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Capital expenditures have been assumed to include only the haul road
estimated at $2.75 million. Operational expenditures include all vehicle
costs including truck and trailer purchase, major repairs and aormal
maintenance for the trucks, road maintenance, fuel, labor, taxes and
insurance. Administrative, scheduling and other indirect costs have not
been included. Table 2 summarizes the quantities, unit cost assumptions
and calculated total costs for tailings haulage. Approximately 75
percent of the total haulage cost consists of fuel, labor, maintenance
and repair for the vehicles. Based on past cost trends, the proportion
of the above mentioned items to total cost will likely increase in the

future.

TAILINGS IMPOUNDMENTS

Three tailings impoundment options were investigated for the
Long Park site. Option | is a scheme to place all tailings at least 10
feet below existing grade and backfilling to original grade. Options 2
and 3 provide a cover over tailings placed partially below and partially
above grade. The sequencing and technical aspects of the tailings
impoundment options are discussed in the companion report. Tables 3 and
4 summarize the unit costs and quantitites for the Long Park tailings

impoundment options, respectively.

Tables 5 through 7 display detailed yearly expenditures for Long
Park Options 1, 2 and 3. Capital expenses include embankment construc-
tion, mine backfilling, road relocation, construction of runoff diversion
ditches, haul road construction, and engineering evaluations. Not

included are costs for land purchase, right-of-way and administration.

Operational expenses include tailings placement, monitoring and all
tailings haulage costs discussed previously. Tailings impoundment
operational costs were assumed to be uniformly distributed over the
17-year operational life. Non-routine maintenance and administrative
costs such as bonds, licens~ fees, permit acquisition and supervision

have not been included. Operational costs assume that tailings would be
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Reclamation costs include removal and disposal of contaminated soils
and equipment, removal of dams and temporary diversion ditches, pipeline
reclamation, revegetation and long-term surveillence. It was assumed
that contaminated soils and equipment would be disposed as tailings

at Long Park. No costs for long-term surveillence were included.

Option 4 is 50 percent lower in cost than Option 5, primarily
because of the much smaller quantities required for embankment construc-
tion and liners. The multiple evaporation pond system considered for
Option 6 is slightly less costly than Option 5 because of somewhat
smaller embaukment and liner volumes due o increased liquid storage.

Option 5 was found to be more favorable than Options 4 and 6 from an

environmental standpoint, however, as discussed in the companion report.

PARADOX VALLEY SITES

Cost evaluations have bean made for the Paradox 2 site for an
evaporation system and for the Paradox 3 site for tailings disposal.
However, these sites have been found to be unfavorable from technical or
environmental standpoints. Therefore detailed discussions of cost

aspects will not be provided herein.
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TABLE 4

TAILINGS IMPOUNDMENT QUANTITIESl

BOTTOM

EMBANKMENT PREPA- REVEGE- EROSION DITCH DITCH

FILL RATION STRIPPING RECLAMATION TATED PROTECTION EXCAVATION nIPRAP

2 ( 1000 ) ( 100C ) ( 1000 ) COVER AREA { 1000 ) ( 1000 ) ( 1000 )

SITE OPTION (cu yds) (cu yds) (cu yds) (1000 cu yds) (Acres) (cu yds)  (cu yds) (cu yds)

Long Park I 0 L84 242 6,900 50 L84 142 3:3

Long Park 23 450 258 141 2,750 175 16 52.4
Long Park 3 450 306 165 3,300 205 16 28.8

1) Tailings quantity for all sites is 9.3 x IO6 dry tons
2) Long Park site mine backfill quantity assumed as 2,000 cu yds for all options

3) Option 2 tailings disposal was used for combined liquid and tailings disposal,
Long Park Option 6



TABLE 5

COST SUMMARY'

LONG PARK OPTION 1 FILTERED TAILINGS DISPOSAL SYSTEM

COSTS
(Thousands of 1980 §)

CAPITAL COSTS

Site Preparation2 7,965.1
Diversion Ditches 7!
Road 2,752.5
Engineering, Geotechnical,

and Environmental 1,620
Contingency 2,160

OPERATIONAL COSTS

Tailings Placement3 935.0
Road Maintenance 283.9
Haulage 17,880.5

RECLAMAT ION
Final Reclamationh 11,798.6
TOTAL L5 L66.6

1) Costs not incluc=d: land purchase, right-of-way, administration

2) Includes: stripping. excavation, bottom prepuration, mine back-
fill, and road relocation

3) Assumed placement by dozer

k) Includes: cover and erosion protection or revegetation
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Appendix 3 contains the plan and profile sheets for the Long Park
road design and the typical road section

Table 3 - LONG PARK OPTIMIM HAUL COSTS

Truck Alternate 11 Truck and Pup GVW = 114,000 1bs.
Number of Shifts Two
Number of Vehicles 5
Annualized Cost:
Vehicles $ 52,000
Vehicles N & M 807,000
*Roadway 5"/8" 162,000
Roadway 0 & M 17,800
Cost Per wet Ton $1.60
* 5"/8" represents tre structural road section. Five inches

of Bituminous asph='* over 8 inches of base.

PARADOX # 2 SITE

Two haul routes were analyzed for the Paradox # 2 Highways 141
and 90 and is 34 miles one way. The second is through the San Miguel
River Canyon. The road through the canyor will have to pe widened.
The maximum design speed is 30 m.p.h. Due .o the many curves in the
canyon, this section of road has a high accident potential. The
proximity of the San Miguel Ruiver poses the additional danger of
having a spill occur into the river.The haul through the canyon to
the disposal site is 14.4 miles.

The haul through the San Miguel Canyon proved to be more economical
than the longer route over existing roads.

Table 4 - PARADOX # Zz OPTIMUM HAUL COSTS

Truck Alternate II1 Truck and Pup GVW = 114,000 1bs.
Number of Shifts Two

Number of Vehicles 6

Annualized Cost

Vehicles $ 110,000
Vehicle 0 & M 1,010,000
Roadway 5"/8" [291,000]
Roadway O & M 24,800
Cost Per Wet Ton $2.12
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ROAD <OSTS
CAPITAL [5]

A detailed cost estimate wac prepared ‘for the Long Park haul
road. Earthwork guantities were estimated by using a mass diagram
computer program. Preliminary hydrologic calculations were performed
to estimate the size of culverts. Quantities and costs of base
course, bituminous surfacing and primer coat were calculated for all
2] road surfacing alternates.

The preliminary bid estimate for the optimum alternate is
provided in Appendix 5.

The road costs for the San Miguel Canyon Road were determined by
using a cost per mile [all costs except surfacing] of a road designed
in vary similar terrain [FISCHCREEK CANYON, CARBON COUNTY, UTAH].
The costs for the surfacing were then superimposed. Appendix 5
contains the estimated cost for this road.

OPERATION AND MAINTENANCE [6]

Table 6 shows the operational and maintenance cost used in this
study.

TABLE 6 - ROAD MAINTENANCE AND OPERATION

GRAVEL SURFACING $4,992/mile
BITUMINOUS SURFACING 1,725/ mile
Bituminous surfaced roads were considered to need only minimal
maintenance. This is based on the assumption that the initial road
section was adequately designed and constructed.

Gravel surfaced roads were considered to neec continual
maintenance. Two bladings a week were assumed to be required.
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ALTERNATIVE
TRUCK SURFACE
I GRAVEL 32.5
I BIT. 5.5/8.5
1 BIT. 4/13.5
I BIT. 4/6.5-2
I BIT. 3/10-2
I1  GRAVEL 35
II  BIT 6/9
IT  BIT 4/15.5
I1  BIT 4/7-2.5
IT  BIT 3/11-2.5
III GRAVEL 31
III BIT 5/8
III BIT 4/12
IIT BIT 4/6-2
IIT BIT 3/9.5-2
IV GRAVEL 30
Iv BIT 4/18
v GRAVEL 36
v BIT 5/22
vI GRAVEL 43
vl BIT 6/26

*NOTE: WET TONS

VEHICLE ($1000)

CAPITAL

$163
$163
$163
$163
$163

$161
$161
$161
$161
$161

$166
$166
$166
$166
$166

$544
$544

$531
$531

$608
$608

O&M

$1,060
$1,060
$1,060
$1,060
$1,060

$981
$981
$981
$981
$981

$938
$938
$938
$938
$938

$2,020
$2,020

$1,980
$1,980

$2,050
$2,050

CAPITAL

$195
$172
$175
$178
$180

$202
$178
$181
$190
$188

$191
$162
$170
$177
$176

$188
$190

$205
$210

$232
$230

TABLE 6
LONG PARK HAUL ROAD - ONE SHIFT

0 &

$51.
$17.
$.7.
$17.
$17.

$51.
$17.
$17.
$17.
$17.

$51.
$17.
$17.
$17.
$17.

$51.
$17.

$51.
$17.

$51.
$17.

ANNUALIZED COST
ROADWAY ($1000)

M
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DISCOUNT RATE :

$1000

$1,470
$1,413
$1,416
$1,419
$1,421

$1,396
$1,339
$1,342
$1,351
$1,348

$1,347
$1,285
$1,292
$1,300
$1,301

$2,804
$2,771

$2,768
$2,739

$2,941
$2,905

TOTAL

COST/TON*

$2.
$2.
$2.
$2.
$2.

$2.
$1.
$1.
.00
$1.

$1.
$1.
$1.
51,

$1.

$4.
$4.

$4.
.05

$2

$4

$4.
$4.

17
09
09
10
10

06
98
98

99

99
90
91
92
92

15
10

10

35
30

0

%

- = PRESENT WORTH - =

$1000

$24,996
$24,035
$24,075
$24,137
$24,157

$23, 746
$22,765
$22,815
$22,969
$22,929

$22,896
$21,845
$21,975
$22,098
$22,118

$47,668
$47,117

$47,060
$46,559

$50,006
$49,394

TOTAL

COST/TON*

$2.17
$2.09
$2.09
$2.10
$2.10

$2.06
$1.98
$1.98
$2.00
$1.99

$) .99
$1.90
$1.91
$1.92
$1.92

$4.15
$4.10

$4..0
$4.05

$4.35
$4.30




TABLE 7
LONG PAKr. “WUL ROAD - TWO SHIFTS DISCOUNT RATE : 0 %
............ NIMIZED COST = » = = = » = = = = = - - PRESENT WORTH - -
ALTERNATIVE VEHICLE ($1000) ROADWAY ($1000) TOTAL TOTAL

TRUCK SURFACE CAPITAL 0O &M CAPITAL 0O&M $1000 COST/TON* $1000 COST/TON*
I GRAVEL 32.5 $211 $943 $195 $51.4 $1,401 $2.07 $23,823 $2.07
I BIT. 5.5/8.5 $211 $943 $172 $17.8 $1,344 $1.99 $22,862 $1.99
I BIT. 4/13.5 $211 $943 $175 $17.8 $1,347 $1.99 $22,902 $1.99
I BIT. 4/6.5-2 $211 $943 $178 $17.8 $1,350 $2.00 $22,964 $2.00
1 BIT. 3/10-2 $211 $943 $180 $17.8 $1,352 $2.00 $22,984 $2.00
I1 GRAVEL 35 $88 $959 $202 $51.4 $1, 301 $1.92 $22,126 ..
II BIT 6/9 $88 $959 $178 $17.8 $1,243 $1.84 $21,145 $1.84
II1  BIT 4/15.5 $88 $959 $181] $17.8 $1,246 $1.84 $21,195 $1.84
11 BIT 4/7-2.5 $88 $559 $190 $17.8 $1,255 $1.86 $21,349 $1.86
I1 BT'T 3/11-2.5 $88 $95% $188 $17.8 $1,253 $1.85 $21, 309 $1.85
III GRAVEL 31 $92 $807 $191 $51.4 $1,14l $1.69 $19, 405 $1.69
II1 BIT 5/8 $92 $807 $162 $17.8 $1,079 $1.59 $18, 354 $1.59
111 BIT 4/12 $92 $807 $170 $17.8 $1,087 $1.€1 $18,484 $1.61
111 BIT 4/6-2 $92 $807 $177 $17.8 $1,094 $1.62 $18,606 $1.62
II1 BIT 3/9.5-2 $92 $807 $178 $17.8 $1,095 $1.62 $16,626 $1.62
IV  GPAVEL 30 $27 $1,600 $138 $51.4 $1,867 $2.75 $31,743 $2.76
Iv Bl 4/18 $27 $1,600 $.90 $17.8 $1,835 $2.71 $31,192 $2.71
Vv GRAVEL 36 $318 $1,730 $205 $51.4 $2, 305 $3.41 $39,193 $3.41
v BIT 5/22 $318 $1,730 $210 $17.8 $2,276 $3.37 $38,692 $3.37
VI  GRAVEL 43 $380 $1,980 $232 $51.4 $2,644 $3.91 $44,954 $3.91
VI BIT 6/26 $380 $1,980 $230 $17.8 $2,608 $3.86 $a4,342 $3.86

*NOTE: WET TONS



ALTERNATIVE
TRUCK SURFACE
I GRAVEL 32.5
I BIT. 5.5/8.5
I BIT. 4/13.5
I BIT. 4/6.5-2
I BIT. 3/10-2
II "RAVEL 35
II b. /9
II BIT 4/15.5
I1 BIT 4/7-2.5
II BIT 3/11-2.5
I17 GRAVEL 31
II1 BIT 5/8
IIT BIT 4/12
III BIT 4/6-2
II1 BIT 3/9.5-2
IV GRAVEL 30
Iv BIT 4/18
v GRAVEL 36
Vv BIT 5/22
vl  GRAVEL 43
VI BIT 6/26

*NOTE: WET TONS

VEHICLE ($1000)

CAPITAL

$204
$204
$204
$204
$204

$192
$192
$192
$192
$192

$184
$184
$184
$184
$184

$622
$622

$584
$584

$68
$683

O&M

$1,380
$1,380
$1,380
$1,380
$1,380

$1,310
$1,310
$1,310
$1,310
$1,31C

$1,050
$1,050
$1,050
$1,050
$1,050

$2, 350
$2,350

$2,120
$2,120

$2, 340
$2, 340

TABLE
PARADOX #2 VIA SAN MIGUEL VALLEY - ONE SHIFT

8

ANNUALIZED COST

ROADWAY ($1000)

CAPITAL

$341
$304
$310
$315
$317

$351
$315
$320
$-33
$330

$334
$291
$302
$313
$315

$330
$332

$356
$362

$386
$392

0 &

$71.
$24.,
$24.
$24.
$24.

$71.
$71.
$24.
$24.
$24.

$71.
$24.
$24,
$24.
$24.

$71.
$24.

$71.
$24.,

$71.
$24.
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DISCOUNT RATE :
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COST/TON*

$2.
$2.
$2.
$2.
$2.

$2.
$2.
$2.
$2.
$2.

$2.
$2.
$2.
$2.
$2.

$4.
$4.

$4.
$4.
$5.
$5.

95
83
84
85
85

85
79
73
75
75

43
29
31
32
33

»
93

64
58

15
09

0

*

- - PRESENT WORTH - -

$1000

$33,963
$32,532
$32,632
$32,727
$32,757

$32,736
$32,116
$31,395
$31,625
$31,575

$27,890
$26, 349
$26, 549
$26,734
$26, 764

$57,362
$56,601

$53,249
$52,559

$59,186
$58, 495

TOTAL

COST/TON*

$2.
$2.
$2.
$2.
$2.

$2.
$2.
$2.
$2.
$2.

$2.
$2.
$2.
$2.
$2.

$4.
.93

$4

$4.
$4.

$5.
$s.

95
83
84
85
85

85
79
73
75
75

43
29
31
32
33

99
64
58

15
09
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ALTERNATIVE
TRUCK SURFACE

I EXISTING

IT  EXISTING

*NOTE: WET TONS

TABLE 11
PARADOX # 2 VIA HIGHWAY 141 & 90 - TWO SHIFTS

DISCOUNT RATE : 0 %

------------ ANNUALIZED COST = « = = = = = ® = o =
VEHICLE ($1000)

- = PRESENT WORTH - -

ROADWAY ($1000) TOTAL TOTAL
CAPITAL 0O&M CAPITAL 0O &M $1000 COST/TON* $1000 COST/TON®
$136 $1, 700 $0 $0.0 $1,836 $2.72 $31,209 $2.71
$132 $1,530 $0 $0.0 $1,662 $2.46 $28,259 Pe.’ S



ALTERNATIVE
TRUCK SURFACE

I EXISTING

II  EXISTING

*NOTE: WET TONS

PARADOX # 3 VIA HIGHWAY 14] & 90 - ONE SHIF1

VEHICLE ($1000)

CAPITAL O&M
$136 $958
$147 $981

TABLE 12

ANNUALIZED COST

ROADWAY ($1000)

CAPITAL 0O&M
$0 $0.0
$0 $C.U

DISCOUNT RATE :

COST/TON*

T N N - T S S B A T T T T - a T e

0 %

- = PRESENT WORTH - -

TOTAL
COST/TON*

$1.62

$1.67



TABLE 13
PARADOX # 3 VIA HIGHWAY 141 & 90 - TWO SHIFTS DISCOUNT RATE : 0 %
............ MUALIZED COST = = = @ = = o = = & = - = PRISENT WORTH - -
ALTERNATIVE VEHICLE ($1000) ROAUWAY ($1000) TOTAL TOTAL
TRUCK SURFACE CAPITAL O&M CAPITAL 0O&M $1000 COST/TON* $1000 COST/TON®
I EXISTING $81 $544 $0 $0.0 $1,025 $1.51 $17,433 $1.51
II  EXISTING $88 $959 $0 $0.0 $1,047 $1.55 $17,802 $1.55

*NOTE: WET TONS






IMAGE EVALUATION
TEST TARGET (MT-3)
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ALTERNATE: VI MINE TRUCK
GVW = 224,410 1t

Payload = 100,000 lbs.

INITIAL CAPITAL COST (ICC):
SALVAGE VALUE @ 20% ICC:
SERVICE LIFE:

ANNUAL COST ONE SHIFT

DEPRECIATION $ 76,00C

’
MAJOR REPAIRS 71,250
TAX AND INSURANCE 23, 75C

ANNUAL FIXED COST $171,000

HOURLY COST

FIXED COST $ £7.86
FUEL COST 23.50
MAINTENANCE 10,50

DRIVER 14, 50

TOTAL HOURLY COST $116.30

ANNUAL COST $293,076













- R R D B BB BB B O B e BB BB O BB BB BB BB BB BB BB



INDUSTRIAL DESIGY CORPORATION

TAILINGS LIQUID EFFLUENT STUDIES
UNION CARBINF COMPANY
URAVAN MILL

The Uravan Mill of the Union Carbide Company is located at Uravan, Colorado,
on the San Miguel River frainage. The surrounding area is composed of fairly
high ridges with valleys vetween. The Dolores River flows across the

Paradox Valley and is joined by the San Miaquel River near Uravan.

To minimize potential environment damage to the river valleys, the tailings
disposal system recommended concists of “dry" or filtercd tailings disposal
below ground surface. Raffinate hleed :nd waste water from the mill circuit
will be transported from the mill by pipeline to evaporation ponds. For
ecological reasons, the site selected for these ponds is at Long Park.

The routing from the mill chnsen by Dames & Moore is up the road along side
Hieroglyphic Canyon to the edge of Paradox Valley, then follows the road past
Sharkey Mine to Long Park, estimated distance 53,705 ft.

The pipeline is to be eight inch diameter (8") Driscopipe 8600, or equal, which
has a working pressure rating of 220 PSI, design criteria working pressure
assumed at 200 PSI. Driscopipe 8600 will withstand the corrosive effects of
the hquld.

The simpliest way to protect the pipeline from vandalism is to bury the pipe.
To help maintain temperature above 40" in the pipeline during severe winter
conditions, the pipe should be buried below the frost line. At ground
temperatures below 32°F, the frost line is estimated to be 4-1/2 feet. Using
Driscopipe in a properly bedded installation, uninsulated, beneath the frost

! ne, the temperature in the liquid in the pipe will drop 15°F between the
plant and the Paradox No. 2 site. However, if the pumps are down, the
temperature will drop from 75°F to 40°F in 12 hours. If the line is adequately
inculated with qilsonite, or equal quality insulation, the temperature drop
while running will be 840°F, and the standing time for the line will be extended
to 97 hours.

This scheme of burial, 5 feet below the surface, offers the maximum protection
from vandalism, however, it may not be possible to obtain 5 foot burial along
the entire route. Burial essentially precludes menitoring the line for minor
leaks. Burial also makes it difficult to arrange 1or collection and impound-
mert of spills along the pipeline. In places where the line is crossing
gullies and/or washes, it might be possible to establish a drain layer in the
bottom of the ditch and collect most of the spill, thus minimiling a surface
spill. This will add considerably to the cost of instaliing the pipe, as it
will require special fill under the pipeline.



An above ground installation would improve monitoring for minor leaks and
facilitate impoundment of spilis. Providing protection to the environment and
to the pipeline would require either a vee ditch or a berm system for the
length of the pipe. Either a vee ditch or a berm catchment basins, of a size,
to hold the liquid in the pipe would have to be provided. The above ground
installation requlres that the pipe be anchored reqularly and to be supported
when crossing qullies or low spots.

To protect the above ground pipeline from loss in temperature, continuous 5"
thick insulation will be required.

Either buried or above ground installation will require dump valves and
containment basins at low points in the line to drain the 1ine when the pump
are down during severe winter weather.

Some provision should be made at the plant site to contain the effluent In
case the pumps are down,

To monitor the line for leaks or spills will require either pressure sensors or
flow monitors at intervals along the pipe. The simpliest method of reporting
will be by radio to a cortrol panel at the mill

Estimated costs have been nbtained from verba! quotes from vendors and from
best available information. These cost estimates are vr\llwvwa"y and should
he considered only as order of magnitude.
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