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BHO002 [ 0.00 |5.20 |5.20

BHO002 | 5.20 |7.90 |2.70 26.47 | 1452 1 1.82 0.056 | 1.723
BHO002 | 7.90 10.40 | 2.50 38.18 | 18.58 | 2.05 0.062 | 2.056
BHO002 | 10.40 | 13.40 | 3.00 39.96 | 18.4 | 2.17 0.068 | 0.973
BHO002 | 13.40 | 16.80 | 3.40 4031 | 184 |2.19 0.075 | 0.947

BHO002 | 16.80 | 19.50 | 2.70 423 | 18.67 | 2.27 0.08 |0.486
BHO002 | 19.50 |22.00 | 2.50 38.96 | 17.99 | 2.17 0.056 | 0.289
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BHO008 0 74 311
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BHO13 0 76.5 245
BHO13A 0 79 180
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PID FROM TO LENGTH X Y Z Fe
1 0 4 4| 263366.8 | 3818569 | 1564.39 26.47
2 4 8 4] 263366.8 | 3818569 | 1560.39 | 26.96317
3 8 12 41 263366.8 | 3818569 | 1556.39 | 38.90378
4 12 16 4| 263366.8 | 3818569 | 1552.39 | 40.18793
5 16| 20 41 263366.8 | 3818569 | 1548.39 | 41.50715
6 200 24 4| 263366.8 | 3818569 | 1544.39 | 27.75526
7 241 28 4| 263366.8 | 3818569 | 1540.39 | 8.290375
8 28| 32 41 263366.8 | 3818569 | 1536.39 26.33
9 321 36 4| 263366.8 | 3818569 | 1532.39 | 36.43176
10 36| 40 4] 263366.8 | 3818569 | 1528.39 | 22.76992
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Datamine block model, 1943508 records

FILE CREATED BY SYSTEM USING PROMOD

Input Model Statistics
Model Dimensions: nX=137 nY=140 nZ=70
Block Dimensions: X=10.00 Y=10.00 Z=10.00
Model Origin:  X=262810.00 Y=3817949.00 Z=1100.00
Number of cells read: 1,053,699

Number of subcells read: 1,943,508

Field assignments Units
Density DENSITY Rock tonnes
Rock types  ZONE Volume cu.m
Product Fe (percentage grade) Fe tonnes
Attribute FeO (percentage grade) FeO tonnes
Attribute P (percentage grade) P tonnes
Attribute S (percentage grade) S tonnes

Data check: products and attributes

Fe found in 299861 records; average grade: 33.752 %
FeO found in 299855 records; average grade: 18.823 %
P found in 50042 records; average grade: 0.165 %
S found in 37380 records; average grade: 0.374 %
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Period Fe% P% S% Total Ore (t) Total Waste (t) Stripping Ratio Profit ($) NPV ($)
1 36.179 0.091 0.184 3500000 3946861 1.128 26,574,203 25,451,896
2 35.365 0.049 0.125 3500000 1162829 0.332 32,566,136 29,873,494
3 44.194 0.013 0.089 3500000 7618066 2.177 36,913,948 32,431,735
4 38.832 0.014 0.05 3500000 3791407 1.083 46,014,536 38,719,936
5 34.976 0.015 0.12 3500000 2919764 0.834 14,826,033 11,948,804
6 40.666 0.015 0.089 3500000 1835712 0.524 31,203,871 24,086,175
7 33.012 0.025 0.075 3500000 8042154 2.298 43,911,763 32,463,859
8 37.469 0.018 0.063 3500000 5163355 1.475 20,797,468 14,726,164
9 39.375 0.004 0.033 3500000 9921375 2.835 38,916,621 26,392,114
10 38.221 0.012 0.074 3500000 8460401 2417 28,350,436 18,414,448
11 38.246 0.007 0.048 3500000 10501274 3 14,528,085 9,037,893
12 37.985 0.006 0.044 3500000 8918395 2.548 19,556,809 11,652,437
13 37.779 0.005 0.053 3500000 10297767 2.942 5,205,581 2,970,625
14 38.693 0.009 0.086 3500000 9454798 2.701 6,741,977 3,684,900
15 35.674 0.014 0.087 3500000 9492622 2.712 2,756,837 1,443,143
16 32.907 0.011 0.064 3500000 8108658 2.317 2,118,081 1,061,942
17 32.833 0.028 0.068 3500000 10336782 2.953 -4,218,958 -2,025,925
18 34.133 0.059 0.085 3500000 7590137 2.169 8,847,413 4,069,063
19 35.836 0.064 0.107 3500000 5422908 1.549 18,423,718 8,115,500
20 36.522 0.065 0.101 3500000 4631556 1.323 23,489,303 9,909,871
21 36.838 0.068 0.091 3500000 3753440 1.072 28,644,288 11,574,329
22 37.018 0.071 0.086 3500000 2823506 0.807 32,813,317 12,698,950
23 36.377 0.067 0.096 3500000 2402760 0.687 32,440,626 12,024,494
24 36.012 0.055 0.096 3500000 1954626 0.558 33,603,017 11,929,322
25 35.627 0.041 0.097 3500000 1482636 0.424 33,957,612 11,546,079
26 34.785 0.04 0.095 3500000 1605837 0.459 31,550,606 10,274,601
27 34.457 0.04 0.093 3500000 1604897 0.459 30,469,058 9,503,338
28 33.879 0.049 0.08 3500000 1083451 0.31 29,323,722 8,759,840
29 33.235 0.056 0.072 3500000 1150304 0.329 26,108,291 7,469,910
30 32.879 0.06 0.066 3500000 1111893 0.318 27,622,636 7,569,409
31 33.137 0.058 0.066 3500000 742709 0.212 29,075,545 7,631,055
32 33.329 0.064 0.085 3500000 803346 0.23 30,722,166 7,722,688
33 33.907 0.071 0.083 3500000 498762 0.143 33,338,890 8,026,527
34 34.158 0.058 0.069 3500000 439853 0.126 33,995,607 7,838,974
35 34.509 0.035 0.057 3500000 159110 0.045 37,302,729 8,238,287
36 35.945 0.02 0.04 3500000 58740 0.017 21,078,961 4,458,671
37 40.894 0.243 0 1041830 57700 0.055 15020007 124887
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Abstract

Sangan iron ore deposit contains more than a quarter of all geological iron reservoirs
in Iran. The aim of the current study is to determine ultimate pit limits and production
scheduling for the anomaly A of Sangan iron ore deposit with use of 3D methods.

For this purpose, 3D floating cone and Learchs-Grossman graph theory are used to
determine ultimate pit limits. It should be mentioned the Learchs-Grossman algorithm
can be proved that is the only method which is able to determine true optimum pit
limits. Results of modeling and execution of 3D floating cone and Learchs-Grossman
graph theory lead to pit values equal to 872M$ and 888M$ respectively. These results
indicate that 3D floating cone method has encountered with 14M$ or 1.62% variation in
comparison with graph theory method. Therefore production scheduling is carried out
on the optimum pit limits determined by the Learchs-Grossman method. For this
purpose combination of the parameterization technique and dynamic programming
method is used with regard to appropriate design criteria. The results showed that the
restriction with current limitation will be extracted in 36.5 years with net present value
of 425M$.

Sensitivity analysis is carried out on both final pit limit and production scheduling
with consideration of profit and NPV as random variables. The result of sensitivity
analysis showed that the selling price is the most sensitive. Forty percent depreciation in
unit selling price will make the project uneconomic.

Keywords: Sangan iron ore deposit, ultimate pit limit, floating cone, dynamic
programming, Learchs-grossman graph theory, production schedule, parameterization
technique, sensitivity analysis.
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