Executive Summary

This report is about the process of predicting the production of oil and gas for
three wells and recommending a particular well that would be the most profitable. This
was made easy due to the use of the hyperbolic decline curve formula. After formatting
the hyperbolic decline curve to the original graph, an extension of the decline curve of
three years was made for Wells 3, 11, 19. Now there is a curve for the production of oil
and gas for the next three years. With the amount of oil and gas produced by each well
known, as well as the price of each, the net cash flow and the net present value was
derived. After reviewing the data and graphs from the three wells, it was clear that Well
#3 was the appropriate choice. Well #3 had the highest net present value, therefore has

the highest profit capability out of the three wells.



Introduction

Vandalay Industries has been hired by a company to perform the task of analyzing
the data of three wells by predicting the future production of the oil and gas from each
well. Their main purpose is to recognize the well that exhibits the highest possible
present earning value. After applying engineering methods, and solving the problem, we
at Vandalay Industries, will recommend the particular well to the company that will

increase their net cash flow.

Methodology

After past information on the production of each well was collected, a graph was
made for the oil and gas using the pivot table on Microsoft excel. A hyperbolic decline
curve was made from the oil and gas of the three wells that accurately resembled the
decline curve of each graph. The decline equation is as follows, q=qi * (1 +b * Di * t)
~ (-1/b). In this equation, qi is the initial rate, b is equal to the decline exponent, Di is the
decline rate, and t is equal to the time in months.

The numbers for the formula were plugged in randomly until the there was a
curve that resembled that of the well’s curve. Directly after matching the decline curve to

the curve of each well, an extension of each decline curve by three years was made.



Now, there is a rough estimate of what the production of oil in blue barrels (BBLs) and
gas in thousand cubic foot (MCF).

Because there is the amount of oil and gas produced, it is possible to find the net
cash flow for each well. Using the current oil prices of $30 per BBL and $5 per MCF,
the revenue was found by multiplying the cost and the production number. There is a
direct cost of $4.35 for every BBL of oil and $0.65 for every MCF involved. The tax rate
for oil and gas is 48% on the total after the direct cost is subtracted. Subtracting the
direct cost and the tax from the revenue will give the net cash flow each month. Because
the net cash flow was an assumption of what the profit for the oil and gas of each well
will be in the future, it is necessary to find the net present value using the equation F =
P(1+D)"n. In the equation, F is equal to the future lump sum, which is the net cash flow
that was found. The I is the monthly interest rate, which was found to be 0.6%. The P is
what we are solving for and n is the number of months. The sum of the months will
derive the total net present value for the oil and gas for each well. This number is what
each well is worth today. The total net present values for the oil and the gas is what is to

be looked at when comparing wells and figuring out which one is the best buy.

Results and Discussions

The following tables and graphs are the information that was responsible for deciding
which well was the most profitable. Each well has a graph for the oil and gas production

and a table stating the future production of oil and gas.



The y-axis on each graph represents the number of blue barrels (BBLs) of oil or
thousand cubic foot (MCF) of gas. The x-axis is the time in months the graph was
recorded. The blue dotted line on each graph represents the past production of the well.
The pink dotted line is the decline curve that was made to resemble the well’s original
curve. Notice that the pink line extends further than that of the blue. This represents the
graph’s production three years into the future.

The tables are based on the oil and gas production three years into the future. The
total amount of money listed on the bottom of each table is the total present value for
each well.

In the graphs for Well #11 and Well #3, there are two separate curves on the
graph. This is because there was a break in the graph, which is where there was no
production for the well for a few months. After that short period of no production, the
well saw a drastic increase in production and then started again on its decline. Since we
are only concerned with what the well is going to do in the future, there is no need to

make a decline curve for the first curve.



Gas Production for Well#19
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Well #19 Gas Prediction
Month = Revenue Tax NetCash  Present Month | Revenue  Cost Tax Net Cash  Present
1 $47665.12 $ $1,.9091 $215674 $ 215445 19 $ 346453 $450.30 | $1,446.79 $1,5%67.35 $1,556.42
2 $460.9 $ $1,990.19 $211270 $ 211144 20 $ 341156 $44350 $1424.66 $1,54330 $1,54246
3 $45783 $ $1,911.91 $20M.283 $ 20029 21 $ 330005 $436.81 $1408.16 $1,50.00 $1,519.18
4 $44802 $ $1,8749 $2m1.4 $ 203002 2 $ 330097 $430.30 $1,3224 $1,49743 $1,4%6.53
5 $440463 $ $1,80.37 $1,9265 $ 19146 23 $ 326125 $4B.%6 $1,361.90 $1,475.39 $1,474.51
6 $43229 $ $1,84.9 $196640 $ 1,943 24 $ 321384 $417.80 | $1,34210 $1,453.H4 $1,453.07
7 $4.24275 $ $1,771.77 $191942 $ 1,91827 25 $ 3167.70 $411.80 $1.3283 $1,433.07 $1,43221
8 $4,166.88 $ $1,73067 | $1.8464 $ 1,851 26 $ 31276 $406.%6 $1,304.06 $1,41274 $1,411.89
9 $4.001.4 $ $1,70863 $1,851.01 $ 1,84090 2 $ 30789 $400.27  $1,28679 $1,32903 $1,3210
10 $401962 $ $1,67850 $1,81848 $ 1817.0 28 $ 303634 $3A72 $1.267.97 $1,37364 $137282
1 $3X001 $ $1,6402 $1786698 ' $ 1,78591 2 $ 29477 $30.3R $1,29062 $1,3A4.83 $1,34.02
12 $382% $ $1,621.37 $1,79649 $ 1,796.43 0 $ 29424 $34.05 $1,23369 $1,3650 $1,336.70
13 $3817.28 $ $1,94.0 $1.726H $ 1,759 31 $ 291471 $37891 $1,217.18 $1,31862 $1,317.83
14 $373%6 $ $1,567.66 $1,6820 $ 169727 K7 $ 287615 $373.90 | $1,201.08 $1,301.17 $1,300.39
15 $36R57 $ $1,54202 $16702 $ 1,605 K<) $ 283853 $30.01| $1,186.37 $1,284.15 $1,283.38
16 $363B300 $ $1517.14  $164357 $ 164258 A $ 2801.80 $364.23 | $1,170.03 $1,267.4 $1,266.78
17 $3575.19 $ $1,4B.00 $161742 $ 161645 b $ 276695 $30.57 | $1,156.06 $1,.251.32 $1,250.57
18 $351906 $ $14005 $1,5202 $ 1,591.07 6 $ 2730908 $336.02 | $1,14044 $1,236.47 $1,234.73
Total 58,269.34




Oil Production for Well#19
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Well #19 Oil Prediction
Month  Revenue Cost Tax NetCash | Present | Month Revenue Cost Tax  NetCash Present
1 $ 278012 $391.38 $ 1,15092 $1,246.82 $1,246.08 19 $164804 $ 231.26 $680.06 $736.73 $728.38
2 $ 2697.00 $37845 $ 1,11290 $1,20564 $1,20420| 20 $1,607.02 $ 22550 $663.13 $71839 $709.82
3 $ 260951 $36.17 $ 1,0/6.80 $1,166.53 $1,164.44 21 $1,567.5% $ 2199 $646.85 $700.75 $691.98
4 $ 252634 $3A450 $ 1,04248 $1,120.36 $1,12665| 2 $15058 $ 21464 $631.18 $68377 $674.81
5 $ 244721 $34340 $ 1,000.83 | $1,093.98 $1,090.71 2B $14B01 $ 20050 $616.09 $667.43 $658.28
6 $ 237186 $3R83 $ 97874 $1,000.30 $1,05649| 24  $1457.78 $ 20456 $601.55 $651.68 $642.36
7 $ 230004 $3275 $  H910 $1,00819 $1,028389| 25 $14882 $ 1979 $587.53 $636.49 $627.02
8 $ 223154 $31314 $ 92083 $ P75 $ 9280 26 $1,39107 $ 19620 $574.02 $621.85 $61223
9 $ 216615 $3039%6 $ 8938 $ WA $ B3| 27 $1,3048 $ 190.77  $560.98 $607.73 $597.97
10 |$ 210368 $20519'$ 86808 $ H042 $ 9479 28  $1,388 $ 18649 $4840 $54.10 $584.20
11 $ 204397 $28681 $§ 84343 ' $ 91372 $ 7.7 29 $12095 $ 18235 $536.24 $580.93 $570.91
12 |$ 19684 $27880 $§ 8198 $ 83318 $ 831.81 D $1,211.08 $§ 17836 $54.50 $56821 $558.08
13 $§ 193214 $2M12'$ 797220 $ 8373 $ &2 31 $1,24358 $ 17450 $51316 $5565.92 $45.68
14 | $ 187075 $26377 $ 77567 $ 84031 $ 8328 R $1217.00 $ 17077 $50219 $544.04 $533.69
15 ' $ 18052 $2%672 $§ 74K $ 81786 $ 81053 3  $1191.28 $ 167.16 $491.58 $53254 $522.10
16 $ 1,781.35 $2499% $ 73606 $ 7632 $ 78871 4 $116640 $ 16367 $481.31 $521.42 $510.89
17 | $ 1,73511 $24348 $§ 71598 $ 77565 $ 767.78] 3B $1,14231 $§ 16020 $471.37 $510.65 $500.04
18 | $ 16071 $237.24 $ 69766 $ 756580 $ 74768 HB  $1,1189 $ 157.02 $461.74 $500.2 $480.4
[Total $28,155.68 |




Oil Production for Well#11

1200

1000 -
*
800 1 =
.§ 600
E *
© 4001 .
*
*
£34
200 - o
LY >
&“"‘:"’\«
o STNTINRG g,
0 ' ' '
0 20 40 60 80 100 120 140 160 180 200
Well #11 Oil Prediction
Month = Revenue  Cost Tax NetCash Present Month = Revenue  Cost Tax | NetCash| Present
1 $2,150.78  $301.80 $887.51 $9%61.47 $ 960.89 19 $1,42853 $221.93 $ 579.17 $ 62743 $ 620.32
2 $2110.75 $296.19 $870.99 | $H357 ' $§ H244 20 $1,406.69 $21854 $570.31 $617.84 $ 61047
3 $2071.93 $290.74 $854.97 $926.2 $ 924.55 21 $1,385.41 | $21523 $ 561.68 $ 60849 $ 600.87
4 $1,837.41  $285.45 $74494 $807.02 $ 805.08 2 $1,364.64  $21201 $ 55327 $ 530.37  $ 591.51
5 $1,804.41 $280.33 $731.56 $7R52 $ 790.15 23 $1,344.30  $208.86 $ H45.05 $ 59047 $582.33
6 $1,772.37 $275.35 $71857 $77845 $ 77565 24 $1,324.63  $205.79 $ 537.04 $ 581.79 $ 573.48
7 $1,741.26  $270.52 $705.9%6 $764.79 $ 761.58 25 $1,305.34  $20279 $529.22 $573.32 $ 564.79
8 $1,711.05  $265.82 $693.71 $751.52 $§ 747.92 2 $1,286.51 $199.87 $521.59 $ 565.05 $ 556.31
9 $1,681.69 $261.26 $681.80 $73862 $ 734.64 27 $1,268.12 1 $197.01 $514.13 $556.98 $ 548.03
10 | $1,65315 $256.83 $670.23| $726.09 $ 721.74 28 $1,250.17 | $194.22 $506.85 $ 49.09 $ 539.95
1 $1,625.40 $25252 $658.98| $713.90 $ 709.20 29 $1,23263  $191.50 $499.74 $ 541.39 $ 532.05
12 | $1,59841 $248.32 $648.04 $702.04 $ 697.01 30 $1,21549  $188.84 $49279 $533.8 $524.34
13 | $1,57215 $244.25 $637.40 $690.51 $ 685.15 31 $1,198.74  $186.23 $486.00 $ 52650 $ 516.81
14 | $1,546.60 $240.28 $627.04 $679.29 $ 67361 32 $1,182.37 | $183.69 $479.37 $519.31 $ 509.44
15 | $1,521.73 $236.41| $616.95 $668.36 $ ©662.38 33 $1,166.37  $181.20 $ 47288 $ 51228 $ 502.24
16 | $1,497.50 $23265 $607.13 $657.73 $§ 65144 A $1,150.72  $178.77 $ 466.53 $ 50541 $ 49521
17 | $1473.91 $22898 | $597.57 $647.36 $ 640.80 35 $1,135.41  $176.39 $ 460.33 $ 498.69 $ 488.33
18 $1,450.93 $22541 $588.25 $637.27 $ 63042 36 $1,12044 $174.07 $454.26 $ 49211 $ 481.60
[Total $ 23,352.81 |
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Well #11 Gas Prediction
Month Reverue  Cost Tax  NetCash| Present | Month Revenue | Cost Tax | NetCash Present
1 $37U24 $4B2H $1,5448 $1,7162 $ 171549 19 | $290R $386.00 $1,24024 $1,:435 $1,3837
2  $373763 $48689 $1,50084| $1,60091 $§ 163883 20 | $29B8 $381.40 $1,2517 $1,37.27 | $1,311.45
3 | $36%257 $47873 $1,537.84 $1,666W $ 166300 21 | $28B57 $376.81 $1,21044  $1,311.2 | $1,24.90
4  $368B $471.77  $1,51546 | $1.6M1.75 $ 163782 2 | $286408 $3I2B $1,106.04 $1,2571 | $1,27872
5 | $35/682 $4649 $14B68 $161816 $ 161331 28 | $280.33 $3B7.H $1,181.9%5 $1,28044 $1,26290
6 | $35604 $483B $147247 $15618 $ 15045 24 | $2797.R $3365 $1,16816 $1,26651 $1,247.42
7 | $347657 $451.6 $1451.81 $1,57280 | $ 150621 25 | $276601 $3045 $1,15467 $1,29089 $1,22.27
8 | $3483F% $4500 $1431.68 $1,500MW $ 154357 26 | $27383B $36.34 | $1,141.46  $1,23658 $1,21745
9 | $33B1.3B $4058 $141207 $1,5074 $ 152150 27 | $27242 $361.31 $1,12853 $1,2257 | $1,22D8
10 $333658 $4B6E3 $1.32H $1,5002 | $ 1409 28  $267/200 $347.37 | $1,11587 $1,2088 $1,18872
11 $320091 $427.& $1,37420 $1,48881|$ 14002 20  $264240 $3A4351 $1,10846 $1,19642 $1,174.81
12 $3247. 4 $4215 $1,35609 $14010| $ 145856 3D  $261330 $30.73 $1,01.R $1,182%6 $1,161.17
13 $32048 $41663 $1,38.33 $1,44086| $ 143860 31  $2534.80 $36.@R2| $1,0/041 $1,100.36 $1,147.82
14 $3183.32 $411.23 $1,321.00 $1431.09| $ 141912 R  $25568 $33R30 $1,067.74 $1,1%6.72 $1,134.73
15 $31281 $46.6 $1,304.08 $141276| $ 140010 33  $25048 $3B83| $1,006.31 $1,144.34 $1,121.A
16 $308B24 $40.82 $1.267.5%6 $1,348 | $ 1,381.53| A  $250263 $3534| $1,04610 $1,13219 $1,100.34
17 $30M4.90 $3680 $1,271.42 $1,377.37 | $ 1,36340| B $247631 $32A1.2| $1,034.11 $1,12028 $1,097.01
18 $3006.83 $30.8 $12665 $1,33020|$ 1,34568] I $245049 $3185 $1,03.33 $1,10860 $1,04.R
[Total $ 48,922.06 |




Oil Production for Well#3
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Well #3 Oil Prediction

Month Revenue  Cost Tax |NetCash Present Month Revenue  Cost Tax |NetCash Present
1 $1,941.58 $267.14 | $803.73 $870.71 | $ 865.52 19 $1,656.79  $228.92 | $685.38 | $742.49 $662.72
2 $1,92243 $264.58 $795.76 $862.08 $ 851.83 20 $1,64397  $227.19 $680.05 $736.73 $653.65
3 $1,903.75 $262.09 $783.00 $853.66 $ 83848 21 $1,631.41  $22550  $674.84 $731.07 $644.77
4 $1,885.53  $250.65 | $780.42 $84546 ' $ 82546 2 $1,619.08 $223.83 | $669.72 | $725.53 $636.06
5 $1,867.74  $257.27 | $773.03 $837.44 ' $§ 81277 23 $1,606.9 $222.20  $664.70 | $720.09 $627.53
6 $1,850.38  $254.95 $765.81 $82063 $ 800.38 24 $1,595.13 | $220.60 $659.78 $714.76 $619.17
7 $1,83342 $252.67 $758.76 $821.99 $ 783.28 25 $1,583.49  $219.02  $654.94 $709.52 $610.97
8 $1,816.86  $250.45 | $751.87 $814.53 ' $§ 77647 26 $1,572.06 $217.48 | $650.20 | $704.39  $602.92
9 $1,800.67 $24828 $745.14 $807.24 $ 764.93 27 $1,560.84 $215.96 | $645.55 $699.34 $595.04
10 $1,784.84 $246.16  $738.57 $800.11 $  753.65 28 $1,549.83  $214.47 $640.97 $694.39 $587.30
1 $1,769.36  $244.08 $732.14 $7B.15 $ 74264 29 $1,530.01  $213.00  $636.48 $689.52 $579.71
12 $1,754.2  $242.04 | $725.85 $786.33 ' $§ 731.87 30 $1,528.38  $211.56 | $632.07 | $684.74  $572.25
13 $1,730.41  $240.05| $71969 $77967 $ 721.33 31 $1,517.93 | $210.14 | $627.74 | $680.05 $564.%4
14 $1,724.91 $23810 $71367 $773.14 $ 711.03 32 $1,507.66  $208.75 $623.48 $675.43 $557.76
15 $1,710.72  $236.19  $707.77 $766.75 $ 700.95 3 $1,497.58  $207.38 | $619.29 $670.90 $550.71
16 $1,696.82  $234.32 | $70200 $760.50 $ 691.08 A $1,487.66 $206.04 $615.18 | $666.44 $543.79
17 $1,683.20 $23248 | $69%6.34 $7:4.37 ' $§ 68143 35 $1,477.90  $204.71 | $611.13  $662.06 $536.9
18 $1,669.86 $230.69 $690.80 $74837 $ 671.98 3% $1,468.31 $203.41 $607.15 $657.75 $530.31

[Total $  24,406.65 |
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Well #3 Gas Prediction

Month | Revenue  Cost Tax NetCash Present [ Month  Revenue  Cost Tax | NetCash Present
1 $8986.35 $1,163.10| $375228 $ 4,064.97 $4,040.73 19 $7,600.14 $988.02 $31738 $3433.30  $306890
2 $88234 $1,156.00 $37134 $ 4028 $3975.05 20 $7,537.74 $970.91 | $3147.76 | $3410.07 $3025.5
3 $8801.60 $1,14421 $36/55 $ 39B1.34 $3911.Q2 2 $747656 $971.9%65 | $31221| $338239 $2983.09
4 $8713.06 $1,1270 $363857 $ 3H1.78 $384353 2 $74165 $964.15 $3097.15| $3366.25 $2941.50
5 $8626.61 $1,12146 $360247 $ 390263 $3787.83 2B $7,3067.09 $9650 $307257 $332862 $2900.75
6 $85220 $1,11049 $3567.2 $ 386449 $372824 24 $7209% $H8PD $304845 $33249 $280.82
7 $84%074 $1,00.77 | $35R79 $ 38&7.19 $36/0.24 sl $7,24326 $M.62 $304.7 $3276.85 | $2821.68
8 $837.18 $1,08029| $340.14 $ 379074 $361360 % $7,18763 $34.39 ' $3001.55 $3251.63| $2783.30
9 $830042 $1,0.06| $346626 $ 375611 $355829 z $713B01 $927.20 $297875 $3226.97 | $2745.68
10 $822342 $1,00006| $3434.10 $§ 372028 $354.25 2 $7,00.38 $920.32 $296.36 $32271| $2708.78
1 $814812 $1,0026| $340265 $ 368621 $3451.45 2 $7,06.71 $91347 $2934.35 $3178.83 | $267259
12 $807445 $1,04963| $3371.89 $ 365283 $330.8 30 $6974.9%6 $906.75 $291274 $3 15647 | $2637.09
13 $8035 $1,04031 $3341.78 $ 362026 $334940 31 $624.12 $900.14| $2891.51 | $31347 $260226
14 $7.931.78 $1,031.13 $331231 $ 358834 $330006 X $6,874.17 $80B64 $287065 $3109.87 $25807
15 | $780260 $1,0215 $328346 | $ 3567.08 $3251.80 B 568506 $887.26 $2850.15  $3087.66 $254.52
16 | $7,7%03 $10133%6 $325620 $ 35647 $320459 3 | $677/680 $880.98 $280P $306682 $2501.59
17 $772874 $1,00474 $3227.52| $ 349648 $3158.39 H | $6703 $87481 $2810.17 $304.35 $2489.25
18 $766370 $§ 9629 $320040 $ 3467.10 $3113.17 b $6,68267 $868.75 $27063 $3023.24 | $2437.51

[Total 113,129.32 |




Conclusions

The information for every well, was carefully looked over when deciding which
well was the one to be recommended. The analysis shows that Vandalay Industries
believes that Well #3 is the appropriate decision. Because Well #3 is shown to produce
more oil and gas in the next three years, it is the well that will make the most money.
Each well resembles one another when comparing total oil cash flow, however, Well #3
stands above the other two when comparing gas cash flow. It produces almost twice as
much as the other wells. From the information from the graphs and tables, it is quite
clear that the best choice. Vandalay Industries highly recommends the purchase of Well
#3. There is no doubt that it will make much more of a profit than that of any other well

and will increase company cash flow.
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