ORNL
Central Files Number
55-10~-127

CAPITAL AND DIRECT AND INDIRECT

OPERATING COST ESTIMATES FOR MILL
FOR RECOVERING URANIUM FROM

LOW-GRADE ORE WITH THE HIGGINS

CONTINUOUS ION EXCHANGE CONTACTOR

Eﬁ‘l l'\ ﬂ:“d'ﬂ r% Leiier Ingtructiens Ot

LoLitooi e ng‘f":ﬁ - 1-51
L. 7N LA

For: K. 1. B35, 95e et
Laboratory Keconds Liepl.
0alL

“1

NOTICE

This document contains information of a preliminary
nature and was prepared primarily for internal use
at the Oak Ridge National Laboratory. It is subject
to revision or correction and therefore does not
represent a final report,

7

OAK RIDGE NATIONAL LABORATORY

OPERATED BY
UNION CARBIDE NUCLEAR COMPANY

A Division of Union Carbide and Carbon Corporation

POST OFFICE BOX P * OAK RIDGE, TENNESSEE

ll‘lnl‘ qu|-.,‘
.'l.'..p‘ll‘..-.'




DISCLAIMER

This report was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor any agency Thereof, nor any of their employees,
makes any warranty, express or implied, or assumes any legal
liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately
owned rights. Reference herein to any specific commercial product,
process, or service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government or any
agency thereof. The views and opinions of authors expressed herein
do not necessarily state or reflect those of the United States
Government or any agency thereof.



DISCLAIMER

Portions of this document may be illegible in
electronic image products. Images are produced
from the best available original document.



/b ‘ 'I""‘
%;L~ (844

~ ORML.
GENTRAL FILES RUMBER
56—!0 - —L22

Copy No°

CAPITAL AND DIRECT AND INDIRECT OPERATING COST

ESTIMATES FOR MILL FOR RECOVERING URANIUM FROM

LOW-GRADE ORE WITH THE HIGGINS CONTINUOUS ION
EXCHANGE CONTACTOR '

Paul L. Robertson

October 27, 1955‘

I

S Q0R

op
W
w



0.0
1.0
2.0
3.0
4,0
5.0
6.0

7.0
8.0

Abstract

Introduction

Site Improvement

General Facility Items

Mobile Equipment

Utilities and Services

Process Description

6.1 Crushing and Grinding -

6.2 Acid Leaching and Sand-Slime Separation

6.3 Carbonate Leaching and Sand-Slime Séparation

6.4 The Higgins Ion Exchange Contactor
Drying and Packaging of Product '
Acknowledgment

628

A

O O OV VU O© N O O

Page

HP—*&—'D—J
w Ww = += O



1-A
1-B
C1-C

W 0~ O\ & w D

T e e
Fw o R oo

15

16

17

18

19
20
21
22
23
ol
25

-3-

Table§

Capital Cost Estimates ‘

Direct Operating Cost Estimates

Indirect Operating Cost Estimates

Site Improvement - 220 Tons Ore/Day Mill

Site Improvement - 440 Tons Ore/Day Mill

General Facility Items - 220 Tons Ore/Day Mill

General Facility Items - 4O Tons Ore/Day Mill

Mobile Equipment - 220 Tons Ore/Day Mill

Mobile Equipment - LhO Tons Ore/Day Mill .
Equipment, etc,,for Utilities and Services - 220 Tons Ore/Day Mill

" Equipment, etc., for Utilities and Services - 4hO Tons Ore/Day Mill

Equipment for Ore Crushing and Grinding - 220 Tons Ore/Day Mill
Equipment for Ore Crushing and Grinding - 1440 Tons Ore/Day Mill
Equipment for Leaching-Acid Process - 220 Tons Ore/Day Mill
Equipment for Leaching-Acid Process - 44O Tons Ore/Day Mill
Equipment for Leaching-Carbonate Process - 220ATons Ore/Day Mill

Ore Pulp Processing in the Higgins Ion Exchange Contactor

(Concentrated Chloride Process) 220 Tons Ore/Day
Ore Pulp Processing in the Higgins Ion Exchange Contactor
(Concentfated Chloride Process) 440 Tons Ore/Day
Ore Pulp Processing in the Higgins Ion Exchange Contactor (The
Dilute Chloride Process) 220 Tons Ore/Day Mill
Ore Pulp Prdcessing in the Higgins Ion Exchange Contactor (The
Nitrate Process) 220 Tons Ore/Day Mill
Ore Pulp Processing in the Higgins Ion Exchange Contactor (The
Carbonate Process) 220 Tons Ore/Day Mill
Resin Cost for 220 Tons Ore/Day Mill
Resin Cost for 44O Tons Ore/Day Mill
Steam Table Drying and Packaging Facility for 220 Tons Ore/Day Mill
Steam Table Drying and Packeging Facility for 44O Tons Ore/Day Mill
Operating Expense for Crushing and Grinding - 220 Tons Ore/Day Mill
Operating Expense for Crushing and Grindihg - kho Tons,Ore/Day Mill

) Operating Expense for Leaching-Acid Process - 220 Tons Ore/Dgy Mill

=3
Ll
<

=
(5]
4

Bage

14
15
16
17
18
19
20
21
22
23
25
26
29
30
33
3k

38
40
5]
Lo

43
Il
45
46
b7
48
ko
50



26
27

28
29
30

31
32
33
3k
35
36

37

38

39

40
L1

L2
43

Operating

e

‘Tables, Continued

Expense for Leaching-Acid Process - 440 Tons Ore/Day Mill

Operating Expense for Leaching-Carbonate Process - 220 Tons

‘ Ore /Day
Operating
Chloride
Operating
Chloride
Operating
-Chloride
Operating
Chloride
Operating
Chloride
Operating

Process)

- Operating

Process)
Operating
Process)

Operating

Mill

Expense for the Higgins Ion Exchange Contactor (Concentrated

Process) 0.30% Ore - 220 Tons Ore/Day Mill
Expense for the Higgins Ion Exchange Contactor
Process) 0.15% Ore. - 220 Tons Ore/Day Mill

‘Ex?ense for the Higgins Ion Exchange Contactor

Process) 0.30% Ore - 44O Tons Ore/Day Mill
Expense for the Higgins Ion Exchange Contactor
Process) 0.30% Ore - 220 Tons Ore/Day Mill
Expenée for the Higgins Ion Exchange Contactor
Process) 0.15% Ore - 220 Tons Ore/Day Mill

the Higgins Ion Exchange Contactor
200 Tons Ore/Day Mill

the Higgins Ion Exchange Contactor
200 Tons Ore/Day Mill .
the'Higéins Ion Exchange Contactor
220 Tons Ore/Day Mill

Expense for
0.30% Ore -
Expense for
0.15% Ore -
Expense for
O;SQ% Ore -

Expense for

Ore/Day Mill

Operating

Ore/Day Mill

Operating

Expense for

Expensé for

Ore/Day Mill
Staffing and Salaries of Supervisory, Clerical, Security, Laboratory,

Health, and Safety Personnel
Maintenance Overhead Lsbor for 220 and 44O Tons Ore/Day Mill
Maintenance Supplies for General Facilities for 220 and 44O Tons

Ore/Day Mill
Payroll Overhead
Indirect Operating Cost Items

(Concentrated

(Concentrated

(The
(The
(The
(The

(The

Dilute
Dilute
Nitrate
Nitrate

Carbonate

Steam Table Drying and Packaging for 220 Tons
Steam Table Drying and Packaging for 220 Tons

Steam Table Drying and Packeging for LU4O Tons

G485 - Q05

Page.

51

52

54

55

56

57

58

59

60

61

62

63

6l

65
66

67
68
69



AN\ Fw D

Figures

Proposed Mill Layout Pian A

Isometric Flow Diagram (Base Case and Alt..3A} l
Isometric Flow Diagram (Alt. 1 and Alt. 3B)

Isometric Flow Diagram (Alt. 2 and Alt. 3C)

Isometric Flow Diagram (Alt. 5)

Flow Diegrem of Operations for Steam Table Drying and
Packaging of Product ]
Variation of Total Operating Cost vs. Acid Consumption

G

fon3

ey

o6

Page
70
T1
72
T3
™
75

76



UNCLASSIFIED

6-

0.0 " 'ABSTRACT

S
The eapital and direct and indireet operating costs were )

estimated for erecting and operating mills of 220 and 440 tons

of ore per day capacity. The ores considered_contained 0.15

or 0.30% uranium. The processes considered included crushing,

grinding, acid or carbonate leaching, and final recovery of

the U3O8 in e Higgins ion exchange contactor with a’5 M NeC1,

1M NaCl 1M NHhNO3,lor 1 M l\TaHCO3
It is felt that all phases of this preliminary cost

strip.

estimate have been given due and careful con31deration w1th
reference toArequirements for a mill of this type. Further
detailed information with reference to the construction and -
operation characteristics of fhe'Higgins ion exchange contactor \.,
are given in ORNL reports 1907 and l9i8° e

1.0 INTRODUCTION

This preliminary estimate includes necessafy capital and direct and
indirect operating expense for the erection and operatioﬁ of a mill to process

uranium ore and to package the U3OBo

1.1 Base Case

The processing of 220 tons of ore per day, assaying O. 30% U 08’ by
crushing and grinding, acid leaching, and final recovery of 1,252 1b of U3O8
with the Higgins ion exchange contactor using 5 M NaCl strlp (see Fig. 2).

1.2 Alternate No., 1 .
Same as base case except that 1 M NaCl is used as the strip (see Fig° 3).

1.3 Alternate No, 2
Same as base case except that 1 M NHMNO

3 is used as the strip (see Fig. 4).

1.k Alternate No. 3A
Same as base case except that the ore assays 0.15% U308’ and the final
Og is 626 1b (see Fig. 2).

recovery of U

3
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1,5 Alternate No. 3B
Same as Alternate No. 1 except that the ore assay is 0:15% U3O8’ and
the final recovery of U3 g 1s 626 1b (see Fig. 3).

1,6 Alternate No., 3C
Same as Alternate No. 2 except that the ore assay is 0,15% U 08, and
08 is 626 1b (see Fig. 4).

the final recovery of U3

1.7 Alternate No, U4 » '
Same as base case except that the mill caﬁacity is 44O tons of ore

par day and the final recovery of U3O8 is 2,504 1b.

1. 8 Alternate No, 5 . ,

Same as base case except that a carbonate leach is used instead of an

acid leach and a carbonate strip is used in the ngglns ion exchange contactor

" £6r the final recovery of 1,228 1b of U3 8 (see Fig. 5).

Capital cost eétimates for the mill are.included in Table 1-A.
Direct operating cost estimates for-the mill are included in Table 1-B.

Indirect operating cost esllimates for the mill are included in Table 1-C.

- 2.0 SITE IMPROVEMENT

The site for this mill is assumed to be in the vicinity of Grand Junction,

- Colorado, It is fufther assumed that facilities such as railrpad siding and ore

access road will be acquired by extensions from present and existing facilities
to the site. |

2.1 Clearing, Grading, and Drainage

Included in this estimate are provisions for minimum clearing, grading,

and drainage for the mill area and parking lot

2.2 Roads and Parking Lot

Tnecluded in this estimate are provisions for minimum gradlng, rolling,

and gravel fill for a 4O-car parking lot and for roads within the mill area.

2.3 Railroad Spur Track
Included in this estimate are provisions for 800 lineal feet of spur

track.,
UNCLASSIFIED
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2.4 Tailings Pond _ ‘
Included in this estimate are prov151ons for a tailings pond with an

earth dam, and overflow weir, outside and adjacent to the mill ares.
Estimated construction costs for items under Site Improvément are shown
in Tables 1 and 2. The proposed mill layout showiﬁg buildings, roads, and

other items is included in Fig. 1.

3.0 GENERAL FACTILITY ITEMS

Included in this estimate are the necessary buildings with equipment,

- fire protection system, gnd security and safety equipment for the mill.

3.1 Buildings and Equipment

Buildings for utilities.and services, crushing and grinding operation,
process, shop facilities, laboratory, and warehouse include concrete
foundations and floofihg, structural steel, galvahized corrugéted siding
and roofing, inner linings, doors, windows, stairways, platforms, ventiiators,
lighting and sanitary facilities, and heating where necessary.

The administration building is of frame construction and 1ncludes brick
front, concrete floors, sanitary facilities, lighting, and heating.

An allowance for building'équipment thought to bve adequaté is included

in this estimate for shop, laboratory, administration, and warehouse buildings.

3.2 Fire Protection
The fire prqtection system includes a 50,000-gal tank elevated to 40 ft

above the tallest building roof, necessary piping, hydrants, hoses, etc.

3.3 Security Egﬁ;pment

The. security equlpment includes a 'suitable frame guard house and a
-6-ft-high cyclone wire fence with three strands of barbed wire at the top,

around the entire mill aresa.

3.4 . Safety Equipment

This item includes the necessary first aid boxes, stretchers, respirators,
etc. Estimated construction costs for items under General Facility Items are
" shown in Tables 3 and L.

IS
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4.0 MOBILE EQUIPMENT
- Included in this estimate are a 1-1/2-ton pickup truck, a bulldozer, and
a three-wheeled ore loader. Estimated cost for items under Mobile Equipment

are shown in Tables 5 and 6.
5.0 UTILITIES AND SERVICES

Included in this estimate are a boiler-burner unit fbr generation of steam;
an insulated tank, heater, .and pumps for fuel 0il storage and handling; a
demineralized water system for boiler feed water; a compressed air system for
the mill; a 500-kva substation and switch gear enciosed with necessary fenéing;
a sewage disposal system, including septic tanks, diversion boxes, disposal fields,
manholes, and necessary piping; and water main, steam, air, and condensate lines and
waste line to the tailings pond. Estimated construction costs for items under

Utilities and Services are shown in Tables 7 and 8.
6.0 PROCESS DESCRIPTION

The processing steps for crushing and grinding, leaching (acid or carbonate),
final recovery of U3O8 by ion exchange with the Higgins ion exchange .contactor,
using either 5 M NaCl, 1 M NaCl, 1 M_NHANO3 or 1 g_NaHCO3

the product is described in detail in this section., This process has been found

strip, and packaging of

to yield good uranium extraction, with a variety of ores, with only minor adjust-
‘ment of processing conditions. For these reasonsithis process 1is believed to be
completely feasible and to represent an adequate system for the purpose of this
cost estimate. For this mill design, it was assumed that ore would be sampled

at a buying and sanpling station before delivery to the mill.

-6.1 Crushing and Grinding ‘

Sampied ore 1s delivered to the mill By fail of truck and dumped on a pad
ad jacent to the mill building. Ore is fed from this pad with an ore loader
_ ﬁhrough a grizzley to the primary jaw crusher by a vibrating feeder. Any
‘oversize or frozen ore is reduced to a 2-in. maximuﬁ size by the jaw crusher
and conveyed to the intermediate storgge bin by a belt cbnveyor° Crushed ore
from the intermediate storage bin is fed to an impactor to reduce the ore to
OOS-inn rod mill feed. Ore discharged from the impactor_ié_screehed on a
vibrating screen operating in closed circuit with the impactor. Oversize

ore from the screen is returned to the impactor. - Undersize ore from the screen

ro .
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is conveyed to the rod mill storage bins. Operations to this point are
designed on a one-shift-per-day basis. The rest of the processing steps are
‘based on continuous 2k-hr-per-day operation.

Rod mill feed ore is metered from the storage bin by vibrating'féeders to
a conveyor belt which discharges into an Aikens classifier operated in closed
circuit with the rod mill, The ore feed rate is controlled with the vibrating
feeders and recorded by a weightometer mounted on the feed conveyor belt. The
rod miil and classifier are operated to produce an overflow pulp containing
50% by weight of -28 mesh éolids. Automatic sampling equipment is included for
continuously sampling the classifier overflow. ’

The crushing section of the mill designed for carbonate leach of uranium
ore is similar to the crushing section for acid leach process. The only modifi-
cation necessary is to increase the size and capacity of the rod mill to produce
‘a pulp containing -lOO-mesh sblids. The finer grind is necessary because the
céfbonate leach liquor.ddes not release and dissolve the uranium values as
readily as does sulfuric acid. |

Estimated construction cost of equipment for crushing and grinding is
shown in Tables 9 and 10, . ' '

6.2 Acid Leaching and Sand-Slime Separation

Pulp from the grinding circuit ‘is' pumped to the first of three agitated
digestion tanks in which sulfuriec acid'is added to dissolve the uranium values.
The digestion tanks are arranged for series pulp flow to provide the required
retention and reaction time. Equipment is provided for feeding iron or
manganese oxide to the first digéstioh tank if it is necessary to adjust the
solution electromotive force for good ion exchange operation.

Overflow pulp from the digestion system,is pumped to the first of four
) countercurrent sand-slime separation and sand washing drag classifiers
6perating in series, Water~washed sand from the classifiers is pumped to
the tailings neﬁtralization and disposal system. Overflow pulp from the
first classifier, containing the soluble uranium values, is ﬁumped through
a DorrClone, to remove all solids greater than 300 mesh in size, and‘to
the bregnant feed storage tanks. Oversize solids discharged from the
'Dorfcloné flow to the second of:the spiral classifiers. )
Estimated construction cost of equipment for acid leaching and sand-slime

sebaration is shown in Tables 11 and 12.

UNCLASSIFIED X
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6.3 Carbonate-Leaching and Sand-Slime Separation

The flow system for carbonate leach'and éand-slime separation is described
below., As this process has not been investigated thoroughly in pilot plant
operation, some modifications could be expected before commercial use would be
possible. |

-Leaching. Ore is ground in a carbonate solution to prqducé a’ pulp
containing 25% weight of -100 mesh solids. The carbonate feed;liquor used
coqtains approximately 50 g of Na2003 and 20 g of NaHCO3 per liter., The .
ground pulp is thickened to SO% solids and pumped to the first of four pachuca
tanks. Overflow liquor frém the thickener is recycled to the rod mill., The
temperature in the tanks is 17OOF'and the pressure is atmospheric duiing leaching.
Air is pumped to each tank to agitate the pulp and supply the oxygen necessary
for the reaction. Residence time in the tanks will depend on the ore treated;
in this case iOO hrs residence time has Been‘assumed.

- Reagent Recovéry and Sand-Slime Separation. Leached pulp flows from the

pachuca tanks to the first of two countercurrent decantation thickeners. These.
thickeners are used to partially recover the reagents in the pulp liquor. A
.dilﬁtion ratic of l/l is used. Washed pulp from the second thickener, which
contains approximately 33% of the reagent present in the feed to the CCD system,
is pumped to the sand-gslime separation drags. Overflow liquor from the thickener
is pumped to a solution makeup tank where it is brought to strength with sodium
carbonate and sodium bicarbonate and recycled.

Four countefcurrent sand-slime seﬁaration drags are used to separate the
—200 mesh solids from the remaining sands. The diluted -200 mesh pulp from
the drags is pumped through a DorrClone to separate out the +300, -200 mesh
solids. AThe-final feed pulp contains weight 10% -300 mesh solids, approximately
7.2 g of Na2003 per liter and 2.9 g of NaHCO3 per liter. This pulp is pumped
to the pregnant liquor storage and feed tank. ‘ ‘

Estimated construction cost of equipment for carbonate leaching and sand-

. 8lime separation is shown in Table 13,

6.4 The Higgins Ton Exchange Contactor _
The leached and desanded pulp enters the loading section of the contactor,

the: uranium is sorbed, and the barren pulp is discarded. The uranium-loaded

UNCLASSIFIED
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resin feeds into the strip section and countercurrently meets a flow of strip

solution. _
With 2 M NaCl Strip. With 5 M NaCl strip, the sulfate is eluted and the uranium
is left on the resin and subsequently eluted with water as UOQ.C The UO,C1

2 2 272
product is prec1p1tated by ‘adding MgO, and the resulting diuranate cake is filtered

and water—washed. The wet cake is removed from the filter press in pans, and is
dried to cake for packaging,.

To the 5 M NaCl, containing sulfate, is added CaCle. CaSOh is precipitated
and the 5 M NaCl is recycled. The CaSOh is filtered or centrifuged and added as a
pulp to the incoming pregnant pulp.

Estimated construction costs of the Higgins ion’ eXChange contactor and other
equipment for use with 5 M NaCl strip are shown in Tables 1k and 15.

With 1 M NaCl Strip., When the strip is 1 M NaC1-0.1 M.stoh; both sulfate and

uranium are eluted and transferred to a precipitate tank. MgO is added to neutralize

the acid, and the resulting diuranate cake is filtered. The wet cake is transferred
to drying trays and afterwards packaged. The diuranate cake ‘supernatant, NaCl solu-
tion containing sulfate, is discarded. '
. Estimated construction costs of the Higgins ion exchange contactor and other
cquipment for use wllh 1 M NaCl strip are shown in Table 16,
With 1 M NH,NO Strip. When the strip is of 1 M NHhNO --0.1 NH soh, both sulfate

and urenium are eluted and transferred to a precipitate tank.  MgO is added to neutral-
ize the acid and the resulting diuranate cake is filtered. The wet cake is trans-
ferred to drying trays, and afterwards packaged. The diuranate cake supernatant con-

taining NHhNO3 is discarded or recycled.

Estimated construction costs of the Higgins ion exchange contactor and other

equipment for use with 1 @;NHhNO strip are shown in Table 17.

3 .
With 1 M NalCO3 Strip. When the strip is of 1 M NaHCO3, the uresnium is

eluted, and then precipitated by adding NaCH. The diuranate cake is filtered, lﬁ{,naﬁe

washed, dried, and packaged. It is poss1ble for the NaOH-Ns CO3 supernatant
to be reconverted to Na2003=NaHCO3 by addlng CO2 from boiler stack gases, which
may be used for further leaching. bot Hhiy s wet done

Estimated cpnstruction costs of the Higgins ion exchange contactor and

other equipment for use with the 1 M NaHCO., strip are shown in Tsble 18.

3
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7.0 DRYING AND PACKAGING OF PRODUCT

Wet filter cake ié removed from the filter press and placed in shallow
pans or other suitable containers for drying on a steam table. After being
sufficiently dried, the cake is placed in steel drums, weighed, and made réady
for shipment. |

‘Estimated construction costs of drying and packeging equipment are shown

~in Tables 21 and 22, A schematic outline of this phase of the process is

shown in Fig. 6.
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Item

A

Base -

acid
- 220
0.30

Yes:

40,110
638,340
10,000
69,675
259,670
183,320

96,400

20,025
9,370

Description |
ProceAssA
. 1. Type . .
2. Tons ore/operating day
3. '$ U308 in.ore
b, Lbs U308/operat1ng day 1,252
Type elution
1. 5 M NaCl -
2. 1 M NaCl'-
3. NH)NO
4. cCarbonate system
. Capital Costs
1. Site improvement
2. 'General facility items
3. Mobile equipment
L. Utilities and services
5+ .Crushing and grinding
6. Acid leaching
7. TCarbonate leaching
8. Higgins - SM NaCl strip
9. Higgins - 1M NaCl strip
. 10. Higgins - NH4NO3 strip
11l. BHiggins - carbonate strip
12. Resin for Higgins
contactor i
13. Drying and packaging

b

2
bock
A

“Total Mill Cost

$1,

_326~,-9io

1 'Does not include cost of land.

-

<1b-
/ Table 1.-A
\/‘, Capital Cost Estimates \/»
Alt. No. 1 Alt. No. 2 Alt. No. 34 Alt. No. 3B Alt. No. 3C " rable Alt. No. &4 Table Alt. No. 5 Table
acid acid acid acid “acid acid carbonate
220 220 220 220 220 - 4o - 220 -
0.30 0.30 0.15 0.15 0.15 - '0.30 — 0.30 -
1,252 1,252 626 626 626 _ 2,50k _ 1,228 -
- — Yes . . _ Yes _ -
Yes - __ Yes o _ __ e T
Yes Yes _— -
— : _ _ - - Yes —_—
. ho;llo Lo,110 -40,110 ho,110 - 40,110 1 56,955 2 40,110 1
638, 340 638,30 638, 340 638, 340 638, 340 3. 966,570 [ 638,340 3
10,000 . 10,000 10,000 10,000 10,000 5 12,000 6 10,000 5
69,675 69,675 69,675 69,675 69,675 T 105,500 8 89,675 1
259,670 259,670 259,670 259,670 . 259,670 9 332,500 10 259,670 9
183; 320 183,320 183, 320 183,320 ° 183,320 11 260,000 12 _
— — — _ 371,085 13
— —_ 96,400 1% 196,090 15 _
81,360 — 81,360 16 _ —_— _
99,365 _ 99, 365 17 - _ :
—_ _ — SR _ - 88,730 pr:y
20,025 20,025 20,025 . 20,025 20,025 19 ko, 050 20 20,025 E :
. 9,370 9,370, 9,370 9,370 9,370 21 9,500 22 9,370 21
$1,311,870 $1, 326,910 $1,311,870 A $1,329,875 $1,979,165 $1,507,005

$1,329,875
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Crushing arnd grin;iing
Acid leaching
Carbonate 1eaéh1ng

Higgins - 5 M NaCl strip
Higgins - 1 M NaCl strip

Higgins - NHhNO strip

3

Higgins - carbonate strip

Drying and packaging

Summary :
.1 Cost per Operating Day
2 Cost per ton of ore

3 Cost per 1b U 08 recovered

3

Base
$ uo8.k2
883.13

318.97

$1,638.76
7.45

1.3089

-15-

Table 1-B

- Direct Operating Cost Estimates

Table

Alt. No. 1 Alt. Fo. 2 Alt. No. 34 Alt. No. 3B Alt. No. 3 Table Alt, No. & Alt. No. 5 Table
$ 40B.42 $ LoB.u2 $ 408.k2 $ LoB.u2 $ L08.42 23 $ 565.84 24 $ L0B.42 23
883.13 883.13 . 883.13 883.13 883.13 25 1,424.78 26 _
L L . L L _ . _ 1,068.80 27
—_— _ —_— —_ —_ 28 591.4g 30 —_— —_
. _ 292,09 . _ 29 . . _ _
330.47 _ . _ _ 31 _ _ _ _
_ - . 291.24 _ 32 _ _ - _
. " 419.26 _ _ _ 33 o _ _ _
343.5b4 34 _ —
. . . . . _ . _ U488 35
28.24 28.24 ’ 36 48,34 38 28.24 36
18.24 18.24 . 18.24 37 _ -
$ 1,650.26 $1,709.05 $1,581.88 $1,601.03 $1,653.33 $2,630.45 -$1,980.43
7.50 7.7 7.19 7.28 | 7.52 5.98 9.00
1.3180 1.3650 . 2.5269 2.5575 2.6411 1.050k 1.6127
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Tebls 1-C

Indirect Operating Cost Estimatés

Base Alt. No. 1 Alt. No. 2 "Alt. No. 3A © Alt. No. 3B Alt. No. 3C 'I‘able Alt. No. 4 Table Alt. No. 5 Table
A. Labor V )
1. Supervision, clerical, security, etc. 348.00 348.00 348.00 348.00 348.00 348.00 -39 348.00 39 348.00 39
2. Maintenance overhead 66.00 66.00 66.00 66.00 66.00 66.00 Lo 88.00 40 66.00 Lo
B. Supplies ' 4
1. WVater treatment .32 .32 .32 .32 . .32 .32 L3 .64 43 .32 43
2. Clerical, supervisory, security, . -
safety and healsh, etc. 7.58 4.58 . 7.58 7.58 7.58 7.58 . 43 . 7.58 43 7.58 43
3. Maintenance supplies for gemeral : . .
facilities : 66.00 66.00 ‘ 66.00 66.00 66.00 66.00 - b1 88.00 41 66.00 41
c. Utilities ' '
1. Electricity 9.55 9.55 9.55 9.55 ’ 9.55 9.55 L3 15.00 43 9.55 L3
2. Water 10.00 . 10.00 10.00 . 10.00 10.00 10.00 43 20.00 43 10.00 43
3. Fuel oil 26.40 . 26.h0 . 26.40 26.40 26.40 T 26.k0 43 39.60 43 26.40 43
D. Payroll overhead 131.76 131.54 131.81 131.76 131.54 . 131.81 42 161.87 b2 140.09 42
E. .Taxes and insurance © 60.32 } 59.63 60.45 60.32 59.63 ' 60.45 43 89.96 - 43 68.50 43
F. Amortization of general facilities : L71.61 k71.61 471.61 b71.61 b71.61" 471,61 43 . T15.80 43 483.73 43
Summary: ‘ ‘
1. Cost per operating day $1,197.54 $1,196.63 $1,197.72 A $1,197.54 $1,196.63 $1,197.72 _ $1,574.45 _ $1,226.17
2. Cost per ton of ore : 5.443 5.439 5.44Y4 . 5.4h3 5.43G 5.hkk . . 3.578 _ 5.5T73 _
3¢ Cost per 1b U0y recovered ‘ 0.9565 0.9557 0.956€ 1.9130 1.9115 1.9132 _ 0.6288  __ " 0.9985
. Total Direct and Indirect Cost ' . X . -
per Operating Day $2,836.30 $2,846.89 $2,906.77 $2,779.42 $2,797.66 $2,851.05 _ $4,204.90 __ $3,206.60
5. Cost per Ton of Ore 12,89 12,94 . 13.21 12.63 'o1e.7e 12.96 _ 9.56 _ 14.58
6. Cost per 1b U3°8 Recovered $ . 2.2654 $ 2.2738 $ 2.3217 $ 4.4399 $ 4. 4691 $ 4.5543 ’ _ $ 1.6793 . $ 2.6112
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Site Improvement for 220 Tons Ore/Day Mill
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Table 1

A.
B.
c.
D.
E.

-Ttem Description ﬁnit
1. Lend! acre
2. Clearing acre
3. Grading - ya3
4. Drainage

a. 6" terra cotta pipe ft
b. Manhole manhole
5. Roads and parking lot

a. Grade, roll and fill ydg
b. Gravel fill ya!

« Railroad spur ft

Tailings pond and waste disposal

a. Earth dam ' dam
b. Overflow weir .. weilr

Total Direct Cost for Site Improvement Items
Engineering and Field Expense (10% of A)
Contingencies (10% of (A+B) )

Contractors Fee and Overhead (10% of (A+B+C) )
Total Construction Cost

1l - Cost of land not included

Estimated

Total Units

4766
4766

800

Estimated
Unit Cost

$ 75.00

0.1666

1.175
200.00

0.1007
1.6785

16.75

Estimated
Total Cost

300

k25

1175
600

480
8000

13400

5000
750

$ 30,130
3,015
3,315
3,650

$ 40,110
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'I‘abl? 2

Site Imprcvement for 440 Tons Ore/Day Mill

‘Total direct cost of site imprdvement for 220 tons ore/day mill

Factor from cost comparison to raise site improvement
Ttems from 220 ﬁons ore/day to 440 tons ore/day by.l.hQ

Engineering and field expense (10% of B) .

Contingencies (10% of (B+C) )

Contractors fee and overh;ad (10% of (B+C+D) )

Total construction cost

$ 30,130

$ 42,785
4,280 -
4,710
5,180

.$ 56,955
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‘Teble 3

General Facility Items for 220 Tons Ore/Day Mill

COST Estimated Total Cost

O ®® = oW

10.

Estimated Floor Bullding - Estimated Estimated “Complete Allowance Building Cost r? Cost Ft3
Size Area Cube Building Bare Estimated Sanitary Bujlding for and Less Less
) ‘Description Required Ft2 Ft3 Welght Builéing Freight Facilities Tctal Equipment Equipment _Eig_uipgxent Equipment
Utilities and service bldg.l 30'x30'x20" 900 18,000 12,600 $ 16,000 '$ 505 . $ 1€,505 _ $ 16,565 $ 18.34 $ 0.2
Crushing and grinding bldg.l S5'x130'xko' 7,150 286,000 200,200 100,500 8,000 3,000 111,500 _ 111,500 15.59 0.39
Process bldg.l 60'x100'x30' 6,000 180,000 127,400 76,000 5,040 3,000 8k, 0k0 o 8k,0L0 1k.01 0.k7
Shop facilities b1dg.1'2 40 %601 x50" 2,400 48, 000 33,600 31,000 1,345 3,000 39,345 55,355 90,700 1&.73 0.74
Laboratory bldg. ™3 k0'x50'x10" 2,000 20,000 14,000 17,000 560 3,000 20,560 ° 56,kb0 77,000 10.28 1.03
Administration bldg.h 36'x72tx10" 2,59 25,920 - . . _ 13,700 13,700 27,400 5.29 0.53
Warehouse bldg.l-s LO'x40'x20" 1,600 32,000 22,400 23,200 895 3,000 26,895 16,105 43,000 16.81 0.84
Fire protection system6 20,000
Security equipment7 7,450
Safety equipmem:e 2,000
Total Direct Cost of Ger;era.l Facility Items $479,595
Engineering and Field Expense (10% of A) 47,960
Contingencies (10% of (A+B)) 52,755
Contractor's fee and overhead (10% of (A+B4C)) 58,030
Total Construction Cost . $638, 340

1 These items are industrial type steel buildings, including structural steel, excavation, concrete foundations and floorings, galvanized corrugated siding, roofing and innerlinings and
platforms, doors, steirways, and ventilators. Weight of the buildings for freight 1s based on 0.70 pounds per ft3.

2 This item includes 7-1/2 ton crane, 1 - 8 in. by 16 ft lathe, 1 - 30 in. by 20 ft lathe, 1 - 36 in. radial drill press, 1 - 150 ton hydraulic press, 1 - blacksmith's forge, 1 - bolt threading
machine, 2 ~ 300 amp welding machines, 2 - acetylene welding outfits, 1 - power hacksaw, 1 - 20 in. shaper, 1 - milling machine, 1 - 1/2 in. punch and shear, and 1 - set of electric drills,
vrenches, 1 -.1/8 in. to 2 in. pipe threading machine, 1 - 2-1/2 in. to 8 in. pipe threading machine, etc.

3 This item includes equipment necessary for assaying and metallurgical testing, and is similar to laboratory building and equipment recently erected and equipped at Monticello, Utah, for the
AEC at a comparable cost to that as shown. i

4 fThis item includes materials and 1éi)or for an administration and office building similer to such a building recently erected by the S & M Supply Company, of Grand Junction, Colorado, for
the Ordmeyer Mining Company, which included a brick front, two rest rooms, U-in. reinforced concrete floor, sanitary facilities, heating and lighting at & cost comgarable to that as
shown. It is felt a like amount as shown is reasonable for office furniture and equipment.

This item incluces crane, shelving, bins, heating for offices, and office furniture and equipment.

This item incluées a 50,000 gallon tank elevated to 40 £t above the highest building roof, piping, hydrants, hoses, etc.

This item includes 1,490 ft of 6 ft high fencing and gates, with three strands of barbed wire, and suitable guard house.

@ =N o W

This item includes first air boxes, stretchers, respirators, etc.



-20-

, - Table 4

General Facility Items for 440 Tons Ore/Day Mill

Total direct cost of erected general facility items. for
220 tons orefday mill

Factor from major equipment cost comparison to raise 220 tons
ore/day to 440 toms ore/day by l.51Lk2

Engineering and field expense (10% of B)
Contingencies (10% of (B+C) ).
Contractors fee and overhead (10% of (B+C+D) )

Total construction cost

$479,595

$726,200
72,620
79, 880
87, 870
$966, 570
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Description
1/2-ton pickup truck
Bulldozer

3-wheel ore loader

Total Cost at Mill Site

-01 -
Table 5

Mobile Equipment for 220 Tons Ore/Day Mill

Estimated
Total
Cost .

$ 1,700

5,000

3,300

$10,000



Item
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Description
1/2-ton pickup truck

Bulldozer

"'3-wheel ore loader

)

Total Cost at Mill Site

-22-

Table 6

Mobile Equipment for 440 Tons Ore/Day Mill

Estimated
Total
Cost

$ 1,700

6,000
4,300

$ 12,000
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Table T

Equipment, Etc., for Utilizies and Services for 220 Tons Ore/Da.y

Estimated Estimated

Total Estiwated Estimated Estiwmated Special Estimated Estimated Estimated Total
) Number Shipping Cost FOB Freight Foundation Inatallation Excavation Backfill Installed
Item ) Description Required Weight Factory Charges . Cost Cost Cost Cost Cost
B-601  100-horsepover fire tube .boiler-burner 1 20,000 - 6,600 800 330 4,500 12,230
unit for 100 psi, with stack, fans, . .
and controls (15-horsepower electric ,
wotors)
F-601 Insulated fuel storage tank, 10,000 1 10,000 2,700 . 400 250 370 . 3,725
gallon capacity ’
E-601 Fuel oil heater 1 500 300 20 o 30 ) ' . 350
G-603 Fuel o0il unloading puwp, with 5-horsepover 1 350 550 15 : 100 30 : 695
electric wotor, capacity 100 gallons per
minute
G-601 Fuel oil burner pumps, ‘capacity 2 gallons ; 2 360 560 20 30 610
G-601A per minute, with 2-horsepower electric
motor each
D-601 Demineralizer for boiler feed water . 1 5,000 2,500 200 250 250 3,200
G-602 Plant air cowpressor, after-cooler, air 1 3,000 2,000 120 100 300 2,520
F-602 receiver and l0-horsepower electric : . ’
' motor
M-601 Transformwer suﬁstation, and switch gear :
capacity 500 KVA 1 10,000 10,400 ) 400 300 900 12,000
Sewage Disposal:
(a) 8-in. terra cotta line 400 £t 10,000 - 260 200 400 250 150 1,260
< (b) manhole 2 2,000 350 100 250 60 10 770
1y (c) septic tank 2 12,000 350 _2ko k20 625 375 © 2,010
Utility and Service Lines: .
(a) 6-in. cast iron water wain (underground) 1,000 ft 26,900 1,880 Los _ 1,755 625 375 5,040
(b) 3-in. steaw and 2-in. condensate 300 ft 8,000 1,035 120 735 . 1,890
r) (insulated and elevated) ) . :
[5S (¢) 1-in. compressed air (elevated) 150 ft 250 30 5 25. 60
(d) 3-in. galvanized tailings (on ground 300 ft 2,275 - 280 45 115 . LLo

surface) ) .
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‘Table 7 (continued)

Equipment, Etc., for Utilities and Services for 220 Tons Ore/Day

Total direct cost of installed equipwment and facilitiles

Other direct costs:

Piping at 12-1/2% installed cost of toiler, fuel system, air comwpressor and deminzralizer .

Electrical wiring, including lighting and instrumentation at $50 per installed Kw
Instrumentation at 2% installed cost of boiler, fuel system, air compressor and ds=mineralizer

Painting and scaffolding at. 2% installed cost of all items, except sewage disposal, water main
and tailings line '

Total‘Direct Cost

Engineering and field expense (10% of C)
Contingencies (ld% of (c+D)) .
Contractor's fee and overbead (10% of (C+D+E))

-

Total Construction Cost ,

1 Cost of utilities and ‘services for acid system (élternate No. 5) increased by $20,C00 to cover additional steam
generating facilities.

$ 46,800

2,950
1,150
700.

745

$ 52,345
5,235
5,760
6,335

$ 69,675"
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Table 8

Equipment, Etc. for Utilities and Services for 440 Tons Ore/Day

Total direct cost of installed equipment and services for 220 tons ore/day‘facility $52,345

Factor from major equipment cost cowparison to raise 220 toms ore/day to 44O tons ore/day
by 1.5142 ($52,345 x 1.5142)

Engineering and field expense (10% of B)
Contingencies (10% of (B + C))
Contractor's fee end overhead (10% of (B + C + D))

Total Construction Cost

$ 719,260
7,930
8,720
9,590

$105,500
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Itenm

Cc-101

M-101

F-101

C-103

C-104

M-102

C-105

M-103 *

C-106

Equipment for Ore Crushing and Grinding for 220 Tons Ore/Day

26-

Table 9

Description

"Syntron" driven ore feeder and Grizzley
50 ton/br capacity (12 in. maximum size
pnormal) (12 in. waximum size frozen lumps)
Feeder size - 24 in. by 60 in.

Grizzley size - 36 in.

Jaw crusher with 50-horsepowver electric
motor - 50 toms/br capacity (12 in.
waximum lump size) size 18 in. by 24 in.

Belt conveyor frow crusher to coarse ore
bin, 50 ton/hr cepacity (2 in. maximum
size) for 189 slope with S-horsepower
electric motor - size 120 ft by 18 in.

Coarse ore bin, capacity 8770 £t3
size 21 £t- 6 in. by 24 £t - 1-1/2 in.

Ore feeder, capacity 50 toms/br (2 in.
maximum size) with l-horsepower electric
motor, size 10 ft by 30 in.

Belt conveyor from ore bin to compactor,
capacity 50 tous/ar (2 in. maximum size)
with 5-horsepover electric motor
size 120 £t by 18 in.

Impactor, capacity 50 tona/hr,'2 in. waximum
size, fresh feed, 50 toms/hr recycle -

2 in. plus 1/2 in. with 150 horsepower
electric wotor

Belt conveyor to vibrating screen - capacity
100 tons/hr (2 in. maximum size) with
S-horsepower electric motor, size 65 £t by
18 in.

"Syntron" driven vibrating screen - capacity
50 tons/br - 1/2 in. size, 50 toms/br

plus 1/2 - 2 ip. recycle. Size 5 £t by 10 ft
enclosed screen, . deck

Oversize return conveyor, capacity 50 tone/hr
plus 1/2 in. - 2 in. recycle, for 18° slope,
with 3-horsepower electric motor,
size 65. ft by 16 in.

Total Estimated Estimated Estimated
Number Shipping Cost FOB Freight
Required Weight Factory Charges

1 ‘ ’

1 3,500 2,030 140

1 1k4,300 8,600 570

1 10,400 6,650 k2o

1 22,000 4,155 880

1 3,250 2,000 140

1 10,400 6,650 420

1 20,025 13,565 800

1 7,100 4,850 285

1 1,050 3,200 40

1 6,900 4,700 - 275

Estimated

Estimated
Special Estimated Total
Foundation Installation Installed
Cost Cost Cost
$ koo $ 2,570
k30 1,290 10,890
665 1,735
480 " 400 5,915
koo 2,540
—_ 665 1,735
680 680 15,725
485 5,620
160 3,400
k70 5,445
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Table 9 (continued)
Equisment for Ore Crushing and Grinding for 220 Tons Ore/Day

Estimated Estimated
Total Estimated Estimated Estimated Special Estimated Total

: Number Shipping Cost FOB Freight Foundation Installation Installed
Item Description Required Weight Factory Charges Cost Cost Cost
C-107 Crushed ore conveyor - capacity 50 tons/hr .

1/2 in., with 3-horsepower electric : )

motor, size 80 ft by 18 in. 1 7,700 5,100 . 310 510 5,920
c-108 Crushed ore transfer conveyor - capacity

50 tons/hr - 1/2 in. with 2-horsepower . :

electric motor, size 40 ft by 18 in. . 1 5,200 3,700 210 _ 370 L,280
C-109 Bin feed conveyor and tripper, capacity

50 tons/hr - 1/2 in., with 2-horsepower )

electric motor, size 30 f£t by 16 in. " )

{conveyor) 1 5,200 3,700 210 - 370 4,280

Tripper . ‘ 1 2,800 3,650 110 . 180 3,940
F-102 Crushed ore storage bins, (for 72-brs
F-103 operation) capacity 8770 £t3 each v : . -

gize 21 ft-6 in. by 24 £t-1-1/2 in. each 2 4k 000 8,310 1,760 960 800 11,830
c-110 "Syntron" driven vibrating feeders, . : .
c-111 capacity 10 tons/br - 1/2 in. - 2 1,000 800 ©ho 160 1,000
c~112 Conveyor to rod will, capacity 10 tons/br \

1/2 in., 'with 2-borsepower electric motor, ’ :

sizé 4O £t by 18 in. 1 5,200 3,700 . 210 370 4,280
M-104  Weightometer, capacity 10 touns/br 1 1,500 3,500 60 - 175 175 3,910
M-105 - Automatic ore sawmpler ) 1 400 575 15 25 615
M-106  Rod mill, capacity 10 tons/hr fresh feed, : :

1/2 in., 5 tons/hr recycle and 10 tons/hr . .

water, size & £t by 10 in., with ’ T

60-horsepower electric motor ‘ ol *65,950 15,900 2,625 1,590 2,385- 22,500
M-107 Aikens classifier, sand raking capacity .

5 tons/hr, overflow capacity 10 tons/hr,

50% pulp, overflow solids 28 mesh, with

5-horsepower electric motor, size 48 in. . : .

Simplex . 1 1,420 6,400 580 320 960 8,260
M-108 Automatic classifier, overflow sawmpler . '

and timer, with 1/k-horsepower electric motor 1 . 4oo 575 15 25 615

*Ihcludés 32,100 pounds of rod.
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630

Item
F-104
F-105

G-101
G-1018

G-102

F=105
A-102

G-103

M-109

-28.

Table 9 (continued)

Equipment for Ore Crushing and Grinding for 220 Tons Ore/Day

Total Estimated Estimated Estimated
Number Shipping. Cost FOB Freight
Description Required Weight Factory Charges
Wilfley 4 ft by 4 £t steel pump sump, 1 1,100 560 k5
and agitator cambination, with 1-1/2
horsepower electric motor
Wilfley sand pump, capacity 51 gpm, S50% 2 900 1,600 Lo
solids pulp, with 1-1/2-horsepower
electric motor
Dust collection system, including ducts, 1 19,000 9,000 T60
fan, cyclone, 15-horsepower electric :
motor and controls for items C-101,
M-101, C-102, F-1i0l, C-103, C-10k, M-102,
C-105, C-106, M-:03, €-107, C-108, C-109,
C-110, ané C-111
Floor Spill Recovery System Consisting of:
Steel floor sump tank, size 7 ft by 7 ft by 1 3,000 k,500 120
6 ft and agitator with S-horsepower electric
motor
Wilfley sump pump with 1O-horsepower electric 1 520 910 20
motor :
Crusher maintenance hoist, capacity 1 1,000 2,000 4o
2 tons, electricelly operated
Steel plate for ore chutes, Grizzlies, etc. 10,000 5,000 koo
Spare parts for crusher 2,000

Total direct cost of installed process equipment

Other direct costs:
1. Process piping (5% of A)

2. Blectrical wiring, including lighting and instrumentation at $50 per installed KW

3. Instrumentaticn (1% of A)
L. Painting and scaffolding (2% of A)

Total Direct Cost

Engineering and Tield expense (10% of C)
Contingencies (10% of (C+D))

Contractor's fee and overhead (10% of (C+D+E))

Total Construction Cost

Estimated
Estimated Total
Installation Installed
Cost Cost
100 705
8o 1,720
1,700 11,460
450 5,070
ks 9715
100 2,140
500 5,900
2,000
$168,975
8,450
12,600
1,690
3,380
$195,095
19,510
21,460
23,605

$259,670
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Table 10

. Equipment for Ore Crushing and Grinding for 440 Tons Ore/Day

A. Total direct cost of installed process equipment, process pipning, electrical wiring,

instrumentation, painting and scaffolding for 220 tons ore/day facility_ - $195,095
B. AFactor from major equipment cost comparison to raise 220 tons ore/day'to

440 tons ore/day by 1.28 ; . $250,000
c. Engineering and field expense (10% of B) - ' 4 25,000
D. Contingencies (10% of (B+C)) T _ ' _ 27,500
E. Contractor's fee and overhead (10% of (B+C+D)) ‘ , A 30,000
F.  Total Conmstruction Cost R $332,500
(2] ¢
A
&

0t 9o
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M-205 .
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Table 1}

Equipment For Leaching (Acid Process) 220 Toms Ore/Day

Estimated
Total Estimated Estimated Estimated - Special
. Number Shipping Cost FOB Freight Foundation
Description Required Weight - Factory Charges Cost

Estimated
Installation
Cost

Estimated
Total
Installed

Cost

20,000 gallon open top wood

digestion tank and agitator

combinaticn, tenk size 16 ft

‘diameter ty 16 ft high,

agitator equipped with 15-horsepower

electric motor 3 - k2,360 12,825 1,695 6k5

Pulp pump (Wilfley AF), capacity
51 gallons per minute, 30 ft head,
electric wotor 1-1/2 horsepower 2 < 1,0k0 1,820 40

Stainless steel classifier

size 6 ft by 24 ft with

2-horsepover electric

motor L © 18,000 27,000 ' 720

Classifier wash ‘pump,

with 3-horsepower electric
motor, capacity S0 gallons. per
winute, 30 ft aead :
(100 gallons per winute maximum) 6 3,120 5,460 120

Reagent feeder, with 1/2-horsepower .
electric wotor (Fe and MnOp) . 2 1,370 850 50

Acid feed puwp, 5 gallons per winute,
1l-horsepower electric motor 2 300 650 20

HpoS0) storage tank, capacity
15,000 gallons 1 - 71,500 3,500 300 350

HpSO), tank filling pump, capacity .
100 gallons per minute, 100 ft head, . )
with 7-1/2—horsepower electric wotor 1 350 550 15

PH Indicator and controller (Beckman
Model 7400, with indicator, electrodes, . .
and control valve) . 1 200 gks . 10

6-in. Dorrclone separator of 316
stainless steel, with rubber-liner, . )
Vortex finder, and Apex valve 1 L5 650 20

1,920

L, 0k0

270

30

525
30
50

65

$ 17,085

1,950

31,760

5,850

980
700

4,675
595
1,005

735
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Table 11 (continued)

Equipment For Leaching (Acid Process) 220 Tons Ore/Day

Estimated .Estimated
Total Estimated Estimated Estimated - Special Estimate( Total
Number Shipping Cost FOB Freight Foundation Installatinn Installed
Item Descrintion Required Weight ) Factory . Charges Cost - Cost Cost
Indicating rotaweter for water line . . : .
to No. U classifier 1 25 < 325 5 __ 15 345
G=-208 Sand pump, capacity 100 gallons per
G-208s winute, 30 ft head, with 3-horsepower : .
electric motor 2 4 1,0k0 - 1,820 Lo 90 ) 1,950
D-104 Rubber-lined neutralization, tank and
A-107 agitator comblnation, capacity
3800 gallons, with 5-horsepower . )
electric motor 1 5,840 3,285 250 165 490 4,190
. C-203 Lime feeder and hopper combination,
F-205 . hopper capacity 60 ft3, feeder size
12 in. by 6 ft, with 1/2-horsepower :
- electric wmotor ] 1 . 780 : " 970 . 30 100 1,100
G-209 Tailings puwp, 100 gallons per minute,
G-209S vaximum, 100 ft head, with 10-horsepower : .
electric motor . 2 1,790 2,390 70 120 2,580
M-206 Tailings sawpler and timer, with .
. 1/4-horsepower electric motor : Tl 400 575 15 . 25 615
F-202 Wooden pregnant slurry storage tank
F-203 agitator .cowbination, capacity
F-204 . 11,000 .gallons, with 7-1/2-horsepower . . ‘ ; )
A-20k electric wotor 3 30,525 12,195 1,200 | 600 1,830 15,825
A-205 . ' . : ’ : .
. A-206
G-207 Pregnant pulp feed puwp, capacity 100
G-207S gallons per mipnute waximum, 100 ft head, . :
with 10~-horsepover electric wmotor 2 1,790 2,390 T0 o 120 2,580
o3 F-209 Rubber-lined sand suwmp tank and rubber-
<*3 A-209 covered agitator combination, with
o 3-horsepower electric motor 1 2,000 N 800 80 ko . 120 1,040

Floor Spill Recovery System: °

" (a) G-213 Floor wash puwp with 2-horsepover
. electric motor, capacity 20 gsllons ]
per minute, 60 ft head o 1 , 190 10 - 20 395



()

(c)

(D)
(E)
(F)

()

)

R

Etu

Itewm

F-206
A-208
G-210
F-207

G-211

F-208

G-212
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Table 11 (continued)A

Equipment For Leaching (Acid Process) 220 Tons Ore/Day

Total direct cost of installed process equipment

Other direct costs:

1. Process piping (20% of A)

Total Estimated
Number Shipping
Description Required Weight
Floor sump and agitator cowbination,
tank-size 7 ft by 7 ft by 6 ft,
agitator mwotor 5-horsepower 1 3,000
Floor sump pump with 3-horsepower
electric motor, capacity 50 gallons
per winute, 30 ft head 1 520
Rubber-lined settling cone . 1 1,950
Sand pump for cone underflow 1 100
Rubber-lined sump liquor storage
tank, capacity 2700 gallons 1 3,100
Liquor puwmp to digestion tank,
with 2-horsepovwer electric .motor,
capacity 20 gallons per minute, 60 ft head 1 190

Estimated
Estimated Estimated Special Estimated

Cost FOB Freight Foundation Installation
Factory Charges Cost Cost
4,500 120 L 450
910 20 L us
1,000 80 50 150
400 5 o 20
1,260 . 125 65 190
10 20

365

2. Electrical wiring, including lighting and instrumentation at $30 per installed KW

3. Instrumentation (2% of A)
4. Painting and scaffolding (2% of A)

Total Direct Cost

Engineering and field expense (10% of C)
Contingencies (10% of (C+D))

Contractor's fee and overhead (10% of (C+D+E))

Total Comstruction Cost

Estimated

Total
Installed
. Cost

5,070

975
1,280

425

1,640

395

$105, 740

21,200
6,550
2,120
2,120

$137,730

13,775
15,150
16,665

$183,320
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Table 12

Equipment for Leaching (Acid Process) 44O Tons Ore/Day

Total direct cost of installed process equipment, process piping, electrical wirirg,
instrumentation, painting and scaffolding for 220 tons ore/day will

Factor frowm mejor equipment cost comparison to réise 22C tons ore/day to 44O tons
ore/day by 1.42

Engineering and field expense (10% of B)
Contingencies (10% of (B+C))
Contractor's fee and overhead (10% of (B+C+D))

Total Construction Cost

$137,730

$195,500
19,500
21,500
23,500,

$260,000
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G-203

G-2038

D-206
D-207

G-204
G-204S
G-205
G~2055

F-206
A-203

G-218
G-218s

Equipment for Leaching (Carbonate Process) 220 Tons Ore/Day
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Table 13

Total
Number
Description Required

Estimated
Shipping
Weight

Estimated

.Cost FOB
Factory

Estimated
Freight

Charges

Thickener (steel comstruction) with
S-horsepower electric motor,
size 75 ft diameter by 12 ft 1

Thickener overflow pump, with
14 —bhorsepower electri¢ wotor,
capacity 50 gpm - 50 ft head 2

Thickener underflow puwp, with
7-1/2 horsepower elesctric motor,

" capacity 100 gpm ~ 75 ft head 2

Pachuca tank with 250 ft© heating
coil, and for air sparging
size 16 f£t diameter by L9 ft 4

Leach solution storage tank, .
steel construction, capacity -
12,000 gallons 1

Leach solution feed pump, with
2-horsepower electric -motor,
capacity 100 gpm - 30 ft head 2

Thickeners (steel comstruction), with
S~-horsepower electric motor
gize 75 ft diaweter by 12 ft . 2

Thickener overflow pump, with
1-1/2 horsepower electric wotor
capacity 50 gpw
50 ft head 4

' Leach solution wakeup tank

(bolted steel comstruction) and

agitator cowbination,

tank size 12 ft by 12 ft, capacity -

10,000 gallons, agitator motor -

7-1/2-horsepower 1

Fresh leach solution pump, with
2 horsepower electric motor
capacity 100 gpm --30 ft head 2

120,000
340
1,000

84,000

3,500
380

240,000

680

8,700

380

27,200
1,600

2,100

22,000

780

1,720

54,400

3,200

3,000

1,720

4,800

20

Lo

3,360

140

9,600

ko

350

20

Estimated Estimated
Special Estimated Total
Foundation Installation Installed
Cost Cost Cost
2,000 7,000 $ 41,000

80 1,700

100 2,240

1,600 4,000 30,960
Lo 200 1,160
8o 1,820

4,000 14,000 82,000
160 3,400

150 609 L, 100
80 1,820
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Table 13 (continued)

Equipwent for leaching (Carbonate Process) 220 Tons Ore/Day

Estimated Estimated
Total Estimated Estimated Estimated Special Estimated Total"
Number - Shipping - Cost FOB "Freight Foundation Installation Installed
Item Description : Required Weight Factory Charges Cost . Cost Cost
G-206 Thickener underflow pump, with
G-206S 3-horsepover electric wmotor,
G-207 capacity 100 gpm
G-207S 30 ft head ) 4 1,800 3,560 8o 160 3,800
M-201 Sand-slime classifiers,
M-202 (in series) )
M-203 with 2-horsepover electric wotor L . 18,000 14,000 720 2,100 16,820
M-204 . . :
G-208 .
G-20858 Classifier,wash pump,
G-209 with 2-horsepower electric motor
G-2095 capacity 100 gpm . ) ’
G-210 head 30 ft ) . 6 1,1%0 5,160 60 240 5,460
G-2108 ) . ’
G-211  Pulp puwp with 2-horsepower electric ’ ‘
G-211S motor, capacity 100 -gpm - 30 ft head 2 380 1,720 . 20 8o 1,820
f
M-205 Dorrclone separator (6-in. Dorrclone)
with rubber liner, Vortex finder, and
Apex valve 1 475 650 » 20 ‘ : 65 735
Indicating rotameter for water line . » -
to No. 4 classifier 1 25 325 5 15 345
F-202 Open top pregnant slurry storage tank . - )
(volted steel), capacity- 40,000 gallons 1 . 13,600 3,810 - 545 190 950 5,495
G-212 Pulp feed pump, with 3-horsepower electric
G-212S motor, capacity 100 gpm - 50 ft head 2 900 1,780 ko 80 1,900
G-213 Wilfley sand pump, with 3-horsepower
electric wotor, capacity 100 gpum,
30 ft head 2 - 900 1,780 ko 80 1,900
F-203 Sand sump tank (steel) and agitator
A-201 combination, tank size - 4 ft by 4 £t, .
agitator motor - 1-1/2 horsepower 1 1,100 560 45 100 705
M-206 Tailings sempler and timer, with )
1/k-norsepover electric motor 1 koo 575 15 25 615



Jtem

(a) G-217

(B) F-20u4

A-202,

(c) g-214

(p) F-209

(E) G-215

(F) F-zos

(G) c-216

Description
Floor Spill Recovery Systeuw:

Floor wash pump vith‘3/h-horsepowef
electric motor, capacity 20 gpm,
60 £t head

Floor sump (steel lined) and agitator
combination, tank size 7 £t by 7.ft,
agitator wotor 3-horsepower

Floor suwp pump, with l-horsepower
electric wotor, capacity 50 gpm,
30 ft head

Settling cone for sump product (steel)
size - 5 £t-8 in. diameter

Sand pump for cone underflow, with
l/h-horsepower electric wotor,
capacity 5 gom, 50 ft head
7

Sump liquor storage tank (bolted steel)
capacity 5,000 gallobps

Liquor pump to thickener No. 1, with
1-horsepower electric motor, capacity
50 gpw, 30 ft head

Reagent feeder with 60 £¢3 hopper and
12 in. by 6 ft belt conveyor,

conveyor motor - 1/2—horsepover, electric -

Electric boist for reagenté;hoist mbtor
3J-horsepower, electric; trolley motor
1/2-horsepower, electric

-36-

Table 13 (continued)

Equipment for Leaching (Carbonate Process) 220 Tons Ore/Day

: Estimated Estimated
Total Estimat=2d4 Estimated Estimated . Special Estimated Total
Number Shipping -Cost FOB Freight Foundation Installation Installed
Required Weight Factory Charges Cost - Cost Cost
1 19 . 365 10 20 $ 3%
1 3,825 1,160 155 200 1,515
1 159 " 760 10 35 805
1 825 400 30 4o 470
1 150 570 10 30 610
1 1,509 370 60 20 90 540
1 150 760 10 35 805
2 1,560 1,940 60 200 2,200
1 1,252 2,260 50 230 2,540
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Table 13 (continued)

Equipment for Leaching (Carbonate Process) 220 Tons Ore/Day

Total Direct Cost of Installed Process Equipment
Other Direct Costs:

Process piping (22% of A)
Electrical wiring, including lighting and instrumentation at $50 per installed KW
Instrumentation (1% of A)

Painting and scaffolding (2% of A)

W N+

Total Direct Cost ‘ | - . o ,
Engineering and Field Expense (10% of c) | |
Contingencies (10% of (C+D))

Contractor's feeland overhead (10%.of (C+D+E))

Total Construction. Cost

$ 219,675

h8,330
k,200
2,200
4,395
$ 278,800
27,880
30,670
33,735

$ 371,085
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Table 1k

Ore Pulp Processing in the Higgins Ion Exchange Contactor (Concentrated Chlorids Process) 220 Tons Ore/Day Mill

" Total Estimated Estimated Total
Number , Cost : ' Installation Installed
Item Description Required . i FOB Mill ’ Cost Cost
1. 300 gallon wood tank : 1 $ 225 , $ 90 $ 315
2. 200 gallon wood tank 2 400 _ 160 560
3. 750 gallon rubber-lined steel tank . 1 : 2,250 750 ’ 3,000
L, 36-in. - 46 plate filter . ' 1 ’ 3,280 950 4,230
5. . Rubber-lined centrifuge with 2-horsepower electric 1 4,100 _ 600 4,700
motor . ' - N
6. Agifator-mixér, with 1/2-horsepower electric motor 1 : , 250 o 60 310
7. Agitator-mixer, with l-horsepower electric motor a1 _ 340 85 ' 425
8. Rubber-lined pump with 1/2-horsepower electric motor b ‘ 2,760 k15 3,175
g. Hasteloy pump with 3/4%-horsepower electric motor . 1 780 120 900
10. Gear pump - 10,000 gallons per hour, with _ 1 3,600 540 ) 4,140
10-horsepower electric motor .
11. 4 £t by 12 ft rubber-lined loading section 1 6,600 1,200 7,800
12. 2 ft-6-in. by 12 ft rubber-lined strip section 1 5,000 . 1,150 ‘ 6,150_
13. ¢ 2 ft-6 in. by 12 ft rubber-lined reservoir 1 3,500 : 750 - 4,250
%  classifier section
A . .
1. A 1 ft-6 in. by 3 ft rgbber-lined head tank 1 600 : 100 - 700
15. fon) Power cylinder for air operation 3 450 120 570
(I : . .
16. (5 12-in. steel plug cock 2 600 150 v 750
17. 8-in. 3-way steel plug cock’ . 1 " 380 90 470

18. 2-in. rotameter ‘ 1 260 55 315
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Table 14 (continued)

Ore PulprPfocessing in the Higgins Yon Exchange Contector {Concentrated Chloride Process) 220 Tons Ore/Day Mill

Total direct cost of installed process equipment
Other direct costs

Process piping (50% of A)

. Instrumentation (10% of A) A

.. Electrical wiring (includes power, lighting, and instrumentation at $50 per installeé KWH)
. Footings and foundations (5% of A)

. Painting and scaffolding (2% of A)

Tt FWw D

Total direct cost

Engineering aend field expense (10% of C)
Contingencies (10% of (C+D))
Contractor's fee and overhead (10% of (C+D+E))

Totel Construction Cost

$h2, 760

21,380
4,280
1,000
2,140

855
$72,415
7,250
7,970
8,765

$96,400
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Table 15

Ore Pulp Processing in the Higgins Ion Exchange Contactor (Concentrated Chloride Process) 440 Tons Ore/Day Mill

A. Total direct cost of 1nstalled process equipment for 220 tons ore/day mlll $h2,760

B. Factor by Cosi Comparison to raise process equipment items from 220 tons ore/day mill )
to 44O tons ore/day mill by 2 ($42,760 x 2) for total direct cost of installed process equipment* °

c. Other direct costs:

1. Process piping (50% of B)

2. Instrumentation (10% of B)

3. Electrical wiring (includes power, lighting and instrumentation at $50 per installed KWH
4., Footings and foundations (5% of B)

5. Painting and scaffolding (2% of B)

D. - Total Direct Cost

E. Engineering and field expense (10% of D)

F. Contingencies (10% of (D+E))

G. Contractor's fee and overhead (10% of (D+E+F)) -
H. Totsl Construction Cost '

*Column sizes for 220 tons ore/day mill are thought to be max1mum, and if 440 tons ore/day mill is cons1dered ‘then it is
necessary to use two sets of the same columns and equipment, rather than to enlarge.

$85,520

42,760
8,550
2,000
4,275
1,710

$1u4k 815

14,480

17,520

19,275

$196,090
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Table 16

Ore Pulp Processing in the Higgins Jon Exchange Contactor (the Dilute Chloride Process) 220 Tons Ore/Day Mill

Description

. 2000 gallor wood tank

36-in. 45 plate filter

Agitator-mixer for side mounting, with
3-horsepower electric motor

Gear pump, 10,000 gallons per hour, with
1C~horsepovwer electric wotor

Rubter-lined transfer pump, with l-horsepower
electric motor

L £t by 12 ft rubber-1lined loading section
2 ft - 6 in. by 12 ft. rubber-lined strip section

2 ft- 6 in. by 12 £t rubber-lined reservoir
classifier section

1 f; - 6 in. by 3 ft rubber-lined head tank
Cylinder for air operafing

12-in. steel plug cock

B-in. 3-wey steel plug cock

2-in. rotemeter

Total Direct Cost.of Proeesé Equipment

Other Direc: Costs:

Process piping (50% of A) - s 2 2
Instrumentation (10% of A)

Footings and foundations (5% of A)
Painting and scaffolding (2% of A)

A IR S WU VI

Total Direct Cost

Engineering and field expense (10% of C)
Contingencies (10% of (C+D))

Contractor's fee and overhead (10% of (C+I+E))

Total Construction Cost

Total
Number

Required
2

1

Electrical wiring (includes power, lighting, and instrumentation

Estimated
Cost

FOB Mill

$1,200
3,280

1,700
3,600

2,400
6,600

5,000

3,500
T00
450
600

o

260

at $50 per installed KWH)

Estimated
Installation
Cost

$ 500

950

340

540

360
1,200

1,150

750
125
120
150
90
55

Total
Installed

Cost

$ 1,700

4,230
2,040
b, 140

2,760
7,800

6,150

4,250
825
570
750
470
315

$36,000

18,000
3,600
1,000
1,800

720
$61,120
6,115
6,725
7,400

$81, 360
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Table 17

Ore Pulp Processing in the Higgins Ion Exchange Contactor (fhe Nitrate Process) 220 Tons Ore/Day Mill

Total
: . Number
Description Required
2000 gallon wood tank 2
36 in.- b6 plate filter 1
Agitator-mixer with 3-horsepower motor, 2
for side mounting
Gear pump, 10,000 gallons per hour, with 1
lo-horsepower electric motor
Stainless steel transfer pump with 1-horsepower 3
electric motor .
4 £t 5y 12 ft stainless steel loading section 1
2 ft -6 in. by 12 ft stainless steel strip section 1
2 ft -6 in. by 12 ft stainless steel reservoir, 1
classifier section .
1 £t -6 in. by 3 Tt stainless steel head tank 1
Power cyiinder for air operation 3
12 in. stesl plug cock 2
8 in. 3-way steel plug cock 1
2 in. rotameter 1

Total Direzt Cost of Installed Process Equipment

Other Direct Costs:
1. Process piping (50% of A)
2. Instrumentation (10% of A)

. Footings and foundations (5% of A)
. Painting and scaffolding (2% of A)

T EFw

Total Dirept~Cost

Engineering and Field Expense (10% of C)
Contingencies (10% of (C+D))

Contracter's fee and overhead (10% of (C+D+E))

Total Consiruction Cost

Estimated
Cost

FOB Mill

$1,200
3,280,

1,700
3,600
3,450

8,400
7,000

4,800

900
450
600
380

260

Electrical wiring (includes power, lighting, and instrumentation at $50 per installed KiH)

Estimated
Installation
Cost
$ 500

950

340
540
520

1,680
1,750

1,200

180
120
150
90
55

Total
Installed
Cost
$ 1,700
4,230

2,040
4,140

3,970

10,080
8,750

6,000

1,080
570
750
470
315

$hke,095 -

22,050
4,410
1,000
2,205

885

$7h, 615
7,470
8,215
9,035

$99,365
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Table 18

Ore Pulp Processing in the Higgins Ion Exchange Ccntactor (the Carbonate Process) 220 Tons Ore/Day Mill

Description
2000 gallon wood tank

36 in. - 46 plate filter

- Agitator-mixer for side mounting, with

3-horsepover electric motor

Gear pump, 10,000 gallons per hour, with
10-horsepower electric motor

Steel transfer pump with l-horsepower electric
motor '

L £t x 12 ft steel loading section
2 ft-6 in. by 12 ft steel strip section

2 ft-6 in. by 12 ft steel reservoir,
classifier section

1 £t-6 in. by 3 ft steel head. tank
Cylinder for air opera£ion

12 in. semi-steel plug cock

8 in. semi-steel 3-way plug cock

2 in. rotameter

Total Direct Cost of Installed Process Equipment

Other Direct Costs:
1. Process piping (50% of A)

2. Instrumentation (same as for the Dilute Chloride Process !
3. Electrical wiring (including power, lighting, and instrumentation at $50 per installed KWH)

(c.30% U308 in Ore)

Total
Number

Required
2

1

L. Footings and foundations (same as for the Dilute Chloride Process)
5. Painting and scaffolding (same as for the Dilute Chloride Process)

Total Direct Cost

Engineering and field expemse (10% of C)
Contingencies (10% of {C+D))

Contractor's fee and overhead (10% of (C+D+E)

Total Construction Cost

Estimated
Cost

FOB Mill

$1,200
3,280

1,700
. 3,600
1,000

4,800
4,000

2,500

" 300
450
600
380
260

Estimated
Installation

$

Cost

500

950

3%0
540
180

960
1,000

650

60
120
150

90

55

Total
Installed
Cost
$ 1,700
k,230

2,040
4,140
1,180

5,760
5,000

3,150

360
570
750
470
315
$29,655

14,850
3,600
1,000
1,800

720
$51,635
5,165
5,680
6,250

$68,730
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Resin for Higgins Contactor (267 £3 at $75)

Total Direct Cost at Mill Site

“hh-

Table 19

Resin Cost for 220 Tons Ore/Day Mill

Estimated
Total
- Cost

$20,025

$20,025



'Resin for Eiggins Contactor (53% £t5 at $75)

Total Direct Cost at Mill Site

~45-
Table 20

Resin Cost for 44O Tons Ore/Day Mill

Estimated
Total
Cost

$40,050

© $40,050 .
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Item

19
20
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Table 21

Steam Table Drying and Packaging Facility for 220 Tons Ore/Day Mill

Estimated - Estimated Estimated . Estimated Estimated Estimated

Total
o Number Shipping - Cost FOB Freight Special Installation Total Installed
Description Required Weight B Factory Charges Foundation Cost Cost Cost
1. Steam drying table 1 2,000 © 3,520 80 ' - 900 + 4,500
2. Scales (0 - 1000 1b) 1 800 ' 1,235 35 220 o 1,490

A. Total Direct Coat of Installed Dry1ng and Packaglng Facility

B. Other Direct Costs:

1. Process piping (7% of A)
2. Instrumentation (3% of A)

3. Electricel wiring ($50 per installed KWH) C::;%?4’7\_4z;><§_¥, <:l?§>

k. Painting and scaffolding (2% of A)

5. Footings end foundations (5% of A)

C. Total Direct Cost

D. Engineering and Field Expense (10% of C)

E. Contingencies (10% of (C+D))

G. Total Construction Cost

- F. Contractor 8 fee and overhead (10% of (C+D+E))

$ 5,990

420

180

30

120

300

$ 7,040
705

115

850

$ 9,370
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Table 22

Steam Table Drying and Packaging Facility for 440 Tons Ore/Day Mill

A. Total Direct Cost of Installed Drying and Packaglng Facillty'Items

for 220 Toms Ore /Day Mill . | _ $ 7,040
B. Factor from Major Equipwent Cost Comparlson to Raise 220 Tons Ore/Day : .
to 440 Toms Ore/Day by 1.0125 | ‘ - $ 7,130
C. Engineering and Field Expense (10% of B) | o 715
D. Contingencies (10% of (B+C)) : ' , - ” 790
E. Contractor's fee and overhead (10% of (B+C+D)) : ) 865
'F. Total Conmstruction Cost } ~ _ o A : $ 9,500
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Table 23

Operating Expens2 for Crushing and Grinding for 220 Tons Ore /Day

Description
Operating labor1
Operating supplies2
Me.intenance labor3
Maintenance suppliesh
Utilities5
Total Direct Cost

Amortization6

Total Direct Operating Cost

Classification Men/Shift

Shift Day

Leadman

Operator

Helper X
Operator (rod mill)

Laborers

Total Cost per Operating Day

el

Description 1 1b Rod
1 ton ore

Grinding rods 220
Miscellaneous

$259,670 at 4%

330

$259,670 at 5%
330

2040 KWH/8hr operating day at $0.011 per KWH

$259,670
5 x 330

WW -

Cost Per
Operating
Day
$ 130.60

27.00

31.50 -

39.50
22.44
$ 251.04
157.38
$ 408 .12

MH/Day

n
FF oo

Per 1b

$0.10

Cost
Tons of Ore
Operating Day
$ 0.5936
©0.1227
0.1432
0.1796
. 0.1020
1.1411
0.7154
$1.8565
$/Hr Days /Week $ /Week $/Operating Day
1.95 5 78.00 12.38
1.80 5 72.00 11.43
1.70 5 68.00 10.79
1.85 T 310.80 49.33
1.75 7 294 .00, 46.67
130.60
Sub-Total Total
¢ 22.00
5.00 - $ 27.00
$ 31.50
$ 39.50
$ 224k -
$157.38
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Table 24

Operating Expense for Crushing and Grinding for 44O Tons Ore/Day

sy

Cost Per. : Cost
Operating N Ton of Ore
Item Description ' . Day Operating Day
A. Operating labor> N $ 177.26 $ 0.4029
B. Operating supplies2 ' 51.50 . 0.1170
C. Maintenance labor> L0.30 0.0916
Ny ‘ '
D. Maintenance supplies . : 50.38 0.1145
E. Utilities5 hh.88 . 0.1020
F. Total Direct Cost o $ 364.32 ) . 0.8280
G. Aworti zation® ‘ ' : 201.52 ~ 0.4580
H. Total Direct Operating Cost $ 565.84 . _ ; 1.2860
Classification Men/Shift  Shift/Day  MH/Day $ /Hr Days/Week  $/Week $/Operating Day
1 Leadman 1 1 8 1.95 5 78.00 : 12.38
Operator 1 1 8 © 1.80 5 T72.00 : 11.43
Helper - 1 1 8 1.70 5 68.00 10.79
Operator (rod will) 1 3 2k 1.85 7 310.80 49.33
Laborers 2 3 48 1.75 T 588.00 93.33
Total Cost Per Cperating Day ' ' ’ " 177.26
i 1 Lb Rod o
Description : T Ton Ore ) . Per/Lb . Sub-Total ’ Total
2 Grinding rods ' ’ 4ho $0.10 $l4k .00 $51.50
Miscellaneous o T7.50 o
: §3321500 at 4% . . L
0.30
3 330 | - ' 0
" $332,500 8t 5% , : : _
330 . 50.38
5 4080 KWH/8 hr operating day at $0.011 per KWH $ 44.88
6 332,500 - $201:52

5 x 330



Item

Ton

Descriptian
Operating 1aborl

Operating supplies2
3

Maintenancéilabor
Maintenance supplies
Utilities5
Total Direct Operating Cost
Amortization6

Total

Classifiéation

Leadman
Operators
Helvers
Laborers

Total Cost per Calendar Day

Total Cost per Operating Day

“ Description

HoS0L
ca(0H),
Miscellaneous

Total Cost per Operating Day

$183,320 at 4%
330

$183,320 at 5%

330
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Table 25

Operating Expense for Leaching,(Acid Process) 220 Tons Ore/Day

Cost
Ton of Ore

Operating Day

$ 1.5394
1.6497
0.1009
0.1262
0.0930
3.5092
0.5050

k.o142

Cost Pex
Operatiag
Day
$ 338.66
362.9%
22.20
27.77
20.4é
172.02
111.1¢
883.13
Men/Shift Shift/Day MH /Day $/Hr Total
1 3 24 2.00 $48.00
z 3 48 1.85 88.80
= 3 48 1.75 8k.00
g 3 48 1.75 8k4.00
. $304.80
§§9%;§9 $338.66
"Lbs/Ton Ore Total Lbs Unit Cost Total
75 "16,500 $30/Ton $247.50
Lo 8,800 $25.10/Tca 110.44
5.00
$362.94
22.20
27.177
Electricity for lighting & power, 1860 KWH/24 hr Operating day at $0.011 per KWH 20.46
$111.10

$183,320
5x 330
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Table 26

Operatinz Expense for Leaching (Acid Process) 440 Tona,Ore/Day

Cost Per Cost
) . Operating . Tons of Ore
Item . Description : Day - Operating Day

A. Operating labor! . " $ L432.00 . $ 0.9818"

B. Operating supplies2 o ) 723.38 .’ 1.6440

c. Maintenance labor> o 31.51 0.0716

D. Maintenance supplies ' 39.39 0.0895

E. Utilities’ : . ho.92 0.0930

F. Total Direct Operating Cost ‘ $1,267.20 2.8800

G. Amortization6 - . 157.58 ) 0.3581

H. Total , ‘ ‘ ' $1,424.78 3.2381
Classification Mea/Shift Shift/Day MH /Day 'ym" . Total

1 Leadman 1 3 ol 2.00  $48.00
Operators 2 3 48 - 1.85 88.80
Helpers 3 3 72 1.75 126.00
Laborers 3 3 T2 1.75 "126.00
Total Cost per Calendar Day ' _ $388.80
Total Cost per Operating Day‘§§§§§§9 $432.00
Description o LbE/Ton Ore Total Unit Cost Total

2 Hgsoﬁ . 75 lbs 33,000 1bs $30/Ton $495.00
Ca(OH)»5. . i . 140 1bs 17,600 1bs $25.10/Ton 220.88
Miscellaneous . ’ 7.50
Total Cost per Operating Day ' $723.38
$260,000 at U3

3 330 31.51

" 260,000 at 5 T ' )

330 . 39.39
5 3720 KWH/per 24 hr Operating Day at $0.011 per KWH ] . 40.92
6 $260,000 $157.58

5 x 330



W
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£Qu

F.

G.

H.

Operating laborl

Operating supplies2

Mainténce 1abor3

4

Maintance supplies
Utilities’
Total direct operating cost

Amortization5

.Total

Classification

1. Leadman {mill house)

Cperators {thickener no.l)
Operators (pachuca tanks)
Operators (CCD thickeners)
Operators (sands-slime separator)
Helpers (sands-slime separator)
Helpers (CCD thickeners)

Helpers (reagent make up)

Laborars (general)

Total cost per calendar day

Totdl cost per operating day

Description

2. Na2003
NaHCO
4_Misce lansous

Total cost per operating day
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Table 27

Operating Expense for Leaching - Carbonate Process - 220 Tons Ore/Dal

Cost Per . . Cost -
Operating Tons of Ore
Day . Operating Day

3535.33 ' 1.7515

399.00 1.h045

ih.98 .2045

- 56.23 .2556

A8.45 .2202

843.99 3.8363

22h.90 o 1.0222

$ 1,068.89 4.8585
Men/Shift .- ShiftZDaz o MHZDax our
1 3 24 : $ 2.00
1/2 3 12 1.85
1/2 3 12 1.8
1/2 3 12 1.85
1/2 3 12 1.85
1 3 24 1.75
J1 3 2k 1.75
1 3 2k 1.75
2 3 48 1.75

$346.80 = $385.33

Lbs/Ton Ore Total Unit Cost Total
28.14 6190. $45/Ton $ 139.00
17.09 . 3760. . ~ $85/Ton 160.00
10.00
$ 309.00

Total

$ 48.00
22.20
22.20
22.20
22,20
42,00
42.00
42.00
84.00

$ 346.80
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‘Pable 27 (continued)

Operating Expense for Leaching (Carbonate Process) 220 Tons Ore/Day

Description - _ | . Total
$371,085 at 4% | | : J |
330 N A , . $}+h.98
$371,085 at 5% '
330 | , $56.23
950 KWH/24 hr ogerétiﬁg day at $0.011 per KWH $10.45 S $48.45
Process steam 05,000,000 Btu _ _ : : .
o (0.3(5 x16.25 o6 = 18.1 Bbls at $2.10) $38.00 |
$371,085 - | | ‘ $224.90

5 x 330
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Table 28

Operating Expense for the Higgins' Ton Exchange Contactor (Concentrafed Chloride Process) 220 Tons Ore/Day Mill

Operating laborl

Opereting supplies2

Maintenance labor3

Maintenance supplies2+

Utilities5

Total Direct Cost
Amortization6

Total Direct Operating Cost

Classification

Operator

Laborer

Total Cost per Calendar Day
Total Cost per Operating Day

Description
NaCl

CaCla

MgOo

Resin
Miscellaneous

Total Cost per Operating Day’

$96,40C at U
330

$96,400 at 5%
330

Men/shift

1
1

Lbs/Da

660
2,600

. $86.40

500 KWH/24 hr operating day at $0.01l per KWH

Process steam

$96,400 (construction cost of facility)

5 x 330

$20,025 (resin)
5 x 330

9

(0.30% U308 in Ore)
Cost Per
dperating

Day
5 96.00
118.67
11.68
14,61
T.45
s 248.41
70.56

$ 318.97

Shift/Day

3
3

Ft3/Daz

0.81

$6.60
0.85

$58.42

12.14

Cost
_Ton of Ore
Operating Day

$ 0.4364 -

0.5394

0.0531

0.0664

0.0339

$ 1.1292

0.3207

$ 1.4499
MH /Day $/Ar Total
2k 1.85 $ 4. lo
2l 1.5 42.00
$ 86.40
$ 96.00
Cost/Lb Cost/Ft3 Total
$0.0075 $ b.95
0.0175 45.50
0.0525 2.47
$75.00 60.75
5.00
$118.67
$ 11.68
$ 14.61
$ T.45
$ 70.56
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Table 29

-55..

Operating Expense for the Higgins Ion Exchange Contactor {Concentrated Chloride Process) 220 Tons Ore/Day Mill

Operating laborl

Operating supplies2

Maintenance labor3

Maintenance suppliesu

Utilities5

‘Total Direct Cost ]

Amortization6

Total Direct Operating Cost

Classification

Operator

Laborer

Total Cost per Calendar Day
Total Cost per Operating Day

Description

NaCl

CaClo

MgO

Pesin
Miscellaneous

"Total Cost per Operating Day

$96,400 at 4%
330

$96,400 et 5%
330

Men/Shift

Lbs/Day

330
1,300
23.5

600 KW1/24k hr operating day at $0.0l1 per KWH

Process steam

$96,400 (construction cost of facility)

5 x 330

$20,025 (resin) -
5 x 330

e

(0.15% U308 in Ore)

Cost Per

Operating

Day
$ 96.00
92.21

11.68

.61
7.03
$ 221.53
70.56
$ 292.09

Shift /Pay

0.81

$6.60
0.43

$58.42

$12.14

Cost
Ton of Ore
Operating Day
' $ 0.4364
0.4k191
0.0531
0.0664
0.0320
$ 1.0070
0.3207
$ 1.3277
MH/Day $/8r
2L 1.85
2 1.75
Cost/Lb Cost/Ft3
$ 0.0075
0.0175
0.0525
$75.00
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Table 30

Operating Expense for the Higgins Ion Exchange Contactor (Concentréted Chloride Process) 44O Tons Ore/Day Mill

Operating laborl

Opereting supplies2
3

Maintenance labor

Maintenance supplieslL

Utilities5

Total Direct Cost
Amortization6

Total Direct Operating Cost

Classification

Operator
Labcrer
Helper

Total Cost per Calendar Day
Total Cost per Operating Day

Description

NaCl

CaCl2

MgO0

Resin

Misc=llaneous

Total Cost per Operating Day

$196,090 at 4%
330

$196,050 at éﬁ

330

Men/Shift
1
1
1

© $128.40
-9

Lbs /Day

1,320
5,200
9k

1200 KWH/24 hr operating day at $0.01l1l per KWE

Process steam

$196,050 (coﬂstruction cost of facility)

5 x 330

$40,050 (resin) .
5 x 330

(0.30% U50g in Ore)

Jost Per

Jperating
Day
P 142.66
237.34
23.77
29.71
.90
s Lu48.38
143.11
S 591.49
Shift/Day -  MH/Day
3. 24
3 24
3 . 2k
Pt3/Day Cost /Lb
$0.0075
0.0175
0.0525
1.62
$13.20
1.70
$118.84

$ 2h.27

Cost
Ton of Ore
Operating Day

$ 0.3242
0.539k
0.0540
0.0675
0.0339

$ 1.0190
0.3253

$ 1.3443

Cost/Ft3

$ 75.00

Total

$ Ub.bo
42.00
42,00

$128.40
$142.66
Total

$ 9.90
91.00
k.oh

121.50
10.00

$237.34 -
$ 23.77

$ 29.71

$ 1k.90

$143.11
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Table 31

Operating Expense for the Higgins Ion Exchange Contactor (the Dilute ‘Chloride Process) 220 Tons Ore/Day Mill

Operating 1aborl

Operating supplies2
3

Maintenance labor

Maiqtenance'suppliesh

Utilities5

Total Direct Cost
Amortization6

Total Direct Operating Cost

Classifization

Operator

Laborer

Total Cost pef Calendar Day
Total Cost per Operating Day

Description

NaCl

HpS0y

MgO

Resin
Miseellaneous

Total Cost per Operating Day

$81,360 at u%
330

$81,360 at 5%
330

Men/Shift
1
1
$86.40
.9
Lbs/Day - A
RNV PR
5,150 N
"985 Wt
. 470

600 KWH/24 hr operating day at $0.011 per KWH

Process steam

$81,360 (construction cost of facility)

5 x 330

$20,025 (resin cost)
5 x 330

(0'30%’U3°8 in Ore)

Cost - Per

Op=rating
Day

$ 96.00 %gl(“r
143.38 -
9.86" —

12.33
TS
$ 269.02

61.45 éff;////

- $ 33047 —

Shift /Day

-3
3

0.81

$ 6.60
0.85

$49.31

$12.14

}J“VJ,Gin:Jisz/blzﬁb 0.0L48

Cost
Ton of Ore

Operating Day
$ 0.L4364

0.6517

0.0560

0.0339

$ 1.2228

0.2793

$ 1.5021
ME/Day $/8r
.o 1.85
2l ‘ , 1.75

" Cost/Lb Cost/Ft3

- L

$ 0.0075- d\(/
0.015

0.0525 NC :

$60.75

Total

11 e}

k2,00
86.40
96.00
Total
$38.63
14.32
24.68

60.75
5.00

$143.38
$ 9.86

$ 12.33

$ T.45

$ 61.45
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Table 32

Operating Expense for the Higgins Ion Exchange Contactor (the Dilute Chlorids Process) 220 Tons Ore/Day Mill

Operating La.borl
Operating supp'lies2
Méintenance labor3
Maintenance supplies
Utilities5
Total Direct Cost
Amortization6

Total Direct Operating Cost

Classification : ‘Men/Shift
Operator L1
Laborer ' ) 1
Total Cost per Calendar Day
Total Cost per Operating Day 86ého
" Description ~ Lbs/Day
NaCl 2,575°
HpS0y, Ry
Mg0 235
Resin
Miscellaneous

Total Cost per Operating Day

$81,360 at 4%

330
$81,36C at 5%

330

600 KWH/24 hr operating day at $0.011 per KWH
Process steam ’

$81,360 (construction cost of facility)
5 x 330

$20,025 (resin)
5.x 330

(0.15% U308 in Ore)

Cost Per
Operating
Day
$ 96.00'
104.57

9.86
12.33
7.03
$ 229.79
61.45
$ 291.24

Shift/Day

3
3

Ft3/Daz

0.81

$ 6.60

$49.31

$12.1k

‘MH/Day

2l
2h

Cost/Lb

$0.0075
0.015

0.0525

Cost

Tons of Ore
Operating Day

$ 0.4364
0.4753
0.0448
0.0560
0.0320
4 1.04ks
10.2793
$ 1.3238
$/Hr
1.85
1.75
Cost/Ft3
$75.00

Total

$hl. ko
42,00

$8L. 4o
$96.00
Total
$19.32
T7.16
12,34

60.75
5.00

$104.57
$ 9.86

$ 12.33

$ 7.03

$ 61.45
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Table 33

Operating Expense for the Higgins Ion Exchange Contactor (the Nitrate Process) 220 Tons Ore[Day Mill

> x 330

(0.30% U3°8 in Ore)

Cost Per
Operating
Day
Operating 1abor1 $ 96.00
Operating suppliea2 216.35
Maintenance labord 12.04
Maintenence supplies 15.06
Utilities’ 7.45
Total Direct Cost $ 346.90
Amortization6 A T72.36
Total Direct Operating Cost $ 419.26
Classification Shift/Da;
Operator 3
Laborer . 3
Total Cost per Calendar Déy . :
Total Cost per Operating Day §§§§39
Description Ft3 Da,
NH), O3
HoSQ)
Mg0
Resin 0.81
Miscellansous
Total Cost per Operating Day
$99,365 at 4%
330 _
$99,365 at 5% -
330 .

600 KWH/24 hr operating day at $0.01l1 per KWH $6.60
Process steam : 0.85
$99,365 (construction cost of facility)
ERED . . $60.22
$20,025 (resin) $12.14

2k
24

Cost/Lb

$ 0.045
0.015
0.0525

Cost
Operating Day
$ 0.436k

6.983u
0.0547
0.0684
0.0339
$ 1.5768
0.3289

$ 1.9057

$/ur : Total

1.85 . ‘ $hk ko
1.75 : 42.00

$86.40
$96.00

Cost£§t3 Total

$111.60
14.32
24 .68

$ 75.00 _ 6G.75

5.00
" $216.35

‘$ 12.0k4

‘$ 15.06

$ 7.5

$ 72.36
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Table 34

Operating Expense for the Higgins Ion Exchange Contactor (the Nitrate Process) 220 Tons Ore/Day Mill

Operating le.borl

Operating aupplie52
Maintenance labor3
Maintenance suppiiesh
Utilities5
Total Direct Cost
Amorti'zation6

Total Direct éost

Classification

Operator
Laborer

Total Cost per Calendar Day
Totel Cost per Operating Day

Description
NHLNO3

H2S50),

Mg0

Resin

" Miscellaneous

Total Cost per Operating Day

$99,365 at 4%
330

$99,365 st 5%
. 330

600 KWH/24 br operating day at $0.011 per KWH

Procese steam

Men/Shift

Lbs /Da,

1,240
477.5
235

$99,365 (construction cost of facility)

5> x 330

$20,025 (resin)
5 x 330 )

(0.15% U3°8 in Ore)

Cost Per Cost
Operating Tons of Ore
Day Operating Day
$ 96.00 $ 0.4364
141.05 0.6411
12.04 0.0547
15.06 0.0684
7.03 0.0320
$ 271.18 ' o . $ 1.2326
72;36 0.3289
~$ 343.5k4 ’ $ 1.5615
" shifz/Day MH /Day - $far Total
3 2l 1.85 $ 4. ko
3 24 1.75 42.00
: $ 86.40
$ 96.00
Ft3[Dax ’ Cost[Lb_ Cost[Ft3 Total
' $ 0.045 .$ 55.80
0.015 7.16
0.0525 12.3h4
0.81 $ 75.00 60.75
. 5.00
$141.05
$ 12.04
$ 15.06
$ 6.60 .
0.43 $< 7-03
$60.22
$ 72.36
$12.14
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Table 35

Operating Expenge for the Higgins Jon Excharge Contactor (the Carbonate Process) 220 Tons Ore/Dal'Mill

Operating labor1
Operating supplies2
3

Maintenence labor

Maintenance suppliesh

" Utilities’

Totel Direct Cost
Amortization6

Total Direct Operating Cost

Classification

- Operator

Laborer
Total Cost per Calendar Day
Total Cost per Operating Day

Description
NaHCO3

NaOH 2120

NapCO3 (credit)
Resgin
Miscellanecus

Total Cost per Operating Day

$68,730 at 4%
330

$68z73o at 5%
330

(0.30% U308 in Ore)

600 KWH/QM hr operating day at $0.011 per KWH

Process steam

$68,730 (construction cost of facility)

5> x 330

§2o,02 (resin)
x 330

Cost Per Cost
Operating . Tons of Ore
Day o ’ Operating Day
$ 96.00 $ 0.4364
298.90 1.3586
- 8.33 0.0378
11041 0.0473
T7.45 0.0339
$ 421.09 ’ $ 1.9140
53.79 11‘5 ﬁ;eflk&/hll_) ‘u:/‘[;,._b 0.24k5
$ b7h.88 $ 2.1585
Men{Shift Shift/Dax' MH{D&Z' ) §{Hr Total
1 3 2l 1.85 & 44 .80
1 3 2L 1.75 k2.00
$ 86.40
8%&0__ . $ 96.00
Lbs [Dax‘ : Ft3 Da. Cost/Lb Cost[g t3 Total
4,850 o $ 0.0425 & $205.70
= 2,700 W Lo f‘E-an‘\tto(B’; ‘f-&"#un h-0. 061 —0 ‘/{5";/’5& 16)_;70
44 6,100 : 0.0225,4 (-) 137.25
0.81 $ 75.00 60.75
5.00
Hoco com e tahe a cocolef - $298.90
when e carbonatiom f.(m /. /
n°+-pravfala.l Sef.’mu?,c_, /12 $ 8.33
$ 10.41
$6.60
0'85 $ 7-“‘5
$41.65
$ 53.79

$12l1u
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Table 36

Operating Expense for Steam Table Drying and Packaéing for 220 Tons Ore[pay‘Mill

130?'“"_

Operating le.bor1

Obergting supplies2
3

Maintenance suppliesh

Utilities’

Total Direct Cost
Amortization6

Total Direct Operating Cost

Included with cost of leaching

4 drums at $5.00 each (¥Z

$9370 at 4%
330

$9370 at 5%
330

Included with cost of leaching

$9370 )
> x 330 :

Cost Per - . . Cost
Operating . _ Lb U308
Day Operating Day

$ 20.00 . $ 0.01597
1.1k . 0.00091
1.42 0.00113

$ 22.56 ‘ ' 0.01802
5.68 0.00453

$ 28.24 0.02255

FC},*’XAWJ | $20.00
&Mx4$ﬂnm W | $ 1.1k

“$ 1.b2

5.68
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Table 37

Operating Expense fbr Steam Table Drying and Packaging for 220 Tons Ore/Day'Mill

<:;@,(3Pﬁ% =y

Operating 1a.bor1
Operating supplie52
Mainténance 1e.bor3
Maintenance supplies
Utilit_ies5

Total Direct Cost

Amortization6

Total Direct Operating Cost

Included with cost of leaching

2 drums at $5.00 each

$9370 at 4%
330

$9370 at 5%
330

Included with cost of leaching

$9370
5 x 330

-Cost Per.
Operating
Day

$ 10.00
1.1k

1.42

- $ 12.56
5.68
$ 18.24

Cost
Lb U308

Operating Day

$ 0.01597
0.00182

0.00227

$ 0.02066
0.00907

$ 0.02913

$10.00

1.1k

1.42

5.68
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Table 38

Operating Expense for Steam Table Drying and Packaging for 44O Tons Ore/Day'Mill

Operating labor1

Operating éupplies2
3

Maintenance labor

Maintenance supplies

Utilities5

P

Total Direct Cost
Amdrtization6

Total Direct Operating Cost

Included with cost of leaching

8 drums at $5.00 each

$9500 at 4%
330

$9500 at 5%
330 )

Included with cost of leaching

$9500
5 x 330

Cost Per
Operating
Day

$ 40.00

1.15

1.4k

$ 42.59
. 5.75
$ 48.34

Cost
Lb U308

Operating Day
$ o.

.00046

“$ 0.

.00229

$ 0.

»$ 4o.

01598

.00057

01701

01930

15

ik
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Table 39

Staffing and Salaries of Superviéory)uCIerical, Security, Laboratory, Health, and Safety Personnel

Item - Classificatién ’ Required ' _ Salary . Total
1. Plant menager | | ' - 1. ' 800 $ 800
2. Plant éuperintendent | RS .'; ) 700 - 700
3. Metallurgist , | S - 600 - ' 600
b Chemist - | ' 1 . 500 o 500

s, Shift bosses . | . ; 450 | 1,800 -
6. Office manager : 1 » 450 450
T Accountant ‘ V 4 | 1 ' " L4oo o koo
. 8. Clerks and étenographers 2 250 | 500
9. Laboratory technicians 2> . 350 : 700
10. Purchasiﬁg agent 4 | : 1 : kso . 450
11. - Master mechemic . 1 . 600 . 600
gz - 12. Warehouseman | ' 1 o 400 N 400
@ 13. Security, health, safety 1 350 350
2; 1k, ~ Security guards Y ‘ » 330 | 1,320
@ s, Total Cost per Month ‘ - ‘ ' $ 9,570
16. Total Cost per Operating Day (32270 X 12, : - o $ 348

330



Item

Description
220 tons ore/day will

440 tons ore/day will

© 66-

' Tgble 40

Maintenance Overhead Labor for 220 and 440 Tons Ore/Day Mill

Estimated
Labor Per
_Ton Ore

$ 0.30

0.20

Total Labor'
for Mill
Per Day

$ 66.00
88.00
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Table 41

Meintenance Supplies for Ceneral Facilities for 220 and 440 Tons Orq/Day'Mill

Item . Description
1. 220 tons ore/day will
2. L4O tons ore/day will

Note - Indirect operating maintenance supplies cost is assumed to be’ equal to the ’

cost of indirect operating malntenance labor.

Estimated . Total Supplies
Supplies For For Mill -
Ton Ore Per Day
$ 0.30 $ 66.00
0.20 88.00



Item

B

o ¥YS -

b

Description
Crushing and grinding
l. Operating labor
2. Maintenance labor
Acid leaching
1. Operating labor
2. Maintenance labor
Carbonite leaching
l. Operating labor
2. Msintenance labor
Higgins - 5 M NaCl strip
1. Operating labor
2. Maintenance labor
Higgins - 1 M NaCl strip
1. Operating labor
2. Maintenance labor
ﬁiggins - rmhnoa strii)
1. .Operating labor
2. Maintenance labor
Higgins - carbonate strip
1. Operating labor '
2. Maintenance labor
Drying and packaging
1. Operating labor
2. Maintemance labor

Supervision labor

Maintenance overhead labor

Total payroll

Payroll overhead at
12.64

Base

$ -130.60
31.50

338.66
22.20

1.14
348.00
66.00
$1,045.78

$ 131.76

-68-
Table U2

Payroll Overhead

Alt. No. 1 Alt. No. 2 Table Alt. No. 3A Alt. No. 3B Alt. No. ¢ Table Alt. No. &4 Table Alt. No. 5 Table
$ 130.60 $ 130.60 i $ 120.60 $ 130.60 $ 136.60 23 $ 1%7.26 24 $ 130.60 23
.31.50 31.50 . 21.50 - 31.50 31.50 23 ko.30 2k 31.50 23
338.66 338.66 -- 338.66 338.36 338.66 25 432,00 26 -- -
22.20 22.20 -- 22.20 22.20 22.20 25 31.51 26 -- -
-- -- - -- -- -- -- -- - 385.33 27
- -- - -- -- -- -- - - bl .08 27
-- -- 28 96.00 -- -- 29 142.66 30 -- --
-- -- 28 11.68 -- -- 29 23.77 30 -- --
96.00 - 31 - 96.00 . 3 - -
9.86 - n - 9.86 = 32 - - . -
-- 96.00 33 -- -- 96.00 34 -- -- -- -~
- ©ol2.0k 33 -- -- 12.0k 34 -- -- -— -
- - -- -- - - - - - 96.00 35
-- -- -- -- -- - - - -- 8.33 35
1.1% 1.14 36 1.1k Lk 1.1 31 1.15 38 1.1 36
348.00 348.00 ' 39 '3h8.oo 348.00 " 348.00 39 348.00 39 348.00 39
66.00 66.00 L0 66.00 66.00 66.00 ko 88.00 . Lo 66.00 ko
$1,043.96 $1,046.14 o - $1,045.78 $1,043.96 $1,046.14 -- $1,28%.65 - $1,111.88 ——
$ 131.54 $ 131.81 . $ 131.76 $ 131.5% $ 131.8) $ 161.87 o $ 140.09 .
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Indirect Operating Cost Items - (Cost per Operating Day)

‘..69_

Table 43

Estimated

Estiwated Estimated Estimated Estimated Total Cost
Gallons Cost Per Cost Per KWH For KWH For 220 Ton/Day.
Description Required 1000 Gal KWH 220 Ton Mili 44O Ton Mill Mill
Water trestwent for eteau 6.4 M $ 0.05 $'0.32
Clerical supplies ( 2;80) 7.58
Electricity for general facilities $0.011 868 1,363 9.55
Water for mill 500 M 0.02 10.00
Fuel oil (Cost based on 100-horsepower boiler, 8 months/year, 6.25 MM Btu/bbl fuel oil
at $2.10 and 75% boiler efficiency
33475 x 100 x 240 x 2k _ 4120 x $2.1) 26.40

0.75 x 6.25 x 10°

365 x .9

Taxes and insurance cost based on 1-1/2% coustruction cost of will per annum.

Amortization cost based on comstruction cost of general facilities over 5-year period.

Total Cost
440 Ton/Day
Mill
$ 0.64

7.58
15.00

20.00

39.60
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