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January 6, 1989 

Archer Cathro & Associates (1981) Ltd. 
510 W Hastings Street, Suite 1016 
Vancouver, B.C. 
V6B 118 

Attention: Mr. A. Archer, P. Eng. 

Dear Mr. Archer: 

MEL Project No. 164 

re: Mount Nansen Project Feasibility Study 
Mill and Surface Facilities 

Melis Engineering Ltd. is pleased to submit twelve (12) copies of our 
final report entitled "Mount Nansen Gold Project Feasibility Study
Mill and Surface Facilities". This report describes the selected 
milling circuit for the Brown McDade orebody and provides detailed 
capital and operating cost estimates for the mill and surface 
facilities of a retrofitted Mount Nansen operation. 

We hope the information included in this report meets your requirements 
and we remain available to answer questions or discuss any aspect of 
the report at your convenience. We look forward to working with Archer 
Cathro & Associates as the project proceeds to construction and 
operation. 

Respectfully submitted, 
MELIS ENGINEERING LTD. 

President 

LAM:yhm 

519 45TH STREET WEST, SASKATOON, SASKATCHEWAN, CANADA S?L 529 (306) 652-4084 TLX: 074-2683 (NORPLEX) FAX: (306) 244-4084 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1.0 

2.0 

3.0 

4.0 

5.0 

MOUNT NANSEN GOLD PROJECT 
FEASIBILITY STUDY 

MILL AND SURFACE FACILITIES 

TABLE OF CONTENTS 

SUMMARY 

PROCESS SELECTION 

2.1 General 

2.2 Metallurgy Results 

2.2.1 Bulk Samples 

2.2.2 Core Samples 

2.2.3 Ore Composites 

2.2.4 Design Testwork 

MILL FEED COMPOSITION 

PROCESS DESCRIPTION 

4.1 General 

4.2 Ore Preparation 

4.3 Grinding 

4.4 Cyanidation 

4.5 Gold Recovery 

4.6 Tailings Treatment 

4.7 Reagent Handling 

PROCESS DESIGN CRITERIA 

5.1 Ore Composition 

5.2 Ore Characteristics 

5.3 Production Criteria 

5.4 Ore Storage 

5.5 Grinding 

5.6 Cyanidation 

5.7 Carbon Adsorption 

MELIS 
ENGINEER INGIHffill 

PAGE NO. 

1 

6 

6 

6 

6 

9 

11 

14 

16 

18 

18 

18 

19 

19 

19 

20 

21 

23 

23 

23 

23 

23 

24 

24 

24 



I 
I 
I 

TABLE OF CONTENTS (CONTINUED) 

5.8 Carbon Desorption and Zinc Precipitation 25 

I 5.9 Bullion Production 25 

5.10 Carbon Handling 26 

I 5.11 Tailings Treatment 26 

5.12 Reagents 26 

I 6.0 SURFACE FACILITIES 29 

I 
6.1 General 29 

6.2 Power Generation 30 

I 
6.3 Heating and Ventilation 30 

6.4 Water Supply System 31 

6.5 Camp 31 

I 6.6 Laboratory Building 32 

I 7.0 CAPITAL COST FSTIMATE 33 

7.1 Summary 33 

I 
7.2 Basis of Estimate 33 

7.3 Methodology 36 

I 8.0 OPERATING CX>ST ESTIMATE 37 

8.1 Summary 37 

I 8.2 Manpower 37 

8.3 Reagents and Supplies 43 

I 8.4 Heating 43 

8.5 Power 43 

I 8.6 Miscellaneous 44 

I 
APPENDIX A - Drawings 45 

APPENDIX B - Capital Cost Estimate Details 51 

I 

MELIS 
ENGINEERINGIIUlJI 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

MOUNT NANSEN GOLD PROJECT 
FEASIBILITY STUDY 

MILL AND SURFACE FACILITIF.S 

LIST OF TABLES 

TABLE NO. DF.SCRIPTION PAGE NO. 

1-1 Capital Cost Estimate Summary - Mill 3 

and Surface Facilities 

1-2 Mill and Surface Operating Cost Summary 5 

2-1 Brown McDade Bulk Ore Samples 7 

2-2 Brown McDade Bulk Samples - Test Conditions 8 

and Results 

2-3 Bottle Leach Tests on Brown McDade Drill Core 10 

2-4 Brown McDade Ore - Oxide Composite Make-up 12 

2-5 Brown McDade Ore - Sulfide Composite Make-up 13 

2-6 Typical Barren Solution Analysis for Oxide Ore 15 

3-1 Oxide and Sulfide Ore Composites - Head Analysis 17 

7-1 Capital Cost Estimate - Mill and Surface 34 

Facilities 

8-1 Mill and Surface Operating Costs 38 

8-2 Mill and Surface Manpower Operating Costs 39 

8-3 Reagents and Consumables Operating Costs 40 

8-4 Power and Fuel Operating Costs 41 

8-5 Miscellaneous Operating Costs 42 

MELIS 
ENGi NEER IN Glltilll 



I 
I 
I 
I 

Drawing No. 

I Figure 1-1 

I 164-F-001 

I 
I 

164-F-002 

I 
I 
I 164-G-001 

I 
164-G-002 

I 
I 
I 

164-G-003 

I 
I 
I MELIS 

ENGINEERINGIDll!a 

MOUNT NANSEN GOLD PROJECT 
FEASIBILITY STUDY 

MILL AND SURFACE FACILITIF.S 

LIST OF DRAWINGS 

Description 

Project Schedule 

Process Flowsheet 

Crushing, Grinding, 

Thickening, 

Carbon-in-pulp, Tails 

Treatment 

Process Flowsheet 

Stripping, Zinc 

Precipitation, Re

fining, Reagents and 

Services 

General Arrangement 

Plan 

General Arrangement 

Section A-A 

Section B-B 

Section C-C 

General Arrangement 

Section D-D 

Section E-E 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

MOUNT NANSEN GOLD PROJECT 

MILL AND SURFACE FACILITIF.S 
FEASIBILITY STUDY 

1.0 SUMMARY 

The re-activation of the Mount Nansen gold mine property, located 

approximately 65 km west of Carmacks, Yukon Territory, is a joint 

venture between Chevron Minerals Ltd. and BYG Natural Resources Inc. 

As part of the Mount Nansen gold project feasibility study being 

prepared by Archer Cathro & Associates (1981) Ltd., Melis Engineering 

Ltd. has completed metallurgical evaluations on ore samples from the 

Brown McDade orebody and has established the process design, mill 

flowsheets and general arrangement drawings for a retrofitted Mount 

Nansen gold mill. This information was used to complete detailed 

capital and operating cost estimates for the mill and surface 

facilities. 

The milling process found suitable for the Brown McDade surface ore 

includes crushing, grinding, cyanidation, carbon-in-pulp and zinc 

precipitation gold recovery. The present concept is to treat mill 

tailings for cyanide destruction prior to discharging to the tailings 

containment area approximately 1600 ft NW of the mill site on the 4,265 

foot contour. Once sufficient levels are built up in the tailings 

pond, reclaim water will be recycled to the mill and any excess 

discharged to the environment. Further treatment of reclaim water may 

be required prior to discharge. From a cost point-of-view a better 

alternative would be to discharge cyanide-bearing tailings to the 

tailings pond and only treat excess reclaim water not re-used in the 

mill. This alternative can be assessed further once environmental 

permitting procedures are at a more advanced stage. 

Metallurgical work has indicated that gold recoveries of 86% can be 

anticipated based on a mill feed grade of 0.29 oz/ton gold. The 

corresponding silver recovery will be approximately 35% based on a 
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silver head grade of 2.55 oz/ton. The design milling rate of 296.4 

tons/ day (11. 2 metric tonnes per hour) will achieve a throughput of 

97,333 tons per year based on a 90% plant availability. At this 

production rate the expected annual gold production would be 

approximately 24,275 troy ounces with an estimated 86,870 troy ounces 

of silver recovered in conjunction with the gold. 

The capital cost estimate summarized in Table 1-1 provides the 

estimated cost of the mill and surface facilities required for re

activation and operation of a retrofitted Mount Nansen gold mill. 

Existing buildings would be upgraded to a usable condition to house the 

process plant, laboratory and power generators. ATCO-type trailers 

will be used to.provide a 24-man camp for construction and operation. 

The total capital cost for the mill and surface facilities is estimated 

at $4,581,895 which includes a $250,000 contingency. This estimate 

includes all direct and indirect costs to complete the work described 

in this report. It does not include mining or tailings construction 

costs, working capital, pre-production interest, owner's costs, or any 

allowance for increased costs due to acceleration of project schedules. 

A project schedule is given in Figure 1-1. With project initiation in 

mid-January 1989 the mill start-up would be targeted for mid-September 

1989 with full production achieved sometime in October 1989. 

The annual mill operating costs are summarized in Table 1-2. The total 

estimated annual operating cost of $4,210,704 includes a 5% contingency 

factor to allow for unknowns associated with environmental requirements 

for the project. The annual operating cost is equivalent to 

$43. 26/ short ton of ore processed or $173. 46 per troy ounce of gold 

recovered at the proposed production rate. The operating costs include 

the labour and materials to operate and maintain the mill and surface 

facilities and to provide basic analytical requirements for the mill 

operation. 
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Direct costs 

TABLE 1-1 

MOUNT NANSEN GOLD PROJECT 
MILL AND SURFACE FACILITIES 

CAPITAL COST ESTIMATE SUMMARY 

Area 

Crushing 
Grinding 
Cyanidation 
Carbon-in-pulp 
Acid Wash 
Stripping and Precipitation 
Refining 
Carbon Handling 
Tails Treatment 
Reagents 
Process Water 
Primary Water Supply 
Air Supply 
Power Generation 
Buildings 
Heating and Ventilation 
Laboratory 
Camp 
Shop and Mobile Equipment 

Total Direct Costs 

Indirect Costs 
Engineering and Procurement 
Construction Supervision 
Camp Costs 
Turnaround 
Mobilization and Demobilization 
Construction Equipment and Small Tools 
Contractor Overhead 
Start-up Costs 

Total Indirect Costs 

Total Direct and Indirect Costs 

Contingency 

Total Estimated Capital Costs 

MELIS 
ENGi NEE RIN Gllllllll 

190,280 
355,350 
233,500 
208,860 

94,990 
188,750 

59,855 
57,800 

167,435 
93,700 
35,285 

337,300 
51,395 

502,640 
316,775 

68,075 
151,425 
179,950 
188,530 

3,481,895 

135,000 
120,000 
125,000 
80,000 
40,000 

100,000 
125,000 
125,000 

850,000 

4,331,895 

250,000 

4,581,895 

3 
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TABLE 1-2 

MOUNT NANSEN GOLD PROJECT 
MILL AND SURFACE OPERATING COSTS SUMMARY 

Item $/year $/tonne $/ton 

Manpower 1,939,634 21.97 19.93 

Reagents and Consumables 1,279,745 14.49 13.15 

Power and Fuel 630,815 7.14 6.48 

Road and Camp Maintenance 110,000 1. 24 1.13 

Communication 50,000 0.57 0.51 --
Sub-Total 4,010,194 45.41 41.20 

Contingency (5%) 200,510 2.27 2.06 

Total Estimated Operating Costs 4!210 1 ZQ4 47.68 43..-22 

NOTES: 1. Costs do not include mining costs or costs associated 
with tailings dam. 

2. Annual costs based on a 365 days per year operation at 
a milling rate of 11.2 metric tonnes per hour (12.35 
short tons per hour) with a 90% plant availability to 
give an annual tonnage of 88,300 metric tonnes (97,333 
short tons). 
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2.0 PR~S SELF.c'l'ION 

2.1 GENERAL 

Previous work on Mount Nansen area ores (Hazen Research, 1986; 

Lakefield Research, 1985, 1987; Chevron Research, 1988) had shown 

that both oxide ore and sulfide ore were present on the Mount 

Nansen claims and that gold extraction efficiencies appeared to be 

related to the sulfide content in the ore. Consequently, the 

metallurgical assessment for the enclosed feasibility study was 

initiated by determining baseline cyanidation extraction 

efficiencies on bulk samples taken from different areas of the 

Brown McDade ore deposit as well as identifying the heap leaching 

potential of Brown McDade ore. 

This work was followed up by cyanidation tests on drill core 

composites made up to represent ore types of the Brown McDade 

ore body along strike and at different depths. The results of 

these tests were then used in arriving at the make-up of an oxide 

ore composite and a sulfide ore composite for use in determining 

the optimum process for the Brown McDade ore and for identifying 

the process design criteria for a retrofit of the existing Mount 

Nansen mill. 

2.2 METALLURGY RESULTS 

2.2.1 Bulk Samples 

The bulk samples of ore selected for the initial bottle and column 

leach tests ( June 17, 1988 letter, Melis to Archer Cathro) are 

described in Table 2-1. Drum quantities of surface trench 

material representing clay-bearing ore, siliceous ore and 

fractured low-grade ore, along with clay-bearing and siliceous 

underground ore, were sent to Coastech Research in Vancouver, B.C. 

for testing. The test results from this work are summarized in 

Table 2-2. 

The basic findings of this first phase of work on Brown McDade ore 

(September 29, 1988 letter, Melis to Archer Cathro) were that an 

agitated cyanide leach with a fine grind could give close to 90% 

gold extraction on the surface trench ore accompanied with a 60% 
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2.0 PROCESS SELECTION 

2.1 GENERAL 

Previous work on Mount Nansen area ores (Hazen Research, 1986; 

Lakefield Research, 1985, 1987; Chevron Research, 1988) had shown 

that both oxide ore and sulfide ore were present on the Mount 

Nansen claims and that gold extraction efficiencies appeared to be 

related to the sulfide content in the ore. Consequently, the 

metallurgical assessment for the enclosed feasibility study was 

initiated by determining baseline cyanidation extraction 

efficiencies on bulk samples taken from different areas of the 

Brown McDade ore deposit as well as identifying the heap leaching 

potential of Brown McDade ore. 

This work was followed up by cyanidation tests on drill core 

composites made up to represent ore types of the Brown McDade 

orebody along strike and at different depths. The results of 

these tests were then used in arriving at the make-up of an oxide 

ore composite and a sulfide ore composite for use in determining 

the optimum process for the Brown McDade ore and for identifying 

the process design criteria for a retrofit of the existing Mount 

Nansen mill. 

2. 2 METALLURGY ~m:rs 
2.2.1 Bulle Samples 

The bulk samples of ore selected for the initial bottle and column 

leach tests (June 17, 1988 letter, Melis to Archer Cathro) are 

described in Table 2-1. Drum q uan ti ties of surface trench 

material representing clay-bearing ore, siliceous ore and 

fractured low-grade ore, along with clay-bearing and siliceous 

underground ore, were sent to Coastech Research in Vancouver, B.C. 

for testing. The test results from this work are summarized in 

Table 2-2. 

The basic findings of this first phase of work on Brown McDade ore 

(September 29, 1988 letter, Melis to Archer Cathro) were that an 

agitated cyanide leach with a fine grind could give close to 90% 

gold extraction on the surface trench ore accompanied with a 60% 
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2 

3 

4 
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TABLE 2-1 
BROWN McDADE BULK ORE SAMPLES 

Trench Descrietion 

BM 85-2 clay-bearing ore 

BM 85-2 siliceous ore 

BM 85-2 fractured, low grade ore 

BM 85-10 mixture 

Underground clay-bearing ore 
(Sampling Point No 5 to 

Underground siliceous ore 
(Sampling Point No 2 to 

7 

Au {g/t} Ag{g/t} 

4.66 20.57 

14.64 80.49 

1.09 3.23 

4.04 48.52 

7.60 70.04 
7) 

7.03 48.65 
5) 



~-----~----~------
;:: TABLE 2-2 

BR<NN HcDADE BUU SAMPLES 
§~ 
!~ TEST <X>NDITIONS AND RFSULTS 

100 ITFM 1 2 2 3 4 5 6. 6 
Sample Clay Siliceoua Siliceous Fractured Hix Clay Siliceous Siliceous 

Trench BM 85-2 BM 85-2 BM 85-2 BM 85-2 BM 85-10 U/G U/G U/G 

BOTl'LE ROIJ..-. FINE 
Cale. Head - Au, g/t 5.14 14.56 1.30 4.10 8.56 7.09 

- Ag, g/t 22.08 83.19 2.76 49.49 76.92 44.67 

Au/Ag Ratio 0.23/1 0.18/1 0.47/1 0.08/1 0.11/1 0.16/1 

Grind,% -75 um 96.2 63.3 84.7 76.5 87.4 77. 7 

% Extraction - Au 87.9 94.8 89.2 90.0 89.6 80.7 

- Ag 59.2 59.7 63.8 34.3 35.0 21.6 

Residue Au, g/t 0.62 o. 75 0.14 0.41 0.89 1.37 

Leach Time, hours 48 48 48 48 48 48 
NaCN Consumption, kg/t 0.5 0.3 0.6 0.4 1.3 1.4 

CaO Consumption, kg/t 8.1 3.0 11.3 5.2 13.7 16.0 

BOT1'LE ROIJ. - <X>ARSE 
Cale. Head - Au, g/t 4.17 14.72 0.88 3.97 6.63 6.96 

- Ag, g/t 19.05 77.79 3.70 47.54 63.15 52.62 

Au/Ag, Ratio 0.22/1 0.19/1 0.24/1 0.08/1 0.10/1 0.13/1 

Grind,% - 3.35 mm 95.3 90.8 87.5 90 89.6 93.8 

% Extraction - Au 85.1 94.4 84.0 89.7 78.3 58.6 

- Ag 29.1 37.6 32.3 24.3 28.7 9.7 

Residue - Au, g/t 0.62 0.82 0.14 0.41 1.44 2.88 

Leach Time, hours 72 72 72 72 72 72 

NaCN Consumption, kg/t 0.6 0.4 0.7 0.5 1.2 0.9 

CaO Consumption, kg/t 9.5 4.8 7.4 5.0 8.4 14.2 

<X>LUMN LEACll 
Head Assay - Au, g/t 4.29 13.20 13.20 0.89 4.79 6.88 6.26 6.26 

Ore Size, mm 12.7 25.4 12.7 12.7 12.7 12.7 25.4 12.7 

% Extraction, Au 8.6 (1) 78.6 81.6 79.5 50.3 -(2) -(2) -(2) 

Leach Time, days 6 32 32 32 32 42 42 42 

NaCN Consumption, kg/t 0.22 1.13 1.17 1.51 1.08 
CaO Consumption, kg/t 0.075 1.03 0.99 0.98 0.99 2.23 2.89 2.85 

Average pH 10.3 9.6 9.6 9.4 9.4 7.1 5.1 5.0 

1) Column No. 1 test terminated after 6 days due to plugged column (clay Material) 
2) Leach not initiated since alkali still being consumed after 42 days. 
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silver extraction. The underground ore samples resulted in an 80% 

gold extraction and a corresponding 20% silver extraction. 

Although reasonable gold extractions (80%) could be obtained by 

heap leaching of siliceous and fractured surface ore, the clay

bearing surface ore and the underground ore were not amenable to 

heap leaching. Reagent consumptions indicated for an agitated 

cyanide leach were 0.5 kg NaCN/tonne and 5-10 kg CaO/tonne for 

surface ore and 1.3 kg NaCN/tonne and 15 kg CaO/tonne for 

underground ore. 

2.2.2 Drill Core Samples 

The second phase of testwork consisted of a series of bottle leach 

tests on various drill core composite samples of the Brown McDade 

orebody as selected by Archer Cathro from the 1988 summer drilling 

program. These tests were aimed at determining the ultimate 

cyanide gold extraction potential (baseline test using a fine 

grind) of different areas of the orebody and to differentiate 

oxide (leachable) ore from the more refractory sulfide ore 

(November 10, 1988 letter, Melis to Archer Cathro). The test 

results are summarized in Table 2-3. 

The average calculated head grade of the 47 composites tested was 

7.02 g Au/tonne (0.205 oz/ton) and 58.1 g Ag/tonne (1.695 oz/ton). 

The average leach residue grade obtained for the 47 tests was 1.14 

g Au/tonne (0.033 oz/ton) and 32.62 g Ag/tonne (0.951 oz/ton). 

The sulfide content in the composites varied from zero to as high 

as 17.1% with the average content being 2.88%· Gold extractions 

varied from 19.1% to 96.3% with the average extraction being 

78.9%. Silver extractions varied from 7.3% to 89.2% with the 

average extraction being 38.9%. Reagent consumptions averaged 

1.55 kg NaCN/tonne and 9.75 kg CaO/tonne. 

Gold extractions were generally related to sulfide content with 

lower gold extractions being obtained with increasing sulfide 

content. The same relationship held true with residue gold 

grades, the lowest residue grades were obtained on the drill core 
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I NT. lllSEI PROJECT 1 YOlOI 
BOTTLE L!lCR TESTS 01 BROIi NcDlDI DRILL CO~I 

I Co12osite Bead Grade .1J.!1 ra ct ion __ Coasua2tion {kg[t} Residue {g[tl 
lo. Au{g/t} - Ag{g/tL_ JS2: --l!L _u__ laCI Cao _!L .!L 

Cale. ..!lliL Cale . Assn 

I 
54-A 7.95 8.09 91. 39 82.00 l. 42 75.0 69.9 1.69 6.81 l. 99 27.5 
54-8 10. 94 16.60 171. 78 164. 00 0.29 89.7 47.6 1. 32 5.13 1.13 90.0 
55-A 2. 72 5.31 143 .12 189.00 13. 68 28.3 23.l 6.08 70.9 l. 95 1 lO .0 
55-D 11.35 15.90 245.94 238.00 4.77 66.8 37.4 2. 7 3 4.87 3. 77 154.0 

I 56-A 6.88 4.66 37.76 35.80 0.03 91. 0 23.5 1. 67 13.62 0. 62 28.9 
56-8 22.46 24.62 69.13 70.70 0.25 94. 8 35.2 1.19 10. 95 1.17 44.8 
57-A 1. 41 1.03 13. 39 12.00 0.32 70.8 26.0 1.83 26.12 O. 41 9.9 

I 57-C 4.58 4.52 41. 24 42.80 0.68 89.5 56.4 1.12 21. 70 0.48 18.0 
58-A 4.56 4.59 133.24 142. 00 5.02 61.0 69.6 3.70 8.19 1.18 ·ll). 5 
58-8 24.46 25.10 60.09 49.50 6.85 91. 9 66.2 2. 34 5. 74 1. 99 20.3 

I 
59-A l. 78 2.98 16.89 18 .00 0.61 86.5 44. 9 1. 69 9.59 0.24 9.3 
59-C 10.16 9.33 48.55 39.80 l. 95 85.5 54.7 2.54 5.80 1.47 22.0 
60-A 6. 77 6. 34 152.17 13LOO 1. 25 86.9 44. 8 1. 85 6.48 0.89 SU 
62-A 2.49 2.95 58.18 30.50 3.86 65.5 74. 6 2.40 10.10 0.86 14.8 

I 63-C 6.02 5.28 23 .13 23.80 0.60 92.0 27.4 0.72 5.39 0.48 16.8 
65-A 4.93 5.04 154.51 134.00 l. 43 88.9 80.6 0.66 4. 71 0.55 30.0 
65-B 7.69 8.91 46.96 34.80 0 .10 94.l 28.7 0.36 7.04 0.45 H.5 

I 
66-A ll. 71 10.90 67.34 64.50 0.09 85.4 45.l 1. 37 4.00 1. 71 37.0 
68-A 9.60 11. 80 93.60 90 .00 1.89 87.2 33.2 2.83 25. 78 1. 23 liU 
69-A 12.56 12.70 58.79 56.50 8.63 63.9 42.3 2.77 12.91 4.53 33.9 
70-A 16.23 20.10 30. 96 33.00 8.80 90.3 34.1 0.45 2.79 1.58 20.4 

I 70-8 2.01 1.85 8.85 8.50 3 .41 69.1 51.4 1.06 6.36 0.62 4.3 
71-A 2.45 1. 99 29.29 27.50 0.45 89.0 28.3 1.14 9.55 0.27 2 l. 0 
72-A 2.96 3.36 19.43 20.60 3.89 93.2 48.0 1.80 12. 61 0.20 10.1 

I 73-A 6.39* 6. 31* 41. 22 40 .00 16.72 81. gt 0 2.59* 5.9* 1.17* H.2 
74-A 2.09 l.85 16. 98 16.00 0.75 64.l 15.8 1.87 16.05 0.75 14.3 
75-A 4.57* 4.11* 41.51 41. 50 17.09 19.l* 0.5 3.98* 19.0* 3. 7Ql H.3 

I 
75-B 1.53 1.65 28.19 29 .50 0.40 86.3 23.0 2 .46 23.43 0.21 21. 7 
76-A 2.32 2.26 19.85 22.40 0.12 82.3 40.6 0.52 7.32 0. 41 I l. 8 
77-A 26.29 26 .19 43.13 43.10 8.18 96.3 65.7 1. 76 8.59 0.96 14.8 
78-8 4.73 4. 90 35.83 40. 70 0.04 91. 3 7.3 0.66 7. 74 0 .41 13.2 

I 79-A 5.55 6.03 68.33 70.00 4.49 61. 6 47.6 1. 40 5.86 2.13 35.8 
80-A 3.35 2.67 14.18 11. 70 0.04 94.0 33.7 0. 43 6.75 0.20 '}. 4 
81-A 6.66 5.89 48.22 40.70 0.07 83.5 14.1 0.67 7 .14 1.10 41. 4 

I 
82-A 1.14 1.03 19.80 18.50 0.32 91. 2 84.8 1. 71 5.27 0.10 3.0 
83-A 7.97 7.89 99.92 103.20 0.19 85.3 29.1 0.28 4.01 1.17 70.8 
85-A 2.67 2.26 31.06 27.90 0.05 79.4 17.9 0.86 4.64 0.55 lU 

I 
92-A 6.85 2 .13 20.86 22.60 0.00 94.0 21. 9 0.26 1. 74 0.41 1'. 3 
93-A 1. 72 l. 99 20. 77 20.00 0.23 87.8 28.3 0.97 4.52 0.21 l4.9 
95-A 2.89 2.88 15.30 13 .00 0.02 71. 6 25.5 1.44 2.92 0.82 11.4 
97-A 15. 31 13. 20 101.17 94.3 0.04 89.7 26.8 0.39 3.61 1. 58 '/4. l 

I 100-A 2.20 1. 71 32. 34 33.90 0.08 81.3 20.8 1. 83 4.39 0.41 25.6 
103-A 4.17 4 .18 12.56 11. 60 7.86 16.0 24.3 0.99 2. 24 3. 50 u 
104-A 3.30 3.84 8.23 7.30 2.63 93.6 51. 4 0.72 3.52 0.21 4.0 

I 
104-B 16.64 20.80 155.25 142.00 3.32 95.1 89.2 0.36 6.84 0.82 16 .8 
106-A 3.83 3.36 32.80 29.60 0.04 87.S 15.9 0.70 3. 75 0.48 27.6 
109-A 3.08 3.15 7.68 7.50 2.20 36. 7 50.5 0.65 5.69 1. 95 u 

lHRlG! 7.02 7.32 58.1 55.92 2.88 78.9 38.9 1.55 9. 75 1.14 32.,2 
* results fro• second eo1posite samples sub1itted for testing 
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composites with the lower sulfide content. Silver extractions did 

not appear to be related to sulfide content since low si 1 ver 

extractions were obtained on both low and high sulfide material. 

Sodium cyanide consumptions were highest for the higher sulfide 

samples. The good agreement between head assays and calculated 

head grades, for both gold and silver, suggests that a gravity 

recovery step would not be required in the milling circuit. 

2.2.3 Ore Composites 

Contour representations of the drill core leach results on orebody 

cross-sections were used to select two oxide composites and three 

sulfide composites of the Brown McDade orebody to establish the 

optimum process for the Brown Mc Dade ore ( November 10, 1988 

letter, and December 19, 1988 letter, Melis to Archer Cathro). 

The make-up of the two oxide composites is presented in Table 2-

4. Composite A represents the northern section of the Brown 

McDade surface ore (the north pit) and Composite B represents the 

southern section of the surface ore body ( the south pit). These 

two composites were used in testwork at Coastech Research to 

develop the process design criteria for the Mount Nansen mill 

retrofit. The baseline cyanidation tests on these two composites 

resulted in an average residue gold grade of 1.00 g Au/tonne and 

an average gold extraction of 86.2% from a head grade of 7.14 

g Au/tonne. 

The make-up of the three sulfide ore composites is presented in 

Table 2-5. These three composites were submitted for testing at 

Lakefield Research in Lakefield, Ontario to identify primary 

sulfide ore metallurgy. The baseline cyanidation tests on these 

three composites, completed by Coastech, gave residue gold grades 

of 1.07 to 3.06 g Au/tonne with gold extractions of 44.8%, 78.3%, 

and 95.2% being obtained from head grades of 4.35, 14.1 and 22.5 

g Au/tonne respectively. Additional testing of these composites 

is currently on-going at Lakefield Research. 

MELIS 
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Item 

TABLE 2-4 

BROWN McDADE ORE 

OXIDE COMPOSITE MAKE-UP* 

A 
Composite 

Samples 54-A, 54-B, 55-D, 
63-C, 65-A, 65-B, 
66-A 

Area 

Head Assay - Au (g/t) 
- Ag (~/t)(estimated) 
- % s -

North Pit 

8.07 
114.4 

0.58 

Residue Grade - Au (g/t) 1.17 
- Ag (g/t)(estimated 55.5 

NaCN Consumption (kg/t) 

CaO Consumption (kg/t) 

Baseline Gold Extraction(%) 

Estimated Silver Extraction(%) 

* data from bottle-roll tests 

MELIS 
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1.16 

8.6 

85.5 

48 

B 

92-A, 97-A 

South Pit 

6.21 
61.0 
<0.01 

0.82 
45.2 

0.07 

4.4 

86.8 

24 
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TABLE 2-5 

BROWN McDADE ORE 

SULFIDE COMPOSITE MAKE-UP* 

Item 

Samples 

Head Assay - Au (g/t) 
- Ag ~g/t) 
- % s -

Residue Grade - Au (g/t) 

NaCN Consumption (kg/t) 

CaO Consumption (kg/t) 

Baseline Gold Extraction(%) 

* data from bottle-roll tests 
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C 

55-A, 69-A, 79-A 
103-A, 109-A 

4.35 
30.0 
8.2 

2.40 

0.89 

6.5 

44.8 

Composite 
D 

58-B, 70-A, 
77-A 

22.5 
150.0 

8.0 

1.07 

1.81 

8.0 

95.2 

13 

E 

127-A 132-A 

14.1 
180.0 

9.9 

3.06 

2.64 

5.2 

78.3 
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2.2.4 Design Testwork 

Basic metallurgical testwork was completed at Coastech Research on 

the two oxide composites (A and B) to derive the design criteria 

for the Mount Nansen mill retrofit (November 10, 1988 letter, 

Melis to Archer Cathro). These results were used to establish the 

process design criteria described in Section 5.0 of this report. 

A grind of 70% minus 74 microns (80% passing 100 microns) would 

give a cyanidation residue grade of 1.1 g Au/tonne (0.032 oz/ton) 

or better which infers a gold extraction efficiency of 88.9% for a 

head grade of 9.87 g Au/tonne (the weighted average head grade of 

the drill core used to make up Composite A and Composite B). The 

bond work index obtained for Composite A and Composite B was 14.5 

and 16.4 respectively. 

Grinding-in-cyanide, pre-aeration, and addition of lead nitrate 

did not lead to any significant improvement in gold extractions. 

A low cyanide solution concentration (0.3 g NaCN/L) gave 

acceptable gold extractions while minimizing cyanide consumptions. 

A 24-hour leach retention time would be sufficient to give the 

required gold extraction. 

Filtration of cyanide leach slurry gave poor filtration unit rates 

which precludes the use of filtration ahead of zinc precipitation 

for the Mount Nansen mill. The alternative carbon-in-pulp 

process will be acceptable for the Mount Nansen mill, in spite of 

the relatively high silver content of the ore, but zinc 

precipitation for final gold recovery is recommended instead of 

electrowinning to accommodate the high silver content of the leach 

solution. 

The presence of heavy metals in the barren leach solution 

indicates that treatment of mill tailings (and possibly tailings 

reclaim water) will be required to meet environmental regulations. 

A typical barren solution analysis is presented in Table 2-6. 

MELIS 
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Analyte 

Ca 

Cd 

Co 

Cu 

Fe 

Mg 

Mo 

Na 
Ni 

Sb 

Sr 
Zn 

CNT 

15 

TABLE 2-6 

TYPICAL BARREN SOLUI'ION ANALYSIS FOR OXIDE ORE 

(mg/1) Composite A ComJ!osite B 

610 80 

0.14 0.09 

0.04 <0.02 

69.0 3.5 

2 1 

1.10 0.05 

0.11 0.08 

290 155 

0.06 0.02 

0.45 0.15 

0.64 0.06 

59.0 1.8 

157 148 
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3.0 MIIJ.. FEED COMPOSITION 

The Brown McDade ore is made up of different ore types. The orebody 

near surface can be made up of clay-bearing ore, siliceous ore or low

grade fractured ore. Underground ore can either be clay-bearing or 

siliceous. 

16 

The anticipated mill feed composition from an open pit mining operation 

of the Brown McDade surface ore would be generally as indicated for 

Composite A and B in Table 3-1. The typical sulfide ore analysis 

(Composite C, D and E) is also presented in this table. 

The gold and silver content of Composite A and B are average values 

expected for these composites obtained from analysis of individual 

drill core composites presented in Table 2-3. The relatively high 

levels of arsenic, copper, antimony and zinc in the ore infers that 

waste treatment will be required within the Mount Nansen mill. 

MELIS 
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I 
TABLE 3-1 

OXIDE AND SULFIDE ORE COMPOSITES 

HEAD ANALYSIS 

I 
Elements(ppm) Oxide Sulfide 

I A B C D E 
8.66 -- 4.35 22.45 14.13 Au 11.08 

~~- 114 61 30.0 150.0 180.0 

I 
0.58 <0.01 8.15 8.02 9.86 

As 4990 9830 2590 8580 7600 
Ba 100 530 80 110 180 
Be <0.5 <0.5 <0.5 <0.5 <0.5 

I Bi 30 38 20 <20 120 
Cd 37.5 4.5 52 70.0 90.0 
Co 4 2 10 21 11 

I Cr 19 27 20 <10 <10 
Cu 540 150 612 881 1220 
Ga <10 <10 <10 <10 <10 

I 
Hg <1 <1 <1 <1 <1 
La 20 <10 <10 <10 <10 
Mn 2320 156 4620 6910 2530 
Mo 1 1 3 3 6 

I Ni 9 3 4 9 2 
p 400 470 310 740 310 
Pb 4160 2200 1740 2710 7630 

I 
Sb 345 330 295 1095 820 
Se 2 2 2 9 8 
Sr 61 77 47 53 40 

I 
Tl <10 10 <10 <10 <10 
u <10 <10 <10 <10 <10 
V 13 14 6 10 7 
w <5 <5 <5 <5 35 

I Zn 2780 408 4400 4960 6090 

Element{%} 

I 
Al 0.38 0.28 0.35 0.52 0.46 
Ca 0.67 0.09 4.35 5.48 3.22 
Fe 5.36 7.08 9.85 9.75 12.75 
K 0.33 0.72 0.24 0.34 0.33 

I Mg 0.12 0.02 0.66 0.91 0.46 
Na 0.01 0.01 0.01 0.01 0.01 
Ti <0.01 <0.01 <0.01 <0.01 <0.01 

I Si02 N/A N/A 54.04 54.68 58.03 
LOI N/A NIA 13.10 11.80 12.20 

I 
I 
I MELIS 
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4.0 PROCF.SS DESCRIPTION 

4.1 General 

The selected Mount Nansen gold mill flowsheet for processing Brown 

McDade surface ore is depicted on Drawings No. 164-F-001 and 164-F-002 

presented in Appendix A. 

The process consists of reclaiming run-of-mine ore from an open pit 

stockpile. The ore will be crushed, wet ground, classified, and 

thickened prior to being processed through a cyanidation/carbon-in-pulp 

gold recovery circuit. Zinc precipitation will be used for final gold 

recovery. 

The CIP tailings will be treated for cyanide destruction prior to 

discharging to the tailings containment area. Reclaim water from the 

tailings pond will be returned to the mill by gravity for recycle in 

the mill circuit. 

4.2 ORE PREPARATION 

Ore will be reclaimed from the run-of-mine ore stockpile with a front

end loader and dumped through a grizzly into a dump hopper. A feeder 

belt will transfer the ore from the dump hopper tq the 450-ton coarse 

ore storage bin. Ore will discharge from the bottom of the ore storage 

bin via a vibrating feeder to a conveyor belt feeding the jaw crusher. 

The jaw crusher discharges to a conveyor belt which also receives the 

cone crusher discharge. 

The combined jaw and cone crusher products are transferred to another 

belt that feeds a vibrating screen. Minus 10 mm (3/8") material 

passing the screen is trans£ erred to the fine ore storage bins via 

another belt conveyor. The screen oversize ( +3/8") material returns 

directly by gravity to the cone crusher. 

MELIS 
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A reversing conveyor on top of the fine ore storage bins permits the 

discharge of crushed ore to either bin. Each fine ore storage bin has 

a 250-ton live load capacity. The crushing and storage capacity is 

adequate for one 12-hour shift per day crushing cycle with 

approximately 2 hours per shift available for clean-up and maintenance. 

4.3 GRINDING 
Fine ore from each bin will be fed to individual grinding circuits via 

a slot feeder and variable-speed conveyor belt. The ore will be ground 

in single stage ball mills in close-circuit with hydrocyclones to give 

a 70% minus 74 micron (200 mesh) grind. Cyclone underflow is recycled 

to the ball mill for further grinding and cyclone overflow from each 

grinding circuit is discharged to a 40 ft. diameter thickener equipped 

with a high-rate feedwell for thickening to 50% solids prior to 

cyanidation. 

adjustment. 

4.4 CYANIDATION 

Lime will be added in the grinding circuit for pH 

The thickened slurry will be leached in a series of three cyanidation 

tanks to give in excess of 24 hours overall leach retention time. 

Additional lime will be added to result in a pH of 10.5 to 11 for 

cyanidation, and sodium cyanide will be added to give a solution 

cyanide concentration of 0.3 g NaCN/L. Low pressure air will be added 

in each tank to give the required oxygen content in the leach pulp. 

4.5 GOLD RECOVERY 

The cyanidation slurry will flow by gravity to a five stage carbon-in

pulp (CIP) circuit to recover the dissolved gold. Total retention time 

in the CIP circuit is approximately 5 hours. 

Carbon will be retaified in each tank by utilizing equalized-pressure 

launder screens. Carbon transfer between tanks (counterflow to slurry 

flow) is accomplished with air-lifts. Transfer of gold-loaded carbon 

to the loaded carbon screen is accomplished with a recessed impeller 

pump. 

MELIS 
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Loaded carbon discharges from the screen to an acid wash tank and after 

washing is transferred via an eductor to the atmospheric carbon strip 

tanks. Gold is stripped from the carbon with a hot caustic/ cyanide 

solution. The resulting pregnant solution is precipitated with zinc 

dust and the gold-bearing zinc is collected in a filter press. The 

resulting sludge is then fluxed and smelted to produce dare bullion. 

Anticipated gold and silver production will require the movement of 

1.65 tons of carbon per day. Every third batch of stripped carbon will 

be acid washed to maximize carbon loading efficiencies. Stripped 

carbon will be screened on a sizing screen to remove any carbon fines 

prior to re-using in the CIP circuit. Fresh, pre-soaked carbon will be 

added as required. 

In order to minimize front-end capital costs, the present design does 

not include a carbon reactivation kiln. The installation of a kiln may 

become necessary for reactivating stripped carbon if the requirement 

for fresh carbon replacement becomes excessive. 

4.6 TAILINGS TREATMENT 
The present design assumes treatment of CIP tailings slurry using the 

SOz;air process to reduce cyanide levels prior to discharging to the 

tailings containment area. Treatment will be accomplished by mixing 

the tailings slurry in the presence of copper sulfate and sodium 

metabisulfite and air using lime for pH control. 

The treated tailings slurry will be pumped from the mill to the 

tailings containment area. The proposed tailings dam crest is about 50 

meters (160 feet) higher than the plant site, hence three SRL pumps in 

series will be required to develop the discharge head required for 

slurry pumping. 

Reclaim water from the tailings disposal area will be returned to the 

mill by gravity once several months of operation sufficiently raises 

the tailings pond water level. The present design assumes half the 

reclaim water is returned to the process and the remainder discharged 

MELIS 
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to the environment. If further treatment of reclaim water is required 

then the treatment circuit will include S02/air treatment and the 

addition of ferric sulfate with collection of waste precipitates in a 

reactor-clarifier. 

The cost estimates in this study only include treatment of mill 

tailings slurry, no allowance has been made for reclaim water 

treatment. The most economical approach would be the containment of 

cyanide-bearing tailings in the tailings pond and subsequent treatment 

of the portion of reclaim water to be discharged to the environment. 

This approach should be investigated more closely once environmental 

permitting procedures are at a more advanced stage. 

4.7 REAGENT HANDLING 

Lime will be received in bags and stored on pallets. Lime slurry will 

be mixed to 20% solids and stored in a holding tank and fed to the 

grinding, cyanidation and tailings treatment circuits as required. 

Sodium cyanide will be received in drums and made up as a 15% NaCN 

solution for addition to the cyanidation and carbon stripping circuit. 

Flocculant will be made up with an aspirator and metered to the 

thickener as required. 

Copper sulfate will be made up in a mix tank and stored as a 10% 

solution in a holding tank. Due to the acidic nature of this solution 

this reagent make-up will be contained within the curbed carbon acid 

wash section of the mill. 

Sodium metabisulfite will be made up in a mix tank and stored as a 10% 

solution in a holding tank for metering to the tails treatment tank. 

Sodium hydroxide, received in bags or drums, will be added directly to 

the caustic make-up tank as required. 

MELIS 
ENGINEERING IOlllll 

21 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Hydrochloric acid will be added to the acid tank manually and diluted 

with water to the required strength. The acid tank and acid wash 

vessel will be curbed separately in the mill to avoid mixing acid 

solution with cyanide-bearing solution. 

Zinc dust and lead nitrate will be added directly to the zinc feeder as 

required. 

Fresh carbon will be pre-soaked, attritioned and screened before 

addition to the CIP circuit. 

Flux reagents will be stored in the furnace area and used as necessary. 

MELIS 
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5.0 PROCF.SS DF.sIGN CRITERIA 

5.1 ORE COMPOSITION 
Typical analyses of the oxide ore, the anticipated mill feed, along 

with the sulfide ore, have been previously presented in Table 3-1. 

These analyses are representative of the ore samples received for test 

purposes and as such form the basis of the process and waste treatment 

design, as well as the capital and operating cost estimates, described 

in this report. 

5.2 ORE CHARACfERISTICS 

Run-of-mine ore size,% passing 12 inches 

Run-of-mine ore moisture,% 

Specific gravity 

Bulk density, lbs/ft3 

*assumed, measured SG value of Composite A was 2.64 

5.3 PRODUCTION CRITERIA 
Design throughput capacity - tons/hour 

tons/day 

Average production rate - tons/day 

- tons/year 

Operating days per year 

Operating hours per year 

Net% plant availability 

Typical ore feed grade - Au oz/ton 

- Ag oz/ton 

Average gold recovery 

(based on 0.29 oz/ton Au head),% 

Annual gold production - oz 

Average silver recovery 

(based on 2.55 oz/ton Ag head),% 

Annual silver production, oz 

5.4 ORE STORAGE 

Open pit stockpile capacity, tons 
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ENGINEERINGUl!II 

100 

3 

2.7* 

100 * 

12.35 

296.4 

266.8 

97,333 

365 

7,884 

90 

0.29 

2.55 

86 

24,275 

35 

86,870 

70,000 

23 
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5.5 GRINDING 
Ore feed rate tons/hour - No.1 Mill 

- No.2 Mill 

- total 

Ore feed size,-% passing 12.7 mm 

Product size-% passing 100 micron 

- % passing 74 micron 

Bond work index 

Ball consumption, lbs/ton 

Liner consumption, lbs/ton 

Fine ore capacity, tons/bin 

Thickener unit area (with hi-capacity feedwell),ft2/TPD 

Thickener underflow density,% solids 

Flocculant addition, lbs/tons 

5.6 CYANIDATION 

pH 

Lime (95% CaO) consumption, lbs/ton 

Cyanide concentration, g NaCN/L 

Sodium Cyanide addition, lbs/ton 

Retention time, hours 

Number of stages 

Anticipated residue grade - Au, oz ton 

- Ag, oz/ton 

Gold extraction,% 

(based on 0.29 oz/ton Au head) 

Silver extraction,% 

(based on 2.55 oz/ton Ag head) 

5.7 CARBON ADSORPTION 

Number of stages 

Retention time per stage, hours 

Average carbon pulp loading, g/L 

Average carbon loading - Au, oz/ton 

- Ag, oz/ton 

MELIS 
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5.63 

6.72 

12.35 

80 

80 

70 

16.4 

1 

0.5 

250 

4.2 

50 

0.04 

10.5-11 

4.0 

0.3 

2.1 

24 

3 

0.032 

1.46 

88.9 

42.9 

5 

1 

25 

41 

177 

24 
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Carbon fines loss, lbs/ton 

Carbon size, mesh 

Carbon safety screen size, mesh 

Carbon launder screen size, mesh 

Gold adsorption efficiency,% 

Silver adsorption efficiency,% 

Unnaccountable losses,% - Au 

- Ag 

5.8 CARBON DESORPTION AND ZINC PRECIPITATION 

Operation - hours/day 

- days/week 

Carbon transfer rate, tons/day 

Batch size, tons 

Stripping temperature, Of 

Barren strip solution design flow, USGPM 

Total strip volume, bed volumes 

Barren strip bleed,% 

Strip solution, - g NaCN/L 

- g NaOH/L 

Carbon loading - initial loading - Au, oz/ton 

- Ag, oz/ton 

-·final loading - Au, oz/ton 

- Ag, oz/ton 

Carbon bulk density - lbs/ft3 dry 

- lbs/ft3 wet 

- lbs/ft3 flooded 

Caustic soda consumption, lbs/ton 

Zinc dust consumption, lbs/ton 

Lead nitrate consumption, lbs/ton 

5.9 BULLION PRODUCTION 
Refinery operation, days/week 

Charges/week 

Gold/charge (average), oz 

Silver/charge (average), oz 
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0.1-0.2 

6 X 16 

35 

20 

98 

85 

1 

1 

24 

7 

1.65 

6.6 

206 

55 

72 

50 

2 

10 

40 

180 

1-3 

5-10 

30 

55 

80 

0.5 

0.2 

0.02 

3 

3 

156 

557 

25 
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Flux mixture,% - Niter 

- Silica 

- Borax 

5.10 CARBON HANDLING 

Acid wash frequency 

Acid concentration,% HCl 

Acid consumption, lbs/ton 

Caustic rinse, bed volumes 

Caustic concentration, % 

Acid and caustic flowrate, USGPM 

Acid and caustic bleed, % 

Sizing screen, mesh 

5.12 TAILINGS TREATMENT 

Cyanide concentration in untreated tailings, g CNr/L 

S02/CNT ratio 

Air flow, CFM 

Retention time, hours 

pH 

Lime consumption, lbs/ton 

Copper sulfate addition, mg cu2+/L 

Sodium metabisulfite addition, g Na2Sz05/L 

Total tailings solids, - tons/hour 

- tons/year 

Tailings discharge density,% solids 

5.13 REAGENTS 

Cyanide 

Consumption - lbs/ton 

- lbs/day, average 

Solution concentration,% 
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every 

40-50 

30-25 

30-25 

third 

5 

0.4 

2 

5 

28 

50 

16 

0.3 

4/1 

300 

1 

8.5 

5 

50 

batch 

2 

12.35 

97,333 

40 

2.2 

587 

15 
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Lime 

I Type quick lime 
Bulk density, lbs/ft3 35 

I % CaO 95 
Lime slurry density,% solids 20 

I Consumption, lbs/ton 10.3 

lbs/day, average 2,750 

I 
Flocculant 

Type Percol 351 or 

I 
equivalent 

Consumption, lbs/ton 0.04 
Solution concentration, % 0.05 

I 
Sodium Hydroxide 

I Consumption, lbs/ton 0.4 
Caustic wash strength, % 5 

I 
Addition method direct 

I 
Hidrochloric Acid 

Strength,% HCl 31.5 
Acid wash strength, % HCl 5 

I Consumption, lbs/ton 0.4 

I CoJ!~r Sulfate 

Strength,% Cu 25 

I 
Solution strength, % CuS04 10 
Addition rate, mg Cu/L so 

I 
Consumption, CuS04.H20, lbs/ton 0.6 

Sodium Metabisulfite 

I Equivalent S02,% 66.6 
Solution strength, % Na2S205 10 

I Consumption Na2Sz05, lbs/ton 6.0 

I 
I MELIS 
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I 
I Carbon 

Mesh size 

I Type 

Consumption, lbs/ton 

I Zinc Dust 

Consumption, lbs/day 

I 
Lead Nitrate 

I Consumption, lbs/day 

I Fluxes 

Mixture, % - Niter 

I 
- Silica 

- Borax 

I 
Consumption, lbs/day 

I 
I 
I 
I 
I 
I 
I 
I 
I MELIS 
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(average) - Niter 

- Silica 

- Borax 

6 X 16 

medium activity 

0.1 - 0.2 

so - 60 

5 

40 - so 
30 - 25 

30 - 25 

30 

15 

15 

28 
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6.0 SURFACE FACILITIES 

6.1 General 

The plant layout for the Mount Nansen mill retrofit is shown on 

Drawings No. 164-G-001, 164-G-002, and 164-G-003 in Appendix A enclosed 

in this document. 

The existing building structures at the Mount Nansen mine site are 

essentially in sound condition and can be used without major 

modifications. Insulation will be replaced where missing and existing 

doors and windows will be returned to usable condition. Areas to be 

partitioned off will be done basically with lumber and plywood 

construction. 

The coarse ore storage bin, crushing section, conveyors, fine ore 

storage bins, conveyor belts and ball mills are essentially intact and 

will be returned to service by installing new motors, drives, lin~rs, 

etc. as required. The existing flotation cells are not required, 

hence they will be removed to make room for other process equipment. 

The existing structural steel at floor level will be utilized as is. 

A new dump hopper, grizzly and feeder belt are recommended for loading 

the coarse ore storage bin to avoid surcharging the bin unevenly, to 

maintain the existing live storage capacity and to avoid surcharging 

the bridge retaining wall with heavy wheel loads adjacent to the bin. 

No allowance has been made for re-activating the dump hopper, apron 

feeder and conveyor feeding the coarse ore storage bin from the 

original underground mining operation. 

The building originally installed for a cyanidation circuit will be 

used to house the thickener, leach tanks, CIP tanks, and tails 

treatment circuit. 

The diesel generators, refinery area and laboratory facilities will be 

housed in the existing warehouse building adjacent to the mill 

building. 
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6.2 POWER GENERATION 
Power for the Mount Nansen gold mill will be provided by two new diesel 

powered 910 kW (prime rating) generators. One generator on line will 

provide the power requirements for the mill, camp and general surface 

facilities. The second generator will serve as a standby unit. 

Synchronizing gear is not necessary and hence has not been included. A 

crossover switch has been included to insure that only one generator is 

on line at any one time. 

The engines will be located in the present warehouse-dry area to 

minimize the piping required for heat recovery and to simplify 

supervision and operation by the mill operating personnel. Heat 

recovery from the engine jacket cooling system is adequate to meet mill 

heating requirements when the mill is operating at capacity. In the 

unlikely event that engine reject heat is not sufficient, (such as 

during a mill shutdown period), construction-type propane heaters will 

be utilized as back-up. 

The remote-mounted engine fans and radiators will be piped, valved and 

ducted to permit discharging pre-heated ventilation air to the mill 

building during winter operation and cool air during summer operation. 

Large amounts of fresh make-up air to the mill building are desireable 

to maintain a healthy working environment. Adequate fresh air make-up 

will help confine any dust generated in the crushing and ore storage 

areas to those respective areas. 

6.3 HEATING AND VENTILATION 

Heating for the mill building and adjacent buildings will be provided 

by hot water unit heaters operating directly off a glycol system 

connected to the diesel engines. A circulating pump will be utilized 

to circulate the hot glycol through the plant heater piping loop. 

Ventilation within the mill building will be provided by wall-mounted 

exhaust fans and louvres. Heating for the camp trailer units will 

either be propane or oil-fired heaters. 
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6.4 WATER SUPPLY SYSTEM 

Water for the process plant and surface facilities will be supplied 

from the existing well system, some 12,000 feet from the mill building. 

Approximately 20% of the existing 4-inch steel water supply line is 

missing as well as the water storage tank. It is therefore proposed to 

locate the new water storage tank about 3,000 feet closer to the well 

pumphouse and install a new 6-inch Sclairpipe from the storage tank to 

the mill. The larger size of this line will improve the fire water 

supply capabilities at the mill. All of the existing 4-inch steel line 

requires new heat tracing and insulation. The 6-inch Sclairpipe can 

be factory insulated and heat traced. 

It has been assumed that the existing wells are serviceable and will 

adequately supply the water requirements. A pump test should be done 

however prior to proceeding with the project to ensure an adequate 

water supply is available from this source. 

A diesel generator (approximately 80 HP) will be utilized to power a 

multi-stage submersible well pump and a portion of the 4-inch pipeline 

heat tracing at the pumphouse. Since the heat tracing is required only 

during very cold weather (about -40°F and colder) it is proposed to 

provide 4 portable diesel-generating sets (about 10 HP per unit) along 

the pipeline to power the heat tracing when required. If the 

insulation remains intact and the water supply line is not shut down, 

it is unlikely that the heat tracing will be required, however it has 

been included as a precautionary measure. 

The well pumphouse building is basically intact but requires extensive 

insulation and sheeting as well as new doors and windows. 

6.5 CAMP 

Camp facilities for the construction and operating phase will consist 

of portable ATCO-style units. A 24-man camp complete with kitchen 

facilities has been included in the estimate. This will meet the 

accommodation requirements for both construction and operations. 
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6.6 LABORATORY BUILDING 
The laboratory will be housed within the existing warehouse building. 

It will include sample preparation facilities as well as a fire assay 

and atomic absorption unit to meet the basic analytical requirements of 

the mill operation. Any special analytical requirements will be 

contracted out to a commercial laboratory. 
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7.0 CAPITAL COST ESTIMATE 
7.1 SUMMARY 

The capital cost summary in Table 7-1 provides the estimated costs of 

the mill and surface facilities for the Mount Nansen gold project 

including mill and process equipment, powerhouse, water supply, 

laboratory, and camp. The total estimated cost of $4,581,895, in 

fourth quarter 1988 Canadian dollars, includes a $250,000 contingency. 

The detailed capital cost estimate is listed in Appendix B. 

7.2 BASIS OF ESTIMATE 
The battery limits for the cost estimate of the Mount Nansen gold mill 

and surface facilities described in this report are receipt of Brown 

McDade surface ore at the stockpile area and discharge of treated 

tailings to the tailings containment area including the return of 

tailings reclaim water to the mill. 

The capital cost estimate is based on the following: 

- flowsheets and general arrangement drawings as prepared by Melis 

Engineering Ltd. and attached to this report 

- test data generated from the Brown McDade ore samples 

design criteria as listed in this report 

- budget quotations for the majority of the equipment 

- re-use of existing equipment and buildings where applicable 

- sources of good used equipment as identified in the cost estimate 

details 

- file pricing data for low-cost items 

- estimation of mechanical installation man hours for individual 

pieces of equipment 

- estimation of piping, electrical and instrumentation installation 

from historical data for individual areas of the process plant 

- labour estimates for building repairs. 

The mill circuit included in the cost estimate, as specified in the 

process design criteria, is for processing Brown McDade surface (oxide) 

ore. The metallurgical efficiency of the mill circuit for processing 

other Nansen ores has not as yet been identified. 
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TABLE 7-1 
MOUNT NANSEN GOLD PROJECT, YUKON 

CAPITAL COST ESTIMATE - MILL AND SURFACE FACILITIES 

Direct costs 
Area 

Crushing 
Grinding 
Cyanidation 
Carbon-in-pulp 
Acid Wash 
Stripping and Precipitation 
Refining 
Carbon Handling 
Tails Treatment 
Reagents 
Process Water 
Primary Water Supply 
Air Supply 
Power Generation 
Buildings 
Heating and Ventilation 
Laboratory 
Camp 
Shop and Mobile Equipment 

Total Direct Costs 

Indirect Costs 
Engineering and Procurement 
Construction Supervision 
Camp Costs 
Turnaround 
Mobilization and Demobilization 
Construction Equipment and Small Tools 
Contractor Overhead 
Start-up Costs 

Total Indirect Costs 

Total Direct and Indirect Costs 

Contingency 

Total Estimated Capital Costs 
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! 
190,280 
355,350 
233,500 
208,860 
94,990 

188,750 
59,855 
57,800 

167,435 
93,700 
35,285 

337,300 
51,395 

502,640 
316,775 

68,075 
151,425 
179,950 
188,530 

3,481,895 

135,000 
120,000 
125,000 
80,000 
40,000 

100,000 
125,000 
125,000 

850,000 

4,331,895 

250,000 

4,581,895 
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The following have been included in the capital cost estimate: 

- process equipment 

- mechanical installation 

- field materials 

- process piping 

- electrical 

- basic instrumentation where needed for process control 

- building repairs and modifications 

- concrete 

- miscellaneous steelwork 

- laboratory 

- tailings lines 

- reclaim water line 

- water supply line and pumphouse 

- power generation 

- camp 

loader, forklift truck and vehicles 

- freight 

- construction indirects 

- engineering and procurement 

- construction management 

- start-up costs 

- contingency. 

The capital cost estimate excludes: 

- tailings pond construction as well as the decant structure 

for reclaim water 

- installation of a carbon reactivation kiln 

- treatment of reclaim water 

- any costs associated with mining 

- working capital 

- pre-production construction interest 

- owner's costs such as owner representative 

- allowances for increased cost caused by acceleration of 

the project schedule. 
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7.3 METHODOLOGY 

Equipment prices were obtained on an individual basis as budget 

quotations, both for new equipment and used equipment. Mechanical 

installation manhours were estimated for each piece of equipment based 

on experience and historical data. The indicated construction man-hour 

rate used in the capital cost estimate details includes contractor 

overhead and profit. 

Field materials were factored from the equipment costs for each major 

area of the process plant. In-plant piping, electrical and 

instrumentation costs were factored from the total installed mechanical 

costs for each individual area and the man hours given for each 

discipline were assessed for each separate area of the process plant. 

The cost of buildings was assessed by estimating the labour and 

materials required for repairs and modifications to existing buildings. 

Engineering and procurement costs and construction supervision are lump 

sum estimates to meet the requirements of the project. Camp costs and 

employee turnaround have been estimated for the total construction 

manhours using a 4-weeks-on, 1-week-off construction schedule. 

A lump sum estimate was used for mobilization and demobilization. An 

allowance for start-up costs was included for start-up assistance. 

The contingency allowance provides for additions and unidentified items 

within the stated scope of work but it is not intended to cover major 

changes in scope. 

MELIS 
ENGi NEERING ll!lllJI 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

8.0 OPERATING COST F.sTIMATE 

8.1 SUMMARY 

The annual operating costs for the mill and surface facilities are 

summarized in Table 8-1. The total annual operating costs of 

$4,210,704, in fourth quarter 1988 Canadian dollars, equivalent to a 

unit operating cost of $43.26/ton of ore, at a throughput rate of 

97,333 tons per year, are based on the design criteria listed in this 

report. The costs include the labour to operate and maintain the 

process plant and to provide analytical services for the site. They 

also include reagents, supplies, fuel and power costs directly related 

to the mill operation and surface facilities. Details of the operating 

costs are presented in Tables 8-2, 8-3, 8-4, and 8-5. 

A 5% contingency has been included in the operating cost estimate to 

allow for unknowns such as final environmental requirements for the 

project. 

8.2 MANPOWER 

The manpower costs are listed in Table 8-2. The annual costs of 

$1,939,634 are based on site personnel working a 2-weeks-in, 2 weeks

out schedule. The metallurgist will be in charge of the operation in 

the absence of the mill superintendent. An overtime allowance has been 

included to provide some supervision overlap. 

There will be a total of three mill operators on each shift with the 

lead hand operator being responsible for the shift operation. It is 

anticipated that a 12 hours per day crushing operation will be 

sufficient, hence a loader operator and crusher operator will work on 

nightshift to feed ore from the stockpile to the coarse ore bin and to 

run the crushing circuit. This will allow crusher maintenance to be 

done on dayshift as well as allowing periodic operation of the crushing 

plant by dayshift personnel when necessary. A dayshift operator has 

been included to run the refining operation and complete other mill 

tasks as necessary. Once steady-state operating conditions are 

achieved in the mill it may be possible to reduce the shift crew by one 
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TABLE 8-1 
MOUNT NANSEN GOLD PROJECT, YUKON 

MILL AND SURFACE OPERATING COSTS 

Item $/year $/tonne $/ton 

Manpower 1,939,634 21.97 

Reagents and Consumables 1,279,745 14.49 

Power and Fuel 630,815 7 .14 

Road and Camp Maintenance 110,000 1.24 

Communication 50,000 0.57 

Sub-Total 4,010,194 45.41 

Contingency (5%) 200,510 2.27 

Total Estimated Operating Costs 4.21Q 1 ZQ4 4Z,68 

NOTES: 1. Costs do not include mining costs or costs associated 
with tailings dam. 

19.93 

13.15 

6.48 

1.13 

0.51 

41.20 

2.06 

4J.26 

2. Annual costs based on a 365 days per year operation at a 
milling rate of 11.2 metric tonnes per hour (12.35 short 
tons per hour) with a 90% plant availability to give an 
annual tonnage of 88,300 metric tonnes (97,333 short 
tons). 
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Total Ch Site 

Mill Superintendent 1 

~tallurgist 1 

Lead Hand Operator 4 

Mill Operator 8 

Crusher Operator 2 

D3.yshift Operator 2 

Millwright/Electrician 6 

Loader Operator 2 

Expeditor 2 

Office/Payroll Clerk 2 

Asslyer 1 

lab Technician 2 

Sub Total 33 

Payroll furden (21%) 

1 

1 

2 

4 

1 

1 

3 

1 

1 

1 

1 

1 

18 

TA1IE 8-2 

lbirs/4 -weelcs 
Per 

Rate 

~ Total 

168 

168 

168 

168 

168 

168 

168 

168 

168 

168 

168 

168 

168 $65,Cffi/year 

168 $50,Cffi/year 

672 $19.(X)/hour 

1344 $17.50/hour 

336 $15.(X)/hour 

336 $16.(X)/hour 

1cm $19.(X)/hour 

336 $15.(X)/hour 

336 $16.(X)/hour 

336 $12.50/hour 

168 $22.50/hour 

336 $18.(X)/hour 

Canp Costs ($3)/nen/day X 365 days/ye& X 20 nen) 

Tm-naround Costs 

Overtine Allowance (10% of salary costs) 

Total F.stiueted Iaboor Chsts 

$/4-ws ~ 

S,CXX) 65,Cffi 

3,846 50,CXX) 

12,768 165,984 

23,520 :fJ5,7ffJ 

5,040 65,520 

5,376 69,008 

19,152 248,976 

5,040 65,520 

5,376 69,008 

4,200 54,EOO 

3,700 49,lliO 

6,048 78,624 

99,146 1,288,<JX) 

270,fff) 

219,(XX) 

32,175 

128,891 

1,9'J},634 

:oorES: 1. \..brk schedule is 2 ~in, 2 ~ut, 12 hours per shift, 7 shifts per 

week. 

2. Camp costs tased on contract operation, 10% allowance included for visitors. 

3. Turnaround costs oosed on Whitehorse, Yukon point-<>f-hire. 

4. Overtine allC1w8I1Ce included to cover overtine p:iy of 8 hours/4 -wee!< 
cycle/anployee plus miscellaneous overt:ine typical of 24-hour mill operations. 

5. It nay be possible to reduce tre mill operating crew by 1 nan per shift after 
start-up, once steady-state operating conditions are achieved in the mill. 
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TABLE 8-3 

MOUNT NANSEN GOLD PROJECT, YUKON 
REAGENTS AND CONSUMABLES OPERATING COSTS 

40 

Item 

Crusher and Mill Liners 

Steel Balls 

kg/tonne 

0.25 

0.5 

Lime (95% CaO) 4.7 

Sodium Cyanide (98% NaCN) 1.1 

Hydrochloric Acid (31.5%) 0.2 

Sodium Hydroxide 0.2 

Zinc Dust 0.1 

Lead Nitrate 0.01 

Flocculant 0.02 

Copper Sulfate (25% Cu) 0.3 

S. Metabisulfite (66.6% S02) 3.0 

Carbon 0.05 

Refinery Flux 

Furnace Refractory 

0.1 

kg/year 

22,075 

44,150 

415,010 

97,130 

17,660 

17,660 

8,830 

883 

1,766 

26,490 

264,900 

4,415 

8,830 

_..lli& 

1.85 

0.85 

0.25 

3.00 

0.60 

1.00 

2.90 

2.60 

4.00 

1.20 

0.90 

4.40 

1.25 

$/year 

40,839 

37,528 

103,753 

291,390 

10,596 

17,660 

25,607 

2,296 

7,064 

31,788 

238,410 

19,426 

11,038 

45,000 

$/tonne 

0.46 

0.43 

1.17 

3.30 

0.12 

0.20 

0.29 

0.03 

0.08 

0.35 

2.70 

0.22 

0.13 

0.51 

Maintenance Supplies 

Operating Supplies 

Laboratory Supplies 

Total Estimated Reagents and Consumables Costs 

264,900 3.00 

66,225 o. 75 

66,225 o. 75 

1,279,745 14.49 

NOTES: 1. Annual consumption based on a 365-day operation with a 
11.2 tonne/hour milling rate and a 90% plant availability 
to give an annual tonnage of 88,300 metric tonnes. 

2. Reagent costs include treatment of mill tailings for 
cyanide destruction. Additional costs will be incurred if 
treatment of tailings reclaim water becomes necessary. 

3. Sodium cyanide cost is unit price expected in 4th quarter 
of 1989 (present spot price is quoted at $5.00/kg). 

4. Carbon consumption based on attrition losses only, does not 
include cost of carbon replacement if reactivation kiln is 
not installed. 

5. Refinery flux would include nitre, borax and silica; 
consumption could be reduced if acid dissolution of zinc 
precipitate is practiced. 

6. Sodium metabisulfite cost includes Inca royalty payment 
of $0.068/kg of S02 used ($0.045/kg Na2S205 used). 
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Item 

Power 

Power 

Power 

Fuel 

Fuel 

- Mill 

TABLE 8-4 

MOUNT NANSEN GOLD PROJECT, YUKON 
POWER AND FUEL OPERATING COSTS 

$/year 

513,315 

- Water Pumphouse 50,000 

- Heat Trace 10,000 

- Mobile 30,000 

- Refinery 7,500 

$/tonne 

5.81 

0.57 

0.11 

0.34 

0.08 

Fuel - Camp Heating 20,000 0.23 

Total Power and Fuel Costs 630.815 1..,.li 

NOTES: 1. Mill power cost based on 768 kw for 16 hours per day 
and 641 kW for 8 hours per day at 80% loading for 

M 

365 days per year using a power generation cost of 
$0.10/kWh. 

2. Pumphouse power cost is lump sum estimate based on 60 HP 
at 85% load, 24 hours per day, 365 days per year. 

3. Heat trace power cost for water line is lump sum estimate 
based on 4, 10 HP diesel generators operating 1 month per 
year (to be used during periods of cold temperature 
extremes). 

4. Mobile fuel is lump sum estimate for loader and 1/2-ton 
trucks. 

5. Refinery fuel is lump sum estimate for operation of 
bullion furnace. 

6. Camp heating fuel is lump sum estimate for propane fuel. 
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Item 

TABLE 8-5 

MOUNT NANSEN GOLD PROJECT, YUKON 
MISCELLANEOUS OPERATING COSTS 

$/year 
Access Road Maintenance 100,000 

Camp Maintenance 10,000 

Communication 50,000 

Total Miscellaneous Costs 160,000 

$/tonne 
1.13 

0.11 

0.57 

L.81 

NOTES: 1. Road maintenance is a lump sum estimate for a contract 
service for snow removal and grading. 

2. Telephone cost is lump sum estimate for equipment and toll 
charges. 
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man but this will depend on the availability of experienced mill 

operators for the operation. Mill maintenance will be provided by two 

mechanics and one electrician working dayshift. 

An expeditor and clerk has been included to cover site administration 

duties. One laboratory technician and one assayer will meet the site 

analytical requirements, with only the laboratory technician present on 

site in the absence of the assayer. 

The scheduled hours of work will be 12 hours per day with one hour for 

lunch. Each employee will be entitled to one turnaround in every 4-

week cycle. The turnaround costs are based on Whitehorse as the point

of-hire. Site accommodation costs are based on a contract caterer 

operation of the camp. 

8.3 REAGENTS AND SUPPLIES 
The annual costs of reagents and supplies are based on the consumption 

figures and delivered reagent prices listed in Table 8-3. These costs 

do not include treatment of reclaim water or the cost of replacing 

carbon if a kiln is not installed. 

Lump sum estimates have been included for laboratory, maintenance and 

operating supplies. 

8.4 HEATING 

A $20,000 lump sum estimate has been included for camp heating. 

Radiant heat from the process equipment and waste heat from the power 

generators will be utilized to heat the mill building. Construction

type propane heaters will be used during emergencies. 

8.5 POWER 

The total on-line power for the mill, including process equipment, 

lighting, laboratory and camp, is estimated at 768 kW for 16 hours per 

day and 641 kW for 8 hours per day. The cost of power generation 

on site has been estimated at $0.10/kWh to give an annual power cost of 
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$513,315. An annual lump sum estimate of $60,000 has been included for 

the water pumphouse and heat tracing. 

8.6 MISCELLANEOUS 
Lump sum estimates have been included for mobile fuel, refinery furnace 

fuel, communication (telephone) and camp and road maintenance. 
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MELIS ENGINEERING LTD. 
PROJECT NO. 164 

MOUNT NANSEN GOLD PROJECT, YUKON 
MILL AND SURFACE FACILITIES 

CAPITAL COST ESTIMATE SUMMARY 

AREA 
DIRECT COSTS 
------------

TOTAL DIRECT COSTS 

INDIRECT COSTS 
----------- -· .... 

CRUSHING 
GRINDING 
CYAN IDATION 
CARBON-IN-PULP 
ACID WASH 
STRIPPING AND PRECIPITATION 
REFINING 
CARBON HANDLING 
TAILS TREATMENT 
REAGENTS 
PROCESS WATER 
PRIMARY WATER SUPPLY 
AIR SUPPLY 
POWER GENERATION 
BUILDINGS 
HEATING AND VENTILATION 
LABORATORY 
CAMP 
SHOP AND MOBILE EQUIPMENT 

ENGINEERING AND PROCUREMENT 
CONSTRUCTION SUPERVISION 
CAMP COSTS 
TURNAROUND 
MOBILIZATION AND DEMOBILIZATION 
CONSTRUCTION EQUIPMENT AND SMALL TOOLS 
CONTRACTOR OVERHEAD 
START-UP COSTS 

TOTAL INDIRECT COSTS 

TOTAL DIRECT AND INDIRECT COSTS 

CONTINGENCY 

TOTAL ESTIMATED CAPITAL COSTS 

TOTAL 
MNHRS 

1,580 
3,020 
l, 830 
1,660 

770 
1,220 

385 
460 

1,185 
580 
225 

1,840 
215 
700 

2,805 
445 
965 
810 
340 

21,035 

- - - -1-- -
TOTAL 

LABOUR 

71,100 
135,900 

82,350 
74,700 
34,650 
54,900 
17,325 
20,700 
53,325 
26,100 
10,125 
82,800 

9,675 
31,500 

126,225 
20,025 
43,425 
36,450 
15,300 

946,575 

DATE: JANUARY 4, 1989 
CURRENCY:CANADIAN 

4th QUARTER 19H8 

TOTAL TOTAL 
MATERIAL COST 

119,180 190,280 
219,450 355,350 
151,150 233,500 
134,160 208,860 

60,340 94,990 
133,850 188,750 

42,530 59,855 
37,100 57,800 

114,110 167,435 
67,600 93,700 
25,160 35,285 

254,500 337,300 
41,720 51,395 

471,140 502,640 
190,550 316,775 

48,050 68,075 
108,000 151,425 
143,500 179,950 
173,230 188,530 

2,535,320 3,481,895 

135,000 
120,000 
125,000 · 

80,000 
40,000 

100 ,01)0 
125,000 
125,01)0 

850,000 

4,331,895 

250,000 

4,581,895 
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IILIS UCIIIUIIC LTD. 

ClPITll com lnlll!l HTllLS PHI 1 
PIOIICT 10. IIL· U4 IUI: HCDID ll, IHI 
IT. IHUI PIOUCT 

~:: UU: CIUIIIC 

~~ ITII IQGIP. 10. Dr.SCIIPTIOI I.P. QGll. ... TOflL WIIS ,om 1.0. UTllllL PULD UTllllL TOTAL TOTlL 

~~ 
WIii un LllOVI HT, CST, PIIIGIT TU om ,om m. m. TOUL UTIIUL cos, 

(S/1001) s s s $ $ s s s $ $ 

lrl 
I GIIULT • SIii 14' I 14' m 1 ll 110 45 4,SIO 2,Sot lSO m m 3,250 3,2SO 7, ISt 

' COllSI 01! IOPP!l IIL 1 ll 100 u 4,SOI a,m 1.100 m m ,. m uoo lt, IOI 

10. 1 comroa - sm 41' 1 50' 5 I ll m 45 11,m ZS,000 3,500 m IIL 21,500 ll,SOO 3', 7SO 

U/G OU COIY!JOl • SIU 30' I 3H' s 1/l IIL 45 IIL m m IJL IIL m IIL m 
110, 11001m ro1 om m 011) 

COUSE on Ill. m TOIS IIL 1 ll s 4S m IIL m m IIL IIL m m 

PU mm • SUI 31' I 72' 5 1 ll IS 45 m IIL m m m llL IIL m 
TO H CLllllD, LOllJClTlD 
UQGIIIS Ylll·SPIU COITIOL 

10. 2 comm · sm 3" 1 u· l Ill 2S 45 1.m 200 m m m 200 zoo i.m 
CLIUII UD LOIIIClTID 

m cmm 11• 1 32' '° I ll II 4S l,HI 4,SOI m m m 4,SOI 4,SOI 6,300 
mun m mmmD 
Mm cum 

10. 3 co1mo1 · sm 24' 1 51' s I ll 30 45 l,3SI t,m m IIL m t,m 4.ISI ,.m 
IIQG IIIS ID GUI Ill. 
nooms rn mOCins 
UQGIUS ,n I.IICTI or CUii "° 

II 10. t co1mo1 · m1 14' 1 51' 5 I ll 31 45 1,351 t,m m IIL m 4,1St t,m ,.m 
ID SlllT, ID DIIYI 

11 SCllll DILLIOI • SIU 3" I 9'' 3 I ll 5 45 m m m IIL m 100 100 m 

12 con CIOSIII • SIii 31' STllDllD '° I 11 uo 45 7,200 10,000 m m m 10.m u.m u.uo 
US TO II STIIPPn DOIi POI IISPICTIOI 

u 10. 5 COIY!TOI • am 11' I m· s I ll 40 45 l.HO t,500 350 m m t.m 4.150 ,,m 
IIQOUIS ID DIIYI 

14 10. , comro1 - sm 11' 1 23' 2 I ll 40 45 1.100 4,SOI m m IJL t,m 4,150 ,.m 
UQOIUS ID NOTOI 11D GIU DIIYI 

------- -------- -------- ----·-·- --------- ·-·-----
sn-tom 141 m 31,ltt U,300 ,.m 0 0 71, S10 71,Slt 114.llO 

mu 1mmL 7,600 7,600 7 ,HO 
Sfl·TOUL nmmD UCllllClL m.m 

PIOCISS PIPIIG 71 45 ,.m l,tot , .... 6.1St 
ILICTIIClL m 45 lt, 151 32,000 ll.HI n.m 
IISTIUHITlTJOI IJL n m m m IJL 

-----· 
TOTlL I IUCT COSTS 1,m 71,ltt 111,SIO 7,UO U,,110 m.211 
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mu IIGIIIUIIG m. 

ClPl!ll cons 11mm 1m1u UGI 2 

~~ 
PIOHC! 10. IIL· 1'4 DUI: HCIIIIU 21, I !II 
IT. lllSll PIOUCT 

~~ Ull: CIIIDIIG 

~~ ITll lOOIP. 10. DISCIIPTIOI I.P. 0011, 81. TOTU. KUIIS ,om 1.0. UTllllL PllLD llTllllL TOUL TOTAL 

100 WIii llTI LllOGI HT. CST. PIIICIT Tll DOTI ,om an. CST. ,om umm ,:on 
($/1001) $ s $ s $ s s $ $ $ 

10. 1 rm 011 111 mo TOtsl IIL 1 ll 5 45 m IIL IIL IIL m IIL IIL 215 

10. 2 rm on m me ,ou) IIL l ll 5 45 m llL IIL m IIL llL m m 

10. 1 SLOT mm IIL 1 ll llO 45 1,m l,UO 500 m m I.lot 4,100 11.m 
TO H BUILT 01 sm 

10. 2 SLOT mm IIL 1 U llO 45 1,m l,UO m IIL IIL 4.100 4,100 11,m 

TO II BUILT 01 SITI 

10. l IILL mD ULT • SIU II" I 35' l 1 ll 20 45 m ,.ooo m IIL IIL ,.,se ,,150 1.m 
IIQGIUS Id DIIU (SPIOCIIT om&) 
llD CUii 

10. I IILL rm m, · SIU 11· I 35' l 1 ll 40 45 1,100 , .... m m m ,.is, ,.ise 1,150 

ID IUD PGLLlt 20' I 20" I 1.5" 
sun 
an moan mn 
ID CUii 

IO. 1 am IILL • SIU I' IIU. I 41' m l 11 HI 45 15,300 22,000 i.m IIL JIL 23,150 u.m n.m 
ID LIIIIS 
mnm CHCI POI SIILL CllCIS 
LGI PHP 11001111 

10. l CtCLOII rm P111P IOI m l ll 15 n m 2.m m m m 2,m 2.m l,125 

10. 1 cmon rm PUIP. 2• 1 2• u l ll 5 n m 4.000 m m IIL 4,m 4,351 4,m 

uooms comm om 

11 10. l CtCLOll • SUI r m I ll 11 45 m 1,m !00 IIL IIL l,200 l,200 l,'50 

ll 10. l llLL IILL • l' Dllll. I H' 175 l ll 3'0 n iuoo 21,0IO 1,150 m IIL 22,151 22. m i,.m 
uooms 1n Lmts 
UQOIUS mmG llD CLUIIIG HD 
mm1 IISHCTIOI, SIILL TO 
II cucm POI CllCIS 

12 10. l CtcLOII rm rm IOI IIL l ll IS 45 m 2,251 m IIL m 2, l5t 2,750 i.m 

u 10. 2 CTCLOll rm POIP, 2' I l" 7 .5 I ll s 45 m 4,000 lSO m IIL 4,350 1.m 1,m 
noums comm om 
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PROJ£CT JO. M!l.·164 om: mom 4, 1989 
Mt. mm PROJECT 

Am: GRIIDIIG ( continued) 

~:: ITEM EQUIP. NO. DESCRIPTION H.P. om. 01. TOTAL IIAIRRS TOTAL 8.0. MATERIAL rmD MATERIAL TOTAL ,om 
Kl1BRS UTE LABOUR ONT. CST. FREIGHT TAX DOTY TOTAL OIT. CST. TOTAL MATERIAL COST 

§~ ($/BOUR) $ . $ $ $ $ $ $ $ $ $ 

~~ 14 10. 2 CYCLONE • SIZE 6" m 1 11 10 45 450 3,000 200 KIL m 3,200 3,200 1,m 

100 15 mse SCUEI • SIZE 3' X 6' 1.5 1 EA 150 45 6,750 10,000 700 m m 10,700 10,700 17,450 

l6 40• mMmR mmm • m ,m 3 1 KA 900 45 40,500 28,000 12,000 m KIL 40 I 000 40,000 10,500 
EIIST. BRIDGE m DRIVE - m MOTOR 

J 7 Bl-CAPACITY mDWELL m l El 40 45 1,800 7,000 500 m m 7,500 7,500 9,300 

l8 fBICmER UNDER Fl,OW DIAPHRAGM PUMP 1 1 EA 20 45 900 250 50 m m 300 300 1,200 
msmc KEW MOTOR 

19 GRUDIIG 1m sm PUMP - SIZE 2" 2 1 BA 10 45 450 2,500 550 NIL m 3,050 3,050 3,500 
m REPLACtKRKT 

------· ------- ........... ................. ------- -·--- ----- ·------ ------- ------· 
SOB-TOTAL 2,290 45 103,050 128,450 21,000 0 0 149,450 10,450 m.soo 

tl!LD MltnUL 17 t 000 17,000 17,000 
SOB-TOTAL IISTAl,LID KECBlllCAI. m,soo 

Pk0Cl!5S PIPIIG 300 45 13,500 13,500 13,m 27,000 
!L!CTIIClL 390 45 17,550 37 t 000 37 ,0GO 54,550 
IISTRONF.ITATIOI 40 45 l, 800 2,500 2,500 4,300 

--------
,om DIRICT COSTS 3,020 135,900 202,450 17 t 000 219,450 355,150 

Mt.LIS m1mmG LTD. 
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IILII UCIIIUIIC m. 

;:! Clflm com ISTIUTI DITULS PlGI 4 
HOHCT 10. m-m am: ncuna 11. 1m 

~~ 
IT. IUHI PIOJICT 

UU: CtUIDlTIOI !~ 
100 ITII IQOIP. 10. DISCII PTI 01 I.P. 01111. II. TOTlL lllllS tom 1.0. lllTllllL mu umm tom tom 

WIii IUI LllOOI OIT. CST. PIIIGIT m DGTt Tom m. CST. ,om umm ,:os, 
($/IOUl) $ s $ $ $ $ s $ $ $ 

10. 1 C1UIDlTIOI Tlll • 11' Dlll I 20' IIL 1 U m IS u,m IS.000 
ID 

6,000 m m 21,000 21,00I II, lot 

10. 1 cnmmo1 mt amm m IICL IICL IS UCL UCL IICL IIL m UCL IICL IICL 
ID 

10. 1 CTlllDITIOI TIil &GJTlTOI comm 
IITI IRIDCI IS 1 ll IICL 4S IICL IS,100 2,100 m IIL 11,400 11,400 11,400 ,n 

10. 2 C1U1DlTIOI nn • II' DUN. I 20'11L 1 ll S2I 4S n.m IS,000 1,000 IIL m 21,001 21,000 41,480 ,n 

10. 2 CTlllDlTIOI Tlll urrm IIL IICL IICI, 4S IICL IICL IICL m m IICL IICL Im 
ID 

10. 2 CTUIDlTIOI TUI lGITltol comm 
IITI IIIDCI lS 1 ll IICL 4S IICL IS,iOI 2,100 IIL m 11,400 u,m 11.m 
ID 

10. 3 ctUIDlTIOI Ull • 11' Dill. I lO'IIL 1 ll S2I 4S 23,cot lS,OOI ,.m IIL m 21,008 21,000 u.m 
ID 

10. 3 CllllDlTIOI TUI llrPLII IIL IICL IICL 4S IICL IICL 1m IIL IIL IICL IICL IICL 
ID 

10. 3 ctHIDlTJOI Tlll lGITlTOI COIIPLIT! 
IITI IIIICI lS 1 U IICL 4S IICL lS,m 2,100 IIL m 11,400 11,400 11,400 

····-··· .............. .......... --------- ............ .............. ---
SOMOTlL l,SH 4S 11,200 '1,IOO 21,400 0 0 111,200 111,200 111,400 

mu 1mmL li,OIO li,HO 1', Oot 
Al·TOm JISTILLID llClllJClL 21c,m 

PIOCCSS PIPIIG Ut 4S s.m UH i,200 12.m 
lLICTUCIL 110 4S 4,Slt S, lSO s,m 10,lSO 
IISTIVllllUTIOI 41 4S l.lH S.Oot S,fOO 6,100 

........... 
TOTIL DIUCT com 1.m 12,m Us.ISO li,000 151, lSO m.m 



- - - - - - ... .. .. - ... - .. - _ _.. 
1111 - -

mis IICIUOIIC LU. 
cmm com ISTIUTI DITllLS PlCI 5 

;:! PIOJICT 10. UL·lU llTI: DICIIHI ll, ma 
NT. lllStl PIOJICT 

~~ llll: CUIOl·ll·mP 

~t- m11om. 10. DISCRI PT I 01 I.P. QOH. ... TOTlL NUIIS TOTAL 1.0. UTIRllL P IILD NlTll llL TOTlL TOTlL 

100 lllllS UTI LUOOI an. CST. PUIGIT m DOT! ,om m. cs,. tom 11mm ~OST 
($/IOUI) $ $ $ $ $ $ $ $ $ $ 

10. 1 ClllOHI-PVLP Ult IIL 1 ll 200 45 ,.. .. ,,500 1.150 m m 1,HO l, !50 li,950 
SIii l'I' Dllll!Tll I JO' 

rn 

10. 1 CIIIOHMULP TUI amus IIL IICL IICL 45 IICL IICL UCL m m UCI, UCL UCL 
In 

10. 1 ClRIOl·II-PIILP Tlll LlUID!I m 1 ll IICL 45 UCL 1,000 m IIL IIL 1,450 1,450 1,450 
SCUii, ID 

10. I ClklOHI-PULP nn lGl!l!Ol 5 I II IICL 45 IICL 5,509 I, 100 IIL m 1,200 1,200 1,m 
In 

10. 2 ClUOHI-PULP TIil IIL 1 ll 200 45 ,.ooe ,,m 1,450 IIL m l,!50 1,m u,m 
SUI l'I' Dlllll!ll I 10' 

IQ 

10. 2 CUIOl·IMULP Tlll mms m IICL IICL 45 IICL IICL IICL IIL m IICL IICL IICL 

rn 

10. 2 ClklOl·ll·PVLP Tlll LIUIDll m I ll IICL 45 IICL 1,000 450 m IIL 1,450 1,451 1,451 

semi, 1n 

10. 2 ClllOl·IMILP THI ICITlTOI 5 1 !l IIClo 45 IICL 5,m I, 100 m m 1,200 1,200 1,m 

ID 

10. l CIIIOl·ll·PILP TUI m I II 200 15 ,,ooo ,.m 1,450 m m 1,m l, )50 u,m 
SUI 1'6' DlllllTll I 10' 

l!I 

10 10. l ClRIOl·JMULP Tlll BAPPLIS m IICL IICL 45 IICL IICL IICL m m IICL IICL IICL 

rn 

11 10. l Cll!Ol·Jl·PULP THI UUIDII m I II IICL 45 IICL 1,000 m IIL m 1.450 1.450 1,450 

SCUii, ID 

ll 10. l CUIOl·ll·PULP TIil ICITITOI 5 I ll IICL 45 IICL 5,500 1,100 m m 7,200 1,200 1,201 

nv 

u 10. 4 ClllOl·ll·PVLP TIil m I ll 200 45 ,.ooo ,,500 1.m m IIL 1,m 1.m 1,, !50 

SUI l'I' DlllllTll I 10' 
mm, nv 

14 10. 4 cmo1-11-P1JLP ,m mms m IICL IICL 45 IICL UCL UCL m m UCL IICL UCL 

m 



_ .. - - - _ .. .. -- - 1111 - ... - - --- - -
um IIGIIIUIIG LTD. 

ClPITlL COSTS IITIOTI DITllLS Pm' ~:: PIOIICT 10. NlL·1'4 om: DICUlll 21, UII 
It. IUSU PIOJICT 

~~ llll: Clll01·11-P1JLP (mtimdl 

~~ IT!I !QUIP. 10. D!SCllPTIOI B.P. om. ... TOTlL 1111RS TOTlL 1.0. 11mm mu 111mm TOTlL TOTlL 

100 IUIIS un LHOGI GIT. CST. rmm m DOTI TOTlL UIT. CST. TOUL IATllllL COST 
($/IOOl) $ $ $ $ $ $ $ $ $ $ 

15 10. 4 cuao1-11-pm ,m umu m I ll UCL 15 UCL 1,oeo m m m 1,450 1,450 1,m 
semi. uv 

" 10. 4 CllBOl·IMULP TAU lGITlTOR 5 I ll UCL 15 UCL 5,500 I, 100 m m 1,200 1,m 1,200 
nv 

11 10. 5 ClklOl·IHULP TAU m IU 2H 15 t,OIO ,.seo 1,150 m m l, 950 l, !50 "· !50 
SIil I''' DUii. I IO' 

1n 

II 10. 5 CIIIOl·IMULP TIil mms m IICL UCL 15 UCL IICL IICL m m UCL IICL IICL 
UI 

I! 10. 5 CHIOl·IMULP TIil LlUIDll m I U IICL 15 UCL 1,100 ISO m m 1,150 1,450 1,151 
SCUii, In 

21 10. 5 ClllOl· ll·nLP Tlll IGIUTOI 5 Ill IICL 15 IICL 5,500 I, lot m IIL 1,200 1,200 1,200 
,a 

21 CUI I DUI 01 lit CIP ma SUIP Pm, 2' 2 Ill 10 15 151 2,000 350 IIL m 2.351 2,350 2,HI 

21 cuao1 sarm scm1 • s m 3' 1 , ' l.S I ll 41 15 I.IOI 10,000 100 m m 10,100 10,m u.m 
ID -------- -------- ............... -------- ----·--·- ............................... 

SH·TOTU 1,050 15 n.m 11,000 l!,050 0 0 ",050 "·m 113.lOO 

mu UtklllL ,.m ,.m ,.m 
S8l·T0TlL mmua HCIUIClL m,m 

PIOCISS PIPIIG 318 45 15,300 15,300 15,300 30,m 
IUCTIICAL m 45 12, ISO , 13,210 13,210 2s.m 
IISTIDlklTlTIOI m 45 m m IIL llL 

......... 
TOTlL IIIICT com 1,m 11.m 124. 5'0 '·'°° IH,liO m.m 



- - - - ...... .. - ... - - - - .. -- .. -
NILIS DGIIIUIIC LTD. 

ClPIUL com ISTIOTI DITllLI PlGI 1 

~~ 
PIOJICf 10. HL-1'4 DUI: DICQIII 21, 1111 
IT. UISkl PIOHCT 

§~ llU: &CID llSI 

~~ ITkl IOUIP. 10, mcm,101 8.P. om. 81. TOTlL WBIS TOTlL 1.0. mnm PULD OUlllL TOTlL TOTlL 

100 oms am LllOOI m. CST. ,men TU DUTY ,om on. en. ,om mum COST 
($/1001) s $ $ $ $ $ $ $ $ $ 

CUIOI nmm PONP • SIU 1 1/2" 1.5 1 ll It 45 450 2.uo 350 m IIL 3,050 3.050 3,500 
HI 

LOIDr.D ClRIOI SCUii • SIii l' I i' 1.5 1 ll 150 45 i, 150 10,000 350 m IIL 10,m 10,350 11,100 
111 

lCID ma TAil r .I.P. ICLOSID TOP) m l ll 100 45 4,500 5,000 1.500 m m uoo uoo 11,000 
SIU 3'·1" DUN!TIR I 14' 

IEI 

lCID nsa JOBISOI semi • SIU 35 USI m 2U 10 45 m 1,000 150 m 150 1.300 1.300 1,750 
ID 

ACID IISI !DUC,01 • SU! 2 • m l u 5 45 225 500 50 m m 550 550 m 
,n 

lClt Nlll·OP TAil !CLOUD TOP) • PIP m 1 ll 40 45 1.m 3,iOO m IIL m 4,20t 4,m i,OOI 
sm ,. mxm1 1 ,. 

,n 
ACID llSI PONP, 1 1/ 2" I 1" u 1 ll 5 45 m m 250 IIL m 1.150 1, 15t 1.m 

In 

ClDStlC Nill-OP UH (CLOSII TOP) • IIL Ill 40 45 l,IOI 3,200 1.400 m UL 4,iOO 4,100 ,.m 
SUI i'DllNITII I i' 

ltl 

CAUSTIC NAIi-OP TIil lGIHTOI l 1 ll 20 45 900 2 ,DOI m m IIL 2,350 2 ,lit 3,250 

Id 

JO caosm nsa POMP, I 1/2" I 1· .5 I 11 5 45 m 900 250 IIL IIL 1,150 1.m 1,m 

II lCID AID CAUSTIC llll sm POlP, 2· 2 I ll 5 45 225 2,500 350 m IIL 2,150 2,150 3,115 

12 &CID l&SI UI 0 .5 l ll 20 45 m IOO 300 m IIL 1,100 1.100 2,000 

........................ 
SGl·TOTlL m 45 11,450 33,100 5,900 0 m 39,150 lt,m 51,100 

mu umm 3,IOO 3,IIO 3,IOI 

SIii· ,om IISTlLL!I NJCllll ClL '1,400 

PlOCISS PIP IIC ut 45 5,151 5,tot 5,900 ll, 750 

ium1m 230 45 ll, 351 11,00 11,m 21. UO 

IISTIGNIITUIOI IIL 45 IIL m m IIL 
-·---· 

tom t met com 110 34.650 Si,540 3,IOO iO. lit 94.,,. 



- - - - - ........ - .. - .. - _ .... .. -
llLIS IICIUIIIIC LTD. 

;~ cmm com 1m11t1 n,ms UCI I 
PIOUCT 10. UL·l'4 HU: DICIIIIII 21, 1'11 

§~ 
IT. lllSU PIOJICT 

~~ 
llU: STRIPPIIC llD PUCIPITUIOI 

100 !TIii !QUIP. 10. Dtscun101 I.P. om. OJ. ,om lllBIS ,om 1.0. llT!IUL mLDumm ,om ,om 
UIIIS IUI LllOOI 81T. CST. Pl!IGIT TU DUTT ,om on. CST • ,om umm COST 

($/IODI) $ $ $ $ $ $ $ $ $ $ 

10. I ClllOI SfllP UII (CLOSED TOP) • IIL Ill 1H 4S 4,SOO 1.200 l,SSO m m I, ISO a,m 13,lSO 
SIU s·r DIINkfll I 20' 

UN 

10. I CAIIOI STIIP TIil JOIISOI UID!R IIL I ll s 4S m soo 1S IIL 7S m m m 
P~OI SCl!EI 

ID 

10. I CUIOI S,kJP mt JOBISOI UIDEI IIL I U s 4S m soo lS IIL 7S m m m 
PLOII SCllll 

Ill 

10. I ClllOI STRIP ,m JOIISOI om IIL I ll s 4S m SOI lS IJL 7S m m m 
PLOII SCUii 

ltl 

10. I SfllPPID CUIOI IDUCTOI, 2" IJL I ll s 4S m m so IJL m sso SSt m 
ID 

10. I ClllOI Sfl!P Tlll IISOLlfJOI m LS " 4S 2,110 2,000 IOO IIL m 2,m 2,IOO s.m 
1n 

10. 2 CIIIOI sn IP !111 ( CLOSII TOP) • IIL I 11 100 4S 4,SOI 1,208 1.m IJL m 1.m I, 7SO u,m 
sm r,· mum 1 20• 

,n 

10. 2 ClllOI S!lJP Tllt lOIISOI OJD!l IIL I !1 s 4S m soo lS IJL 7S m m m 
PLOI semi 

In 

10. 2 CUIOI STIIP mt JOBISOI UIDU IJL I U s IS m SOI lS IIL lS m m m 
PLOW scam 

In 

10 10. 2 ClR~OI nm THI JOIISOI om m I U s 4S m SOI lS m 7S m m m 
PLOII SCIUI 

In 

11 10. 2 mmn cmo1 tnoc,01, 2· IIL IU s IS m m so m m m m m 
UI 



- - ... - - - .. - - .. - .. .. .. .. - - 1111 
NILIS UCIIUIIIG I, tD. 

cmm COSTS lltlllTI HUILS UGI 9 
PIOUCT 10. KIL·lH om: DICIIIBII 21, 1m 

NT. IAISU PkOHCT 

;:! llll: STIIPPIIC llD PUCIPITHIOI (eoatimd) 

nu tOOIP. 10. DISCII PT I 01 I.P. QOll. n. TOUL lllllS TOTAL 1.0. mum f!ILD NlTIIUL ,om ,om 

~~ NllllS am LUOIII OH. CST. PUIGIT TU om TOUL OH. CST. TOTlL NlUlllL COST 
($/10Dl) $ s s $ s $ $ $ s $ 

~~ ll 10. 2 ClllOI STRIP Tlll IISOLlTIOI m LS '° IS 2,100 2,000 100 m m 2,100 2,IOO 5,500 

100 
Ill 

13 mm mmom1 nu m l II H 45 2,ltO ,.200 2,000 IIL m 11,200 ll ,200 13,900 

SIU 12' DIAN!Tll I 9' 
ltl 

14 mm t.Lf.CTkOLTn Ull IISOLATIOI l1L I II '° 45 2,100 2,000 800 m IIL 2,100 2,IOO 5,50t 

IS mm tLtmo,.m am co1L m l ll 20 45 ,00 1.000 300 m m 1,300 1,300 2,200 

It.I 

H mm r.umoun POMP, 2• t 1 1/l' 1.5 I ll 15 45 m 1,200 JOO m m 1,500 1,500 2,llS 

Ill 

17 mm mmomt U·Lm mm/ m I U '° 45 2,700 2,000 450 m IIL 2,450 2,450 5.150 

ncnma 11mmo1 

u mmn nm Tm, ,. DllN. t ,. m I II 40 45 !,IOI l,000 '50 m IIL l,'50 i,m s,m 

1' mua PUSS mo PUMP, l 1/2" l l' 5 1 ll 15 45 m 1.500 300 m m l,IOO l,HO 2,m 

20 mm mss, 10• 1 10• 3 LS 41 45 I.HO 42,500 l,500 m m 45,001 45,000 U,IOO 

21 me mm HD con G.25 IICL UCL 45 IICL UCL IICL m m IICL UCL UCL 

22 me llllCTIOI PUMP u UCL IICL 45 IICL UCL IICL m m IICL UCL IICL 

23 CAIIOI STIIPPIIG mTILlTIOI m l IU 30 45 1,350 2.500 '°° m m l, 100 3.100 4.450 

Ill 

H ACID DISSOl,OTIOI TIii (PIP) m LS 5 45 m 500 75 m m m m m 
Id 

15 SLUDCt. mm l1L LS 20 45 900 so 75 m m m m 1,025 

Ill 

" Sl,ODGt. PRY 11G om 5 I U 5 45 m 500 10 m m 570 570 m 
.,., 

11 ACID Tm Yr.IT m 0.5 l II 20 IS m 800 300 m m 1,100 l.100 2,000 
··-···· ........................................ --------· ----····· ............ -------·· .......... . ........... 

SUM·TOUL 150 45 u.m U,150 u.m 0 450 103,270 103,210 131,0ll 

PllLD nmm 
7,500 1.500 1,500 

SUI-Tom IISTlLLID NJCUIIClL 
144,520 

PIOCISS PIPIIC m 45 ,.m '·'°° ,.m U. 500 

kucmm uo 45 a.m ,.m ,.m ll.030 

IISTIONIITlTIOI H 45 2.m 4,000 4,000 6,100 
.............. 

,om D me, com 1.220 51,900 126,350 1.500 Ill.ISO lll, 150 



- .. .. - -- .. .. - - .. - .. - - .. - - -
ULIS IICIIUIIIC m. 

CIPITlL COSTS ISTINlfl HUJLS PHI 10 
PIOJICT 10. m-1'4 Dm: DICUHI 21, 1m 
n. mm tMonc, 

1m: umnc 

~:: ITl:II IOOIP. 10. DISCIIPTIOI I.P. ODAI. DI. TOTlL IUIIS TOTlL 1.0. NlTllllL PllLD NlTllllL ,om TOTlL 

;~ lllllS llTI LllODR UIT. CST. PUICIT m DOU ,om on. CST. TOTlL 111TllllL COST 
(S/1001) $ $ $ s s s s s $ $ 

~~ I rm IOI m LS 10 4S m 300 100 m m 100 190 150 

iOO 
UI 

2 IULLIOI PllklACl C/1 lLOlll I LS HO 4S ,.300 11,000 ,.ooo m m 24,000 24,000 30,300 
Ill 

SLAG POT m IICL IICL 45 IICL IICL IICL m m IICL IICL IICL 
UI 

SLAG POT cm m IICL IICL 45 JICL IICL IICL IIL IIL UCL IICL IICL 
UV 

kUJ.L I 01 NOULD IIL IICL IICL 4S IICL IICL IICL IIL m JICL IICL IICL 
m 

YDkUCF. mT m AID IOOD 1.5 IU '° 45 2,m ,,ooo 900 m m 
'· ,00 

1,100 '·'°° UI 
---···· ................. 

SUl·TOTlL 210 IS ,.m 24,300 1,000 0 0 31, lOO 31,300 40,150 

munmm 3,100 3,100 l,IOI 
sn-tom 11mLL11 ucunm u.m 

nocm mm 100 45 4,500 4,400 4,100 a.,01 
lLlCTllClL 15 IS 1.m l, 130 l,!30 l,lt5 
11mmnmo1 l1L 4S l1L m m m 

........... 

TOUL DlUCT COSTS m 11.m 39,UO 3,100 U,530 suss 



-- .. .. - .. .. .. -- - .. - .. .. - .. - - -
HLIS DCIHUIIG LTD. 

ClPJTlL com IITlllTI DHllLS PlGl II 
PIOHCT 10. IIL· 1'1 Dm: HCDIII 21, ma 
IT. 111111 none, 

~:: un: cmo, ammc 

m.1 lOOJP. 10. D!SCIIPTIOI I.P. ovn. DI. TOUL lllllS TOUL 1.0. IUUUL rmo nnmL Tom ,om 
;~ WIii llTI LUOGI m. CST. rmm m DUTT ,om m. CST. tom 111mm COST 

~t- ($/IOOI) s $ $ $ $ s $ s $ $ 

100 I cmo, mm101 ,m IIL l ll 20 45 m l,IOO ISO IIL IIL 2,m 2,m l,550 
5' mNP.m 1 5' 

con IOTTON 

CUIOI mm101 ,m lGIUTOl l l ll 20 45 ,00 1,500 900 llL IIL 2,400 2,400 l,lOD 

lTfl ITI om CAIIOI !DOCTOR • S JU 2' llL I ll 5 4S m soo so IIL m sso m 1JS 
DI 

ClUOI SUIIC SCUii • sm 3' l ,. l.S I U HO 45 1,150 10,000 150 l1L IIL 10,150 10,850 11,m 
Ill 

CHIOI STOkACk TIU • 5' mum I 5' llL I ll 20 4S ,00 2,000 850 l1L m 2,150 2,IIO 3,750 
COi! BOTTON 
Ill 

mm cmo1 ID8CTOt • m1 2' IIL I U 5 45 m 500 50 IIL JIL m m m 
Ill 

ID8CTOI llTll Tlll · 5' IIWTII l 5' m I II 21 4S m l,IOO 150 IIL IIL 2,m 2.m 1,m 
con ROTTON 
Ill 

IDUCTOI IATII PUIP, I 1/2' I I' 2 I II 5 45 m 1,500 350 JIL m 1,151 1,151 2.m 
ID 

............. -------- ................ ................. ................. ............................... 
m-rom 245 45 u,m u.m 4,m 0 • 24,lSO u,m 35,m 

rtlLD 11 m UL 3,000 3,HI l.000 
saa-,om nsmm ucmrm n,m 

PlOCkSS Pl PIIG 100 45 4,500 1,000 1,000 l,SOO 
lUCTllClL ll5 15 5,115 5,150 5,150 10.m 
nmmm,101 IIL 4S IJL m JIL IIL 

...... 
tom DIUCT COSTS m 20,m l4, 100 3,000 ll ,IOI 51,100 



-- .. .. - .. .. .. ... -- .. - .. .. .. .. .. - .. 
AREA: Tl!LS mmm 

ITtM !QUIP. 10. DtSCRIPTIOI H.P. QOll. 01. TOTAL mm TOTAL B.O. MATERIAL PIILD MATERIAL TOTAL TOTAL 
NAIBlS RATE LABOUR on. CST. FREIGHT m DOTY TOTAL on. CST. TOTAL KAT!RIAL <.'IJST 

~~ 
($/BOUR) $ $ $ $ $ $ $ $ $ $ 

l TAILS TRAISFER POMP BOX m l !1 20 45 900 2,250 500 m m 2 I 150 2 I 1SO 3, ,SO ;~ m 

~~ 2 TAILS Tmsm PUMP, 2 1/2" I 2" 3 l!A 20 4S 900 4,500 350 m m 4,850 4,850 5,150 

iOO m 

TAILS TREATMENT Tm (CLOSED TOP) m l EA 200 4S 9,000 8,000 l, 150 m IIL 9,750 9, 150 11,m 
sm 9'6" DUK. X 12' 

m 

TAILS mmm Tm AGITATOR 10 1 El IICL 4S 0 5,500 700 m m 6,200 6,200 6,200 
m 

TAILS mmm EXHAUST m 0. 5 1 EA 40 45 l, 800 l.500 500 m m 2,000 2,000 l,800 
m 

TAILS ARll SUMP POMP, 2" 2 l EA 10 45 m 2,000 350 m m 2,350 2,350 2,100 
NEW 

TAI LUGS PUMP BOI m 1 ll 15 45 m 2 I 250 500 IIL m 2,150 2,150 l,m 
REIi 

a KO. 1 TAILIIGS POMP, 2 1/2" I 2" 7. 5 1 El 20 45 900 4,500 350 m m 4,850 4,m 5, 15t 

10. 2 TllLIIGS POMP, 2 1/2" 1 2" 7.S 1 ll 20 45 900 4,500 350 m m 4,850 4,850 5, ISO 

10 10. 3 Tl!LIIGS POMP, 2 1/2" I 2" 7.5 l !l 20 45 900 4,SOO m m m 4,m 4,850 5,750 

11 10. l TAILS LIU • SUE 4" I 1600' m l IA 100 45 4,500 4,800 2,800 m m 1, ,oo 1,'60 12, lOO 
SERIES 160 

12 10. 2 TAILS LIi! • sm 4" X 1600' NIL l EA 100 4S uoo 4,800 2,800 m m 1,600 7 ,'60 12,100 
SERIES 160 (SPARE) 

13 RECLAIM WATER LIi! sm · 4' I 1400' KIL l El 100 45 4,500 16,100 2,300 m m 11,400 18,400 22,900 
!ISOLATED AID HEAT TRACED 

-------- -·------ ................ ................. --------- --------- ................. 
SUB·TOUI, m 45 29,925 ,s I 200 ll, ,oo 0 0 78,800 78,800 101, I 15 

FIELD MATERIAL 8,000 8,000 1,000 
soa-Tom mmm ucnmm 116,715 

PROmS PIPIIG 200 45 9,000 9,100 9,100 18,100 
ELECTRICAL 280 45 12,600 13,210 13,210 25,llO 
IISTROMEITATIOI 40 45 1,100 5,000 5,000 uoo 

----
TOTAL DIUCT com l,185 53,m 106,110 8,000 114,110 w.m 



.. .. ... .. .. ... .. -- .. -- - .. .. .. ... .. 111111 -111. 11u1.;,r,1 r11.v.Ju.1 

AREA: R!lGUTS 

ITEM EQUIP. 10. DESCR I PT I OX H.P. QOll. UI. TOTAL KAIBRS TOTAL 8.0. MATERIAL Fl!LD MATERIAL TOTAL TOTAL 
mm am LABOUR ONT. CST. FREIGHT TAI DOTY TOTAL OIT. CST. ,om MATERIAL COST 

~== ($/BOUR) $ $ $ $ $ $ $ $ $ $ 
1 mmE m Tm (CLOSED TOP) m 1 El 10 4S 4SO 3,000 m m m 3, 6SO 3,650 4,100 

§~ SIU6'0I6' 

~~ 2 cmJDE MIX Tm AGITATOR 1 1 EA 10 45 4SO 1,000 800 m m 2,800 2,800 3,m 

100 3 CYANIDE DISTmUTIOK PUKP 0. 5 1 El 10 45 450 800 250 m m 1,050 1,050 1,500 

cmm Tm vm m 0. 5 I EA 20 4S 900 800 300 m m l.100 1.100 1.000 

LIKE 51,0RRY HOl,DIIG Tm m I EA 10 4S 4SO 1,900 m m m 3,SSO 3,SSO 4,000 
sm ,. ~IAHmR X 6' 

LIMP. HOLDIIG mt AGITATOR 1 1 EA 10 45 450 2,000 600 m m 1,600 2,600 3,050 

!,!ME 51,URRY DISTRIBUTIOI PUKP I I EA 20 45 900 2,500 m m m 2,850 2,850 3,m 

SODIUM METABISULPITE MIXIIG Tm m 1 EA 15 45 m 4,400 900 m m 5,300 5,300 U1S 

SUE • 7' DIAMETER X 10' 

SODIUM METABISULFITE AGITATOR 1 1 ll 10 4S 4SO 2,000 m m m 2,m 2,m 3,015 

10 SODIUM MUABISULFIT! METBR!IG PUMP 0 .5 1 11 10 4S m 1,000 250 m m 1,250 1,250 1,100 

11 PLOCCULAIT NII un m 1 El 15 45 m 4,400 900 m m 5,300 5,300 5,m 

sm 7' DIAMETER X 10' 

11 PLOCCOUIT ASPIRATOR m 1 El IICL 45 IICL 400 100 m m soo soo 500 

13 PI.Ocmm Tm AIR RIIG m LS 5 45 m 200 150 m m m 3SO m 

14 PLOCCULAXT KETERIIG POMP 1 IU 10 45 450 800 250 m m 1,050 1,050 1,m 

15 COPPER SULFATE MIX Tm (PRP) m 1 EA 10 4S ISO 3,600 650 m KIL 4,250 4,250 4,100 

sm6'X6' 

16 COPPER SULFm MIX Tm AGITATOR 1 1 EA 10 4S 450 2,000 m m m 2,625 2,m 3,015 

11 COPPER smm KETERIIG PUMP u I EA 10 45 450 1,000 350 m m l.350 1.m l,800 

u mGms AkEA SUMP PUMP · sm 2" 2 I El 10 45 450 2,500 550 m m ),050 3 ,OSO 3, soo 

KEW REPLAC!HEKT -.. -- . --· ...... ----.. -----... -------- ......... .. .......................................... 

SOMOUL 195 45 8,715 36,300 8,950 0 0 4S,2SO 4S, 250 S4,02S 

FIELD MATtRIAL 
4,000 4,000 4,000 

SUB·TOTAI, IISTALI.ED K!CHAIICAL 
58,m 

mms PIPIIG 120 4S S, 400 5,150 5,ISO 10,m 

!1,!CTRICAL 265 4S 11,m 13,200 ll, 200 2S,12S 

llSTRUMEITATIOI m 45 m NIL m m 
............. 

TOTAL DIR '.CT COSTS S80 26,100 63, 600 4,000 67,600 '3, 100 



.. .. - -- .. .. .. .. .. .. ... .. .. .. .. ... - -11T. mm PROJECT 
llllllt• IIAIIVAI\I 11 11111 

ll!A: PROCESS N wa 

ITEM EQUIP. 10. DESCRIPTION B. P. QUAN. OI. Tom MAIBIS TOTAL B.O. MATERIAL FIELD MATERIAL TOTAL TOTAL 

~~ 
NAIBRS RATE LABOUR UKT. CST. FREIGHT TAX DOTY TOTAL ONT. CST. TOTAL MATERIAL COST 

l PROCF.SS WATER POLISBIKG TAil 14' DIAM. l l El 40 45 1,800 4,SOO 350 m m 4,850 4,850 6,650 
~~ REQUIRES cmmc m IKSPECTIOK 

~~ OF nm AID DRIVE, m MOTOR 

100 
(EXISTIIG mmm TANK) 

2 PROCESS NATER TAIK sm - 14' DIAMETER l l EA 10 45 450 m m m NIL m m 450 
(EXISTIKG mmm TANK) 

POLISBIIG TAMK UNDER FLOW CEITRIFUGAL l I EA 10 45 450 3,000 350 m m 3,350 3,350 3, aoo 
PUMP 

1EK mLACEMEKT, 3• I 2· 

PROCtSS WATER POMP, 3" X l" 5 I El 5 45 m 6,000 350 KIL m 6,350 6,350 6,m 
.............................. ·----·-- ................ .. .............. . ................................ 

SUB-TOTAL 65 45 1,m 13,500 1,050 m IIL 14,550 14,550 11,m 

PIELD MATERIAL 3,000 3,000 3,000 
SUB-TOTAL INSTALLED MECBAIICAL 20.m 

PROCISS PIP 11G 120 45 5,400 5,600 5,600 11,000 
ILICTIICAL 40 45 1,800 2,010 2,010 3,IIO 
IISTROMEITlTIOI m 45 m m m m 

.............. 
,om DIRECT COSTS m 10,125 22,160 3,000 25,160 35,m 



.. .. .. .. - - .. ... .. ... - .. - - - .. - -
ULIS OCIIHIIIC LfD. 

cmm cons 11mm 11u1u UGI IS PIOllCT 10. HL-1 '4 DUI: DICllllll 21, Im n. mm nonc, 

~== ma: mam nm smu 

ma P.OOIP. 10. DUCI I PTI 01 I.P. om. UI ,om lllBlS ,om 1.0. KlT!lllL mLD umm TOTlL tom ~~ lllllS llTI UIOGI an. CST. rmcn m DO!t ,om m. m. TOUL llHlllL COST 

~~ ($/IOGI) $ $ $ s $ s $ s $ s I ,am nm POKP '° I ll 30 45 1,350 10,000 2,500 IIL m 12,500 12,SOI u,m 

iOO ' mm mnam IO Ill 40 45 l,HO 25,000 l,000 m IIL 21,000 21,000 29,IOO 

4 " llTII un ( PUNP TO TUI) m m 1'0 45 7,200 m m m m m m 7,200 

4• mn LIit IISULUIOI, 10,200' m LS 510 45 u,m 47,000 4,000 m m 51,000 51,000 73, !50 

4• nm LIU mt TUC(, 10,200' m LS llO 45 4,!50 ll,000 IICL m IIL ll,000 33,000 37, !50 

4" POLTIII lllP m LS 250 45 11,250 l,501 IICL m m l.500 l,500 14,150 

llHI STOUCI Tlll • SIU 1'' Dill I U'IIL LS m 45 IUOO !,400 4,000 m m ll,400 ll,400 2!. '°° 
mm OIL STOUGP. SUMP llD Tm m LS u 45 450 1,000 500 m IIL I, 500 1,500 1,m 

5" nm LIU (Tm TO mq l,200' IS LS 200 45 !,OH 55,000 5,000 m m H ,000 U ,000 U ,000 
suns 1'0 SCLJII PIPI C/1 Ill! TUCI 
lll IISULlTI 01 

II 4 mm ClllltlTOU POI Ill! met 40 LS 11 45 450 35,000 4,000 m m l!,tol lUOI l!,Ut 

.................... -------- ........... -------- --------- ............. 
SIMOflL l,UO 4S n,m 211,HI 23,000 0 I 241,tol m,m ll7 ,SOO 

mu unmL 5,0IO 5,000 5,000 
SUMOflL IIITlLLkl IP.CllllClL m,soo 

PIOClSS PIP 11G IICL 45 IICL IICL IICL IICL 
mm1caL 141 45 ,.100 ,.m ,.m 12, !00 
IISTIDHITUIOI 20 45 m 1.000 1,000 l,!00 

......... 
,om meet com I.HO n.m 24!,500 5,0IO 254,SOO Jll, loo 



·- .. .. - ~ - ... ... ... .. .. .. -- _ .. .. .. 
NkLIS IIGllntllG LTD. ClflTlL cons IStlllTI DITllLS PlG! 1' PIOHCT 10. IIL-1'4 

lltl: HCDIU 21, UII ., • mm PIOJICT 

~:: uu: au sa,m 

Jnl tQOJP. 10. DlSCllPTJOI .. ,. 0011 . II. tom DIIIS tom 1.0. llTUllL PIILD NUIIUL TOTlL ,om ~~ mm lltl LllOOl Ult. CST. PUJGIT m DOTY ,om on. en.- ,om DUIUL COST 
~~ ($/1001) $ $ $ $ $ $ $ $ $ 1 IICI mssm lll CONPUSSOI 2S l ll 30 4S 1,m 12, SOO 2,000 m m 14, soo 14,100 U,ISO 100 110 CPN, l2S PSI 

LOI PIISSUU Ill BLOIH 100 l ll 30 ts 1,m 14. 000 l,SOO IIL m lS,SOO IS, SOO u,m 
!200 CPN, IS PSI 

............... ................ .. ........ ............... .................. .. .............................. -----···· ................................ 
SU·TOUL '° ts 2,m 2UOO 3,SOO 0 0 30,000 30,000 32,700 

mu mum 3,000 3,000 3,000 
SOI-tom IISULLID ucm1m 3S, 700 

PlOC!SS PJPIIG II 4S 3,Ht 3,600 3,UO 1,200 
ILlCtllC&L lS 4S 3,315 S, 120 S,120 1,m 
nsnmm,101 llL 4S IIL IIL llL IIL 

............. 
,om DlllCT COSTS m ,.m 31,120 3,000 41,120 Sl,3'S 



- .. .. .. ... - ... - .. - .. -· - - .. .. .. -
ULIS IIGIHOIIC LTD. 

ClPITIL com ISTlllH HUILS PlGI 11 
PIOHCT 10. IIL-1 '4 Im: HCIXIII ll, ma 
It, lllSU PIOJICT 

~~ 
llll: POIII GlllllTIOI 

ml IQGIP. 10. DISCI IPT I 01 I.P. QOU. ... TOTlL lllllS TOTlL 1.0. UTUUL mu n,um TOUL TOUL ~~ HIIIS llU LllOGI on. CST, PIIIGIT m DOTI ,om on. en. ,om mum COST 

~~ 
($/BODI) s $ $ $ $ s $ $ $ s 

I 10. I IIISIL GIHUTOI mo I ll IOI n 4,m 200,000 4,090 m m 104,008 214,000 211,500 

100 2 10. 1 mm m1mo1 mo I U 100 45 4,500 200,000 4,000 m m 204,000 204,000 208, soo 

10. I IIGIII l!IOtl llD 1S I ll IICL n IICL IICL IICL m rn IICL IICL UCL 

10. 2 mm RIIIOTI 11D 2S I El IICL 45 IICL IICL IICL IIL rn IICL IICL UCL 

rm STOUCI o.s LS '° n 1,700 5,000 soo m m 5,SOO S,500 1,100 

PVIL mmu PUNP m I ll ,o 45 ,00 1,009 100 m m 1,100 1,100 1,100 

rm m mi llL I ll 20 45 m 500 100 rn m IOO '°° 1,500 

.. -............ ................ ··--·--- ............... ... ................ . .................................... 
S81·TOTIL 300 n u.m 401,500 1,800 0 0 415,300 m.m m,m 

rim umm 5,000 5,000 5.000 
Sll·TOUL IISTlLLll HCUIIClL m,m 

PIOCUS PIPIIC 101 45 4,511 S,000 S.OOI ,,m 
lLICfllClL ]OI 45 13,511 45,141 45.141 59,341 
IISTIDIIIUTIOI IICL 45 UCL IICL UCL IICL 

,om DIIICT COSTS Jto 31,500 m,111 5,000 111,140 m,m 



- ... .. .. - .. .. .. .. - .. - - - ... .. - .. 
"' ....... \,Ulll'lll .................. rl&I II 

PIOJKCT 10. Nr.L·IU Dl!l: DICllllll 21, IHI 
n. mm PROJECT 

1111: moms 

~~ 
lTtl '-QUIP. 10. DISCR I PTI 01 I.P. QOU. II. tom oms TOTlL 1.0. llTllllL PIILD llTUllL TOTlL ,om 

oms llTI LUOGI UH. CST. rmcn TU DOT( TOUL GIT. CST. tom NmmL COST 
($/IOUI) $ $ $ $ $ $ $ $ $ $ 

~~ l UPllRS TO msmc PIINAIT PUNP UOQSI m LS IO t5 J,m 2,000 soo m IIL 2,000 2,000 s,m 

!~ 2 OIL PIRr.D SPlCI mm m LS s t5 m 1,000 lSO IIL m I.ISO 1.m 1.m 

100 l mu STOUGI THI mms IIL LS m t5 12,m 4,000 1,000 m m S,000 S,000 17,iOO 
Un.I stOUGr. TUI mocmo1 

OIL m!b met mm m LS s 4S m 1,000 !SO m m 1,m 1,m 1,m 

COUSl OU BOILDIIG DOORS m LS IO t5 3,m 2,000 300 m m 2.300 2.300 S.,00 

COAISt Okk DUMP poem NODIPICUIOIS rn LS ao 4S 3,m uoo IOO rn m S,100 s.aoo 9,400 

comm CUIIOI BOILDIIC IIL LS IICL 4S IICL 42.lSO 4,000 IIL m 4', lSO 4', lSO 1,, !SO 

GUIDJIG BUil,DIIC DOORS m LS .. 4S 3,m 2,000 !SO m m 2,lSO 2,m s,m 

mcuu1 BOILDIIG DOORS IIL LS '° 4S 2,100 1,000 3SO m m 1,m l,lSO 4,0SO 

JO cmm IUILDIIG JISDLITIOI m LS ISO t5 ,,m l,SOO 3,000 m m 4,SOO 4,SOI 11,m 

ll CUIIDl IOILDIIC vm IIL LS m 4S 12.m S,000 1.000 m m ,,ooo uoo 11,iOO 

12 cmm amam 100, mms m LS IO t5 3,m 1,00I 300 m m 1,300 l,30I 4,900 

ll cmm IUILDIIC DOORS m LS 21 4S ,00 1.000 30G m m 1,300 l,lOI l.209 

14 m TOI cmm mu m LS 30 4S 1,m 24,HO 1,200 m m 2S,200 H,200 u.m 
IS IOLLIOI tulUCl llll VALLS IIL LS '° 4S l,100 2,SOO soo IIL m l,008 3,IOO S, 100 

II IOLLIOI muci nu DOORS m LS IS 4S m l,OOI 200 IIL m 1,200 1,m 1,m 

ll Dlt HU Ill.LS IIL LS 200 t5 9,100 lO ,000 3,000 m m 23,000 23,000 32,000 

II TO!ms. SIOHRS, LOCURS, nc. m LS IICL ts JICL UCL IICL IIL m UCL IICL UCL 

I! mum mu IIL LS 310 4S 14,400 l0,000 3,000 m m 23,000 23,000 31,400 

,0 mmL sm CLY.AMP m LS m ts 11,m 1,000 m m m 1.000 1,000 12.m 

ll lLlCTIICAL (LIGITIIC, PLUGS) IIL LS 230 t5 I0,3SO 32,000 l,SOO m IIL ll,SOO 33, soo o.m 

'2 momcr. ,01 mom or mumn m LS 511 4S 22,SIO m m m m m m 22 ,SOD 
F.QUIPUIT ......... ......... .. ........ .............. ·------- --------- ......................... ............ ---······ 

m-Tom 2,IOS 45 m.m m.m 21,300 0 0 l!O,SSO uo.sso m.m 

FIILD NAUIIIL IICL UCL UCL 
S8Mom 1mmn NkCUIIClL lli,115 

PIOCISS PIP 11G IICL 4S UCL IICL UCL 
mcmm UCL 45 IICL UCL JICL 
IISTIUIUUTIOI m ts m m IIL 

------
TOTlL DlltcT COSTS l,IOS m.m uo.m UCL 1!0,S50 m,m 



- .. .. .. ... - .. .. ... .. ... .. - .. .. .. - ... 
ULIS IIGIIHIIIC m. 

cmm COSTS lSTIIUl DIUILS PlCI U 
PIOJICT 10. llH i4 HU: DICIIIII 21, 1"1 
It. llllll PIOJIC, 

~a: UU: lllTIIG 11D UITILlTIOI 

ITltl tQVIP. 10. DISCRIPTIOI I.P. QOH. DI. ,om UIIIS tom 1.0. KlTIIUL mu KUIIUL ,om ,om ;~ IUIU am LUOUI OIT. CST. rmm m DUTY tom on. en. tom umm COST 

~~ (S/IODI) $ $ $ $ $ $ $ s $ $ 

100 l CLtCOL IUTIIG mm 1 LS m 4S 16,200 lS,000 4,000 m m 29,000 29,000 45, lOO 

1mm am mmm 1 1 ll 2t 45 ,00 S.000 l,500 IIL m 7,500 7,500 1,400 

mm, uu ncmcn ru l 1 El 5 u m 2,000 500 m m l,500 2,500 2,725 

mCOL, mm. m LS 10 45 450 I, IOO 250 m m I.ISO 1,150 2 ,)00 

IUTIIG rmD, ,0 m. m LS 10 45 450 1.200 500 m m l, 700 1. 700 2.150 
........... .......... .. ....... ................ ............... ............... ............. ................. .. ............................. 

SQ8·TOTlL 405 45 11.m H,IOO 7,750 0 0 42.550 42 m u,m 

mu mnm 4,000 4,000 4,HO 

SDl·TOT&L nsmm HCUIIClL u.m 

PkOCkSS m JIG IICL 45 IICL IICL IICL IICL 

ILICTRJCAL 40 45 1.m 1,500 uoo 3,300 

11mmnmo1 m 45 IIL m IIL llL 
.............. 

tom llllCT COSTS m 20,025 (4,050 4,00I u,m u,m 



----
~:: 
;~ 
~~ 

100 

NILIS IICIUOIIG LTD. 

PIOJICT 10. UL·IH 
IT. UIStl PlOJICT 

HU: ClNP 

ITlll P.QUIP. 10. HS 

2 4-Nll ClNP C/1 
mcm mu 
uc. om 
IASICH 
H MAI SLl!P 

IISTlLLlTIOI 

PIIST llD ROON 

SOMom 

mu umm 
sn-tom 1umm umum 

totlL DIIIC'I COSTS 

CIYIL 
ILlctlJClL 
11nmnm101 

., 

~:: 
;~ 
~~ 

100 

., ., ~·· ~ ' •• "' 
NILi& IICIUIIIIC LTD. 

PIOac, 10. llL· 1'4 
H. HISkl PIOHCT 

Ull: UIOlltolT 

ITkl lOUIP. 10. DISCI Jtt I 01 I.P. OIJll. 

l momon IQOJPUIT 25 LS 

' LUOUTOIY '81LDJIG(l!Plll F.IISTIIG) IIL LS 

SOl·TOUL 

mu 1mmL 
SOMOUL IISTALLU NkCIHICU 

PlOCCSS PIPJIC 
tLkCTKICAL 
IISTIOUITlTIOI 

tom DIUCT com 

l.\ • • I • • • • • 1 J - .. - .. 
ClPJ!ll, COSTS IS!IUTI tlTIILS PlGI 20 

Dm: DICUUI 21, ma 

... TOUL 111US TOTlL 1.0. NlT!IUL PIILD UTUllL TOTlL ,om 
WIIS IHI mova m. CST. PUIGIT TlJ DGTt ,om on. CST. tom 111mm COST 

($/1081) s s $ $ $ $ $ $ $ $ 

IOO 45 31,000 80,000 5,000 m m 15,000 15,000 121,00I 

JICL IS IICL 12.m 1,000 IIL IIL 13,000 13,000 13,000 
............ .......... .. ........... ............. ............. .. ............. -------·· .............. ......................... 

IOO 45 li,OH '2,000 ,.ooo 0 0 91,000 H,000 lll,000 

1,000 1,000 1,000 
135,000 

IICL IS IICL m m IICL 

us 4S 1,425 ,.ooo ,.ooo li,425 
IIL IS IIL m m m 

--------
m u.m 101,000 l,OtO lOl,000 m.m 



- .. .. ... .. - .. .. - .. .. ... - - .. - ... .. -
NILIS UGIUIIIIC LTD 

ClPITlL com ISTINlH DIUILS PlCl 22 
PIOUC'! 10. NIL· 1'4 am: D&e11111 21, ma n. UISkl PIOHCT 

~:: HU: SIOP llD NOIILI IQGIPNIIT 

;~ !TIii !QUIP. 10. DUCIIPTIOI I.P. ODIi, ... tom 111115 tom 1.0. imam P 11LD NlTllllL fOflL ,om 

~~ 
WIIS UH LllOII Vlf. CST. rmm TU DGTI ,om on. en. tom umm COST 

U/1001) $ $ $ $ $ $ $ $ $ $ 

100 l sao, 1mmc m LS 40 4S 1,100 l.009 soo IIL m 3,500 3,SOO s,301 

non-HD LOlDl£ (USt.D) m LS m 4S m 1lO ,000 S,000 m m m.ooo m,ooo 115,000 

POil LIPT TIBCl (US!D) IIL LS m 4S m a.ooo IICL m IIL 8,000 l,000 1,000 

TkUClS·l/2 TOI, 2 (ID) IIL LS m 4S m 30,000 500 llL IIL 30,SOO 30,SOO 30,SOO 

rust m YlllCLI IUSlD) m LS m u m 1.m 300 m m 7,800 7,IOO l ,IOO 

-------- .............. ----·-·-- --------- --------- ·-------- ---------
SU-tom 41 IS I.HO m.soo ueo 0 0 1'4,IOO 1'4,IOO 1',.uo 

PIJLD UTUUL IIL m m 
SOMom nstmn HCUIIClL 1"."' 

tJPIIC llL 4S m m m llL 
ILICTIIClL llO 4S u,m l,UO ,.m 21,m 
111nmm,101 IIL 4S m m m m 

tom Dlllct COS!I m 15,300 m.m llL m,m 111.m 




