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LORAM CONSTRUCTION LTD.
1100» 840 - 7th Avenue S. W.

CALGARY» ALBERTA
T2P 3J3

July 30, 1981

Cyprus Anvil Mining Corporation
300, 355 Burrard Street
Vancouver, B.C.
V6C 2G8

ATTENTION: Mr. T.J. Adamson
Sr. Geologist, Coal Projects

Dear Sirs:

RE: Tulameen Coal Project
_____M_i_ning Cost Estimate Study

We have analyzed the cost of mining the Tulameen Coal Project and our re
port is transmitted herewith.

In accordance with the terms of reference, we have estimated the costs to
mine using the equipment fleet and methods proposed by Wright Engineers.

We have also made our own assessment of the work. On that assessment, we
have prepared a second estimate based on the methods and equipment which we
would recommend.

We have treated the preparation of these estimates as we would a project up
for competitive bid. In accordance with our normal practice, a highly
qualified "sen ior estimator" (in this case, Mr. Gordon Glaholt, a profes
sional Engineer with many years of related experience) was assigned as the
est imate team "Captai nil. He in turn was ass i gned support staff to prepare
quantity take-offs for each II work item". Specialists have provided current
data on such items as labour rates and equipment costs. The work and work
sequence has been analyzed. Crew, equipment and production are attributed
to each II work item". The costs are calculated and summarized by our com
puterized estimating program. During preparation, the estimate is reviewed
several times:
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At an early stage by the Mining Division to approve criteria and
methods.

In early draft form by Division Management. A complete revie\'J.

In semi-final form by Senior Company Management.
review and risk analysis.

A comp 1ete

The final estimate proposal is reviewed by the Division Manager
and the Chief Engineer.

Every effort has been made to make the two estimates directly comparable.
In each case, wherever possible, we have used common criteria. In each
case, we have referred to our corporate operating experience. We maintain
current history on equipment operating costs, production rates, mechanical
and operating availabilities and a broad range of other data. We calculate
equipillent haul cycles using a computerized haul cycle program which has
been derived from our own actual operating experience. In the case of the
IIWright" approach, we have accepted the production data as given.

The products in this report are detailed contractor's estimates for two
distinctly different mining approaches.

Should the "Wright ll approach be considered, we have included certain recom
mendations and comments which we felt were appropriate, based on our exper
ience.

Similarly, we have conwented on the "LORAM" approach.

We have also included certain general comments intended to be helpful.

Our assessment indicates that current economics favour the LORAM approach.
Should project start-up be delayed, those conclusions should be reviewed at
the time.

We very much appreciate the opportunity of preparing our report which, we
hope, will be helpful to yourselves. We are available to review and dis
cuss it further at your convenience.

• . . /3
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We would be pleased to demonstrate how quickly and easily our estimates can
be revised or updated, either now or in the future.

We wish you the best of luck in the development of Tulameen and hope that
we may be considered for further participation.

JWA/mkk

CONSTRUCTION LTD.
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1. TERMS OF REFERENCE

1. Prepare a cost estimate for the Tulameen open pit coal mine

based on the mining method proposed by Wright Engineers Ltd.,

hereinafter referred to as Alternate A.

2. Prepare a second cost estimate (Alternate B) based on

Alternate A des i gn cri teri a and bas ic product ion pa rarneters,

using Loram Construction Ltd.'s proposed mining methods.

f

ir. 3. Submit a comparative analysis of the two methods, and

recommendations.
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2. SITE DESCRIPTION

LOCATION:

The Tulameen Coal Basin is located at latitude 49 0 30' North and

longitude 120 0 45 1 West in the South ~~estern region of British

Columbia, on the East flank of the Cascade Mountains. It is located

South of the Tular.leen River, between the settlements of Tular.leen and

Coalmont, about 170 kilometers East of Vancouver and 48 kilometers

North of the U.S. border.

ACCESS:

The prospective Tulameen Coal Project Mine Site of Cyprus Anvil

Mining Corporation is accessible from Coalmont by a good 11 kilo-

meter gravel road, passing over a bridge on the Tulameen River.

Coa 1mont is connected by pa ved roa ds toP ri ncet on to the South and

to Merritt on the North, both being larger population centres.

The elevation of the prospective mine site is around 1,300 meters,

while the elevation of the town of Coalmont is at 750 meters above

sea level.

A branch line of the Canadian Pacific Railway runs from Princeton

through Coalmont and Tulameen to the main line at Spencer Bridge.

The total rail distance from Coalmont to Vancouver is 420 kilo-

meters.
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CLIMATE:

The climate in the Tulameen Coal Basin area is continental type,

that is relatively moderate. Temperatures average to daily highs of

30 degrees C and lows of 7 degrees C in mid summer, and to daily

highs of -4 degrees C and lows of -12 degrees C in mid winter re-

spectively. Temperatures of 40 degrees C and -40 degrees Care con-

sidered extreme.

The average annual precipitation is 500 mm of which 90% is in the

form of snow. Rainfalls can be expected on about 60 days, and snow-

falls on about 50 days.

Snowfalls can be expected from October through April. On the aver-

age, however, the snow pack is deepest in the months of ~larch and

Apri 1. The average snow depth for the month of Apri 1 between 1960

and 1975 was 125 cm, the minimum being 74 cm and the maximum 193

cm. The snow usually stays on the ground through 1ate May, the mi d

May snow depth averaging 41 cm. The worst case to date was observed

in 1971, when 74 crn snO\'J was measured on the ground on June 17th.

The growi ng season probably ranges from 125 to 150 days without any

water deficit.
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A. WRIGHT ENGINEERS LTD. METHOD

(Quoted from Wright Engineers Ltd. Report)

MINING EQUIPMENT

The selected method for both stripping and coal extraction in

the initial open pit mine is the use of conventional scrapers,

assisted by tractors for ripping and for push loading.

Among the vari ous sizes of ri ppers, the D9H tractor is the

most suitable on the basis of the manufacturers I specifica

tions with a 90 single shank ripper.

Among the wheel tractor-scrapers, Model 6310 is the most suit

able ln view of the following:

- It is compatible with the D9H tractor for push loading;

- It is versat i 1e to carry coal waste or refuse, ei ther from

the pit or from stockpiles;

It is large enough to handle the volume in a moderate size

fleet, but it is small enough to move around in the pit.
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Initially, the coal and the waste will be hauled downhill. As

the pit will deepen, the 6310 scrapers will be replaced by

6370 models with identical load capacities, but with two en

gines to shorten round trip cycles.

Other maj or equ i pment include 12G graders as well as sander

and water trucks for road maintenance.

Due to the re1at i ve1y steep di p of the coa1 seam and to the

confi gurat i on of the waste bands, it is expected that some

sorting and removal of impurities could be done efficiently by

the above rippers and scrapers.

On the basis of suitability to the given geological conditions

and of economic performance, the ripping-scraping method com

pares favourably with drag1 ine, bucket wheel, conveyor belt

and other open pit mining methods.
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Access ramp grade

Footwall slope

Hanging wall slope

Raw coal reserves

Annual mining rate

Annual plant feed rate

Initial open pit life

Working days per year:

One year

Less 5-day week

Less statutory holidays

Less vacation

Unscheduled allowance

Total non-working days

Total working days

Shift utilization

Shift efficiency

Pit Volumes:

Total pit volume

Coal volume

Waste volume

10% maximum

28 degrees to 45 degrees

57 degrees maximum

12,000,000 tonnes

816,330 tonnes

800,000 tonnes

14.7 years

365 days

104

12

15

3

134 days

231 days

81% - 6.5 operating hours

83% - 50 effective min/op.hour-daytime

75% - 45 effective min/op.hour-nightime

42,012,600m3

7,317,100m3

34,695,500m3
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LOAD FACTORS

Coal

The coal is expected to rip fairly fine and the scrapers should load

eas i ly. Us i ng 90% of heaped capac ity wi th a load factor of 0.74,

each load of the 6310 scraper is:

23.7 x .9 x .74 = 15.78 BCM

Assume 15.5 BCM or 25.5 RMT per load.

Waste

The shale is foliated which may produce large pieces and the scraper

may not be filled well. The swell factor of most rocks is about 60%

resulting in a load factor of 62.5%. Each load of waste is then:

23.7 x .85 x .625 = 12.59 BCM

Assume 13.0 BCM per load.

COARSE REFUSE HAULAGE

The annual tonnage of coarse refuse will consist of about 2% of the

raw coal mi ned, that is 16,330 tonnes per year rej ected at the

braker stat i on and of 32.3% of the wash plant feed, that is 258,400

tonnes rejected at the plant. The total annual coarse refuse to be

hauled from the plant site by scrapers to the waste dump is:
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Breaker reject:

Pl ant rej ect:

Total

TOTAL SCRAPER REQUIREMENT

16,330 tonnes

258,400 tonnes

274,730 tonnes

- Year Stripping Coal Refuse Total Fleet Model

....
1 7.89 0.86 0.25 9.00 12 6310

- 2 7.96 0.79 0.25 9.00 12 6310

3 8.08 0.67 0.25 9.00 12 6310

4 7.86 0.89 0.25 9.00 12 6310

5 7.46 1.29 0.25 9.00 12 6310

6 10.55 1.21 0.24 12.00 16 6370

- 7 10.46 1.30 0.24 12.00 16 6370

8 10.39 1.37 0.24 12.00 16 6370

9 10.30 1.46 0.24 12.00 16 6370

10 10.19 1.57 0.24 12.00 16 6370

11 10.08 1.68 0.24 12.00 16 6370

12 9.98 1.78 0.24 12.00 16 6370

13 3.29 1.93 0.24 5.46 7 6370

14 1.52 2.00 0.24 3.76 5 6370

15 0.17 2.06 0.24 2.47 3 6370
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RIPPER REQUIREMENTS

Ouri ng the operat i on of the former Mull ins pi tin the area, the

waste rock was ri pped wi th a 0-8 tractor. Th is suggests that the

range of seismic wave velocities is between 5,000 and 6,000 feet per

second and well within the ripping capacity of a 0-9 tractor •

To establish the ripping requirements, the following assumptions are..

-
....

made:

Rip spacing:
Tip penetration:
Ripping distance:

Speed:

Cycl e:

1.00m
0.50m

100.00m

1.67 km/hr

100/26.7
Turning

Total

= 26.7 m/minute

= 3.75 minutes
0.25 minute

4.00 minutes

Cycle/hour:
Production/cycle:

60/4.0 = 15
100.0 x 1.0 x 0.5 = 50 BCM

Average daily production per ripper:

(2 x 50) + (451 x 6.5 x 50
(4.0) (~

= 11,781 BCM

Average annual waste haulage:
Average annual coal haulage:

Annual volume to be ripped:

Daily volume to be ripped:

= 2,360,000 BCM
497,760 BCM

2,857,760 BCM

12,370 BCM

Number of rippers required at 100% availability:

12,370 = 1.05
11,781

Number of rippers required at 75% availability:

1.05/0.75 = 1.4

Required number in fleet: 2 rippers
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PUSHER REQUIREMENTS

The capacity of the self-loading 6310 scrapers can be increased by

as much as 10% with the use of pushers, that is 09 dozers equipped

with cushion blades. Usually a pusher can handle several scrapers

and when not pushing, it can be used for cut maintenance as well as

for other jobs.

A pusher's cycle time is assumed to be as follows:

-
Boost time
Return time
Maneuvre time

Total

0.10 minute
0.98 minute
0.15 minute

1.23 minute

Pushers required for coal scrapers in years 1 to 5:

Longest cycle time

Number of scrapers handled by
one pusher

8.76 minutes

8.76/1.23 = 7.12

Actual number of scrapers to
be pushed two

Number of pushers required one

Pushers required for stripping scrapers in years 1 to 5:

Longest cycle time

Number of scrapers handled by
one pusher

Actual number of scrapers to
be pushed

Number of pushers required

9.92 minutes

9.92/1.23 = 8.06

nine

two

In year 6 the 6310 scrapers will be replaced by 6370 scrapers which

will push each other during loading, thus eliminating the need for

extra pushers.
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ADDITIONAL EQUIPMENT REQUIREMENTS

In view of the project economics, the haulage of clean coal from the

plant site to the railroad in Coalmont should be contracted out, at

least initially. For the maintenance of the haulage road, however,

a grader is required. Another grader will be required for the roads

around the pit, plant site and waste dump. It is expected that

Caterpillar Model 12G will be sufficient in both areas.

The rest of the equipment should include water and sanding trucks, a

service truck to serve the D9 equipment in the pit and at the dump,

a small mobile crane to facilitate on site maintenance work and re

pair, a van to carry D9 operators to their place of work, ten pick

ups for supervisory personnel and an ambulance. Finally, a model

9888 wheel loader is selected for train loading and to provide mis

cellaneous services in the plant area in between train shipments.
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B. LORAM CONSTRUCTION LTD.

1. MINING EQUIPMENT

A 14 m3 clam bucket hydraul ic shovel assisted by a D9L doze~
Q .......~+ ,.,.~,

and ripper has been selected for open pit stripping, with 85T th" ",.~&I,.

end dumps hauling to waste.

...

...

To facilitate excavation of the shale and sandstone waste

rock, each bench has been drilled and shot, using 300'mm dia

meter rotary drilled holes and a 0.5 kg/m3 powder factor.

Coal is excavated with a 992C loader with the assistance of a

D9L "~SO dozer and ripper.

70 T Belly dumps haul the coal to the pl ant. Thi s operat i on

is done on a single day shift basis to ensure that maximum ef-

ficiency will be achieved in sorting and removing impurities.

A 966C front end loader will tram coal from dead storage to

the plant feed conveyor on the third shift. Sufficient live

storage is available to feed the plant on the second shift.

During the day it will be available for plant maintenance •

The 992C loader will al so be used as back-up for the 14 m3

shovel.

!-;.,I ... 01 .......

1'" k I·~'"

t-"D"",JC' !" '0'
h"h .r.... ) ~

J

-+ rr ,..oc.~.



-
A D9L dozer and ri pper wi 11 be used on the waste dump, and

will provide back-up for the production dozers.

Reject coal will be hauled from the plant to the waste dump by

a 12 cy. tandem end dump on a 3 shift/day basis. This unit is

loaded directly from the plant 150 T surge bin.

Pit maintenance and access road maintenance will be handled by

14G graders, as well as water/sanding trucks and calcium

spreaders.

Coal train loading will be done with a 988B front end loader.

This unit will stay at the rail site to avoid the costs and

traffic hazard to travel between the plant site and the rail

siding.



2. ASSUMPTIONS AND DESIGN CRITERIA

Access ramp grade

Footwall slope

Hanging wall slope

Raw coal reserves

Annual mining rate

Annual plant feed rate

Initial open pit life

Working days per year:

One year

Less 5-day week

Less statutory holidays

Less vacation

Unscheduled allowance

Total non-working days

Total working days

3. SCHEDULING

10% maximum

28 degrees to 45 degrees

57 degrees maximum

12,000,000 tonnes

816,330 tonnes

800,000 tonnes

14.7 years

365 days

104

12

15

3

134 days

231 days

1. Complete projected mining within 15 years. However,

select equipment to allow for a completion within 12

years. (This will depend on the requirements of the coal

purchases) •



2. Work 231 days/year (per Wright Engineering Schedule), 5

day week, 3 shifts per day (Plant Operation).

4. UNION

1. Cyprus Anvil have not decided to go union or non-union,

but have di rected that the same rates and cond it ions in

effect at the Similkameen mine be used.

2. The Similkameen Division of Newmont Mines Limited have an

agreement with CAIMAW. (Canadian Association of

...

Industrial Mechanical and Allied Workers Local 22).

5. OPERATING TIME

a) Shift time 8 hours

480 minutes
Lost Time (Min.)

Switch over
Lunch
Switch over
Mi sc. lost time

10.0
35.0
10.0
15.0 70 minutes

Net labour operating time 410 mi nutes

b) Allow a mechanical availability with' back-up, on a
~~....

....
shift/day schedule, of 80% = 328 minutes.

(~O minutes operating hour)
f ') ,t)

, V

"
"
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6. EQUIPMENT LIFE/SALVAGE

a) Allow 25% salvage across the board.

b) Life expectancy major units:

Diesel Haul Units 25,000 hours1:D

Hydraulic Shovel 20,000 hours -;;-
(

Rotary Dri 11 20,000 hours ./

7. HAUL CRITERIA

a) Slope: 10% maximum.

b) Haul Road Widths:

...
- 2-way Travel Surface - 16 M

- Total overall width - 19 M(allows for O/S berm)

...
c) Rolling Resistance/Speed

-
1) Rolling Resistance = Maintained Haul Road = 3%

.....

.....

Waste Dump Road = 4%

Pit Bench = 4%

Loading Area (100M) = 6%

Dumping Area (100M) = 6%



2) Maximum speed in curves = 20 kph or other speed

restrictions

d) Minimum radius of curvature: 30 M

8. MATERIAL DATA

(

Materi a1 LB/BCY Load LB/LCY Swell/Shrink LB/ECY
Factor Factor

Topsoi 1 2600 0.80 2080 1.00 2600
Overburden 3200 0.85 2720 1.00 3200
Shale 3000 0.70 2100 1.05 2857
Sandstone 4200 0.60 2520 1.35 3111
Coal 2764 0.74 2045 1.32 2094
Washed Coal 1850 0.76 1406 1.00 1850

,

....

...

9. PRODUCTION RATES /CRITERIA

a) Excavat i ng:

,

....

....

-

.....

, Shift Hour-Production
Excavator ~Waste Coal

14 M3 Hyd. Shovel 522.4 BM3

992C 12 cy. F.E.L. 516.4 BM3 523.8 RMT

988B F.E.L. (Coal Bucket) (washed coa1)
550 RMT

966C F.E.L. (100 MTram) 180.0 RMT
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b) Ha u1 Un its:

CAPACITY BM3
Waste Coal

Unit Shovel LOG F.E.L. LOG F.E.L. LOG

70T B.D. 34.78

85T E.D. 33.2 1 '" 32.7
Jo, I ,(;,1".(

c) Drilling:

(Rotary Dr~ll)

7.6 Mx 7.6 Mpattern

2.1 M sub drill

30 cm Dia. hole

18 M/shift hour

10 meter bench

d) Shooting:

PF = 0.5 kg/BM3

double line 10% of the holes

use 90% ANFO

e) Rip all the coal, and 10% of the waste material •
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LOAD TIME • 3.00 MINUTES

SPOT TIME • 0.21 MINUTES
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WAIT TIME • 0.22 MINUTES

TOTAL CYCLE • 11.67 MINUTES

-_._- --- ( --- - ... _.- ..._- ...-.-_ ....

THE AVERAGE SPEED IS 31.6 KM PER HR ; d t.---" :fq. t? = 11-'1-·1

THE AVERAGE CYCLE SPEED IS 21.2 KM PER HR ; II.f7
? f-'l- = ~1'.-_. ______I/!./f.!':...__ ,(/" r ___ ~-----~~~ ---

MATERIAL DENSITY IS 2017.16 KG/CUBIC METER '""" q?,~ ( 1/4.7.------- CI2.
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r HAULLING UNIT - ~AT IRU~" ", "lLUWAII:> Oltv. IAtCt WI\"b:>1 )0,)8t. """LOADll{,b51 6U6Ylt. DAT-e 071IT181 - - .........

LOADED PORTION OF CYCLE - C3 TO 04 RTE 9 2967230 BCM

ROLLING GRADE TOTAL IIIAXIMUM SPEED CALC USED LAST
SEGMENT DISTANCE RESIST RESIST RESIST EFF. VELOCITY FACTOR AVG VEL AVG VEL VEL TI ..E

1 100.00 6 o. 6.0 2 26.33 0.45 11.85 11.85 18.37 0.51
2 ~o. 0.0 4 2.0 6.0 2 26.33 0.48 20.28 20.28 22.19 0.15
3 300.00 3 1ir:-6 13-~-6 2 f2~-ij7 f:·(f"--1"-:f~·68--·;3·:·68---"'i:"97 1"~ -3"8.__._~--_._..._.__._.".
4 1155.00 3 -2.5 0.5 2 53.10 0.98 32.63 32.63 52.29 2.12
5 398.00 4 -2.5 1 .. 5 2 53.10 0.87 52.64 52.64 52.99 0.45
6 100.00 6 o. 6.0 2 26.33 1.08 28.44 14.22 o. 0.42

TOTALS 2103. 5.03

EMPTY PORTION OF CYCLE -
.._. __ ..-_ .. _..

ROLLING GRADE TOTAL flIAXIMUM SPEED CALC USED LAST
SEGMENT DISTANCE RESIST RESIST RESIST EFF. VELOCITY FACTOR AVG VEL AVG VEL VEL TIME

, 1.0_0,.0.0 () 0._ 6....0 2 5.Q_..J»~.__"_._O. "1t_~__.2 "2..!p].9.__2_2...L9..___3.5_~_'J___Jt•._2"(»_..___ ._ ..__..........__ ..._._..
2 398.00 4 2.5 6.5 2 49.42 0.87 41.46 41.46 47.59 0.58
3 1155.00 3 2.5 5.5 2 51.67 0.98 49.59 49.59 51.59 1.40, 300.00 3 -10.0 -7.0 2 59.76 0.80 54.86 54.86 58.12 0.33
5 50.00 4 -2.0 2.0 2 53.10 0.47 25.14' 25.14 55.74 0.12
6 100.00 6 O. 6.0 2 50.65 1.02 51.54 25.77 O. 0.23

TOTA.LS 2.l0.3.. - --_.---._-_.__.__.... -- ----_.__..- -"-'. 2.92 .. ..... , ........_--._-.' ....

.- -- _._----_....._- ---- .. ---_.. _.•._-~..._'.._- ,_.

"- -.__ .__ .__....._._.._-_._-_._-_... _____..._ ••__•• ___.......______..._____ ' •• __._ -"0 _ .• __•• _............

--- _."____•_______..._,___ ~ _______ .• __ • _"'."~___"_ • _._•• _ .••_.' ____......- ___'_0,_",_'__ 0 ___ • _, ___ '_'0'_'___ • ____ . _____• ____________ 4_'" ............. _ ••••
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Cyprus Anvil Mining Corporation Interoffice Correspondence

To J. F. 01 k Copy to

From A. H. von Kursell

Date 2 September 1981

Su~ectTulameen Coal - Wright Engineers Ltd's Report

The following are my concerns listed in point form.

1. Number of scrapers - could we not reduce the number
required if we do maintenance on weekends?

2. Loader - one 988B is not enough. One loader unit is
required around the plant and as back-up.

I

3. Service vehicle - not enouqh money. )
\1;

4. Tyre manipulator not included. -- (DC/C'~bO

5. Graders - 2 14G required.

'.:,6. Manpower:

'. >.;6. Operators 1i sted are i ncons i stent wi th pi eces of
equipment scheduled.

b. Shop - too many labourers.

Shop mechanics - 5 scheduled. Does this include
welders, pipefitters, machinists, carpenters, and
tyreman? If so, 5 insufficient.

7. Operating costs:

Scrapers - estimated life per tyre 1500 - 1800 hours.
Cost $5000 for a 33.25 x 35 tyre.
Cost per tyre hour 5000 = $3.33

1500

or 5000 = $2.78
1800

For a 631 scraper tyre costs will range from $11.12/
machine hour to $13.32/machine hour.

Estimated tyre cost for a 637 scraper will be 20 per cent
to 25 per cent higher.

Above costs apply to standard size tyres only.

CYPRUSAnVJL



'i Cyprus Anvil Mining Corporation

-2-

Interoffice Correspondence

---8~ Est imated equi pment 1ife too short.

9. Grader operating costs are light.

~10. Bulldozer costs appear to be light. I would anticipate
that ripper-bits will have a relatively short life .

.' 11. Overhead - G and A appears to be some $300,000/400,000 low.

12. I have some concern over estimated ripability of material
at lower elevations, but above the point where we change
equipment.

13. We should look at work scheduling, which could reduce
initial equipment purchase.

14. Blasting - should we allow for some drill and blast
equipment to (a) break boulders too large to handle,
and (b) enable us to loosen sections of ground too
hard to rip?

15. Unions - I suggest we go non-union and have an
incentive or profit sharing plan. This will give
us greater flexibility and higher productivity.

16. Other concerns are not major dollar items and need not be
mentioned now.

c:2/t-~?~>:J/;1/
A. H. von Kursell

AHvK:MvJ
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4. SUPPORT FACILITIES

A. WRIGHT ENGINEERS LTD.

A.I ANCILLARY SERVICES BUILDING

The Ancillary Services Building will be located adjacent to

the Wash Plant and will comprise a maintenance and repair

shop, a warehouse, a dry and various administrative offices.

The shops will consist of:

- a drive through lubrication bay to handle the regular shift

servicing and the scheduled service inspections of the

scrapers and of other mobile equipment~

- one drive through repair bay for scrapers, with tire change

and other miscellaneous repair equipr.lent;

a drive through tractor repair bay with rails cast in the

floor, providing repair facilities for bulldozers, graders,

wheel loaders and other ancillary equipment;

a bay for welding and repair of both mining and plant equip-

fllent;
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- a small machine shop and electrical shop;

- one smaller bay for servicing and repair of service trucks

and pick-ups;

- separate areas allocated for lube storage, compressors, tool

crib, electric distribution room, wash rooms and others.

The main bays will be serviced by an overhead crane.

An equipment wash pad will be located near the shops.

A component replacement maintenance system is recommended and

the shops, as well as the warehouses should be furnished

accordingly. Component overhaul work should be sent out to

larger population centres equipped to handle that highly

skilled type of work.

The dry facilities are designed to have separate clean and

dirty clothes sections, complete with showers and washroor:ls.

Within those sections, separate areas are provided for staff

and for WOlilen.

The operations and administration offices are arranged to

provide assembly areas for work assignments, as crews pass

through from the dry to the shops, the pl ant and to the mi ne

area s.
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A.2 ELECTRIC POWER SUPPLY AND DISTRIBUTION

Power Sup&

Two alternatives can be considered for the supply of electric

power: on-site diesel generation and public utility •

The on-site diesel generation systeril would consist of four 400

kW, 600 vol t, 3 phase, 60 Hz generators connected to a COnlr;lon

bus and equipped for manual synchronizing. Each generator

woul d be rated at 400 kW cont i nuous and 550 kW standby pm'Jer.

Normally, three sets would be in operation, carrying an esti

mated load of 1,200 kW, while the fourth set would be avail

able for maintenance and overhaul. In the event that one set

would go down while another is being overhauled, the remaining

two sets would operate at their standby rating of 1,100 kW

total. Thus, security of power supply would be maintained.

As an a1ternat; ve, West Kootenay POvJer and Light ha ve the

capacity at Princeton to supply the required load, although

the; r present di st ri but ion 1i ne to Coa1mont is inadequate,

being 7,200 volt, single phase. In order to provide the re

qu ired povJer, that 1; ne wou 1d ha ve to be rebu i 1t to th ree

phases at a higher voltage level. In addition, a suitable

switchgear and transformation will have to be installed at

Princeton. To date, the new transmission voltage has not yet

been determined. For cost comparison purposes, it is assumed
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that 60 kV would be selected. Accordingly, the substation at

the mine site would consist of 60 kV incoming switchgear and a

1,500 KVA, 60-0.6 kV transformer.

Examining the costs of the two alternatives, it is found that

the lower capital cost of a diesel installation is offset by

its relatively high operating cost:

Diesel Util ity

Depreciation /RMT $0.05 $0.18
Operating Cost /RMT $0.97 $O.~

- Overall Cost /Rt~T $1.02 $0.3~

The above diesel operating cost is based on the current diesel

fuel cost at $0.38 per litre ($1.75 per Imperial gallon) which

will escalate in line with the planned increases in the cost

of crude oil.

It is recommended, therefore, that the publ ic util ity povJer

supply should be developed.

A.3 POWER DESCRIPTION

The power distribution is designed to be the same, regardless

which power supply will be developed. 600 volt pO\'Jer frail

either the diesel plant or from the substation will be fed to

a 600 volt switchboard. Individual circuit breakers will feed
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A.4

the Breaker Station, Wash Plant, Water Supply System,

Ancillary Services Building and the Mine De\vatering System.

All feed circuits will be buried cables, with the exception of

the Water supply System's circuit which will be a 4,160 volt

overhead line, complete with a step~up transforliler, as well as

individual step-down transformers at the pumps.

PROCESS WATER SUPPLY

The process water from the tailings pond will be pumped

through a 400 ~n diameter pipe line to a 760 m3 (200,000 U.S.

gallons) storage tank. This tank capacity will be sufficient

to provide an hour's supply of process water or fire fighting

water.

Process water usage will be approximately 180 litre per second

(2,850 U.S. gpm) at 400 to 500 kPa (60 to 80 psi) pressure.

Water lost in the process as moisture and by seepage or evap

oration will be made up by water obtained from pit devJatering.

A.5 POTABLE WATER SUPPLY

The pit dewatering system will feed a 34 m3 (9,000 U.S. gal

lons) potable water storage tank. This tank capacity will

correspond to two days normal supply to the plant site.
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The potable water will be disinfected with liquid hypochlorite

and distributed through a 75 mill diameter mild steel pipe line •

A.6 SEWAGE DISPOSAL

Sewage from the plant and offices will be collected in a

system of 100 mOl diameter concrete lined ductile iron sewers

and treated in a prefabricated package sewage treatment plant

discharging to a small drainage field.

A.7 PIT DEWATERING

The pit will be dewatered by a system of ten 200 mm diameter

b0 rehole s • Each b0 rehole will be fur nished with a 14 kvi sub -

mersible pump discharging into a 100 mill steel pipe line feed-

ing the process water tank. At spring time, overpumping will

be required to provide for the excessive evaporation losses of

the summer months.

Should water from pit devJatering prove insufficient at any

time, it may be necessary to drill additional wells in an ad-

jacent aquifer.

A.8 ACCESS ROAD

Access to the site from Coalmont at present is via an existing

road on the west side of Granite Creek. It can be improved to
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a 6.1m (20 ft) wide gravel road with 1.5m (5 ft) wide

shoulders and having a maximum gradient of 10%.

Consideration was given to an alternate access road route via

Fraser Gulch. Although the route is slightly shorter and

transportation costs would be less than on the Granite Creek

road, it would require a substantially greater initial capital

expenditure for its construction.

Immediately \'Jest of Coalmont the Tulameen River is crossed by

a public bridge which was constructed in 1922 consisting of

untreated timber on concrete abutments. It is currently sub

ject to a road restriction of 11,000 kgm (90,000 lbs) which

effectively bars trucks with 18 tonne (20 ton) payloads. It

is proposed to install a new heavy-duty bri dge across the

Tularneen River and an allowance has been made for it in the

capital costs. It is possible, however, that it would be paid

for by the B.C. Department of Highways.
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4.8 SUPPORT FACILITIES
OF

LORAH CONSTRUCTION LTD.
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B. LORAM CONSTRUCTION LTD •

The same shop/warehouse/office facilities outlined in

Alternate A were used and costed, except for the follov/ing

changes in the shop area:

1. Overhead service bay doors were increased in size to

accommodate the larger equipment.

2. Service bays widths were increased by 1 meter.

3. Floor to ceiling clearance was increased by 1 meter.

B.1 FUEL STORAGE

Fuel storage and lube faciities were included in both

estimates.





I.
L 5. COST ESTIMATE ITEMS

L ITEM DESCRIPTION REMARKS

l
1 Clearing By Owner

l 2. Grubbing By Owner

L
3. Access Road By Owner

/).kff #4. Service Facilities ~-~~-~~_._._-_.. _._._-_._--~

l 5. Excavate, Stockpile Topsoi 1

6. Rip, St ri p, Haul, Waste,
1· Year 1 (R, S, H, Waste)
I,'...

7. R, S, H, Waste, Year 2

l 8. R, S, H, Waste, Year 3...
9. R, S, H, Waste, Year 4

-... 10. R, S, H, Waste, Year 5

11. R, S, H, Waste, Year 6
... 12. R, S, H, Waste, Year 7

13. R, S, H, Waste, Year 8

14. R, S, H, Waste, Year 9

.... 15. R, S, H, Waste, Year 10

16. R, S, H, Waste, Year 11

17. R, S, H, Waste, Year 12

18. R, S, H, Waste, Year 13

- 19. R, S, H, Waste, Year 14

- 20. R, S, H, Waste, Year 15



R, L, H, Coal, Year 14

R, L, H, Coal, Year 6 - 12

R, L, H, Coal, Year 15

R, L, H, Coal, Year 13

Not in Terms of
Reference for
Costing

Pit Reclamation

Load, Haul, Waste, Coal
to Dump Site /" dorF'

Coalmont Access Road Maintenance~~- ~r€.

Pit Dewatering and Maintenance~

Rip, Load, Haul, Coal, Year 1-5
(R, L, H, Coal)

22

23

24

25

26

21

27

28

29
L

I
I.
L
l
L
l

30 Tailings Pond Dyke Not in Terms of
Reference for
Costing

31 Pit Lighting Assumed Overhead
Lighting &Pole
Line By Others

32 Equipment Purchase and Salvage

33 Mobilization Included in
Fixed General
Expense

....

34

35

7001-7600

8001-9999

Train Loading and Plant
Maintenance

Fuel Facilities

Fixed General Expense

Variable General Expense ~

--





ESTIMATE COMPARISON SUMMARY

,(". \. .

\, ~ \ til, /~Xl' V~·
..</\

/'C'i;
~----_._-----,----------_._--"'--t-----------_.-

i...

Description
Wright Enginering Ltd. Loram Construction Ltd.

Scraper Alternate Truck-Shovel Alternate

1. Total Direct Cost

2. Equipment Purchase
(Less Salvage)

3. Interest

4. Mobilization

....
5. Project Overhead

..
-

SUB TOTAL

Contractor's Fee
Firm Price Contract
(@ 20% of Cost, Not
Including Interest)

..... TOTAL

- DIFFERENCE

* Contractor's fee may vary depending on form and term of contract - refer
to Section 8.



6.A COST ESTIMATE AND BACK-UP
OF

WRIGHT ENGINEERS LTD.
(SCRAPER ALTERNATIVE)
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EQUIPMENT PURCHASE PAYMENT SCHEDULE

TULAMEEN OPEN PIT MINE COST STUDY

SCRAPER AlTERNATE

NOTE: CAlCULATIONS BASED ON 4 YEAR NOTES AT 1M INTEREST (29.375 COST/Sl,OOO/MONTH)
(PURCHASE PRICE INCLUDES 61 P.S.T.)

@o~

/J; 7.11; 9-,:;'

r'?6Q
qq~g

?l)/~

-S-1J-:Jr
7'11r3
.rl'(,('
~41g

4 1()!2
7'.f~~
40'/'{,
40911
4:t:;U;
~~ql)

":141l~

q/7?
~/1D
~q-5'"---

t 4,1~J()f)(.

3,413,857
3,413,857
5,078,856
5,065,80a..
2,381,208
5,941~635

4,478,725
4,163,872
7,465,176
4,106,838
4,15,7 ,175
4,298,385
3,339,797
3,477 ,800
3,225,374
2,872,064

340,092

Total Annual
Payments

=============

3,413,8~7

1,664,999.
526,953
189,257

3,560,427
202,089
212,099

3,490,560
202,089
252,425
353,310

2,531,972
340,092

3,413,857

1,664,999
526,953
189,257

3,560,426
202,089
212,099

3,490,561
202,089
252,425
353,311

2,531,972
340,092

1,664,999
526,,952
189,257

3,560,426
202,089
212,099

3,490,561
202,089
252,425
353,311

2,531,972
340,092

Year of Purchase Annual Purchase I Total Payment I Annual Pa ents

•••=••••••===.=.=,==~~~~~=~~~~~~~~~=~=~=~~= ==~~~~~===l==!~~~:~:~~!== =~~;=~==~== =~~~=~:=~== =:~~=~:~~~=r~~;~=~=~~=
~j'pPI'~

1st YEAR 9,684,700 284,488 13,655,427 3,970,727 3,413,857
2nd YEAR - ~ 1!77()D - - - I 3,413,857
3rd YEAR 4.723,400' 138,750 I~ 6,659,994 1,936,594 1,664,999
4th YEAR 1,494,900 43,9134~- 2,107,809 612,909 526,952
5th YEAR 536,900 15,771 I~~~ 757,029 220,129 189,257
6th YEAR 10,100,500 296,702.,?9~/1t 4,241,705 4,142,205 3,560,426
7th YEAR 573,300 16,841/b~~ 808,353 235,053 202,089
8th YEAR 601,700 17,675/741+ 848,397 246,697 212,100
9th YEAR 9,902,300 290,880~/6,i 13,962,243 4,059,943 3,490,561

lOth YEAR 573,300 16,841 II, 5'? 808,353 235,053 202,089
11th YEAR 716,100 21 ,035 ~::C7P) 1,009,701 293,601 252,426
12th YEAR 1,002,300 29,443;;lqo,,- 1,413,243 410,943 353,311
13th YEAR 7,182,900 210,948~p~d~ 0,127,889 2,944,989 2,531,972
14th YEAR 964,800 28,341~7.9~ 1,360,368 395,568 340,092
15th YEAR /
16th YEAR
17th YEAR
18th YEAR

=================1=============1=================1==========1==============1===========1===========1===========1==========
TOTAL 48.,057,100 67,760,511 19,703,411 67,760,511

&7/7(,0/ ,11- O,~?"(4~tJ~Ft/O{)) == ~;74(,/~q"
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EQU IPMEJIT PURCHAS[ SDIEDlU - SCRAPER Al.TERJlATIYE

EQUIPI£JIT AT 1981 LY. PlUS R P.s.T.
fj)lcC- r".(fi Pi~ {.
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It,

(l (},
,", '.

r\ \} !
\~'\ / ..

'\ J. I

\ '\ I
~/j

~ '\ ,\ 1\\~ ,y~ X"
\: \Q; r..r

f( /
Descr1 pt i on Tatal Project Year 1 / \/ Ye.r Z Tear 3 Year 4 Year 5 Year 6 Tear 7 Year 8 Year 9 Year 10 Year 11 Year 1~ Year 13 Year 14 Year 15 TOTAl.Hours \No Valu, INa V.1Ye lio Value ,No Value !No Value No Value iNo V.lue iNo Value 'No Value INo Value iNo Value lfo Value No Value INo Value iNo Value INo Value.- . ~ - - -- - _.. - - - - ==- - - ---- -- --- - - - .. --- - -----Ltfe
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~ 99OZ.4/
631D ser.per 9,QOQ 188.019 9 4243.9
D9l C Dazer C/w Pusher 12,000 40,721 'i 921.7 2 921.7 1843.4 .;.. C DaIer C/W Itpper 10.000 51.536 479.5 1 479.5 1 479.5 1 479.5 1 479.6 1 479.5 6 m7.0~D9l S Dazer C/W Itpper 10.000 51.531 485.4 1 485.4 1 485.4 1 485.4 1 485.1 1 485.3 !{ .·2912.4.. FeE.... 12,000 2&,789 375.5 1 315.5 751.0/126 CiracIer 13,500 83.118 Z 369.6 2 369.6 2 396.6 6 1106.8"""15D Suder 15,000 33;JS1 1 37.5 1 37.5 1 37.5 3 112.5/4CIJO ~1. Water Tw 15,000 33;JS1 1 13.' 1 14.0 1 14.0 3 41.9/12Q £.D. Truck 15,000 33,257 1 14.0 1 63.9 1 64.0 3 191.9/Lube SUti_ 7.5 yr 62,369 1 46.6 1 46.7 2 93.3/Sen./I.JIb Truck 15.000 62.,369 1 1&1.3 1 167.3 1 167.3 1 167.2 4 669.1/LIIIIdI Tnt1er 15 yr. - 2 m.8 2 26.8/1 114 CY HJd. a.M. 10.000 '.384 1 m.9 1 212.9/Su. Cluner 7.5 71' 20,736 1 9.2 1 9.2 2 18.4---'Shop Callpressor 7.5 71' - 1 14.8 1 14.8 2 29.6/ZZ T I.T. erae 20,000 10,398 1 W.4

1 181.4 ,/o 400A Welder 7.5 yr 4Z.J9] Z 15.7 2 15.7 4 31.4/E 3DOA Weleter 7.5 yr 42,393 Z 3.3 1 3.4 4 6.7/':I T fIedI. Truct 5.0 yr 21,197 1 lDe.5 1 IIM.5 1 104.5 3 313.5/'Tire Truct 15,000 Zl.l97 1 SO.9 1 SO.9 2 101.8/lIII!da's Ptck Up 5.07f" 21.197 1 24.1 1 24.1 1 24.1 3 72.3'c.ll Sprucier 7.5 yr - 1 4.8 1 4.7 2 8.5/Ii br If_ Tawer 5.0 yr - 3 0.9 3 63.9 3 63.9 9 191.7'",. I'· "-Ps 5.0 yr - 4 45.2 4 45.1 4 45.2 12 135.5/15 til Gen. set 7.5 yr - 2 39.6 2 39.5 4 79.1"-55 .. & Z5 tw &ens. 7.5 yr - Z 25.4 2 25.4 4 SO.8/bdios 7.5 yr - - D.4 - U.S - 22.9/Z4 Pas. Ius 5.8 yr 211,790 1 30.7 1 30.7 1 30.8 3 .32aWaul--=e 7.5 yr 20.790 1 22.5 1 22.6 Z 45.1/'arc.:oIP1dt. Ups 3.0 yr 636,174 8 81.9 8 81.8 8 87.9 8 81.9 8 87.9 40 439.4/30 II T&ftks 15.0 ~ - 4 76.4 4 76.4/'10 II t.mts 15.0 ,.,. - 1 10.6 1 10.6/Z II T." 15.0 yr - 2 3.2 1 1.66310 ser.pers 9.000 403,372 16 923r·3 16 9237.3 12 6927.8 48 25402.4- --.. ..._---- - - - - - -- --- - . .- --- - --- -1_- - - ... ----........ ..---..........9684.7 - 4723.4 1494.9 536.9 10100.5 5n.3 601.7 9902.3 573.3 716.1 lD02.3 7182.9 964.8 - 480~7 .1

I

I

I

I

I
!

II
I
1

I
II
I
\

I
III
I
II
I
II
III

I"
I

I

I

\

I



r f r r r r I .... I I r r f
LORA"" t Nr EJ~ •J rNA:. LTII :I! , ;'j I 'JlJ P4JJECT - TULA~EEN OP~N PIT ~TUOY-CYP~US ANVIL PAGE 1
FSTIMATE NV. lJ.11-5~11 TIME - 11-48 JUl 29 1981

u I RE CT COST SUM""ARY - DI~ECTS EDIT NO. 21------------------------------------------------------------------------------------------------------------------------------------
OlD
ITEM

or')CI~ (PT ION t~ I 0
QUANTITY

LAOOUI~ HWIP
[)( P f fJ SE

our&IDE
RENTALS

CONST
MATRL

PERM
MATRL

SUB
CONTRACTS

TOT DIRECT
COST

------------------------------------------------------------------------------------------------------------------------------------
Cl EAR I i4u 100 HA

2 GRUIJlJ I Nli .. 10a "'1\

:5 ACCESS ih)AO 11 K:'>1

4 SERIIICE FACILITIl=S 1 LS 1Q2f257 1.051 295058 10237 143562 1035173 1,590.338

5 EXC AV STIC PL E TPS .. 2UUOUO UM3 ~OUd6 59051 79137
.100 .?Q5 • 396

6 RP STRP HL WST[ fR 1 191JO~40 13M3 1092,039 2590}54 232U43 1914/436
.376 .893 .080 1...3-50

7 RP STRP IfL wsrE YR 2 2440210 8:'>13 1101749 26133RO 195217 3910346
.451 1.U11 .080 1.602

8 RP STRP liL WSTE f 1< .5 2 S6'J 550 8 M3 1118287 26526(7 205564 3976458
.435 1 .032 .080 1.548

9 RP STRP IlL WSTE YP. 4 c?313980 I=tM3 1087907 2S8054~ 185119 3853574
.470 1. 1 15 .080 1.665

10 RP STRP ~L WST( '(~ '> 2129300 AM3 1032545 2449217 1 70344 3652106
• 4 ~ 5 1 • 1 5G .080 1.715

- 711 RP STRP tiL WST[ Yr~ 6 3049')110 RM3 11'>97b3 4462h13 243967 5866403
• 3tH) 1.4':3 .U8U 1.924

12 P-P srRP HL WqE YR 7 3129R10 8M3 1149871 44245~7 250385 5824843
.367 1 • 4 14 .080 1.861

13 RP STRP ilL WST[ l'I< 8 3252100 RM.' 114?Oh l• 4?,9/.5S6 260168 5796788
.351 1. Vil .080 1.782

14 P.P STRP HL WSTE 'lR ~ 3378450 B~~3 113216(, 4356470 270276 5758912
.335 1 • 22.'1 .080 1.705

15 RP STRP HL WSTE fR1L1 3134890 ~M3 112U181 4310325 250791 5681297
.357 1 .375 .080 1.812

16 RP STRP HL WSlE ( H 11 2837360 8M'S 11U7991 4263450 226989 5598430
.391 1.503 .OHO 1 .973

17 RP STRP ttL W~TE YR 12 2475150 AM3 1;)96948 4270972 198012 5515932
.443 1.705 .ORO 2.229

18 RP SfRP HL WSTF YR15 12~910 tHn 51.9683 1701226 58313 2289222
.127 2 • .5 34 .(J80 3.141

Scraper Alternate



r , r r r r , r f , r r
LOR AMIN TERN TN ALL TOM I ;,1 I NG
ESTIMATE NO. 081-5571

PROJECT - TULAMEEN OPEN PIT STUDY-CYPRUS ANVIL

DIRECT COST SU~MA~Y - DIRF.CTS

PAGE 2
TIME - 11-48 JUL 29 1981

EDIT NO. 21
------------------------------------------------------------------------------------------------------------------------------------

BID
ITEP4

LlfSCRIPTION RTI)

QUANTITY
LAHOLJR EQUII-l

EXPENSE
OUTSIDE
RENTALS

CONST
MATRL

PERM
MATRL

SUB
CONTRACTS

TOT DIRECT
COST

----------------------------------------------------------------------------------------------------------------------------_._------
19

20

21

22

23

24

25

26

RP STRP HL WSTE 1R14

RP STRP HL WSTc' YR15

RP LO HL COAL YR 1-5

RP LO HL COAL YR6-12

RP LD HL COAL YR 13

RP LD HL COAL YR 14

RP LD HL COAL YR 15

LD HL WSTE COAL DUHP

318760 BM3

36910 BM3

4081/650 fNE

5855650 TNE

816330 RMT

816330 RMT

81633U RMT

4120950 TNE

266437
.836

42675
1.156

622701
.153

113?972
.195

310756
.381

350497
.429

488428
.5Q8

495737
.120

743041
2.331

106558
2.8e7

1477.C38
.362

~ ,
4386503

.74Y

998088
1.223

977463
1.197

1219616
1.4Q4

1259285
.306

25501
.080

2953
.080

49775
.012

69685
.012

9955
.012

9955
.012

9955
.012

1034979
3.247

152186
4.123

2149514
.527

5596160
.956

1318799
1.616

1337915
1.639

1718009
2.105

1755022
.426

27

28

29

30

31

32

33

COALMNT AC RO M~TNCE

PIT DEWATERING/MTNCE

PIT RECLAMATION

TAILINGS POND OYK

PIT LI GH TI I~ G

EQUIP PURCH/SALVAGF.

MotiLILZATION

15 YR 5U4059
33603.933

15 YR 167160
11144.000

LS

LS

180 1'10

LS

LS

348068
23204.533

63855
4257.000

183357
1018.650

36070650

191000
12733.333

1 71400
11426.667

330000
1833.333

23055725

~-t;7+9/~?t

1043127
69,541.800

402415
2~827... 667

513357
2851.983

_,..-po 59,126i.375~

1

34

35

TRAIN LONG-PLNT MTCE

FUEL FACILITIES

TOTAL

LS

LS

366737

~5~7

18751283

1029936

719

93Q476J4 295058

1200

2668'.530

7200

150762 1035173

139~673

11706

140,864,460

Scraper Alternate
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LORAM INTE~NTNAL LTD MINl~G

ESTIMATe NO. U~1-5~71

PROJECT - TULAMEEN OPE~ PIT STUDY-CYP~US ANVIL

DIRECT COST SU~MARY - FIXE~ G.~.

PAGE 3
TIME - 11-48 JUL 29 1981

EDIT NO. 21
~-----------------------------------------------------------------------------------------------------------------------------------

BID
ITEM

OE~C~IPTION HI,)
QUArnITY

LA I:! 0 ~J R EaUIF
FXPE.NSi:

ourSIDE
REUfALS

CONST
MATRL

PERM
MATRl

SUB
CONTRACTS

TOT DIRECT
COST

------------------------------------------------------ ---------------------------------------------------~------------------~-------
7001

7002

7003

7004

7005

700b

7007

7010

7101

7102

7111

7112

7201

7202

7203

7211

7212

7221

7222

72?3

7231

7232

7233

7234

7241

7250

TEMP LOAD/UNLOAD FAC

TEMP ~ ACCESS ROADS

TE MP d RID GE S/ xPI:' S

TEMPORARY WHARVES

PREPARE PLANT/CAMPST

MISC TEMP FACILlrIES

TRLR PARK SITE r~EP.

DISMANTLE TEMP FACIL

EQUI P M0 R- FREI Gtn I N

EQUIP-UNLOAD/ASSMBLE

EQUIP-DISMAN/MVE OUT

EQUIP - FREIGHT OUT

CONST COOKHSE/DINING

CONST. ~UNKHOUSES

CONST COMM/REC dLDGS

CONST. STAFF HOJSF.S

CONST PERSON TRLRS.

CONsr MECH/TIRE SHOP

CONST LUBE/FUEL FACL

CONST CARPENTER SHOP

CONST OFFICE 9UILONG

CONST 1ST AID BLDG.

CONSTR. _AR(HOUS~

CONST OWNER "L~GS.

CONST. FIELD SHACKS

CONST. MIse ~HELTkS

LS

LS

LS

LS

LS

LS

LS

LS

LS

LS

LS

LS

LS

LS

LS

LS

LS

LS

LS

LS

LS

LS

LS

LS

LS

LS

8777U

Scraper Alternate

280553 280553 . c,p,l.. J
I

87 7 70 - c" t ,f'" )



, f
LORAM INTE~NTNAL LTD
ESTIMATE NO. 081-5571

r
r'.INING

r r r r I , r
PROJECT - TULAMEEN OPEN PIT STUDY-CYPRUS ANVIL

DI~(CT COST SU~MARY - FIXED ~.E.

f , ,
TIME - 11-48

r- r
PAGE 4

JUL 29 1981
EO IT NO. 21

----------------------------------------------------------------------------------------------------------~-------------------------
BID
ITEM

DESC~IPTION OlD
QUANTITY

LAuour~ EQUIP
EXPENSE

OUTSIDE
RENTALS

CONsr
MATRL

PERM
MATRL

SUB
CONTRACTS

TOT DIRECT
COST

------------------------------------------------------------------------------------------------------------------------------------
7301 INST CAMP ELEC SYST. 1 LS

7302 INST CAMP SEWAGE SYS 1 LS

7303 INST CAMP WATER ~YST 1 LS

7304 CAMP FUEL LINE SYSTE 1 LS

7308 TRLR PARK SERVICES 1 LS

7310 JOB FUEL LINE SYSTErl\ 1 LS

7311 IN ST JOH ELEC SYSTEM 1 LS

7312 INST JOB SEWER SYST~ 1 LS

7313 INST JOB WATER SYSTM 1 LS

7314 INST Pt<OJ RADIO :iY$T 1 LS

7315 ~UP/INST PHONE/TELEX 1 LS

7401 SETUP CRSH/SCRN PLT. 1 LS

7402 SETUP WASHING PLANTS 1 LS

7403 SETUP RECLAIM SY~TEM 1 LS

7404 SETUP BATCH PLANT 1 LS

7405 SETUP CEMENT SILOS 1 LS

7406 StTUP AIR PLANT 1 LS

7407 SETUP HEATINr, PLANT 1 LS
-----------

7408 SETUP REGRIF. PLANT 1 LS

7501 INSURANCE 1 LS

7502 TAXES NOT P/R OR SIT 1 LS

7503 SPEC. B0.' DS- PER FOR M• 1 LS

7600 EQUIPMENT WRITE OFF 1 LS

TorAL 37770 280553

Scraper Alternate

1800

1800

1800

3701231



f r r f r r , r ~ r , r r r r
LORAM INTEQ:UNAL LT:> '1 I :J I ~~ U PROJECT - TULA~[EN OPEN PIT STUDY-CYPRUS ANVIL PAGE 5
ESTI~ATE NO. U~1-S5'1 TIME - 11-48 J Ul 29 1981

D!~ECT COST S"~'1AHY - VAR. G.E. EDIT NO. 21
----_._.---------------------------------------------- --------------------------------------------------~---~-----------------------

BID
ITt M

DESCRIPTION £110
~UANrITY

LA130UR EQUID
t)(PEN$E

OUTSIDE
RENTALS

CONST
rolA T RL

PERM
MATRl

SUB
CONTRACTS

TOT DIRECT
COST

------------------------------------------------------------------------------------------------------------ ----------~----------~--
8001 MAINT TEMP FACILITY 1 LS

~8002 MAINT. OF SLOGS. 1 LS

8003 MAINT. OF UTILITIES 1 LS

800/. MAI~T OF TRAILR PRK 1 LS

8101 OP/FAC-T~AILER RENT 1 LS

8102 OP/fAC-LIGHT & PO~ER 1 LS

8103 OP/FAC-~ATER SUPPLY 1 LS

8104 OP/FAC-fUEl FOR HEAT 1 LS

8105 OP/FAC-RAOIO ~X~F.NS~ 1 LS

8106 OP/fAC-~TAT. AI~ PLT } 1 LS

8201 TO AN; poor - D. J VB PA1 i uJ~ , LS

8202
\ .

TRANSPORT-AUTO/IRkS. J I~ 1 LS

8203 TRANJPORT-SUPPRT EQP ;}. 1 LS

8204 TRA~SPOQT-MI~C tQUIP 1 LS

8301 CATE~I~G SUBCONTRACT 1 LS

8302 CAMP OPERATING LAUO~ 1 LS

8303 COST Of FOOD STUFFS 1 LS

8304 KITC'N E~P/UTENL/SUP 1 LS

8305 OOR~ lI~EN/LNORY/SUo 1 LS

8310 SERVICES TO CATERER 1 LS

8311 RM & tiRO OUT OF CAMP 1 LS

R312 EMPLOYEE R&a RECOVRY 1 LS

8311) CAMP BUILDING RENT~L 1 LS

R401 COMMISSARY WAGES 1 LS

R402 RECREATION E~UIP~ENT 1 LS

8403 MISC. WEC. El<fJfNS~ 1 LS

1~4Ll.sl

1100203

907217

8/031

Scraper Alternate

36000

5R6440

12960J

9000

166320

190/031 - 6.:- ~

58644J-G.JA
129600

1\10'012081-

907217 L.

87031 ,
i

166~20JI

9000



r r , , f f , r , ,. r'
LORAM INTE~Nr~A~ LTD MINI~G

ESTIMATE NO. O~1-SS71

PROJECT - TULA~EEN OPEN PIT STUDY-CYPRUS ANVIL

DIRECT COST SU~~ARY - VAR. G.E.

PAGE 6
TIME - 11-48 JUl 29 1981

EDIT NO. 21
------------------------------------------------------------------------------------------------------------------------------------

BIr>
ITEM

OES(~P"TION HI r>
(1 l' r. r; r I TY

LA!iOlJ~ «~ U 1 P
EXP~NSE

UUT~IDE

RENTALS
CONsT
~ATRl

PE~M

MATRl
SUH

CONTRACTS
TOT DIRECT

COST
------------------------------------------------------ ---------------------------------------------------~-------------~------------

8501 CO. tot 0 uSE /1 R LR- ~ UR:~ • 1 LS

8502 CO. Ii S E/ r RA I L- HFVNUE 1 LS

9001 MANAGEMENT SALA~lfS 1 LS ~Q599~4f
9002 OFF. ENGR. SALARIES 1 LS 1635.,130

9003 FIELD (~~. SALARIES 1 LS 1838796

9004 OFFICE SALARY-WAGE:; 1 LS 2471782

9005 SFTY/1ST AID wAGES 1 LS 1488888

9006 WAREHOUSE SALARIES 1 LS 619780

9007 MECH. SHOP SALARIES 1 LS 24lJ4764

9103 ENG. EQUIP SUPPLIES 1 LS

9104 PROGRESS PHOTOS 1 LS

9105 CONSULTANT FEES 1 LS

9202 OFF FUR'~. & E~UIP 1 LS

9203 OFFICE RENT 1 LS

9204 STATIONERY-MISC SUPP 1 LS

9205 TELEPHJNt & TELEX 1 LS

9206 COMPUTE~ EXPENSFS 1 LS

9207 AuoIT EXPENSE 1 LS

9301 E<W I p. INSURA~C£ 1 LS

930? lICE~CES ~ PERMITS 1 LS

9303 PROVINCIAL SALES TAX 1 LS

9304 INTEREST/BANK CHARGE 1 LS

9305 GROUP INSUR~NCE 1 LS

Q306 LEGAL EXPENSE 1 LS

9307 DA MflCif: CLAIMS 1 LS

9308 ROYALTIES , lS

lleJ riu ~dife~

1500U 87500

31500

126000

157500

75000

30000

18600

Scraper Alternate

3,9 39,9 8i:\
1,635,930

1,838,796

2,411l82 '). G- "" A.

1~88~88

619180

2~04164/

1(02~00 . (.,~ A

9300 9300 x

25000 25pOO . Got Q

31,500 - C'~ 0

126,000 ~ 6"'; ~

1 51,~00 6~8

75800 _ (,~ P-, ,

30,000 . G.:J ,::)

18,600 . 6-i A·



f r , , f r f
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LOR AM I ~ Tt; RNr N1\ l LTI) :., t ;n NIj

ESTIMAT~ NO. Odl-S~71

~~UJECT - TUlA~EE~ OPE~ PIT STuDY-CYPRUS ANVIL

UIRECT COST SUMMARY - VAR. G.E.

PAGE 7
TIME - 11-48 JUL 29 1981

EDIT NO. 21
------------------------------------------------------------------------------------------------------------------------------------

BID
ITEM

DESC~IPTION IHD
QUflNTITY

L.' ~i\) U R [QUIP
EXPENSE

OUTSIDE
~ENTALS

CONST
MATRl

PE RM
MATRL

SUt3
CONTRACTS

TOT DIRECT
COST

------------------------------------------------------ -----------------------------------------------------~ ------------------------
930 0

9310

9311

9312

9315

9314

9315

9316

9317

9402

9403

9404

EMPLoyeE MOVE I~/OUl

rAM I L Y MUVE I ~j / () II T

STAFF TRAVEL

T~AV~L TIME ON P~OJ.

SUBSISTENCE ~LLJWANC

YARD & ~ITE RENTALS

SCHOOL tXPENSE

MOVES wlTHIN PROJECT

WIN TER 5 II UTDOw N "ErH

1ST AID EQUIP/SUPPLS

SA FET Y f QUI Pi" [ NT

FIRE PROTfCT. EQUIP.

LS

LS

LS

LS

LS

LS

LS

LS

lS

LS

LS

lS

18750

120000

90000

140000

18750

120000

90000

140000

'-.('

-x

c-, -.~ +-~.

--It:::

9405

9406

9411

9501

~AR~lCAOES , SIGNS

SEC. GUARDS/WATCHMEN

PERSONNEL MEDICAl S

WAREHSE ~AGES-IIOURlY

LS

LS

LS

LS 1082850

15000

60000

15000 'I

60000 - ::-;..; r--"

1,082,859 _:..:. -: n

9502

9503

MIse WA~~HSE SUrrLYS

WAREIlOU:..t; RENT

lS

LS

94500 94,500 (j, Ie·

9504

9505

9506

9507

9551

9601

9602

9603

POWER TOUlS

JOU SMALL TOOLS

rHEI~HT/EXPR (~AWGES

DEMU~RAGE

STA~ING AREA-LA~vP

,.'ECH SHOP LABOR-IlRLY

MECH. StiOP TOOLS

MECH SHOP-EQ OP COST

LS

lS

LS

LS

LS

LS

LS

LS

12 S 3 7 7 4-'Pi~

602474

140000

140UOU

372000

30079(>

Scraper Alternate

140,0,00' - /vi uh

140POO ~ ~ t't~

.' I37ZPOfJ.- C1("'j

12,537,748 lA~eh

300792 k;e('~

602474 ku"V)
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LORAM INTERNTNAL LTD MINING

: ESTIMATE NO. 081-5571

f f r r f , r
PROJECT - TULAMEEN OPEN PIT STUDY-CYPRUS ANVIL

DIRECT COST SU~MARY - VAR. G.E.

f r
TIME

,. ,- ,
PAGE 8

11-48 JUL 29 1981
EDIT NO. 21

------------------------------------------------------------------------------------------------------------------------------------
BID
ITEM

DESCRIPTION OlD
QUANTITY

LABOUR EQUIP
EXPENSE

OUTSIDE
RENTALS

CONST
MATRL

PERM
MATRL

SUB
CONTRACTS

TOT DIRECT
COST

------------------------------------------------------ ---------------------------------------------------~-- ------------------------
9604

9605

9610

9621

9630

9901

9902

9903

MISC. SHOP SUPPLIES

WELDING SUPPLIES

MECH. SHOP RENT

LUBE & FUEL SERVICE

CARP SHOP-OPER COSTS

VACATION/HOLIDAY PAY

UNEMPLOYMENT INSURAN

PL & PO INSURANCE

LS

LS

LS

LS

LS

LS

LS

LS

3300621 570126

3007922

902377

3PO~922

902~77 t':

3,8 7~74 7

9904 CANADA PENSION PLAN
. -_. ---~------ -_. __._-- LS

9905

9906

9907

9908

9909

9910

9998

9999

w.c.a. ASSESMENT

HEALTH AND WELFAME

UNION DEVELOP FU~D

TRAVEL ALLOWANCE

UNION PENSION FUND

SPARE ACCOUNT

CREDIT-uE PRORATIONS

CATEMING COST

TOTAL

LS

LS

LS

LS

LS

LS

LS

LS

32575382 2166848 15000 6688481 200620 41,646,331
/

Scraper Alternate



LORAM INTERNTNAL LTD MINING
ESTIMATE NO. 081-5571

f , , r r f r'c- r r' f'
PROJECT - TULA~Ef.N opeN PIT STUDY-CYPRUS ANVIL PAGE 9

TIME - 11-48 J UL 29 1981
DIRECT COST SU~MARY - JOB TOTAL EDIT NO. 21

----------------------------------------------------------------------------------------------------------~------------------------~
BID
ITEM

OE~CRIPTION UIO
QUANTITY

LAOOIJR EQUIP
EXPENSE

OUTSIDE
RENTALS

CONST
MATRL

PERM
MATRL

SUB
CONTRACTS

TOT DIRECT
COST

------------------------------------------------------------------------------------------------------------ -------------------~----
ESTIMATE TOTAL 51414435 961145C2 310058 33653564 150762 1237593 182880914

!
I

I
"

Scraper Alternate
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6.B COST ESTIMATE &BACK-UP
OF

LORAH CONSTRUCTION LTD.
(TRUCK-SHOVEL AlTERNATE)
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E LOf'AM CONSTRUCTION LTD.

Pa11N~t.,.

r-
Accountant

7- LabOul"l!r
JAn1 to'"

J. I'lpchan1c

II"'""'"

7- Powdl!l'1llIIn
Ilrlprr,

,. P\IlIIIlIIIl!n

,·~n

) • Gradl!r Op,.

'·POlfdl!,...n

,·r .E.L. Op,.

"O"ill ~l!1"",,\

~11-l!r,

r -
"Tracto" On,.
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fE-JAIRevI/80) r::::::..
ESTIMATE lASED ON" JOB PLAN AND PROGRESS SCHEDULE LDRAM DATE, JULY 29/1981

TUlAMEEN COAL PROJECT .
'IOJfCT SHOVel AND END DUMP TRUCKS PROJECT NO'_P8~_7_J__ PREPARED By_G' w, G CHECKED 8Y _ REYISION&

~ I bE '"~~__.Y1112_~ 1913 ! YE.R J "91 IYR~ ITEM QUANTITY' ..' ----- _. _._.---+,-,-,

S, u_ .. : ',' SiO.N,. J ,:.-,.,.1, I,T." :c>:NO;' 1.1.1.1, I, I." :0 IN ,. '..:"1""''''''''':'''''''''''' "".:.,." iJ,.~
• 'TLT 11 '!IJ t'M.t + j i-·I· -1- j i - jj I LL - . f +--+- ~f- ~_L -t" ··4· + C+tS\!~"''-T_C.~ST._..PJ..I.MA.T-f.~._.-'- .-----.-----Jih ~1-~::p-.i!-- ,::t J::t+-+'-'-i-'- tfl-- : : I .' .~.. :=ti±£
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EQUIPMENT PURCHASE PAYMENT SCHEDULE

TULAMEEN OPEN PIT MINE COST STUDY

SHOVEL & TRUCKS

CAlaJLATION OF INTEREST ON EQUIPMENT fIlTES

BASED ON 4 YEAR NOTES AT 1M INTEREST (29.375 COST/$l.000/fl)HTH)

Year of Purchase Annual Purchase Total Payment Annual Payments Total Annual
PurChase Monthly Payment Gross (Interest) 1st Year 2nd Year 3rd Year 4th Year Payments

••••••••••••••••• ••••••••••••• ................. .......... ........: ..... ••••••••••• ........... ........... ••••••••••• •••••••••••••

YEAR 1 13,847,800 4tJD7/,1'406,779 19,525,398 5,677 ,598 4,881,350 - - - 4,881,350
YEAR 2 - - - - - 4,881,350 - - 4,881,350
YEAR 3 - - - - - - 4,881,349 - 4,881,349
YEAR 4 87,900 ~-)4,f 2,582 123,939 36,039 30,985 - - 4,881,349 4,912,334
YEAR 5 1,623,600 4(,~I'i' 47 ,693 2~289,276 ;2~5.676 572,319 30,985 - - 603,304
YEAR 6 3,073,800 ,,,q?? 90,293 4,334,058 1 0,258 1,083,515 572,319 30,985 - 1,686,819
YEAR 7 1,779,300 ~/4q, 52,267 2,508,813 29,513 627,203 1,083,514 572,319 30,984 2,314,020
YEAR 8 3,788,000 Itl9G:lJi11 ,272 5,341,080 1,553,080 1,335,270 627,204 1,083,515 572,319 3,618,308
YEAR 9 1,521,100 44O:i~ 44,682 2,144,751 623,651 536,188 1,335,270 627,203 1,083,514 3,582,175
YEAR 10 1,231,400 4f"'~ q )736 ,172 1,736,274 504,874 434,068 536,188 1,335,270 627,203 2,932,729
YEAR 11 2,570,600 74Q9{{' 75 ,511 3,624,546 1,053,946 906,136 434,069 536,188 1,335,270 3,211 ,663
YEAR 12 825,200 :191'1'12 24,240 1,163,532 338,332 290,883 906,137 434,068 536,187 2,167,275
YEAR 13 1,226,100 ':?~4'4 36,016 1,728,801 502,701 432,201 290,883 906,136 434,069 2,063,289
YEAR 14 - - - - - 432,200 290,883 906,137 1,629,220
YEAR 15 - - - - - - 432,200 290,883 723,083
YEAR 16 - - - - - - - 432,200 432,200
YEAR 17 - - - - -. - - - -................. ••••••••••••• ................. .......... .............. ........... ........... ••••••••••• ........... .............

TOTAL 31,574,.800 - 44,520,468 12,945,668 11 ,130,118 11 ,130,119 11 ,130,116 11 ,130,115 44,520,468
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TlJlNfiJI (FEJI PIE MI Nt: CDST STlmf

SJIlYEl-11lUCX AI.TERKATE

~IPPDT PURCHAS£ SCHEDUl£

PWS R PST IJI ~IPJIDT AT 1981 II

Description Teul Project Year 1 Year 2 fear 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15 TOTAL.

ttours No Value No Walue IRa Value INo Value No Value No Value No Value iOJ Value No Value 'No Value ~~ ....... Val.ue No Value Ho Value 110 Value No Value No

-- == - . - --- - - - - . - --- - - - - C
.. - - - -

life
HZ41 18 C.f. SHYL 20,000 49,500 1 2347."", ~ 1 2347." I ;?1f-l7,+ 1./ 3 7042.2 '

I- /

l 992C fEl 13,100 26.324 1 811.1 1 811.1 '==-- 2 162Z.z...--

: 9888 FEL 14.322 14,322 1 375.5
1 375.5·.....

966C fEl 12.000 23.717 1 209.7 1 ZD9.7 2 419.4.....

Bobcat 14,000 28,365 1 24." 1 2..... 2 48.8.....

l D9l S Dozer RI pper 12.000 125.308 3 1456.3· 3 1456.3 3 1"56.3 2 910.9 11 5339.8---

R8S ED Trucks 25~00Q 35O.sso 1 3570.3~
1 3570.3 1 510.0 15 7650.6....... 10-

168C 707 1.1). 25,000 81,132 4 ZOlZ.'<t 1 503.2 5 2516.1......

12 CY . ED Tracts 18,000 H,788 Z 142.1 2 142.1 4 284_2""-

DI80 aaui7 OM11 20,000 28.365 1 9OZ."~
1 902.4 2 1804.8""-

Ien 14 6nder 13,500 70.440 Z 52f.5 2 528.5 1 2&4.3 5 1321.3........

1 1/4 CY 1fJd. LN. 10,000 4.509 1 ZlZ.9
1 ZlZ.9 ...

15 CY Sind Sprucier 15,000 1 37.5 1 31.5 2 15-0 ~

4000 ~1. Tant' 15.000 1 13.9 1 13.9 Z 27.8 ..... 10-

, «:Alei. Sprucier 1.5 Yr 1 4.8 1 4.8 2 9.6 ..... 1'"

6111 l ita Tower 5.0 Yr 3 63.9 3 63.9 3 63.' 9 Ul.7

Lube SUtian 1.5 Yr 1 46.6 1 46.6 2 93.2

H~. P.-p 7.5 Yr 1 28.6 1 28.6 2 57.2

t 3/4 T Ezpl Truck 15,000 28.365 1 13." 1 13.4 2 26.8

Sen/Lube Truck 15,000 62,370 1 161.3 1 161.3 L 161.3 1 161.3 4 669.2

30M Gal Tant 15 Yr 4 76.4
4 76."

l(lt Gal Tank 15 Yr 1 10.6
1 10.6

f 2M Gal Tank 7.5 Yr 2 3.2
2 3.2

75 I 50KW Gen. 7.5 Yr 4 65.0 .. 65.0 8 130.0

zzr trane 20,000 10,318 1 181.4
1 181."

12.5 T Forklift 20,000 21.196 1 94.7
1 94.7

3T JIIectI Truck 5.0 Yr 1 104.5 1 104.5 1 104.5 3 313.5

ITire Truck 15,000 21,196 1 SO.9
1 SO., 2 101.8

Mech PiauI' 5.0 Yr 1 24.1 1 24.1 1 24.1 3 72.3

Stem CIHner 7.5 Yr 1 9.2 1 9.2 2 18.4

150 CAl Cmlpressor 7.5 Yr 1 14.8 1 14.8 2 29.6

t 400A 0 Welder 7.5 Yr 2 15.1 2 15.1 4 31.4

300A D Welder 7.5 Yr 2 3.3 Z 3.3 4 6.6

Lanch Tnt ler 15 Yr 2 26.8
2 21.1

24 Pas Bus 5.0 Yr 1 JO.l 1 JO.7 3 30.1 3 92.3

I 3/4 T Pickup 3.0 Yr 8 81.9 8 87.9 8 87.9 8 87.9 8 87.9 40 431.5

Allbulance 7.5 Yr 1 22.5 1 22.5 2 45.0

jDewater P.-ps 7.5 fr 4 "5.2
4 45.2 8 40.4

',Radios 7.5 fr 1 11.4 1 11.4 2 22.8

t t

i
j

I! Totals 13847.8 87.9 1623.6 3073.8 In9.3 3788.0 1521.10 1231.40 2570.6 825.20 1226.1 - 31.574.8 f-



f , I f r f , r , " r r"" ,- r:'" ,-'-' r,;-'o-, r"''''''
lORAM INTFR:'4TNAL lTD MIlliNG
~STIMATE NO. Oo1-5~73

PROJECT - TUlA~EEN OPEN PIT COST ESTIMATE - CYPRUS ANVIL PAGE 1
TIME - 11-51 JUL 29 1981

DINECT COST SU~~ARY - DIRECTS EDIT NO. 13
-----------------------------------------------------------------------------------------------------------~------------------------

010
ITEM

DESCRIPTION IJl r>

YUAN fI r Y

U\ HO ~J R E (JU [P

E.( ~ E I~ SE
I')UTC)J DE
tHNTALS

C0 r~ ST
MATRL

PERM
MATRL

SUB
CONTRACTS

TOT OIAECT
COST

------------------------------------------------------ -----------------------------------------------------~ ------------------------
ClEAIUNb 11)0 HA

2 GRUI3HINh 100 HA

3 ACCESS HO 11 KM

4 SERVICE fACILITHS 1 LS 105295 552 309212 10552 146632 1114818 1i68~061

5 STRIPPING/STCKPILING 200UOO 8M3 28441 2750 209435 240626
.142 .014 1.047 1.203

6 RP,STRP,IlL WSTE '!'R 1 2Q 00540 9M3 1217270 2565582 1424295 5201147
.4 ~ 0 .885 .491 1..79S

7 RP,ST~P,HL WSTE YP 2 2440210 BM3 961638 201718U 1224781 4203599
.394 .827 .502 1.123

8 RP,STRP,UL WSTE YR 3 2569550 UM3 99811 5 2091642 1238309 4328066
.3Mo .814 .482 1.684

9 RP,STRP,Hl WSTE YR ~ 2~13930 8M3 898d87 18837C8 1136276 3918871
.388 .814 .491 1.694

10 ~P,ST~P,~L WSTE YR 5 2129300 Ufo13 1Sl'\?755 32?5751 10077.87 5885193
.743 1.548 .473 l~ 764

~')11 RP,STRP,UL WSTF. YR 6 3049590 9M3 1243893 2649873 1442595 5336361
.408 .869 .473 1.750

12 RP,sr~p,HL WSTE YR 7 5129810 BM3 1245801 2685735 1480541 5412077
.593 .R58 .473 1.729

13 RP,SrRP,IlL ~STE YH :3 5252130 B~3 12d20" 2777638 1538389 5598044
.394 • 8 54 • 4 73 1• 721

14 RP,STRP,HL WSTE 'f R C) .B78450 BM3 13d7825 3048022 1598159 6034006
.4 1 1 .902 .473 1.786

15 ~P,STRP,HL WSTt YR10 313481J0 HM3 132U565 2871642 1482944 5675151
.421 .~16 .473 1.810

16 RP,STRP,HL W~TE YR11 lR37360 RM3 1229120 2643859 1342199 5215178
• I• .s .s .932 .4"13 1.838

17 RP,STRP,HL WSTF. YR1 ? 2475150 AM3 1012531 2306597 212971 3591899
.43.s .932 .OR6 1.451

18 RP,STRP,HL WSTE y I~ 1 ~ 72R<110 aM3 274578 105661 382618 1362857
.317 .968 .52~ 1.870

Truck &Shovel Alternate



lORAM INTERNfNA~ LTD ~i~I~6

ESTIMATE NO. UJ1-~S'S

f f , , , f r r'--- , r" ,- r""' roo",,'
PWOJECT - TULA~EEN OPEN PIT COST ESTIMATF - CYP~US ANVIL PAGE 2

TIME - 11-51 J UL 29 1981
DIRECT COST S~~~ARY - DIRECTS EDIT NO. 1 3

------------------------------------------------------ --------------------------------------------------~---------------------------
BID
ITEM

OESCRIPTIO~ III D
aUA~JTITY

LAt3CJUk EQUIP
EXPF.NSE

OUTSIDE
RENTALS

CONST
MATRL

PERM
MATRL

SUB
CONTRACTS

TOT DIRECT
COST

------------------------------------------------------------------------------------------------------------ ---------------~--------

19 RP,STRP,HL WSTE 'fR14 o51M760 8M3 100107 ~SMflSlJ 1673?6 526092
• 31 I. • 811 .525 1.650

20 RP, S TlU' , ~: L WST' E' YR15 36910 8M3 131J 43 .S3 .? 4ll 19378 65661
.353 .901 .525 1.779

~~~ 918530
"', ? .'-~--- ~-

, 1~91b7~21 RP,LU,HL COAL Y~ 1-5 4081650 TNE '1675543 2853178
.240 • 4 11 .049 .699
t~ , 9. ~.',

22 RP,LD,HL COAL YR6-12 5855650 TNE - i 1579:164 2689475 2RS6~41 4554278
.270 .459 .049 .778

23 RP,LD,HL COAL YR 1 3 816330 TNE 266699 459917 39821 766437
.327 .5605 .049 .939

24 RP,LD,HL COAL YR 14 816330 TNE 266699 459917 39821 766437
.527 .563 .049 .939

25 RP,LD,HL COAL Y~ 1~ 8163050 TNE 266699 459917 39821 766437
.327 .563 .049 .939

26 LD HL WSTE COAL-DUMP 4120950 TNE 757? 1 9 464444 1222363
.184 • 1 13 .297

27 HAUL ~D MAINTENANCE 15 YR 504059 443QC9 191000 1138968
33603.953 29593.933 12733.333 75931.200

28 PIT DEWATERING/MTNCE 15 YR 357975 235304 186400 779679
23865.000.. 15686.933 12426.667 51978.600

29 PIT RECLAMATION 1 LS

30 TAILINGS POND DYKE 1 LS

31 PIT LIGI1TING 180 ~O 1R3351 330000 513" 57
1018.650 1833.333 2851~983

32 t~UIP PURCH/SALVAGE 1 LS 236R1790 15809733 39491523

33 MOBILIZ\TION 1 LS

34 TRAIN LDNG-PLNT ~TC~ 1 LS 323657 7439C4 1067561

35 FUEL FACILITIES 1 LS 2460 11 J 2109 8400 13079

TOTAL 20265542 63_~~S676 520756 32838363 146632 1114'318 118221787

Truck &Shovel Alternate



r
L0 HAM I N Tf IHd r. AL. L1 f) 'Jj I iJ Itn;
ESTIMATf NO. Cf'-~~7~

f , J f r f , , , f··-- , f'" ,'- f'- r'
PROJECT - TUlA~EEN OPEN PIT COST FSTIMATE - CYPRUS ANVIL PAGE 3

TIME - 11-51 JUL 29 1981
DIRECT COST SU~~ARY - FIXED G.E. ED IT NO. 1 3

------------------------------------------------------ -------------------------------------------------~----------------------------
RIO
ITEM

O~SCHIPTION HI'>
QUI\~TlTY

LAH:)U~ EQUIP
EXPENSE

OUTSIDE
RENTALS

CONST
MATRl

PERM
MATRL

SUB
CONTRACTS

TOT DIRECT
COST

------------------------------------------------------------------------------------------------------------------------------------
7001

7002

7003

7004

700S

7006

7007

7010

7101

7102

7111

7112

7201

7202

7203

7211

7212

7271

722Z

7223

7231

7232

7233

7234

7241

7250

lEMP lOAD/UNLOAn FAC

Tt:MP .\ ACCESS ~(lADS

TEMP BHIOGES/XI~GS

TEMPORARY WHARVES

PRE~AHE PLANT/C~MPST

MISC TEMP rI\cILlTlES

TRLR PARK SITE p~EP.

DISMANTLE TE~P FACIL

EQUIP MOH-FREIGHT IN

EQUIP-UNLOAD/AS~~BLE

EQUIP-OISMAN/MVE OUT

EQUIP - FREIGHT OUT

CONST COOKHSE/DINING

CaNST. aUNKHousrs

CONST COMM/REC ULDGS

CONST. STAFF HOUSES

CONST PERSON TRLRS.

CONsr MECH/TIRE SHOP

CONST LUBE/FUEL FACL

CONST CA~PENTER SHUP

CONST OFFICE BUILONG

CONST 1ST AID HLDG.

CONSTR. ~A~EHOUSE

CONST O'N''H'l 11LDGS.

eONsr. FtELO ~H~L~S

CONST. Mise SttrL.IHS

LS

LS

LS

lS

LS

LS

LS

LS

LS

LS

LS

LS

LS

LS

LS

LS

LS

LS

LS

LS

LS

lS

lS

LS

LS

LS

87770

98650

Truck &Shovel Alternate

98650

87110



r , J f , r r r·· ,. r r'~··· f" r~"'"
lORAM INTE~NTNAL LTD MINING PROJECT - TULA~EEN OPEN PIT COST ESTIMATE - CYPRUS ANVIL PAGE 4
ESTIMATE NO. 081-5573 TIME - 11-51 JUL 29 1981

DIRECT C()ST SU~MARY - FIXED G.E. ED IT NO. 1 3
------------------------------------------------------ --------------------------------------------------~-------------~-----~-------

BID
ITEM

OE<;CRIi'TIO~~ 1I1D
QUANTITY

LAOUUR EQUIP
EXPENSE

OUTSIDE
RE ~lT AL S

CONST
MATRl

PERM
MATRL

SUB
CONTRACTS

TOT DIRECT
COST

------------------------------------------------------------------------------------------------------------ -----------~------------
7301 INS T CA..,P fL~C SYST. 1 LS

7302 INST CA"'IP SE:JAGE svs 1 l~

7303 INST CAr., P wATI: H S YS T 1 LS

7.304 CAMP FUtL LINe SYST[ 1 LS

730'3 TRLR PA~K S[~VIC~S 1 Vi

7310 JOU FUEL LINE SYSTEM 1 LS

7311 INSf JOH ElEC S Y~ TE:1 1 LS

7312 INST J OJ SEW E:~ s '( S fj.1 1 LS

7313 INST JOd :JATER SYS T;1 1 lS

7314 INST PROJ RADIO SYST 1 lS

7315 SuP/lNST PHONE/TflEX 1 lS

7401 SETU~ CMSH/SCHNPLT. 1 LS

7402 SET UP WAS HI r~ G ~1.!\Nr:i 1 lS

7403 SETUP RtCLAIM SYSTEM 1 LS

7404 SETUP UATCH rLANT 1 lS

7405 SETUP CEMENT SILOS 1 LS

7406 SETUP AI~ PLANT 1 LS

7407 ~[TUP htHTIHG PLANf 1 LS

7401' ~ETUP iHGRtr. ~ l/\ i~ T 1 lS

7501 INSURANCE 1 LS

7502 TAXES NOT PIP. OR SiT 1 LS

7503 S~EC. BONOS-PERFORM. 1 LS

7600 EQUI~MErH WRITE ~ f F 1 lS

TOTAL M1770 98650

Truck &Shovel Alternate

1800

1800

1800

188220



I I f , , , r , , r r f r f r--- f~

lORAM I NTE R~ TrJ ALL T(J M I'. I ;Ji, P~OJECT - TULAMEEN OPEN PIT COST ESTIMATE - CYPRUS A~VIl PAGE 5
ESTIMATE ~o. O~'-SS7~ TIME - 11-51 JUl 29 1981

DIRECT rOST Sur'MA~Y - VA~."t;.E. EO IT NO. 1 3
------------------------------------------------------ --------------------------------------------------~---------------------------

BID
ITEM

I)r:SCR!flTIO'j !I I'
UU ArJ TIT O(

L 1\ 'iO J;~ E()UII'
['(PENSE

OUT~IDE

RENTALS
CONST
MATRl

PERM
MATRL

SUB
CONTRACTS

TOT DIRECT
COST

------------------------------------------------------------------------------------------------------------------------------------
8001 MA I I~ r T1::"1P FA( ILL rv , LS

8002 MA I1H. or ULDuS. 1 LS
~

8003 MAINT. 'H UTILITIES 1 LS

8004 MA un OF lkAIL~ :"'~K 1 LS

8101 OP / FA C- TI~ AI LEH R_NT 1 LS

8102 OP/FAC-LIGHT ~ P')W t:.r~
, LS

8103 OP/FAC-wATER SUP~LY 1 LS

8104 OPHAC-fUEL FOR ;1:: AT 1 LS

8105 oP/rAC-RAoIO EXPE~SE 1 LS

8106 OP/FAC-STAT. AIR rLT 1 LS

R201 TkA~SPOHT-DRIVER PAY 1 LS

8202 T~ANSPORT-AUTO/T~KS. 1 LS

8203 THANSPO~T-SUPPRT EQP 1 LS

8204 TRANspORr-MISC E:W II' 1 lS

8301 CATEHING SUUCONT~ACT 1 LS

In02 (AMP OPFRATING l,nOR 1 lS

830.s ~OST Ot tOOD STUFFS 1 LS

8304 KI1C'N tQP/UTENL/SU~
, LS

8305 DORM LINEN/lNDRY/SUP 1 LS

8310 SER~lCl:-::; TO CArE'lEi~
, LS

8311 RM l!, BRD OUT OF CAMP , LS

8312 EMPLOVEE R~ B RE( \) IJ RV 1 LS

831S CAMP UUILOING REiHI\L 1 LS

8401 ( 0 M"', 1SSAIn WAG ES , LS

8402 RECHEATION EQUIP1ENT , LS

8403 MISl. Rt~. EX P r: -~ ).: , LS

8l'4~l

73 3472

906,>74

87031

36000

1260000

630000

129600

9000

Truck &Shovel Alternate

166320

851482

1260000

630000

129600

133472./

906674~

87031/"

1663Z(J'

9000



PROJECT - ~ULAMEEN OPEN PIT COST ESTIMATE - CYPRUS ANVIL

Dl~ECT COST S~~MARY - VAR. ~.E.
TIME - 11-51

PAGE 6
JUL 29 1981

EDIT NO. 13

r----r--r e
-r--'-,~.-,-,-ffffffJ

LOR A". I NTEIW TN /\ L LTiJ ~, ! .J ! ;I :i

ESTI".ATE NO. OK'-5~7~

------------------------------------------------------ -----------------------------------------------------~------------~------~-~--
BID
IT E'"

DES CIi J fl TI 0 ~ 11 I D
QljANTITy

LAaOUR tQlJIP
EXPENSE

OUTSIDE
RENTALS

CO~ST

MAT In
PERM
MATRL

SUA
CONTRACTS

TOT DIRECT
COST

----------------------------------------------------,--------------------------------------------------------------------------------
8501 CO. HOUSE/TRLR-FUNN. LS

8502 CO. HSE/TRAJL-REVNUE LS

9001

9002

9003

9004

900')

9006

9007

9103

9104

9105

9202

9203

9204

9205

9206

MANAGEMtNT SALARl~S

~fF. EI4G~. SALA~IE:;

fItL" t~l(.Je SALARH::i

OFFICE SALARY-WAGE~

Sf TV/1ST AID ~AGES

WAR E;iij uS F. SAL ARIc S

ME CH• Sif 0 P SAL" ~ t ES

ENG. EQUIP SUPPLIES

PROG~ESS PHOTOS

CONSULTANT f~ES

OFf fURN. , E~UI~

OFFICE RENT

STATION~RY-MISC supp

TELfPHONE & TELEX

COMPUTER EXPENSES

LS

LS

LS

LS

LS

LS

LS

LS

LS

LS

LS

LS

LS

LS

LS

395'~9d 4

1(')3,)~'3a

18~87'J()

247178~

148833d

6197dO

2404764

16000 79250

53890

1 141 20

142650

75000

3939984

1635930

1838796

2471782

1488888

619780

2404764

95250

9300 9300~

25000 25000

53890

114120

142650

75000

9207 AUDI r E~PEN$E LS

9301 EQUIP. INSUflA~Hr: LS

9302 LICENCES & ~ERMJT5 LS 30000 30000

9303 PROVINCIAL SALES TAX LS

9304 INTEREST/~ANK CHARG~ LS 18600 18600

9305 GROUP INSURANCE LS

9~06 LtliAL EXPENSE LS

9307 DAMAGE CLAPIIS LS 75000 75000

9308 ROYALTIES LS
Truck &Shovel Alternate



I r
lORAM INTE~NrN~l LTD ~lNI~G

ESTIMATE NO. U81-557'

f r , r ( , f r I'
,,, ..

'''':~ .. :,.

.'!'~"PROJECT - TUlAMEEN OPEN PIT (OST [STI~ATE • CYPRUS ANVIL
TIME· 11·51

DIRECT Ca~T SU~~ARY • VAR. G.E.

F"";:' r=
PAGE 7

J Ul 29 1981
EDIT NO. 13

---------------------------------------------------------------------------------------------------------------------------~~-------

BID
ITEM

Dl:::iCRI,.,TION I; I D
~UANrI TY

LAIJOUq EQUIP
EXPENSE

OUTSIDE
RENTALS

CONST
MATRl

PERM
MATAL

SUB
CONTRACTS

TOT DIRECT
COST

------------------------------------------------------------------------------------------------------------------------------------
9309

9310

9311

9312

9313

9314

9315

9316

9317

EMPLOYEE MOVE IN/OUT

FAMILY MOVE 1~/0UT

STAFF TAAVEl

TRAVEL TIME ON rROJ.

SU~ SIS TEN CE Al U' WA'H

YARD & SITE REN1AlS

SCHOOL EXPENSE

MOVE~ WITIIIN PR('JECT

WINTER SHUTDOWN RENT

LS

lS

LS

lS

LS

lS

LS

LS

lS

18750

120000

90000

18750 <'

120000 /

90000

9402

9403

9404

Q405

9406

9411

9501

9502

9503

9504

9505

9506

9507

9551

1ST AID EQUIP/SIJPPlS

SAFFTY F.'.WIPMENI

FIRE PkUTECT. EOUIP.

BARRICA~ES P. StuNS

SEC. GUARDS/WATCHMEN

PERSONNEL MEDICAlS

WAREHSE WAGES-HUURl1

MIse WARtHSE SUPPlYS

WAREHOUSt RENT

POIll;ER TOOLS

JOB S~lAlL TOOLS

FREIGHT/EXPR. CHARGES

DEMURRAGE

STAGING AREA-LAHOR

lS

lS

lS

lS

lS

lS

lS

lS

lS

lS

L·S

LS

lS

LS

126800 126800

1~6800 126800

15000 15000 -

6000(;) 60000

1082tsSO 1082850

85590 85590

126800 126800

126800 126800

3720UO 372000'-

9601

9602

9603

MECII SIIOP LAi3QR-HRLY

NlECli. SHOP TOOLS

MECll SHOP-En nil co~r

LS

LS

L:i

6879<379

815667

216U98

Truck &Shovel Alternate

6879879

216098

825667



I J , , f , r··'· - ,..
.'~... """" .. r"'" r~~t.;,~·

LO~AM INTL~NT~~I LT~ MI~INti

ESTIMATE NU. U"1-5~73

PR~Jf(T - TULA~EE~ OPEN PIT (OST rSTIMATf - CYPRUS ANVIL PAGE 8
TIME - 11-51 JUL 29 1981

OlijE(l COST SU~~A~Y - VAR. u.~. EDIT NO. 13

---------------------------------------------------------------------------~------------------------------~---------------------~---
BID
ITEM

DES CRIP TI 0 ~I 1110
QUANTITY

LAllUUR EaUIP
EXPENSE

OUTSIDE
RENTALS

CONST
MATRL

PERM
MATRL

SUB.
CONTRACTS

TOT DIRECT
COST

-----------------------~~----------------------------- -----------------------------------------------------.------------------------
9604 MISC. SIiOP SUPPLIES 1 LS

9605 WELDINb SUPPLIES 1 LS

9610 MECH. StiOP RErH 1 LS

9621 LUOE & fUEL SERVICE 1 LS -'300621

9630 CARP SHOP-OPER COSTS 1 LS

9901 VACATIO~/HOLI~AY PAY 1 LS

9902 UNEMf'LOY"'ENT INSVRAN 1 LS

9903 PL ~ PO INSUQAN(E 1 LS

9904 CANADA ~tNSION PLAN 1 LS

9905 W.C.i). ASSESMENT 1 LS

9906 HEALTH AND WELfARE 1 LS

9907 UNION DEVELOP FUND 1 LS

9908 TNAVEL ALLOWANCE 1 LS

9909 UN I 0 r~ P( NS ION FUND 1 LS

9910 SPARE ACCOUNT 1 LS

9998 CREDIT-GE PRORATIONS 1 LS

9999 CATE~ING COST 1 LS

TOTAL 2721R22R

570126

23R?49'i lhOOO

2160978

648294

6947020 200620

2160978

648294

3870747

36771366

Truck &Shovel Alternate



F' .~ r-~'''- p r:."'A_, r" C7
,A

TIME - 11-51 JUl 29 1981
EDIT NO. 1 3

SA". _~- C,5TI r-fcof

OIRECT COST SU~MARY - JOO TOTAL

t31. ,.; .. ~ C T I "_ ~ A1"1/... )PE~rf

~

~----------------------------------------------------------------------------------------------~--------------------------------~~--

I L U HAM It I L I( NT N ll. L. r n 1,., i" & ~J S r
ESTI~ATE NO. Od1-557~

810
ITEM

D':S(RIPTION HID
QUANTITY

LAtlOUR EQUIP
EXPENSE

OUTSIDE
RENTALS

CONST
MATRl

PERM
MATRL

SUB
CONTRACTS

TOT DIRECT
COST

~----------------------------------------------------------------------------------------------------------~~-----------------------
ESTI~ATE TOTAL 4757'~40 65725174 536756 39R84033 146632 1317238 155181373

Truck &Shovel Alternate
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,l r r J f r , , r r- f'-"~
•....." .._- r"" ......,.-.

. :~

Ll)IlAM C()N~~TH LTU
l.IST 0": LABOUll HATI:iS FOil ESr l"'1I\T II~G Sf STEMt~

i"

DATE 07/1J/dl

.'hl -';513

",.

TI.ILAMEJ:N OPEN PIT MINING--f\.C.

PA c;t: 2 01: "

DIVISION- MI:HNf)

T2AM C~Pfl\IN- G GLAHH.f

.~ .. \

r)

'.~
AGIl EI:MEN r ~UTH CAN Asse MECti .~K 'l~) Loe 22 WOI~K ING J SIHFTS---,'J tfoUIl5---5 DAYS

f·

.-""
·---'"TlnHt/,·t~¥1-·-. ---rtA~r: -UV'fMt-StHFf 5TArU1171ttt.:t ~"c Sl1l1 --------tt£t ----itAnt:----------·

CODE CLI\SS HATE ESCAL PIli:M. [) 1FF. ~Y SUB HOL HATE U I e PLJJO CPP hCIl I~EF UUF TIlAV PENS HATE
r)

-----------_.
,..~

61 I Din VEtl 0 I L 930H OH 011 17d 00 01) H411 1031 .. 221i Htf 19i1 43d fJ9H 60tl IOH Oil 12')2d._--_.... _..-_.- ...---._--_...._. -...__ ..

"',

()
() I I FOIlKL I FT 9~JH UH OH I'/H OD OJ) ti6H l05fJH 22 H t1H 19H 44H fJ1)H 60H lOH OH I 28tHI

r)

Ull 17H on mm .IomHf 22HC'

I"

c>22 fEL ICY

6lJ fEL lOCi

9tiJli

loom
OH

Oli UH I lit

OJ)

00 01> 91ft I I I lJI-t 221i

BH 2011 4flli fJ q.f flO/i

BH 20H 47Jf . fJC) Ii 6011

IOH

lOll

Oil I J?J'i

OH I 3') I: I

'\

r)

,-----,-_._-------_._------() 626 ~ECH 1~I:Ll) lOB5tf 011 01-1 111i OD 01> 90 H I 200li 221t 9H ;>211 50H 691f 6011 2),11 011 14~4H ( )

( ')
02./ fiELUH ol~LY loom Oli OH I'H OD 01> 91 H 1II 51t 22H 81i 20H 41tt fJ91f MlH IIjH oH I VjfJ:l

I' 6JU MoToH Gil"l) 9HJ H OH OH .1H Of) 01> 6HH l08UH ?2H 8H ?'OH 4ftlt (,9H fJOH 1111 011 13231f---_._----....._-------- -.....__ ..__ .......... ---.

\~
6J I OlLEH 9JOH 011 OB 171t 01> Of) H4H l0.11d 22if 8li I 9H <1.J1f fJ9 ti fJOIl lort I)H 121C)?1I

( ~ oJ7 6" PUMP 93011 Olf ott I 7tt Ol) 01> HI1 tt PH I I~ 22d Bit 19t1 4Jif ~9H fJOH I nil OH 12fJ2d----------------------_...._------------_._- ------- ---------------_.-

()
6JH StJ COMPACT 9?JH OIl Oli 17H (1) OD ti611 1056 H 2? H Hit . I ~~ 44 H fl \.At f>OIf I ;)If Off 12dH~f

,-

OH 14?1i"f

01 i I ~H~~i1

Oil Ijljl fIl)H

9.. ;>111 50H fl'}JI 6011 1011

HH 20H 47H f>9H I)OH

HII 19/1 I1l1d 1)911 ~Oll I nrj

221i

.:?2d

OD YfJll I I BO.i

01> HfJli I ()~f'). t

OJ) 91H III~1f ?2H

OD

01>

UI)

I 'Ii f

I1H

OH

011

ott 111i

Oli

011

OH

642 SHOVL lOGY 1061/1

640 SCllAPEl1 2 I UU IH

(>44 TkAC To 1)4 9.JJII

I
I

J lilt. 11:f'h'r iii. rf "lillI' "'4 Ii.... 1'''4 iill 'IFI O,\U II Jtill1 '''f (H.' ~IJ' ""1.1 "Of' ;'lilt I ill"" III:t Ih" II 'I

i \

I )

,)

•• 0 •__---._.. - .... _ " • • ... _ ••• _._.. _ .• ._. .. _-. __ ..... _. ._ ..•- .... ._. .'••- •__........ -.--.- .• ---._._.... _ .•. _.

()4~ f1l1\C 1J6-[)9 YUJH UH OH 1/11 on 01) ~JtiH I OHH If 2,>H WI ?OH 4Mf f') ~ I tSO: I 10! I 01/ IJ? j I

I lid,"' TllliP jO:llll.~ ttl,UI 1111 Ii.... I 'ill Oil Ill. HHlt 1,'1,,"'1 '''I "" IlJl-I 111111 ;'Ht dilll 1!1I1 iii· 1~t'~Hlr>------·

')

~

(>'iO IJIO t)()ltI1 <,.H .ill Oil oH 1'111 ()[) 01) HHII I OHiid ?~11 fill ?O/l I1tSd (,vlf nOli I 0: I 'lit 13;'>3"
~

I
~-- ~..

'-/



f".i

r)

r;'C'~'~:;.,."', ..

"'AGE 3 of 4

""

TEAM CAPf"If~- G GLAHOLT

DIVISION- MI~ING

rr'rr
...

,rr

TUI.AMEEN OPEI4 jJlT MIIHOO-A.C.

LOH AM CONSTil LTI)
LIST OF LAHOUH HATES FO~ ESTIMATING S1STEM

PtH -5~ lJ

UA'f~ lJ//IJ/dl

.rI
.,,:\

("

t~

mrrt! Crt1\r-"'r .' R~m:- (Iv r,tiE 5llrr-r 5T)\ND D~it-Y---VAC SU,.. -----UET:. ----··----·WAm---·-----· ..
(;OlJt: CLASS HAn: t:SCAL Ptl~M. Dl......... BY sun t·nl. HATl:: lJ IC PLPD CfJP wen WEF UIJF 'f,lAV "'F.t~S H~rE

~

t: T t:
"'OUK I NO J 5 HH·TS---H HOUllS---5 f)A Yc;AG~EtMb~r ,HTH CAN ASSC MECti WKHS LOC 22

......

,~
,'"

OJ) liB If 10 8d H ? 2 H

----._-----------_..•._---- ----_.•_...•.._--.-----_..
UH 20 H 46H 69 H (,011

;',

,~

90U TcAM~, fO'IE 100liH

YUJ HUS UHIV~" YUJH

OH

Oli

OH

UH

17H

11U

(1)

OD

Ol) 911f I II f)d 2211 Off ?Oli 41H IS <.ff 601i I t)H

I') If

011 13'j2d

OH 1323H

\) 90~ d>U Mt> tbT 9UJU OH Oli 11H OL> 01) 88H 1()~UIf 22 If 8H 20ff 46H 6 (~H /SOH I ()If OH 1323,1
, "

t '\
~6 t:UUMt" I ocrr YUJH Oli OH 17tf OJ) 01) OOH JOBtJl1 22H 8U 2011 46H 69H 601" 1011 011 132'm

to·1

RH 19H 43H fl9H /SO It IOH()

(")

90Y A FllAME 930li

91. S~HVI(;ci fH 9ijJH

Orl

OH

OH

OH

1711

17H

Of)

OD

01> H~H 10J I H 22/1

00 8aH .lOmH~ .22H

._----_._---.
8 H 20 H 4/S If 'f) QH 60 !~ IOH

OH 1262H

Olt IJ23H

" )

17H.OO 00 BAH 10BU,1

"",

r

fJH 13?3d

011 132111

10H

1Oil

20U 4flH /S CA~ /SOHfiH

RB 2011 46H 69H /SOli

._----_... --------_._----_.221f

22H

OOH IOBHHODaD11lfOU

OH

OH

Oli

9U3H

YH3HYI6 FUEL TllK

91~ Lm~Ho1~

(~)

t.' Y21 ,,110US EMAj~ 953H 011 OH 17/t 01> OD 8/S11 I O~(,d 22H 8H 19H 44H 69H tSOH IOIt OI-lI.2iiHH
;t.
\._----_. ------- ---------_. ._-----_._---_ --_. ----_.•- -•.._ -_ .._ '" . _ - '''-'-

,-"I
Y IOU PHOJ MtJll ~4~OM OM OM I OM Ol) 01> 21 tiM ~tS6R.\4 J~J:~ 20M 24M. 7B~~ 51M OM OM 1"'4M /S!)'j 1,'It ,-, ,

."----------_.._----------------_.__._._------_._-------------_._--_ _--_.._-_ _-_•... _-_._--_.. -._.._._- _---_._-_.•.

nM 12';,\4 4 "'1,0"

1~ IJ~M 5()J~ ~

OM

OM

~>7/.\

7H'-' 'j7M24M

24M 7B'-'22M

23M

'J~m

JHM

01> 1()/SM 4J 16.·..

Of) I UOM 4MJOMUI)

00o,~

°,'A

OM

OM

OM

0;.\

9~()0 PHOJ ENtJll 41 ~UM

Y104 IH <.Hn· SU,.,1' 4~UUM

I.)
II ,.,'liA lit!t!f. I! _.:". 1711li,. iLli lib iU lid IiIi lAna h"%hSU 1.... 1 lOll 5hAi 'Ubi ',h. lib lid" ill Ai , ... J Ii

')

i-'J

I I ~I ? I 7B ~ ""7 ~ ii' i I'. n u. , I ILl • II <;at)') fWI>AJ\' ~'~()M 0'1 (hi O~ Ill> on II iH :mp'lJ~ J~, II',,, " ) ,',

YJ03 INSfil MAN 3 170M ?4M 7m' (' I

I I

O~ Q 'l'~ .1I,O~·~

0 ..\ B?M 3 I [/;~

OM

OM

';7.'~

':J7M-'W.\24,\414M

16M3+~

.HM

01) 127:~ J?97M

(1) I (N'~ 2~U4MUI)

()()

0,',\

OM

OM

OMOM

OM2.72':JM9306 CliA I1~MAI~

<.)

(')

---_.__ ... _-_ .....- ._-----_.- ..
o

iii

1}4W () I-F ICE t.'~jH JJBO~\ l)M OM U,A OJ) 0:) I J~M J'j IS~.' 3'U I HM ;>IJ ~~ 71M oj" ..\ 0'\ 0M 101M JHJI.t
~
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DATE 07/1J/tjl L()i~AM CONSTI~ LTD PMJE 4 of 4
LIST OF lAHOUH I~ATt:S FOH ESTIMATli~G SYSTEM

DIVISION- MINING
Pbl-~513 TlJLAMEEN OVEN PIT MINIt(3--A.C.

ro .... "r , .. . . - ~. .- ~ .~ .... .- TEA'" CAPCAIN- (; v'LAlfol.f
...,.

·.·V"'~'" '.. . ., ....~ ~ ... d '. "'J ,~ ,I L.; • 4 .. I 7"

1\(;lll.:t:MEIH' IH TH CAN Asse MECtf ~K'~S loe 22 rlUnKING .1 sHIFTS----H ~k)UllS---5 DAYS

Ii II't--e---Cttt\n fli\~~ -~'VT~e-stttfir~T1\UU()I\ ftr--v",e-- ~u" - ItEt. ----...------tf ~(;f!""--- .._-_.
CODE CLA S~; HAIL: ESCAL pIlEM. UIFF. BY sua HOL IIATI: utc PLPU cpp ~C~ ~~EF UfJr- Til ,V !'ENS Il~Tt:

~ ... ...... ..... ~_ ... . - - --7-'VoJ ,'-''-'' 'un. ,~. , "JI.. ~"" HI" V'" ULI VL.I 'V.'Y'" ,,,"'-, ... J'.I", , .. ", £. ....\ 'I v, J ""
V"" \J,', lJt:'fl J I c- , .'

1140-' t'A'(~A5TEIl 24~OM 0,\'\ OM Ol~ 01) OD 9HM 2548tA 3fj,,~ . 13M 24M 78'04 57M OrA OM 7,.M ?-"U2',4
., -----_.._-------- - ----- ------------_._-_.._-----_._--.-.

«,.11116 SECIU:fAlH I~OOM OM OM (J," Of) 01) 60,"" I !l60,'4 3H'" HM 24M 7RM 51M OM OM 4'-)/A I ~IO''''

'. " ' ""r ., .. ... , .. ~ ~ ~. ~ .. • I . I - - .... - -- " .. - ..~ .... .
- ....... , ~....... " . ',",,",' '"' ~".. " "" '" , J"'" • "'-'VI' ,""v'" .., L·· ... '.1"'1 -' '" '."" . ~, r_t.. , "_'

<bOU SAtTf L)l K 3600M OM OM 0,'0\ 01> 01> 144M 3744M .lHM 19M 24M 7A'~ 57M OM n!.4 I O~M 40"~H. - --- -..._-_.- .._---_._----_.
Y~I)4 15T A ID rot I 2UOOM OM OM OM 00 OU 112M 2912rA Yh\ 15M 24M 7BM 57M 0,\\ OM H4M 320d,4
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7. COMPARISONS OF MINING METHODS

A. WRIGHT ENGINEERS LTD •

A.l GENERAL COMMENTS

Where stripping does not consist of materials requiring rip

pi ng or blast i ng, scrapers can be used qu i te effi ci ent ly if

the haul distance is not over 1000 M. For effi ci ent produc

tion, all scrapers should be pushed and single engined

scrapers should be double pushed. A twin engined scraper can

not self-load efficiently except in very light materials.

When scrapers are used to load ripped or blasted material, the

operat i ng costs increase dramat i ca lly and economi c 1i fe is

correspondingly reduced.

A1though scrapers can bu i 1d a waste dump wi thout us i ng a

dozer, dumping and maneuvering time will be increased, parti

cularly when hauling ripped material.

When it is planned to sort reject coal strata material in the

pit, this operation will function more efficiently on the day

shift, even though artificial lighting is available on other

shifts.
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Coal extraction is usually handled more efficiently as a sepa

rate operation from stripping.

In our experience, the 12G size of grader is too light for pit

and access road maintenance.

A.2 RECOMMENDATIONS

To consider the use of scrapers, we would recommend the fol

lowing changes and/or additions to the equi.pment selected.

1. Provide 2 push cats for each fleet of 6310 or 6370

scrapers.

2. Have a dozer on the waste dump. It can also be used as a

back-up for the pushers or the dozer rippers.

3. Change the graders from Cat 12G to a Cat 14G or equiva

lent.

4. Haul reject plant material with a standard 12-14 cy. end

dump truck instead of using a scraper.

5. Train loading - A 988B front end loader with a coal bucket

should be left at the railway siding. To run the unit be

tween the rail siding and the plant results in additional

operating costs, reduction in available life, and creates

unwarranted traffic hazards on the access road. This will

mean, however, that a 966C should be added to the fleet

for plant maintenance.

6. Provide an additional service bay for scrapers.



...

III

...

....

....

-
-

A.3 COST ESTIMATE

Although the scraper cost estimate followed the equipment

se1ect i on and cri teri a out1i ned in the Wri ght report, we be

lieve the foregoing changes should be made and the additional

costs considered in making an equivalent comparison with

Alternate B•
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7.8 COMPARISON OF MINING METHODS
OF

LORAH CONSTRUCTION LTD.
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III B• LORAM CONSTRUCTION LTD.
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B.1 GENERAL

A shovel and truck operation was sele~ted in view of economic

results experienced on similar projects where rippable mater

ials were encountered. Although the apparent direct costs may

be similar, the following factors favour large hole drilling

and shooting over ripping:

assured production and availability of muck by scheduling

drill and blast program ahead of loading requirements.

assured rate of muck production regardless of extreme

variations in geologic strata.

controlled muck pile height for loading efficiency.

control of muck size for loading efficiency and equipment

maintenance economy.

To improve loading and hauling characteristics of the strip

ping, drilling and light blasting techniques were included.

Coal excavation was done with a 992C and a D9L dozer ripper on

the day shift only. 70 ton belly dump haul units transported

the coal from the pit to the plant.
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The des i gn 1i fe feed storage wi 11 handl e feed for the 2nd

shift. A 966C loader will tram from dead storage for the 3rd

shift feed requirements •

This will result in the 966C front end loader being available

during the day shift for plant maintenance instead of bringing

the 988B loader in from the Coalmont rail siding.

Using a shovel in the stripping operation means that the coal

seam will be clearly exposed, reducing potential for contami

nation or unnecessary waste of good coal •

During the latter stages of the pit operation, the 992C loader

would undertake stripping excavation on the 2nd and 3rd

shifts, replacing the shovel_

A D9L S dozer complete with ripper would be used on the waste

dump. It will also provide back-up for either the shovel or

loader pit operation.

A 12 cy. end dump is proposed to handle plant reject material

on a 3 shift basis. The maintenance sanding truck would pro

vide back-up.
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B.2 COST ESTIMATE

The cost estimate for the shop has been increased to allow for

1arger overhead doors and add i tiona1 head room whi ch wi 11 be

required for the proposed fleet.

B.3 SUMMARY

The proposed fleet has sufficient production capacity to com

plete pit operations in 12 years without adding additional

units •
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8• FORM OF CONTRACT - RECOMMENDATIONS

The contract form must offer the owner the best job on the most cost

effi cient bas is. The Owner must cons ider the amount of input re

quired by his own personnel, the advancement of pre-engineering and

the variables which might occur during both the life of the contract

and life of the mine.

For the Tulameen Project, we recommend that the Owner consider and

evaluate two contract formats; (a) Unit Price or Lump Sum and (b)

Target Form Contract.

(a) Unit Price or Lump Sum

This form of contract is most familiar to both Owner and Con

tractor. Initially, the Owner or a selected Engineer Manager

will request potential bidders to pre-qualify for the Work to

be tendered. A "short 1ist" is prepared of qual ified con

tractors (with suitable mining experience and depth) and the

engineering documents are prepared for the tender. Contract

ors will develop their bids and submit to Owner. The success

ful Contractor will commence work and proceed to conclusion.

This contract form is particularly suitable when:

1. There is adequate time to prepare the tender package.

2. All the pre-engineering and assessment evaluations are

completed.
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3. All the variables may be assessed beforehand.

4. Climatic and geotechnical conditions are well known •

5. The Owner has the human resou rces to inspect and su rvey

the project on a regular basis.

When the Owner is able to quantify the variables prior to the

tendering procedure, a unit price/lump sum contract should be

considered. Contractors tendering are able to assess the

risks and build the cost of the risk into his estimate. Where

little information is available, the risk increases and is

reflected into the estimate.

At Tu1ameen, a minimum contract term of approximately 3 years

wi 11 a11 ow the Cont ractor to recover the cost of the short

life equipment; i.e. tractors, pick-ups, graders. This will

reduce overa 11 unit costs to the Owner as the Cont ractor

minimizes his risk. Long life mine equipment, end dumps,

drills, shovels supplied by the Contractor should be subject

to a "Buy-Out" by the Owner either with first right of refusal

or by a negot i ated formu1 a at the outset of the Contract.

Esca1at ions protect the Cont ractor and reduce the ri sk money

otherwise necessarily included in the firm price.

·(b) Target Contract

This incentive contract form permits the Owner and Contractor

to work on an amicable basis when time is of the greatest es-
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sence and when job conditions and variables cannot be reason-

ably quantified at the outset of the project. The estimate of

costs is developed wi th the cooperat i on of Cont ractor and

Owner and is adjusted for changes in quantities and changes in

job conditions as originally contemplated. The target esti

mate is developed without the contingencies for risk found in

the "hard money" unit price/lump sum contract. The contractorj

works for a guaranteed rate of return and either shares in

underruns or suffers fee erosion due to overruns.

The Target Contract facilitates an early start to the mine de

velopment and continuity of the operations should the Owner

desire to take over the works on a turn-key basis. Under the

"Target" concept, a smooth transition may be achieved as the

Owner assumes on a coord i nated management of the day-to-day

operat ions and at the same time acqu i ri es the Cont ractor I s

secondary level of management as his own.

In a target contract the Owner may wish to purchase the long

life mine equipment early and place it under the management of

the Contractor. This will produce the following:

(i) Economies of scale during the initial development be-

cause of the utilization of larger mining equipment;

(ii) Continuity of operation during the Owner-Contractor

transition.

A brief explanation of the target contract follows:
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BASIS OF A TARGET ESTIMATE CONTRACT

Philosophy Behind A Target Contract:

To give the Owner what he wants or requires as economically as possible
within the time limits realistically required by the Owner, and to do this
within the budgeted costs of both the Owner and the Contractor.

What a Target Contract Is:

The Contractor, in close association with the Owner, makes his best
est imate of the cost of performi ng the work. The Contractor I s fee is
agreed in advance. On completion of the work, if the actual cost of the
work is less than the Target Estimate cost, then the Owner and the
Contractor benefit by sharing the savings. If the actual costs exceed the
Target Estimate, the Contractor's fee is reduced. When speciaT
achievements are necessary or desirable a system of Incentive Bonuses for
the Cont ractor are incorporated into the Contract. The Owner ul t imately
pays only what the work has actually cost plus the Contractor's fees.

Reasons For Employing A Target Contract:

For most heavy construction projects carried out in recent years time has
been a very inportant factor. This circumstance has come about for many
reasons, but chief among these has been the pressing requirement to
minimize the time between financing and profit generation. As a result,
many Owners have not had the time to dev9te to exhaustive exploratory and
design procedures or long tendering periods, not have they had the
resources or been inclined to face extra expenditures. Yet without the
necessary long lead time, and sometimes even with it, significant design
changes often occur, or circumstances that could not have been anticipated
by either the Owner or Contractor develop. Under a Unit Price or Fixed
Price Contract if one or all of the aspects mentioned above happen,
disagreement between the Contractor and Owner is bound to occur, unless the
Owner is cognizant of the changes and prepared to accept the costs attached
thereto. Generally speaking, the more stringent the specification is made
in an attempt to anticipate unknown situations, the more contingent money
a11 cont ractors are forced to incorporate into a fi rm pri ce bi d to cover
added ri sk assumed. These funds mayor may not be spent. The end
conclusion being that there very rarely is an absolutely firm or fixed
price contract unless there is a totally inflexible set of circumstances
attached to such a pri ce, or for what is commonly thought of as a Fi xed
Price Contract, the Owner often pays a premium which mayor may not assure
him of kno\'Jing his ultimate end price as he may still face a Claim for
extra payment caused by inadequate or incorrect i nterpretat i on of
information supplied at the time of tendering.

By utilizing a Target Type Contract the Owner gains the following
advantages, not necessari ly 1isted in the order of their importance nor
all-inclusive.
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1. It establishes a mutually acceptable estimate and cash flow schedule
which provide the Owner with an accurate and reasonable budgetary
control •

2. It retains the necessary degree of control required by the Owner's
representative through a system of expenditure and operation approvals
designed to allow the work to progress with the minimum of hinderance.

3. It creates an effective working relationship between the Owner,
Engineer and the Contractor which, on completed projects, has resulted
in completion of the work ahead of, or on schedule, to the
satisfaction of all concerned. In Loram International Ltd. experience
this has meant many repeat Target Contracts for the same Owner.

4. It reduces the cause for claims and other disputes.

5. Changes requi red in the work resul t i ng in increases or decreases of
cost are more easily incorporated during the course of the work under
a Target Type of Contract. The Owner maintains the maximur.l economy
and control over costs and performance of the work. The schedule can
be accelerated of decelerated and costs kept to a minimum.

6. The Target Contract provides an ideal vehicle for resolving
substantial claim situations and allows the Owner to mutally agree
with the Contractor what steps and costs are involved in achieving
the construction schedule, or an accelerated construction schedule for
meeting original completion dates. Or it allows the Owner, with the
full aid of the Contractor, to choose his most economical solution to
any problem that might arise.

7. If the scope of work is known, yet the individual quantities are such
that they cannot be determi ned accu rate ly, a Target allows for an
equitable and flexible contract thus, allowing the Owner maximum
advantage and control.

8. The best interests of the Owner are served by providing the Contractor
with an incentive to keep costs to a minimum.

9. It provides the Owner with a known cost for a basic fleet of equipment
to carry out the work as described in the schedule of quantities and
within the time requirements of the Contract.

10. The contractor is not forced to include potential contingency and risk
factors in his price as he would be forced to do on a firm price
basis. In a Target Estimate Contract the Owner pays only for what
does in fact happen, not for everything which the Contractor feels
might happen when making a firm price bid. Thus the Target Type of
Contract offers considerable economies to the Owner over a firm unit
price or lump sum contract. If there are known contingent situations
the Owner allows for these in his overall budget.
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12. By mutually agreeing to a Target cost the Owner is reasonably assured
of the end cost of the constuction contemplated. By offering to share
in a Target Over-run the Contractor is demonstrating his belief in the
Target Figure and his ability to meet it, thus the retention to the
Owner's benefit of the project management's best efforts to meet the
estimated costs and it possible effect a cost savings.

13. The Target Contract reduces the need for duplicated engineering,
supervisory and administrative staff services and accordingly reduces
the end cost of the work •

14. Design and tendering lead time can be greatly reduced as the final
design need not be completed prior to commencement of construction.

The following is a typical formula for arriving at a participating Cost
plus Fee Target Contract.

1. The Contractor develops an estimate of cost for completing the
project. This estimate is based on the quantities of work encompassed
by the Tender Schedule as for a Unit Price Contract.

2. The Contractor will specify a lump sum, or a rental schedule to cover
the ownership costs for supplying the necessary equipment to complete
the scope of work, as outlined in the Tender Schedule, by the
completion date required. Ownership costs are defined as equipment
depreciation, equipment financing, and return on equipment
investment. Equipment is defined as all major mobile and fixed plant
directly associated with production or supervision of production and
ususa11y excludes buildings, small tools, shop, service office and
warehouse tools.

3. The Contractor will receive % of the target cost for head office
superv is i on of servi ces. Th is is an, operat i ng charge represent i ng
costs incurred by the Contractor on behalf of the project by its head
office personnel and its costs of doing business. This charge will be
paid regardless of outcome of actual costs versus target costs.

4. The Contractor will receive %of the target costs for profit. This
fee is to be subject to adjustment under participation formula.

5. The Contactor will participate in any cost savings to the Owner as
represented by an under-run of actual cost versus target cost. Such
participation will be %of the savings up to dollars
under-run and %of any additina1 under-run. This fee will be paid as
Incentive to Achieve a Cost Savings.

The contractor will participate in any over-run cost as represented by
an over-run in cost as represented by an over-run in actua1 cost
versus target cost. Such participation will be % of the over-run
up to do11 ars over-run and % of any
additional over-run with the 1imitation that the profit fee as set
out in item 4 above can never be reduced to 1ess than % of the
target costs.
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6. Various bonus clauses can be introduced to cover specific or desired
achievements such as early completion.

7. The Contractor will be reimbursed for all actual costs of construction
and project management. The Owner shall set up a revolving fund by
advanci ng to the Contractor funds from whi ch the Contractor wi 11
liquidate its costs which are reimbursable as part of the actual costs
of the work. Actua1 costs are defi ned as a11 proper and reasonably
necessary expenditures incurred in performing the work, whether
direct, or indirect expenditures. Direct expenditures shall be all
expendi tures di rect ly app1icab1e to and necessary for the performance
of the work, exclusive of the Contractor's general officers' salaries
and expenses and other head office expenses as covered under operating
charge; exclusive also of equipment ownership expenses as covered
under equipment ownership charge; and exclusive of profit as covered
by profit fee. Indirect expenditures shall be all expenditures
indirectly applicable to and necessary for the performance of the work
exclusive of the above mentioned coverages of operating charge,
equipment ownership charge and profit fee.

8. The target cost will require adjustment in proportion to the work
which shall have been performed compared to the quantities estimated
in the aforementioned Tender Schedule; the Unit Prices remaining
fixed. When circumstances warrant, new unit prices will be developed
and mutually agreed to accoll1Tlodate changed cond it ions. The ori gi na 1
target cost will also be adjusted by the addition thereto of the cost
of any additional items necessary to complete work which was not
contemplated at the time of making the original estimate or which
could be classified as "extra work" and not included in the
specifications. This adjusted target cost will be the basis for
calculating the operating charge, profit fee and participation. An
upwards variation in this target cost of % or more will signify a
change in the scope of the work and requi re and increase in the
equipment charge. '

The above is a very genera1 approach to a Target Cont ract and can be
expanded as desired. In any event, negotiations are required to reach a
mutually satisfactory Contract as each project requires a Contract tailored
specifically to satisfy the conditions unique to that project and Owner.
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