, 249 

2 Cre.ler Trector D-9H 636,000 

Wheel Trector 117,995 

ere.ler Trector D-8K 238,000 

Motor Greder 93,321 

Anfo Truck 36,000 

Anfo 81n 11,000 

Powder Truck 22,000 

LowBoy 60,000 

Truck Scenner 50,000 

2 PIt Pu~ 7,800 7,800 

Weter Truck 54,000 

Fork II It 45,000 

Hyd. Crena 15-ton 96,000 

Lube Truck 30,000 

TI re Truck 30,000 

Welding Truck 22,000 

14 Plck"'1Jp Trucks 16,500 16,500 16,500 16, 500 16,500 16,500 16,500 

.. Meneger Cer 8,000 8, 000 8,000 8,000 

Ambu lence 25,000 

6 LI ght Towers 3,500 7,000 3,500 7,000 

Red I 0 System 12,000 

3 Hend Probes 34,000 

DIesel Star. Tenk 6,800 

£rIdge Culvert 6O"x80' 7 ,120 
(At-!rCo S89/ It) 

ExplosIve Meg. 10,000 

TOTAL 2,901,695 2,740,453 7,800 1,021,020 57',739 829,288 24,500 16,500 24,500 
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UNIT 
ill.! 

55.4 

51. 5 

49 . 1 

42 . 8 

41.7 

29.3 

17. :5 

26.9 

19.0 

23.8 

30.1 

41.7 

32.3 

44.3 

17 .3 

14.4 

25.9 

24.0 

18.0 

30. t 

28.9 

30.1 

30 . 1 

28.9 

YEAA 

J08 CLASSIFICATION 

General Menager 

Mine Superintendent 

Chief Engineer 

o,'ef Geologist 

Environmental Engineer 

Mine Engineer 

Dretter 

Sefety Engineer 

Accountent 

Purchasing Agent 

Per sonne I Men 

Maintenance Superintendent 

Malntenence Foremen 

MI ne Foremen 

Meneger5 Secretary 

Receptlonl st 

Warehouse Superintendent 

Werehouse Formen 

Werehou5e Helper 

OPEN PIT TOTAL 

Mechan I c 

Mechanic Helper 

Electrlclen 

Lube Men 

Fuel Truck Operetor 

TOTAL ANNUAL OPEN PIT 

NO. 

2 

2 

2 

:5 

2 

4 

1983 

55.4 

51.5 

49.1 

42.8 

41.7 

58.6 

17.3 

26.9 

38.0 

23.8 

30. I 

41.7 

64.6 

132.9 

17. :3 

14.4 

25.9 

48.0 

2 
1984 

55.4 

51.5 

49. I 

42.8 

41. 7 

58.6 

17 . 3 

26.9 

38.0 

23 . 8 

30.1 

41. 7 

64 . 6 

132.9 

17.3 

14.4 

25.9 

48.0 

:3 
1985 

WYOMING MINERAL OPFN PIT OPFRATING COST ESTIMATE 
()( S I,()()() 

4 5 6 7 

1986 1987 1986 1989 
8 

1990 

ADMINISTRATIVE (8e5e Selery + .20 )( 8e5e (Burden» 

55.4 55.4 55.4 

51.5 51.5 51.5 

49. I 49.1 49.1 

42.8 42.8 42.8 

4\. 7 41.7 41.7 

58.6 58.6 58.6 

17.3 17.3 17.3 

26.9 26.9 26.9 

38.0 38.0 38.0 

23.8 23.8 23.8 

30. I 30. I 30. I 

41.7 41 . 7 41.7 

64.6 64.6 64.6 

132.9 132.9 132.9 

17.3 17.3 17 .3 

14. 4 14.4 14.4 

25 . 9 25.9 25 . 9 

48.0 48.0 48.0 

55.4 

51.5 

49 . 1 

42.8 

41.7 

58.6 

17. :5 

26.9 

38.0 

23.8 

30.1 

41.7 

64.6 

132.9 

17. :3 

14.4 

25.9 

48.0 

55.4 

51. 5 

24.6 

42.8 

41.7 

29.3 

17.3 

26.9 

38.0 

23.8 

30.1 

41.7 

64 . 6 

132.9 

17.3 

14.4 

25.9 

48 . 0 

27.7 

51.5 

41.7 

13.5 

19.0 

11.9 

15.1 

20.9 

32.3 

44 . 3 

8.7 

13.0 

24.0 

9 10 
1991 1992 

27 . 7 27.7 

51. 5 51.5 

4 1.7 41.7 

13.5 13.5 

19 . 0 19.0 

11.9 11.9 

15.1 15. I 

20.9 20.9 

32.3 32.3 

44.3 

8.7 8.7 

13.0 13.0 

24 . 0 24.0 

11 

1993 

21.7 

41.7 

13.5 

19 .0 

11.9 

15. I 

20.9 

32.3 

8. 7 

13 . 0 

24.0 

.JL 
1994 

27.7 

41.7 

13.5 

19.0 

11 . 9 

:52. :5 

8.1 

13.0 

24.0 

18.0 18.0 18.0 18.0 18.0 18.0 18.0 9.0 9.0 9.0 9.0 9.0 

798 . 0 798.0 798.0 798.0 798.0 798.0 744.2 332.6 332.6 288.3 236.8 200.8 

OPEN PIT HOJRLY MAINTENANCE (Hourly )( 1.35)( 2.()()() 

120.4 120.4 120.4 120.4 120 . 4 120.4 60.2 60 . 2 60 . 2 60.2 30.1 30. I 

115.6 115.6 115.6 1 15.6 115.6 115 .6 57. 8 57 . 8 57.8 57.8 28.9 28.9 

30. I 30. I 30.1 30.1 30.1 30.1 30.1 30.1 30.1 30.1 

30.1 30.1 30.1 30 . 1 30. I 30.1 30.1 30. I 30. I 30. I 30. I 

28.9 ~9___ 28.9 7EI. 9 28 _ 9 28_~ __ 28_9 28 9 28 9 28 9 28 9 

325. I 325. I 325.1 325. I 325. 1 325. I 207. I 207.1 207.1 207. I 118.0 59.0 



WYOMING MINERAL OPERATING COST ESTIMATE 

( )( $1,000) 
U") , 

1966 "l61 1968 1"169 1990 1991 1992 1993 1994 :> 1963 1984 1985 

Y£AR --I 2 3 4 5 6 1 6 9 10 II 12 
UNIT 
£Qll JOB CLASSIFICATION till... OP£N PIT CffRAIING LA6CA 

30. I Dr I I I Operlltor 3 45.2 90.3 90.3 90.3 90.3 90.3 90.3 

26.9 Dr I I I He I per 3 43.4 66.1 66.1 66.1 66.1 66.1 66.1 

32.2 LOl!der Operlltor 6 96.6 193.2 193.2 193.2 193.2 193,2 193.2 64,4 64 . 4 

30 . 1 Hl!ul Truck Driver 14 210 . 7 42 1.4 42 1.4 210.1 

Haul Truck DrIver 20 301.0 602.0 602.0 602.0 lSO.5 lSO.5 

30.1 Bu I Idozer Operlltor 6 160.6 160.6 160.6 160.6 160.6 160.6 160.6 160.6 160.6 160.6 160.6 

30.1 R. T. Bu I Idozer Operlltor 2 30.1 60.2 60.2 60.2 60.2 60.2 60.2 60.2 60.2 60.2 60.2 

30.1 Grl!der Operlltor 2 30 . 1 60.2 60.2 60.2 60.2 60.2 60.2 60.2 60.2 60.2 60.2 

26.9 DufT'4l MIln 2 28.9 57.6 57.6 57.6 57.6 57.6 57.6 

30. I Scenner Operlltor IS. I 30. I 30.1 30.1 30 . I 30. I 30 . I 30. I 30. I 30 , 1 

26.9 Probe Man 2 57.6 57.6 57.6 57.6 57.6 57.B 51.6 

26.9 Field Malntenl!nce 2 57.6 57.6 57.6 57.6 57.6 57.6 57.B 57.6 57.6 57.6 57.8 

26. I BIl!sting Crew 3 42. I 64.3 64.3 64.3 64. 3 64.3 64.3 

26.1 Labor Pool 4 56.2 112,4 112,4 112 ,4 112 ,4 112 ,4 112,4 

ANI'UAL TOTALS 694 . 6 1,492.6 1,492.8 1,563. I 1, 673 . 4 1,673. 4 1, 673,4 603.6 603.6 366.9 358.9 
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:> 

YEAR 

1TEM 

Admlnlstrlltlon 

Hourly MIII"tenence 

Operet 1"9 Lebor 

Eoulpment Operetln9 Cost 

Exp 1051 ves 

Mlscel len80us Meterl111s 

Tells Liner 

ANNUAL TOTALS 

1 
1983 

798.0 

325.1 

894.6 

902 

50 

2,969.7 

2 ~ 
1984 1985 

798.0 798.0 

325.1 325.1 

1,492 .8 1,492 .8 

1,270.0 1,270.0 

912.0 912.0 

100.0 100.0 

470,0 470,0 

5,367.9 5,367 . 9 

WYOMING MINERAL OPEN PIT OPfRATING COST ESTIMATE 

()( $1,000) 

4 5 6 7 8 
1986 1987 1988 1989 1990 

SUMMARY OF OPEN PIT OPERATING COS TS 

798 . 0 798.0 798.0 H4.2 332.6 

325.1 325.1 325.1 207.1 207.1 

1,583.1 1,673.4 1,673.4 1,67"3 . 4 603.8 

1,270.0 1,1\07.0 1,1\07.0 1 • 1\07.0 1,407.0 

912.0 912.0 912.0 912.0 

100. 0 100.0 100 .0 100 .0 100.0 

470,0 470,0 470,0 470,0 

5,458.2 5. 685.5 5.685.5 5.513.7 2.650.5 

9 10 11 12 TotQls 
1991 1992 1993 1994 

~32 .6 288.3 236.8 200.8 6,923. :5 

207.1 207 . 1 118.0 59 . 0 2,956.0 

603.8 388 . 8 358.8 12,438.8 

481.0 481.0 481.0 11,783.0 

5,472.0 

100.0 100.0 100.0 100.0 1,150.0 

2,820.0 

1,724.5 1,465.3 1.294.6 359.8 43,543.1 
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I Underground Equipment Purchase Schedule :> 

1982 1290 1991 lr82 1993 
YEARS , 8 9 11 

No . Undg. No. Prod. 
No. Item Devel. So. Devel. So. Devel. So. Prod. So. Prod. 

3 Two-Boom Jumbos 282,960 141,480 
4 Rubber-Tired Loaders 

Eimco 913LHD 256,490 256,490 
9 Trucks 

Eimco 980-TI0 340,140 425,175 
16 Jackl eg Dri 11 s 34,290 20,574 
5 Stoper Drills 7,218 10,827 
2 Air Compressors 235,440 235,440 
1 Air Compressors 58,333 ---- (standby only) 
2 Powder & Cap 

Magazines 22,566 22,566 
2 Bus 24,000 
6 Ventilation Fans 

(75hp) 32,610 32,610 
3 Pumps & Acces. 1,600 3,200 
2 Underground Tele. 

System 21,600 21,600 
2 Lighting Equipment 8,500 8,500 
2 Ventilation Test 

Equip. 7,772 
1 Surveying Equipment 16,200 
8 Hand Probes 7,876 7,876 

16 Hand Tools (sets) 8,640 4,320 2,160 2,160 
4 Generators 13,600 13,600 
2 Portable Buildings 17,305 17,305 
5 Impact Wrenches 4,917 4,917 1,639 1,639 
2 Fuel Tanks 8,220 8,220 
2 Flammable Storage 10,380 
2 Potable Water Tanks 16,200 
2 Non Potable Water Tanks 16,200 

10 Roof Jacks 905 905 
4 Air Tuggers 7,744 

20 Fire Extinguishers 20 lb. 609 609 522 
30 Fire Extinguishers 5 1 b. 9,900 9,900 9,900 
1 Safety Equipment 43,200 

TOTALS 1,440,392 1,272,421 78,232 4,704 



~ 
WYOMING MINrR AL lJNOr nc.nO IN[l OrrPATING rOS T rSTIMA T[ I 

> (" $ I . mOl 

YEAB 2 ~ 5 6 7 A 'I 10 II 12. 
1'183 19R 4 I 'lll5 I 'lRr, I 'lH7 I <)HR l 'lR'l 19QO l q'l l 19C)2 1993 19 q4 Tol111s 

UNIT 
COSl JOB CLASSIFI GAT10N !':!Q.... AOMINI STRATIVF (Rllse Salar~ + .20 x Rase ( Rurdenl 

55.4 Generlll Menllger 77. 7 27. 7 2 7 . 7 77. 7 27 . 7 13R. ') 

51. 5 Mine Superintendent 75.5 5 1.5 5 1.5 5 1.5 5 1. 5 5 1. 5 5 1.5 ' 34. A 

49 . I ('.hlef Engineer 2 4. ') 49. 1 49 . I 49 . 1 49 . I 770. 9 

42 . 8 ('.hlef Geolog ist 42 .8 47. A 42.8 47. A 171. 7 

29 .3 Mine Eng I neer 29. , 58.6 5A. r, 5A.6 SA.fi 7(, ' . 7 

17 . 3 Orllfter 17. , 17 . , 17. :3 5 1. 'l 

26.9 S"fety Engineer n .4 n. 4 n .4 n . 4 n . 4 67 . 0 

19. 0 Account "nt l'l .O l 'l.O 19 . 0 19.0 19 . 0 Q'i. CI 

23.B Purchllslng Agent " . q I 1. 'l 11 . q " . q 11 . Q SQ.5 

30. I Personnel Men 15.0 15.0 15. n 15 . 0 611.0 

41 . 7 M"lntenence Superintendent 70.R 7n.A 20. 8 70. A R'. 7 

32.3 Mlllntenllnce Foremen '7.3 '2.3 32.3 37.3 17 Q. ? 

44 . 3 MIne Foremen 177.2 177.2 177 .2 177 . 2 177 .2 AAfi .O 

11 . 3 Mllnllger's Secretllry 8.6 R.6 A.6 8.6 A.fi 43 .0 

14. 4 Receptionist 14 . 4 14 . 4 14 . 4 4'.2 

25 . 9 W"rehouse SuperIntendent 12.9 12.9 12 .9 17.9 12. 9 M . 5 

24.0 Wllrehouse Foremen 2 4. 0 24. 0 7 4.0 24.0 2 4.0 120 . 0 

lB.O Werehouse Helper 'l,O 9,0 ~'L-_ 9 , 0 9, 0 ~-
UNDERGROUND TOTAL 75 . 5 787.5 (,(J5. ') 6I1r, . 5 605.5 513.B 17A. O 2, 876 . fi 

UNOrRGROUNO HOURLY MAl NTrNANr r (Hour I y x 1. 35 x ? .()()() 

30 . 1 Mechenlc 2 60. 2 60.7 60.7 tiO.7 60. 2 60 . 2 36 1. 2 

2B . 9 Mechenl c He I per 7 ')7.A 57. A '".i7 ,A 57 . R 57.8 ~7 . A 346, 8 

U1'VfRmCXJNO TOTAL IIR.n IIR.n l1 R.0 11R.O 118.0 lIR. O 70R.0 



WYOMING MINERAL UNDrnOROUNO OPrRATING rOST r"TI~~L 

(y ~I. OO()) 

Y[AA 2 3 5 (, 7 8 9 10 II J..L--I~!L 

UNIT 
COST 

21.5 

32.6" 

23.6 

32.6" 

28 . 0" 

32.6" 

28.0" 

21.5 

21 .5 

23.6 

23.6 

JOB CLASSIFICATION 

Probemen 

Longhole Drillers 

NIpper -Le""rren 

MI ner S fOeve I ) 

MIners Helpers (Devel) 

Miners ([xtrect.) 

Miners Helpers ([xtrect.) 

Tr_rs fOevel . ) 

Tr_rs ([xtrect . l 

L ebor Poo I fOeve I . ) 

Lebor Poo I (£xtrect.) 

UNDERGROUND TOTAL 
"Includes IncentIve costs 

Adml nlstretlon 

Hourly Melntenence 

Operetlng Lebar 

Eoulpment Operetlng 

Explosives 

Mlscelleneous Met8rlels 
(Inr.ludinq Ground Suppor t) 

Tells I.i ner 

Venti letlon Ho les 

Po .. er 

Reclemetlon supplies 

TOT AL tlNDF RGROJNO OPrR A TI NG ms T 

1985 19R4 19A5 19A6 19R7 IQRR I 'IRQ IQQ() 19'11 1'192 IQQ~ 1'1'14 

UNOrnOROUNO OPfR ATI NG L Asm 

11 0.0 192 . 5 747.5 16 5. 0 82.5 

6~. ;> nO.4 97.8 65.2 ~2. 6 

47.2 94.4 70.A 47.7 23.6 

37('.0 <\Il9.0 371\.0 

140.0 710 . 0 140.0 

1 , 2~.8 1 .2~. R 1.238.8 6 19 . 4 

672 .0 677 . 0 A72.0 336.0 

1(,5.0 247 . 5 165.0 

1"'5.0 4 9~ . O 3m.0 165.0 

10"' . 2 70 . 8 

11B.0 ~"'~--.l.~~ ___ UIl~O-L-___ -=-_ 

SUMMARY or IINDFRr-.nr..INO OPERATI NG ros T 

7~.R 

R5~.4 

2R7.5 

11 11.0 

R~~.4 

)7Q . n 

40.5 

"''''~ . 5 

I" 'i.n 

~ . 6,.,3.R 

r,o~. 5 

l1R.0 

3,"''''3 . R 

fi3fiJl 

v>} 7 

fi6).5 

470.0 

1'i'i. O 

3 ,7 5Q.7 

r,o~. 5 

IIR.O 

~. 7 5Q. 7 

"'3fi . O 

3'i~.7 

(,f, "r, .'1 

47n.O 

l 'i'i.O 

2,754.7 1.377. I 

605.5 573.A 

IIA.O II R.O 

2,75 4 . 2 1.377 . I 

636 . 0 636.0 

353.2 353.7 

"'63.5 663.5 

470.0 470.0 

1 5~.O 

_______________ -'-!ll~n ___ __ ~!.R_~Q _____ 1 !!l...&- ___ _ !.!.~ .. O' ___ __1!.A~Q 

17 5.0 

I7A.O 

I IA .O 

7Q7.'i 

~QI .7 

7 R~. 7 

I. 141. 0 

4<>n.O 

4. ~~'i .R 

7. ~'i7 . 0 

577.5 

I. I ~5.0 

177.0 

70JL.Q 

17.40R.7 

7,A7"'.'" 

7011.0 

17.40R.7 

7 . 97'.0 

I. 4 5~. 3 

~.317 . 5 

I.AAn.O 

(,70.0 

2~,Q 

1 7 ~ . 0 

--------------------------------
7 ". 11 ? (l)() q ('f 1rp,, () ('. 1nn. fl r),rn '.-1 11, 1170 A • Ii 7'1(' .0 7( . . 'l() l,r, 



,..... EST NO. ~l_i 3 2 Cravo ENGINEERING COMPUTATIONS CONT NO. 
'.7T"V_QIoI. ", .... syLVA .. '. DIVISION 

COMPANY \'lm~I~G ~I~EH81 COB~OH8IIO~ DATE 

LOCATION Dri~Qing S~ring OR CH 

DESCRIPTION Diesel Fuel ConsumQtion REF 

Ga 1. of 
Equipment Diesel diesel 

Oper. Cost Cost per year 
Year x $1,000 x $1,000 * x $1,000 - -

1983 902 351 365 

1984 1,270 494 515 

1985 1,270 494 515 

1986 1,270 494 515 

1987 1,407 547 570 

1988 1,407 547 570 

1989 1,407 547 570 

1990 1,407 547 570 

1991 481 187 195 

1992 481 187 195 

1993 481 187 195 

11 ,783 4,582 4,775 

* Diesel Cost 38.9% of Equipment Operating Cost x $1,000 I 

SHEET NO. 



WYOMING MINERAL CORPORATION 
DRIPPING SPRING PROJECT 

1000 TPD URANIUM MILL 

DIRECT CONSTRUCTION COST 

INDIRECT CONSTRUCTION COST 

CONTRACTOR'S OVERHEAD AND PROFIT 

TOTAL DIRECT COST 

FI ELD ADr~IN ISTRATION, HOME OFFICE 

ENGINEERING AND WORKMAN'S COMPENSATION 

SALES AND GROSS INCOME TAX 

BUILDER'S RISK INSURANCE 

CONSULTANT'S FEE 

TOTAL 

In Thousands 

$ 19,421 

2,186 

986 

$ 22,593 

$ 3,678 

$ 765 

128 

793 

$ 27 )57 

V-14 



ACCESS ROAD 

MAIN POWER LINE 

WAREHOUSE 

OFFICE 

TRUCK SHOP 

MILL 

ANC ILLIARIES 

WYOMING MINERAL CORPORATION 
DRIPPING SPRING PROJECT 

1000 TPD URANIUM MILL 
(IN THOUDANDS) 

DIRECTS INDIRECTS 

800 

500 

390 45 

820 110 

886 130 

13,602 1 ,641 

2,423 260 

TOTAL DIRECT COST 19,421 2,186 

V-15 

CONT. 
O.H. & P. TOTAL 

39 839 

20 520 

20 455 

39 969 

50 1066 

700 15,943 

118 2,801 

986 22,593 



WYOMING MINERAL CORPORATION 
DRIPPING SPRING PROJECT 

BASIS OF ESTIMATE FOR 
1000 TPD URANIUM MILL 

This estimate is based on preliminary drawings and descriptions available 
at this time. The estimated cost represents a budgetary value which is 
considered to be in the range of plus or minus twenty-five percent. 

Costs For The Estimate Were Derived From The Following: 

Mechanical Portion: 

Preliminary equipment list utilized to input descriptions and quantities 

into respective areas. Cost of equipment was acquired by telephone. 

Each vendor was asked to send written quotations as back-up for the 

telephone quotes. 

Civil, Fluids Handling, Electrical and Instrumentation: 

Costs prorated by estimating department. Information from former 

projects was utilized in this case. Detail take-offs were not made for 

this portion of the estimate. 

Indirects: 

Reflects expenditures during construction which would normally be 

encountered for this type of project. These costs include, but are not 

limited to; construction equi~~ent rental and operating cost, small 

tools, expendable materials, temporary electrical, temporary piping, 

clean-up, start-up labor, and service engineers. 

Field Administration: 

Includes construction management personnel, field engineers, administra-

tion personnel, warehouse and office personnel, expenses for all personnel 

in this group. 

V-16 



BASIS OF ESTIMATE Continued 

Design Engineering: 

Represents salari~s and expenses to accomplish the engineering tasks by 

Dravo for this phase (Mill and Acess Road) of the project. 

Home Office: 

Personnel on the Dravo staff performing functions other than "Design 

Engineering" are included in this portion of the estimate. Included 

V-17 

are project manager, project engineers, purchasers, schedulers, estimators, 

communication costs and computer costs. 

The Following Taxes Have Been Included: 

Gross Income Tax: 

Contractors are subject to a tax of 4%, a 35% standard deduction is allowed 

in computing the tax, resulting in a tax of 4% on 65% of the contract price. 

Sales and Use Tax: 

All tangible personal property purchased or rented that does not become an 

integral part of the facility will be taxed at the rate of 4%. Any mat

erial which becomes incorporated in the facility will be exempt from sales 

tax. 

The Following Have Been Added To The Estimate Due To Their Special Application: 

Electrical Power Line: 

It is assumed that we will connect to existing power lines owned by Salt 

River Project. Closest point is approximately eleven miles away requiring a 

small portion to cross through a "Wilderness Area". It is assumed that a 

simple tie-in can be made which would not require transformers or a sophis

ticated sub-station. The cost average would be about $46,000 per mile. 

Use $50,000 in estimate. 



BASIS OF ESTIMATE Continued 

Access Road: 

V-18 

Approximately one mile of acxes.s road from the mill to State Highway No. 288. 

This will be a paved road with adequate base to support all equipment re

quired at job site. A route to minimize cuts and fills with minimum rock 

excavation has been selected. The cost has been included in the estimate 

at a sub-contract cost of $800,000. 

We 11 Water: 

A sub-contract cost of $200,000 has been included in the estimate. As 

mentioned in the "Exclusions", cost of water rights and permits are not 

included. 
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WYOMING MINERAL CORPORATION 
DRIPPING SPRING PROJECT 

PROCESS MILL 
LABOR AND OVERHEADS 

In Thousands 

1983/ 1985/ 
Rate 1984 1994 Total 

ADMINISTRATION SALARIES 

Superintendent 1 3750/mo 11 450 461 
Meta1urgist 1 2750/mo 8 330 338 
Maintenance Foreman 1 2400/mo 5 288 293 
Chief Chemist 1 2250/mo 5 270 275 
Environmental Engineer 1 2l50/mo 4 258 262 
Chemist 2 1900/mo 456 456 
Metalurgical Lab. Tech. 1 l450/mo 4 174 178 
Sample Prep. Technician 2 1300/mo 3 312 315 
Sampler 2 1150/mo 276 276 
Foreman Operations 4 2400/mo 29 1152 1181 

Subtotal 16 69 3966 4035 

OPERATION PAYROLL (2080 Hrs./Year 

S.A.G./Leach Operator 4 8.50 hr. 18 707 725 
Filter Operator 4 8.50 hr. 18 707 725 
S.X./Precip/Dry/Pack Opr. 4 8.50 hr. 18 707 725 
Ancilliary Operator 4 8.50 hr. 18 707 725 
Helper 4 8.00 hr. 666 666 
Clean Up 3 8.00 hr. 500 500 
Security 4 8.00 hr. 133 666 799 
Scale Operator 1 8.50 hr. 4 177 181 
Crusher Operator 1 8.50 hr. 4 177 181 
Front End Loader Opr. 1 8.50 hr. 4 177 181 

Subtotal 30 217 5191 5408 

MAINTENANCE PAYROLL {2080 Hrs./Year 

General Mechanic 4 9.50 hr. 790 790 
Mechanic Helper 4 8.00 hr. 666 666 
Instrument Man 1 8.90 hr. 185 185 
Utility Man 1 8.90 hr. 185 185 
Rubber Man 1 8.90 hr. 185 185 

Subtotal 11 2011 2011 



WYOMING MINERAL CORPORATION 
DRIPPING SPRING PROJECT 

PROCESS MILL 
LABOR AND OVERHEADS 

TOTAL LABOR 

{ost of Turnover @1 % 

Total Base Wage 

Payroll Overheads 

20% on Salaries 
35% on Hourly 

Total Payroll Cost 

PLANT OVERHEADS 

Relocation Expense 
Travel 
Medical Services 
Casual Labor 
Vehicle Lease Expense 
Vehicle Operating Expense 

including maintenance 
Office Maintenance 
Office Utilities 

1983/ 
1984 

286 

3 

289 

14 
76 

379 

Printing, Stationery, Office Supplies 
Blue Print Supplies 
Maps, Books, Subscriptions 
Medical and Safety Supplies 
Postage and Mailing 
Telephone and Telegraph 
Computer Services 
Furniture and Fixtures 
Main. Office Equipment 
Office Equipment Rental 
Auto Insurance 
Prof. and Corp. Memberships 
Community Relations 
Education and Training 
Business Meetings 
Outside Services 
Contingency 

Total Plant Overheads 

Sheet 2 of 2 

1985/ 
1994 

11168 

112 

11280 

793 
2560 

14633 

180 
50 

360 
180 
175 
250 

90 
55 
90 
30 
10 
5 

35 
450 

50 
20 
20 
95 
25 
10 
25 
35 
30 
50 

115 

2435 

TOTAL 

11454 

115 

11569 

807 
2636 

15012 

180 
50 

360 
180 
175 
250 

90 
55 
90 
30 
10 
5 

35 
450 

50 
20 
20 
95 
25 
10 
25 
35 
30 
50 

115 

2435 
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WYOMING MINERAL CORPORATION 
DRIPPING SPRING PROJECT 

PLANT OVERHEADS 
BASIS OF ESTIMATE 

Relocation expense including 1% of payroll cost 
Home purchase plan 

Medical services including 2% of payroll cost 
Preemployment physicals 

Travel 1.3% of payroll cost of administration 

Casual labor 1 % of payroll cost 

Vehicle lease espense l-Auto @250/mo = x 120 month 30,000 
4-4x4@300/mo/ea x 120 month 144,000 

Vehicle operating expense - 25000 miles/year @ 20¢ - 5 vehicles 

Vehicle maintenance - included in operating expense 

Office maintenance - .005 of payroll cost 

Office utilities - .003 of payroll cost 

Printing, Stationary, office supplies - .005 of payroll cost 

Blue Print Supplies - .0015 of payroll cost 

Map, Books, Subscriptions - .0005 of payroll cost 

Medical and Safety Supplies - $5,000.00 of payroll cost 

Postage and Mailing - .002 of payroll cost 

Telephone and Telegraph - .025 of payroll cost 

Computer service - $5,OOO.00/year of payroll cost 

Furniture and Fixtures - .0011 of payroll cost 

Maintain office equipment - .0012 of payroll cost 

Office equipment rental - .0052 of payroll cost 

Auto insurance - $500/vehic1e/year of payroll cost 

Professional and Corporate memberships - $5000 each 

Education and Training - .002 of payroll cost 
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Wyoming Mineral Corporation 
Dripping Spring Project 
Plant Overheads 
Basis of Estimate 

Community Relations - .0015 of payroll cost 

Business meetings -$30,000 

Outside services - $50,000 

Contengency 5% of overheads 
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WYOMING MINERAL CORPORATION 
DRIPPING SPRING URANIUM PROJECT 

PROCESS MILL 

Electric Power 

Propane 

Deisel 

Gasoline 

Potable Water 

Boiler Water Treatment 

Mill Water 

Chemicals (1) 

Drums (Product) 

Transportation (Product) 

Safety (Outside) 

Environmental (Outside) 

Lakewood Support 

OPERATING EXPENSE 

Plant Parts, Tools, Consumables 

Building and Grounds Maintenance 

( 1) 

Reflects 25.00/ton H2S0~ cost. 

1985/1984 

5385 

3250 

390 

180 

30 

20 

20 

23667 

340 

1355 

50 

50 

1900 

1500 

1680 

39817 
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REAGENTS 

SOURCE 

Inspiration 
Consolidated 
Copper Co. 

Hooker 
Chemical 

Farmers 
Chemical 

Henkel 

Union 
Carbide 

Kerr-McKee 

Dow Chemical 

WYOMING MINERAL CORPORATION 
DRIPPING SPRING PROJECT 

REAGENT COST 

REAGENT USE RATE COST /UNIT 

H2SO4 .350 lbs/ton $42.00/ton* 
at 25.00/ton 

NaC104 8 lbs/ton $0.1925/lb 

NH3 2.6 1 bs/ton $160/ton 

Amine .04 lbs/ton $1.40/lb 

ISO .04 lbs/ton $0.50/lb 
Decanol 

Solvent 0.106 gal/ton $1.00/gal 
(Kerosene) 

Flocculants 0.3 lbs/ton $1.50/lb 

Total Annual ($42 Acid) 
Total Annual ($25 Acid) 

$/TON ORE 

7.35 
4.38 

1. 54 

0.21 

0.056 

0.02 

0.106 

0.45 

*Inspiration Consolidated Copper Company quote as of 1 October 1980 . 
Per Ray Hyppa (WMC) ICCC expects price to be $25.00 per ton in 1985 
because of capacity increase. Lower figure (in parentesis) used in 
subsequent calculations. 
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ANNUAL COST 

2,572,500 
1,533,000 

539,000 

73,500 

19,600 

7,000 

37,100 

157,500 

3,406,200 
2,366,700 



WYOMING MINERAL CORPORATION 

DRIPPING SPRING PROJECT 

POWER COST - MILL 

Estimated Power Draw for Mill - 2020 H.P. 

2020 H.P. x .85 = 1717 net Draw H.P. 

1717 x 0.746 = 1281 K.W. x 24 hr. Day x 340 Day/Year = 10,453,000 KWH 

10,453,000 KWH x $0.045/KWH = $470,000/Year 

470,000 x 10 Years = $4,700,000 
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Product Drums 

WYOMING MINERAL CORPORATION 
DRIPPING SPRING PROJECT 

4 per day x 340 days/year @ 25.00/drum. 

Transportation 

750# per Drum @ 2l.5¢ per pound 

Safety - Outside 

Estimated @ $20,000.00 per year 

Environmental - Outside 

Estimated @ $20,000.00 per year 

Lakewood Support 

+ 0.30 per pound U30S 

Plant Parts and Tool Inventory 

Estimated $150,000/year 

Building and Grounds Maintenance 

Roadways - Maintanence and snow removal. 

2 graders year-round operated and maintained S7,000/mo. rental. 

Labor use ancilliary operators 

Building Maintenance 

Material 25,000.00 life of project 

Labor - included in plant labor 
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TABLE A 

WMC/DRIPPING SPRING PROJECT 

BASELINE ENVIRONMENTAL STUDY PROGRAM 

Labor ODC Total 

Hydrology $ 5,000 $ 10,000 $ 15,000 

Water Quality 15,000 70,000 85,000 

Meteorology/Air Quality 11 0,000 50,000 160,000 

Soi 1 s 20,000 8,000 28,000 

Vegeta ti on 36,000 8,000 44,000 

Wildlife 40,000 5,000 45,000 

Aquatic Biology 40,000 5,000 45,000 

Silviculture 1 5,000 2,000 17,000 

Geology 5,000 1,000 6,000 

Archaeology 20,000 5,000 25,000 

Land Use 10,000 2,000 12,000 

A 11 u v i a 1 Va 11 ey 5,000 5,000 

Tailings 20,000 5,000 25,000 

Socioeconomics 22,000 4,000 26,000 

Radiometrics 50,000 95,000 145,000 

Noi se 8,000 3,000 11 ,000 

Aesthetics 4.000 1 .000 5,000 

Project Management 40.000 15,000 55,000 

Sub-tota 1 $465.000 $289,000 $754,000 



TABLE B 

WMC/DRIPPING SPRING PROJECT 

PERMIT APPLICATION PREPARATION ACTIVITIES 

Labor ODC 

EIS $ 50,000 $ 15,000 

NRC Byproduct License 30,000 30,000 

FS Operating Plan 33,000 10,000 

ARRA Source Mtl. License 25,000 6,000 

Envir. Consolidated Permit 12,000 3,000 

Air Quality Permit 8,000 2,000 

Preapplication Reg. Mtgs. 15,000 8,000 

Project Management 4,000 1 ,000 

Sub-tota 1 $177 ,000 $ 75,000 
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Total 

$ 65,000 

60,000 

43,000 

31 ,000 

15,000 

10,000 

23,000 

5,000 

$252,000 



TABLE C 

WMC/DRIPPING SPRING PROJECT 

HEARING AND NEGOTIATING EXPENDITURE 

Labor ODC 

Application Revisions $ 25,000 $184,000 

Hearing Expenses 15,000 5,000 

Public Relations 80,000 35,000 

Legal Expenses 200,000 25,000 

Project Management 44,000 7,000 

Sub-tota 1 $364,000 $256,000 

Engineering Support for Licensing Effort - (outside) 

Total 

$209,000 

20,000 

115,000 

225,000 

51 ,000 

$620,000 

$ 200,000 
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TABLE D 

Summary of Permitting Costs 

Table "A" 

Table "B" 

Table "C" 

Baselirie Environmental Study Program 

Permit Application Preparation Activities 

Hearing and Negotiating Expenditures 
Engineer Support for Licensing Effort 

TOTAL PERMITTING COST 

$ 754,000 

$ 252,000 

$ 620,000 
$ 200,000 

$1,826,000 
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1. Baseline Study Program 

Field Studies 
Project Management 

2. Permit Application Prep. 

EIS 
r~ajor RAM Licenses 
Envi rorrnenta 1 Licenses 
Projec~ Management 

3. Hearing & Negotiating Exp. 

Application Revisions 
Hearing Expenses 
Public Relations 
Legal Expenses 
Project Management 

4. Engineering Support 
for Licensing Effort 

Total s 

1st 

12,000 

10,000 
22,000 

3,000 

47,000 

FIGURE B 

WMC/DRIPPING SPRING PROJECT LICENSING EXPENDITURE SCHEDULE 

1981 1982 1983 

2nd 3rd 4th 1st 2nd 3rd 4th 1st 2nd 

20,000 30,000 150,000 500,000 9,000 
10,000 10,000 13,000 

8,000 35,000 20,000 6,000 
12,000 50,000 80,000 5,000 

2,000 21,000 6,000 
7,000 

6,000 2,000 8,000 13,000 180,000 
8,000 13,000 

15,000 6,000 10,000 6,000 8,000 15,000 10,000 15,000 20,000 
22,000 12,000 12,000 22,000 11,000 12,000 22,000 45,000 45,000 

3,000 10,000 8,000 8,000 11,000 11,000 

8,000 11,000 43,000 133,000 2,000 

95,000 156,000 349,000 688,000 46,000 45,000 48,000 84,000 269,000 



OPEN PIT MINING 

WYOMING MINERAL CORPORATION 
DRIPPING SPRING URANIUM PROJECT 

SALES AND USE TAX 

Capital Cost Items (Exempt) 

Operating Material 

Explosives 

Miscellaneous Materials 

UNDERGROUND MINING 

Capital Cost Items (Exempt) 

Operating Materials 

Explosives 

Miscellaneous Materials 

Tails Liner (Exempt) 

PROCESS MILL 

Capital Cost Items (Exempt) 

Operating Materials 

Plant Overhead Taxable 

Total Estimated Sales and Use Tax 

-0-

310 

235 

45 

-0-

75 

185 

90 

-0-

-0-

1 ,800 

60 
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590 

350 

1860 

2,800 



OPEN PIT MIN ING 

WYOMING r~INERAL CORPORATION 
DRIPPING SPRING URANIUM PROJECT 

PERSONAL PROPERTY TAX 

Capital Cost Items 

Operating materials 

Explosives 

Miscellaneous Materials 

UNDERGROUND MINING 

Capital Cost Items 

Operating Materials 

Explosives 

Miscellaneous Materials 

PROCESS MILL 

Capital Cost Items 

Operating and Maintenance Materials 

760 

78 

60 

12 

283 

3 

3 

5200 

400 

910 

290 

5600 

6800 



WYOMING MINERAL CORPORATION 

TAXES 

The following is a summary of the taxes involved in the operation of a 
uranium processing facility in Arizona: 

Transaction Privilege (Sales) and Use Taxes 

Tax Rate 

The State of Arizona imposes a tax at the rate of four percent. Many areas 
impose an additional local tax usually at the rate of one percent or two 
percent. With the exception of four cities, Holbrook, Scottsdale, Snow 
Flake, and Tempe, the local tax applies only if the material is purchased 
from a vendor located in one of the cities imposing the local tax. With 
the exception of the four cities, the local use tax would not be accrued 
on items purchased from suppliers outside of Arizona or from suppliers in 
cities in Arizona that do not impose the local transaction tax. 

Exempt 

1. Machinery and equipment used directly in manufacturing, 
processing, refining, and metalurgical operations (leaching, 
milling, precipitation, smelting, and refining). 

2. Repair or replacement parts for exempt machinery and equip
ment used directly in production. 

3. Raw materials incorporated into the product being processed 
for sale. 

4. Drums and containers, if used for shipping the product to the 
customer. 

5. Gasoline on which Arizona Motor Fuel Tax is paid. 
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Wyoming Mineral Corporation Cont'd 

Taxable 

Page Two 
10/9/80 

1. Expendable supplies including chemicals, lubricants, cleaning 
agents, grinding balls, and drill bits. 

2. Janitor's equipment and hand tools. 

3. Office equipment, furniture and supplies. 

4. Tangible personal property used in selling or distribution 
activities. 

5. Tangible personal property used in research. 

6. Motor vehicles. 

7. ~,buildings,~, ~ gi~9i&. 

8. Electricity, gas, bottled gas, and water. 

Property Taxes 

Real and personal property is assessed as of the first Monday in January 
of each year. The tax would apply to land, buildings, and improvements to 
real estate; as well as personal property such as office furniture, machinery 
and equipment, supplies, and other equipment that may be leased or rented. 
Commercial or industrial property is assessed at 27 percent of the estimated 
value of the property. For estimating purposes, we would use $125 per $1,000 
of assessed valuation. 

Gasoline Refund 

There is a provision for obtaining a refund of the Arizona Motor Fuel Tax 
paid on gasoline used in non-highway equipment. The requirements are rather 
complicated and it may not be worth considering unless the volume of gasoline 
used would be very significant. 
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DRIPPING SPRING PROJECT 
ANALYSIS OF EXPLORATION AND DEVELOPMENT COST 

PROJECT TO DATE THROUGH 8/80 

Nichols Claims 

Big Joe 
Little Joe 
Workman 
Hope 

Total Aggregation 

Cox Claims 

Wyminco 
Lucky Stop 
Rhonda 

Total Aggregation 

RECAPTURABLE 
EXPLORATION COST 

10,958 
156,209 
36,230 
6,175 

209,572 

9,606 
153,802 
33,530 

196,938 

DEVELOPMENT 
COST 

1, 119 ,822 

525,146 
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MANPOWER SCHEDULE 

CONTRACT NO. 7585 DRAVO ENGINEERS AND CONSTRUCTORS - DENVER DIVISION BY N. Snyder DATE 10-28-80 REV __ _ 

CUSTOMER WYOMING t~INERAL CORPORIIT ION 
SHEET NO. 1 OF 2 SHEETS 

,I DESCRIPTION OF WORK '-( ... ~~~~~~~~r7~~~~~~~~~~-r~~~~~~-r.~ a: 

~ OPEN PIT MINE 

DRILL OPERATOR 

DRILL HELPER 

LOADER HELPER 

HAUL TRUCK DRIVER 

HAUL TRUCK DRIVER 

8ULLDOZER OPERATOR 

R. T. BULLDOZER OPERATOR 

GRADER OPERATOR 

DUMP HAN 

SCANNER OPERATOR 

PROBE MAN 

FIELD MAINTENANCE 

BLASTING CREW 

LABOR POOL 

UNDERGROUNO 

PROBE HAN 

LONG HOLE DRILLERS 

NIPPER 

MINERS AND HELPERS - DEVELOP 

MINE 

TRAIt1ERS - DEVELOP 

MINE 

LABOR POOL DEVELOP 

MINE 
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CONTJIIACT NO. __ 7_58_5 __ _ 

CUSTOMER WYOMING MINERAL CORPORATION 

DESCRIPTION OF WORK 

MILL 

FOREMEN 4 

Soo Aoo G.& LEACH OPERATOR 4 

FlL TER OPERATOR 4 

SX/ PRECIP/ DRY/ PACK OPERATOR 4 

ANCILLIARY OPERATOR 4 

HElPER 4 

CLEANUP 3 

SECURITY 4 

SCALE OPERATOR 

CRUSHER OPERATOR 

FRONT END LOADER OPERATOR 

NOTE 1 Functional includes 

Open Pit. Underground and Mill 

MANPOWER SCHEDULE 

DRAVO ENGINEERS AND CONSTRUCTORS - DENVER DIVISION 

JOB DRIPPING SPRING. ARIZONA 

23456 89 
1983 11984 11985 11986 11987 I 1988 11989 11 990 I 1991 

I--+--l .. -I .. - .. ~ .. oo ~ .. -1-+-·1 ._., . .• - _ 
r--t - --t - t----t --t--t - --t-+-+ .. ---,-*-

OPERATION 

10 U 12 
1992 11 993 11994 

BY ~I . Snyder DAT£ 10/28/80 REV __ _ 

SHEET NO. 2 OF_ 2_ SHEETS 
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7585 
CONTWACT NO. ____ _ 

CUSTOMER WY~ING MINERAL CORPORATION 

DESCRIPTION OF WORK 

~I MAINTENANCE SUPERINTENDENT 

;1 OPEN PIT 

MANPOWER SCHEDULE 
DRAVO ENGINEERS AND CONSTRUCTORS - DENVER DIVISION 

BY N. Snyder DATE 10/28/80 REV __ _ 

JOB. DRIPPING SPRING~ARlIONA MATNT.NtNr. SHEET NO. I .OF -2........- SHEETS 

-2 3 4 5 6 8 9 10 11 12 

1983 1198411985 11986 11987119881198911990 119H 11992 11993i1qq4 

F==t=I.:::i=-.:.I-=-l--=J::-: 1-:..-+..:. ±_-::J -

I 1 I 1 I 1 I 1 I 1 I 1 I:-:i-I - 1-1 . :-1- I-t .~ - . ~:. =r·=1=-4 4~-=I= I t= t -I -+- I I I I 

1 UNDERGROUND 1 H=-1-tTt1-=--t:.:.1 +·-r--r-H~-M H= H H -1--11 "1=-1·1 t-r-fi=T~ I - l I 1 I 1 I 1 ti=i-t I 1 I I 
H=i I 1 I ~ =F-i=F - 1 =.J:'::- 1~ 1 ':'- 4 _--' - . -

. -=F--~-= r=: -+-+-

--:'f::=F :'· - J..: ::+= ~ =+- +=l==f:=I==+=+ I 1 I +=+=+=-1 1 I 1 I 

MAINTENANCE FOREMEN I--+- _- t-=. L --!=-= 1 .. l-=t -:t=i I I I =I-==i=l::=Y=1- I=:i=H 

OPEN PIT 2 
- .- : 1:-::L:-J :.--J=l:.: l=-i I I 1 1 1 I ,. ~+-H=1 

UNDERGROUND F==t=I -++=I==I=+=t-=-t=i:'::-::+-:' I"::' -:1--:-:+=:1=+= l=t=+i =i==i l=i=t F I I I I H 

MILL 
·:::+--=·1:":"1=':' ::: :I:::::t=1==l=!= l=H=I=i==r-1--r::: 

MECHANIC 
-- f- I~ -- - +-I--!-- ' -- •. - -- ~ ::- l:....... t-=-t-=.J::-l-r:-+-- I I I I-=-t=t--t-+=t- R =k=-:l:==r= 

HINE 4 
:-1-1 =t ==l:==t:.:--t=r-=t-=i=l=i=t+++· t=+=i=l==i:.= 

MILL 4 
.- -I--- 1--

: :1 .. :....1--- -::1 ·=+=:!:.::: t::.:t=4=f=1 I I 1 I I +::+ 1 H=1 

MECHANIC HELPER I I 1 I 1 I I I I I l t - I- I-+:::.:r-+--=t - r+ :: I--~--- -=t::::r-4= t=::'\:::'---1 I I II I I I I::---:J=::I::=I::-::..I=:I=I 

MINE 4 
I =I==1=-~ ~-I-- I--- I-::j:::...i=l= 

HILL 4 
_ .. :_I::~::I= ::_i=::f=.:4=f=:=1=t 1 1 -i==I=--i-- t -=i- t+-t =l 

I I I I I t =t 1-- + -r i '-t-- ·- "- .. - . - .- . - --1--1-=--1= 1--t=t=H=--t + -H=t--t-=l=1=-i=i= 

ELECTRICIAN I I I I I I =1=+=t r-=t::-=I---l=!=-=FJ: L--=l ..... I..: _.-. _._ - .--4=::/:=:L: ~ - -H 1 I 1 I 1 l=t=i= H~:. I=:I=I::=l 

MINE 
-_ 1.._1:..: l--=+":"' I.....:.:t=t-=t=i=1==I= I I I=+=I=I -..:j=-~ 

t=I==+=I----t=:::.:.t:--i~--~ :.:±::.-J:-=I :.. :. 1=::.1.:-_ .. ~--I: .-1:.- t--= -::t-::.-l:.:.:!=-L:-F 1- 1 I 1 1 1 W 1 1 i=.t~ 

1=+=1 1 I=H-=t + 1 F -FF+ :'-J=--:I= I= l----- :'F--=f=F I 1 H I 1 I :1=::=1= 1 I 1 1 

INSTRUMENT MAN 1=+=1 I 1 I =I=I==I==l==i-=1--=1 :.._:t..:..: I::.-Fr=t:.-I:.:.:1...::.1 :... 1:.. .- i=-=- t :::::.!-::::..I=l= H --H - t==t=\.::=1=-i=F--l=--t= 

MILL 
r~-+- --+=I=----I:::.=t=t= I--r-+ -i:·c:+==i:-=t= 

=-1-- 1 .~ .. l-"--= r=F .- - -- ~-- 1--- :::' 1 ·-- :1--- I='---/--=- - . = 1=--r-t=-:::!:-~::f--:: t:=.r.....::t -=l=i= 

+_ . f- .--
LUBE MAN 

f-.l..- . -~--
::..tc-_.:I-:::: _. ~ -~ - .- ~.-- I .:.:-::-I.=-!:.= I-::.i= 

MINE 
-- ·._-1--1:.= 

1==I==r==t=:--=-!= • .: t -::.· .1 c::. 1 :::-
·~ -·~-::t=1 

'd-uL 1;;J --H r...::.:J c: -. b 'd l::::::1' I 
. + 
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MANPOWER SCHEDULE 

CONTRACT NO. 7585 DRAVO ENGINEERS AND CONSTRUCTORS - DENVER DIVISION BY N. Snyder DATE 10/28/80 REV __ _ 

CUSTOMERWY(J04ING MINERAL CORPORATION JOB DRIPPING SPRING . ARIZONA t1AINTENANCE SHEET NO. 2 .OF...L- SHEETS 

12 

~;~ _____ D~E~SC~R:IPT~I~O:N~O=F-=W~O~R:K~ ____ +-__ -+~~~~-t~~~~~~~~~~~~~r-~~-r~~~~lrl~9f94~--r-t-II-t~--~+=;t~~~~~~~~~~~~~~~~~~~ 
FUEL TRUCK OPERATOR --I -I =1 l In f-:-:t=t - t----J=+:=4 I I I I I I 

9 
I.lI 

~ 

MINE 

RU88ER MAN 

MILL 

UTILITY MAN 

MILL 

._. :±=1 l ±-= 1--

I j- t :.:.:t=-t-=t=:l::: ... - .:: =-1: _.r _-= -, --1-:\:·- \-- \- ~ \-4 -I ~t=1 =f=H-:-:-4:--t= I I I 1 
t=i==t=i=-t=i=f==l=:4:.:::t=t..::-I=1::-:·\ -- I-:.- \:-:-- I--·=t:- n_ O - .+-l --:I:-:-=I-=t-i=f:-=F I I 1 I I -1 -=t=t=-t=H 

. +--:r= .-1=-=- t=f= 4=4 I I I li=i=i u I I I I I 
:-l~ --. -cr-: -1--4- -1-1 ~. -:1=4 -* -1· 1- t - t- t=1 

I I I I I I I-=i==tc H=t t=--:±:: ci==-1=:j-.::::t:::=t=t=t=-t=H-- t - t--H 
~ --I :---t:="":-:t=i - t=!==1=--t=::..:t:::=f=l-=I=l=-l=t -=I=t=t=H 
I I I I l=i=t t=1=F=1=f=1=:J:: t. · - 0 - - .-=-- !:-:_J -- I __ l -.-1-- -I=t --4::..:.f="-i =1-:--1 :=-==1--=--4 :":"'1=- :..1 .:-t= 

I I I I 1 I 1 I 1 I=H r- r+-f- - ~- - 1--+ -+ -:t::.::~=~ :J.:: F F- :.:f=t-=l==t~+-1 --1--+- ~ -..: 1-=+:.:.1=-- 1--

1 I I I I I I I I I==I-·=l=t=t--= i =-:t:.:.:.lu ..: -t -=--t-i -=--l --f-- --I=- I- -1" -I- - ~ - I :+ -I..:...:j-=j~-+-I:.:.:f:::..:j=--l=:f=I=:l:=F--=t=j:-:~ 

1 I I I I I 4=i=-i=- j:=I=t=b~ - - -- t ". J _ ---I= Ft. -. --- --~ --+- --+-

I I I I I H=-I H t= 1= 1-'- - .::: ]-==-_j"-1 -=-. __ -+.:: l -- r-- F-1==- I-= i=--=t= -t-:-:-1=-t=t=t- of: 1==I::::::J==Fi=t=t== -==1= 
I I I I I I I I I=i= -I t- -- +:.-·F ~ A---j:::.1---1 =+:-1--1- -1-:..(,-1 ... 1- -4-:.: j..:: I--=t-..:.Ff=-I:.:· I -:t=H - i=-i=t---t==.1- +-!---+-i--t--+-

I I I I I I I I Ft=.:.F=f==t.:: 1. :.-: ~- ·- -f-:-F1-..:... =t--- I- t=- t=-t=I --t- I==I==4-=l -==-r::--F-l=4=l= 
-~- F=-!- .:.::L-: _ t.~: -.-f=----t -:t- :t-=t-=t=--t==t=-=t=I==t=I-=I==I=-t·=f=.-=!=t -t ·-

I I I I I I 1 I I-=I=-H -=- ---=-!=-F--F=I==I-=!=f:=t.:-H=H- t==t-= r-i=t===1=1 
I I I I 1=t=1=t: t==I=-I-::.:. i='- F-I--+ r -- !-==- - ·-=F:t==i=I- I I I I I I I I I i= =t==i =i=-I==t==l 
I I I I I I==~-t--i=l= t::+~ :.:..:.1:= _ ._~_-_ .t:-= -L=·t --M H= I I I 1=4=F=i= H=::f=i 
I=t= 1 I 1 I=~--:·l=-I: .: ! :::...j~=t::..-- I==+ · -I :-F I-=.L- :-.- 1 ::'::F+--'- I--:-I .::.1.:::" "1-_ =:J=I I I I I I I =l=l=l=t=t=t=i 
I I I I I =l==l==i==F--I-: J==f-=-= t- •. - . _ O ___ '_+=+_C I I t i l I I 1 I l=i=i= t=i-=H 
t=i==I=-1 I I ~=t= I =t...:.-.:..I =t-:.1=:1-=- 1.= 1:" ___ 1.:.. 1-+- 1--1 

t=I==I==4==I==F-=f=i:_--.:p :...:.- I=.I:::-.J :.=1-: :_: t:=t=--t -.-..:t - I--F=f:::i =I=-=~ · -..:1.=1:-.:+ _ l_! 

I I I I I I I I -t=-t:-:-1 =f:=--j -= 1:: - , '-':" ... -- . ..:...1- :- --- 1:-- J.:=1 --t=--:--J.==I=I--·l-=-I: .:=r-:.-r -=- I:--=I:..-t== 
t==t=i=.:-=I=i=:± :-+ ::l=+=-:±:-=- ' - ~ - =:-1:·=-F-1= I -r-= r:.:.-±:- ~ - . -:-.:::L c· -t.:.:±-.--- b 

-' __ I l-+ ~E ~I=I-'--l-. · - --..:j - ..-.-.. t - -1·- · .' - IT- I - . 1-;- - -_. - :: !--':-I-::-I":- . -::1-1:---=1=1== 

I I I += r=-"O j:.:=t=-: I=tcx - -- ~ - •. _._--; -= .---

I :J:::j,-- I: -IE:~=t-f-:+ - 1- 1 - 1 
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CONTRACT NO. ~ 
CUSTOMER WYOMING MINERAL CORPORATION 

o 

~ DESCRIPTION OF WORK 

~I GENERAL MANAGER 
~ 

u 

MANPOWER SCHEOULE 
DRAVO ENGINEERS ANO CONSTRUCTORS - DENVER DIVISION 

JOB DRIPPING SPRING. ARIZONA MAN~GEMENT AND ADMINISTRATION 

2 3 ·4 5 6 7 8 9 10 11 12 

1983 11984 11985 11986 11987119881198911990 11991 11992 11193 hQQ4 

1 1 1 1 +t=--1=I-=~-i=l=--t-:-:t= .-. 

BY Nevi n Snyder OAT£ 10/28/80 REV __ _ 

SHEET NO. 1 OF 3 SHEETS 

.. F.c.j"==r=!= 

·:± =-t=+=t==t=: 

I SU:::~N:;~~;:E I IIII tt1-·tttt:tt1::t :l : I~~i --=tYiJ~~1-J :tl1j-~fttt~ttttLl 111:tit! IIII 
UNDERGROUND MINE 

--+--+- 1-:- ·-1~t=t=Ff==f==l=l I I I I I I I I I I I I 

lUlL 
1--:-:1.:. I: .::I-.- /-· . .1- . F=I- f=. _J=.+. - - I--

1 1 1 1 1=t=1:=i .+ :\=:/:=I=c:j:::+:- ..:.:.!=ki- j-- (:...-lc:: \:-..:::j.-4 ::i =b.:. t=t==t I 1 I 1 I ==i=1=1 H 

CHIEF ENGINEER t=H I 1 I 1 1 1 I I l=1=:cF.::I= .. -·-_ .. -_· - : - f::. I . --I:. : -l :..:.i=-I-::t-: .1·.:+-+i=-i =t==I==F-A=I=t=-i- H - l==I++=+-=l 

OPEN PIT I I I 1 I I 1 I I I 1 I 1 ~=l= F--_L : L I : .:c .1.:.=:1 -=: 1. . ;.:1..::": : . -~ .:. t:. .c- I" -·- r: -- r--~I 1 1 H=I=---F=t-=f=I:.=b-=l=l 

UNDERGROUND 
1--1 .. 1-- . I==t-= rH--I=+ :-F=F=F-i=l=H It-·i h··H -·-+=+=i 

I I I I I I I I I I I I l=t= 1--=-1= f-'-f-- -l-·+ -f--+-4 :-c4 1 __ I -14=1=-t=H-i=i=i= I I I=l=--t=t=l I I I ~ 

CHIEF GEOLOGIST 1 1 1 1 1 1 1=H=+=t=t=I=+=i=-~:--=i=::I:--I= - t---I -F~I=-¥=-+-=:.t=-l-:-~.:.--I= t -i t--=I=l=1 I I I 1 I I b+-+H=H 

OPEN PIT 1 1 1 1 I 1 1 I 1 I I 1 I 1 1 t =t=..l=l:.:.: f ~ ·:.: t::~- 1 -- :t-=- t-:-4 - \-." .::--r -T-::.1=.:.:+:-=l:=t--=t==I=l==W=l I 1 I I::-=t=!=t=l 

UNDERGROUND 1 1 1 1 1 1 Iii 1-=1 t --l--- F ·- - i-=- -=-1':':: 1 :=-r-':':\::::\:=\::': 

I 1 1 1 1 1 1 1 1 -:l=t:--:-':;_ =t=t:::::o- .:J-:-!.:..:J.:-.=t ·-H i I· I 1 I 1 =1=1 I I I ':/: .=t -I 1 t=W 

r~INE ENGINEER =-f=' - .:.+ . --+--I-- I-- ~-

OPEN PIT 2 I 1 1 I 1 I 1 I 1 1 1 1 1 I -" I·:- I-- I- I--t -== t-_ 
• - I -+--+--~ . 

UNDERGROUND 2 I I I I I I 1=-1 +=1=-1-=+=1=- 1 1 1 1 1 1 1 1 1 1-- + · ~+:I=I--+-H::+=I= 1 I I I I I I I I =l=l=i=+=I=H 

1 I I I I I I I =t=i=1==t=I=t.:...r- 1 ~ =:¥· I :.:.I - - ~- I -- I==-t:- I -.:·I :.:. I-=I :-- .t.= --:F-=I--c=l=t=r=l I I I I I I I I 1-t=F=H::=i 

ENVIRONMENTAL ENGINEER 1 I I 1 1 1 1=1 1 t=l=\:=i=i--i=--tc=-~-t::~: ~= t:=-i -- I =l:-: j::: .r..:: t=F..t=l.:-:.t=l=r-=+ 1 I 1 I I I I I 1 I I I i =+=I 
1--

MINE 
--a. __ 

MINE HILL 

I=t=t=t=t ·- I=t=I=:.:.t-=-I-:"'::I:.:c:t=.:J-"=-+--~ - 4 _ + -- . - · ": J.::.. r.:':'J= i:- i - t=t4= I I I: I I 1- I t-.+1=.:/:+:4 

DRAFTER 
f.-.+-- ':"'I-~J ::'': - -!---I-= . 4=1=:....\. 7"-1=+-=-1= .:/.=l=i==J- F+ 1=-+=-4 =!= 

OPEN PIT I I 1 I 1 I 1 I I I I I 1 I I t.::: .. -=-=I==t =1= . ~:.::::f==t::-:.~I-.:.::t:-I=t =±:=±:~::b::-I:- :_ 

UNDERGROUND - 1-'-. ~ ::.: 1·:-+ -= 
I=+.-:_-!- f=.::I==i= 

1 1 1 t=t==t--=:·l --L±-.--. =-t.:.:: 
- . ±=- -. :1:::_: 1-·+ -l ...-::-t::: 

c:::J '= E:f +0-- 1 C::::J '- 'C=J o 'c::j 
--t-
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Note 1 

Note 1 

Note 1 

Note 1 

Note 1 

Note 

Note 

Note 

MANPOWER SCHEDULE 
DRAVO ENGINEERS AND CONSTRUCTORS - DENVER DIVISION 

CONTRACT NO.~ 

CUSTOME" WYOMING MINERAL CORPORATION JOB DRIPPING SPRING. ARIZONA MANAGEMENT AND ADMINISTRATION 

~ DESCRIPTION OF WORK 
3 4 5 6 7 8 9 10 11 12 

198311984 11985 I 1986119871 1988 I 19891 1990 I 19911 19921 19931 1994 

~ SAFETY ENGINEER 1==::i:==t--=t=-:l --:--t=-.::!.::-i-.:::t=t.:.I::--

BY N. Snyder 
OAT" 

SHEET NO_ 2 

10/28/80 REV __ 

.OF 3 SHEETS 

--ci -I ~+- I · -HR- 1 1 1 I 1 1 1 1 1 I 

J OPEN PIT 1 1 I 1 I 1 I 1 1 1 1 1 I 1 I I: ~·:·H .. H-·H -t~ I - I-:'--j- 1::- ·1 1 ·:4=~~--=i FA 1 I 1 1 1 I 1=+1 I 1 I 

I UNDERGROUND I tr~ttlj11ttt1:Lt; t-~~ ~tt H-HH-l~t t1~:t-W~t-tt I II I ttm bE 
1 1 1 1 1 + 1 1 1 1 1 =l=-t=1-=:.f=+-=..J::.::.t..:...I :::. ::.1 .":: ". ~::.I=~-=:f I 1 I 1 I 1 I 1 1-+ I 1 1 1 I [1 

MANAGERS SECRETARY 
_::"1_:.-1= 1-:=I-=::t =:. I=_:.I' -=+-'- J-.j - .. I- --

~ r..:.:.:t=·/ -=::;:. - '-:-1=' 1..::.±= 1--1- 1- 1--

RECEPTION I ST I 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I I· -1 =-Ic·::j· :- I- · =t=~=-1:: ¥=l::i=-i=t + 4=+ I 1 I F=-t=I=t H 1 I 1 I 

1 1 1 1 1 I 1=+=1 -+=t=i -i= t=I-c'F ~ -1 : l -~r-t=r--=t----!= 1 1 1 I 1 =+=1 1 1 J -t=-...:f=*.::-4==i= 

ACCOUNTANT 2 
·· ·::--I~::....:j::.:.:.J= 1=!=.r-:-I- t=l==t-+==I=i=l=t=--jc:.: \:--=i::.-.:f=I= 

t==+=1 1 I 1 1 1 1 1 1=I=.t:"=I:::::I--:-i---::. ~---I-+- I--I -- I ·- H :-I--J- :: F4=! -=l-++=H--~ · I=i=t I 1 I f=:\::-=t=i:-~-=l 

PURCHASING AGENT I 1 I I I I I I I 1 I I I I I I I I I I I I I I 1-=t--:j::=I=+:-:j:=i--t=t I I I I I I I H=i H 1 1 1 I 

I 1 I 1 I 1 I 1 I H F 1..::ci---¥-=-i--=-I.:::..j-.:::..j..:.:W:....:!-:=+.:.:. j·=-i::.:.f=.f:---::F::f=f=--::f: ++t-1 I 1 1 1 I I 1 1 =t=t+t-=+----l 

PERSONNEL 

1--4-

1 1 1 1 ~ 1 1 1 1=1=1- t 1=-1---:- ' - .. :t.-.:.:.l-=t=t.- . =i=i=.-I=::f:=t=t==t='I=i= 1 1 1 1 1 1 1 1 1 

WAREHOUSE 1 I 1 I I I 1 I 1 I 1··=b:J.=!=f--· F '::/=J:==1=-- l --- ~ .. ·r :.:: I - -1 - l ·.::1...: 1-- ._-

SUPERINTENDErn 1 1 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 1 1 -.' ~..-- /- -~- .. ....... . - .l--.!---

FOREMAN 2 1 I 1 I 1 I 1 I 1 1 1 I 1 I 1 I 1 I I I 1 I 1 I 1 · I---..:j ·-i -i=:J=1 I 1 I 1 I 1 I 1 I 1 I t=-H=i=1=H 

HELPER 

1--1 --

1 1 1 1 1 1 .t=I==I=i~t=:J:"=+- ~-~ -1::-:1_-:,..-- :1=---1=1=1= 1 I - I I 1 I 1 1 1 I 1 1 1 I 1 1 

METALURGIST MILL 
--. ·:-L:J=:t= /.:::=t=t.::J.:=t+-1 1 I 1 I 1 -J 1 1 1 1 1 1 

CHIEF CHEMIST MILL 
-- I-- l -·- :t-- - t -'1 _1---1.._ I~..J_L...I.-l_ l==t=-t=I 

- . -- -- -- -.- - -···-+- t---t --t-t-t-+-·t--- -+-+ -

CHEMIST MILL 2 
- . - ·=:. 1 -::--/::"=l==/.~- . --+--1-+- ~ =-!:.'-=i=F= 

SAMPLE PREP . TECH . MILL 2 I=l== 
.:.:.:!--.:t::::::/:-·I=I:_~.:-...j =l::---::I-:..i=.-r---r-o---r-

SAMPLER MILL 2 1-1-- ---I :=I=I--= !.:. :.:/::::-.t=-.!--:::1-:f.=I-=i~+=-+_4...:::1 

SAFETY ENGINEER rmL F=F= 
+-l-J-I=I= 

T T NOTE 1: Funet ion i ne1udes open 

~--------------------

c:::: 
I=J=::::!=I= i--=I. :.: ' -... 

=+= 'f- -!==F=1= i--:-:!:-:-_ ~ - I-
. . .-- l 

J= 
- '1-1--
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CONTRACT NO. 7585 

CUSTOMER WY~ING MINERAL CORPORATION 

~ DESCRIPTION OF" WORK 

'" ~ MINE FOREMAN 

; OPEN PIT 
3 

UNDERGROUND 
4 

MILL FOREMAN 1 40 

c::: 

MANPOWER SCHEDULE 

DR AVO ENGINEERS AND CONSTRUCTORS - DENVER DIVISION BY N. Snyder OAT£" 10- 28-80 REV __ _ 

JOB DRIPPING SPRING. ARIZONA MANAGEMENT AND ADMINISTRATION SHEET NO. 3 OF" ~ SHEETS 

2 3 4 5 6 8 -...2.. 10 II I? 

19831 19841 19851 19861 19871 19881 Igfi91 19901 19911 1992 1 19931 1994 

FH-=H=t-=t==t-=t---= +-+-:1 =j ·-1-! =! -I til I 1 I 1 I 1 I 1 
-- ~:- J :"7"J::"-±::t-=t ..... :F-=!=+ ~4 I t=H I I I I I I 

. t=j.:=::t:=-1=-- r- -t-t--I - ~- --

1 1 1 1 1 1 1=+ 1 I I +-+ -1- r+-::"'~ -1=t=1=t==t-=r-"-t--

--:l - .I . 1:- -=H -=+:=j+!=+=! ! I 1 I 1 =H=r 1 I 1 I I 

-1:::..-::1= . - +- T ±-c.t=-:J-:-:: 

t-
t--t--.t=±:::: 

-:t::::j~-i-= t:---J-:::t=+...-b~I - ± ·-t-= i -F +=I =-f=1 I I I I --1=1*1 I 1 I 1 I I 
-· l -::-

F 

---F - f==t=:t=t=l=:::I==i=:j:::::f=j 

1-=4=i=i-=1= t14 · ~ · J -:trrl1-: t=H 1 I 1 1+1= 

l=l.:-+-:-1-=-l -=-1=-t4 tl -r=t I I I I I l=t=t=t=+=t=t--+=4 I 1 I =l 

· + =F.:t-=t=:t. J=. Fl-=I==l=---t=-j:-c-l-==-t=1 H=I=t I 1 I 1 I 1=t=1=t=i H =t=i 

1 1 1 1 1 1 1 1 1 1 l =J==:1::.=-F-t=F-+ :-:-~I - I , - r -+-::"f-=.t=.L--
1--1--+ .- r -F I II -+ -+- t-- C:::±= 

I 1 I 1 I 1 I 1 I i=t~ t=+=1=-t=--+ ..... =r- 1-- - T--i==~-t=t==1 

I -+- /-- - ~-+--: I::: -

1=> •. r--r- t- t- 1- -
-- --

-~-=1..:...J.::--t- .-. -+-- 1-'-- t= 

/--l- -t- -- t--=--t-=- ---=+=1:.:: =t===t= 
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