8 The Value of Reserves-in-the-Ground   
Note: This is a work-in-progress derived and up-dated from Chapter 15 “International Exploration Economics, Risk, and contract Anaysis” Daniel Johnston, PennWell Books, Tulsa, OK (2003).  – the updated version (enclosed) will be part of  the upcoming  “Introduction to Oil Company Financial Analysis” Daniel Johnston and David Johnston, PennWell Books.  
Oil and gas reserves held by a company can often represent the lion’s share of the corporate wealth. The natural question is: What are the reserves worth? 

In the early 1980s Triton Energy (now part of Amerada Hess Corporation) made two giant discoveries in the Llanos region of Eastern Colombia. These discoveries, Cusiana and Cupiagua were the largest discoveries in the western hemisphere for nearly two decades until they were eclipsed by the deepwater Roncadore discovery in Brazil. Once the Triton discoveries were announced to stock analysts in New York, the Triton stock price sky-rocketed. This is understandable up to a point, but the stock market response went beyond that point. It appeared that Wall Street analysts and/or the market assumed the value of the reserves (in-the-ground) at the time of discovery (prior to development) was $3.00/BBL. The formula worked like this: 

· Recoverable reserves are estimated

· Triton’s working interest share of reserves is multiplied by $3.00/BBL

· This value is divided by the number of Triton common shares

· Triton stock shoots up accordingly

The natural question is this: Was $3.00/BBL a reasonable value for undeveloped reserves in the Llanos? Drilling costs in this region were over $25 MM per well. A very long and costly pipeline over the Andes Mountains was required. It would take a long time to get production started. Country risk was heavy—the first drilling rig on location was burned down by rebels. On top of all this, the fiscal terms were not great: Government take of over 60% led with a 20% royalty. [Government take from an exploration point of view was around 80% due in part to 50%+ government participation (back-in) but we are talking about the value of reserves here—Ecopetrol ownership of 50% has little influence on the value of Triton’s reserves.] Oil prices were still expected to be robust at that time (which was over-optimistic) but still—$3.00/BBL? 
Value of an Oil Discovery 

Figure 8-1 is based on discounted cash flow analysis of the value of a possible discovery under various price, cost and fiscal scenarios. Assuming an oil price on the order of $25-30/BBL, the value of a discovery in Colombia should have been more realistically around $1.00 to maybe $1.50/BBL—not $3.00/BBL. Conditions have to be very robust for undeveloped reserves in-the-ground to be worth that much. In fact, considering the conditions described above, the reserves would have to be developed and producing before they would be worth anywhere near $3.00/BBL. The value of producing reserves is shown in Figure 8-2.    
There are typically around 100 discoveries reported worldwide each year. The natural question is “How much is that discovery worth?”. In addition to that there are billions of dollars of production acquisitions/sales each year. There is certainly a difference between the value of reserves at the point of discovery and developed-producing reserves. This chapter was generated to provide insight into the value of a company’s reserves.  

There is unfortunately some confusion on this issue. The main source of confusion is that sometimes values are quoted in terms of working interest barrels and other times “entitlement” barrels. Imagine a company makes a discovery expected to yield 100 MMBBLS of recoverable reserves and plans a conventional development with normal costs and timing. How much is the discovery worth? A cash flow projection was developed to depict a 100 MMBBL discovery and show where these values come from. Assumptions used in the economic model are summarized in Table 8-1.  In this example it is assumed that the fiscal terms are close to “world average”. 

The economic model in Tables 2 and 3 shows the expected cash flow streams for the company and for the government. +The value to the company discounted at 12.5% comes to US$63.78 MM or roughly 64¢/BBL. However, company entitlement (cost oil + profit oil) comes to 67.8% or 67.8 MMBBLS. The value per barrel for the entitlement barrels comes to 94¢/BBL. 

Throughout this chapter the values quoted are relative to working interest barrels. 
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	Table 8-2

100 MMBBL Field Development — Economic Model — Company Cash Flow



	Year 
	Annual Oil

Production

(MBBLS)
	 Oil

Price

($/BBL)
	Gross

Revenues

($M)
	Royalty

10%

($M)
	Net

Revenue

($M)
	Capital

Costs

($M)
	Op.

Costs

($M)
	Deprec-

     iation

($M)
	C/R C/F

($M)
	Cost  

Recovery

($M)

	
	A
	B
	C
	D
	E
	F
	G
	H
	I
	J

	1
	0
	$20.00
	
	
	
	30,000
	
	
	
	

	2
	0
	$20.00
	
	
	
	80,000
	
	
	
	

	3
	 0
	$20.00
	 
	
	
	150,000
	 
	
	
	

	4
	4,850
	$20.00
	97,000
	9,700
	87,300
	90,000
	17,275
	70,000
	
	58,200

	5
	9,420
	$20.00
	188,400
	18,840
	169,560
	 
	24,130
	70,000
	29,075
	113,040

	6
	12,000
	$20.00
	240,000
	24,000
	216,000
	
	28,000
	70,000
	10,165
	108,165

	7
	10,200
	$20.00
	204,000
	20,400
	183,600
	
	25,300
	70,000
	
	95,300

	8
	9,180
	$20.00
	183,600
	18,360
	165,240
	
	23,770
	70,000
	
	93,770

	9
	8,033
	$20.00
	160,660
	16,066
	144,522
	
	22,050
	
	
	22,049

	10
	7,028
	$20.00
	140,580
	14,058
	126,522
	
	20,544
	
	
	20,543

	11
	6,150
	$20.00
	123,000
	12,300
	110,700
	
	19,225
	
	
	19,225

	12
	5,381 
	$20.00
	107,620
	10,762
	96,858
	
	18,072
	
	
	18,072

	13
	4,709
	$20.00
	94,160
	9,416
	84,744
	
	17,062
	
	
	17,063

	14
	4,120
	$20.00
	82,400
	8,240
	74,160
	
	16,180
	
	
	16,180

	15
	3,605
	$20.00
	72,100
	7,210
	64,890
	
	15,408
	
	
	15,407

	16
	3,154
	$20.00
	63,080
	6,308
	56,772
	
	14,731
	
	
	14,713

	17
	2,760
	$20.00
	55,200
	5,520
	49,680
	
	14,140
	
	
	14,140

	18
	2,415
	$20.00
	48,300
	4,830
	43,470
	
	13,623
	
	
	13,623

	19
	2,113
	$20.00
	42,260
	4,226
	38,034
	
	13,170
	
	
	13,170

	20
	1,849
	$20.00
	36,980
	3,698
	33,282
	
	12,774
	
	
	12,770

	21
	1,618
	$20.00
	32,360
	3,236
	29,124
	
	12,427
	
	
	12,427

	22
	1,415      
	$20.00
	28,300
	2,830
	25,470
	 
	12,123     
	
	
	12,123

	Total
	100,000
	      
	 2,000,000
	 200,000
	 1,800,000
	350,000
	340,000 
	350,000
	
	690,000


	Year 
	Total  

Profit Oil

($M)
	Gvt.  Share 40% 

($M)
	Company

Share

($M)
	Bonus

($M)
	TLCF 

($M)
	Taxable

 Income

($M)
	Income

Tax   33%

($M)
	Contractor Cash Flow 

	
	
	
	
	
	
	
	
	Undiscounted
	12.5% DCF

	
	K
	L
	M
	N
	O
	P
	Q
	R
	S

	1
	
	
	
	
	
	
	
	(30,000)
	(28,284)

	2
	
	
	
	
	
	
	
	(80,000)
	(67,044)

	3
	
	
	
	
	
	
	
	(150,000)
	(111,740)

	4
	29,100
	11,640
	17,460
	
	
	(11,615)
	0
	(31,615)
	(20,934)

	5
	56,520
	22,608
	33,912
	
	11,615
	41,207
	13,598
	109,224
	64,288

	6
	107,835
	43,134
	64,701
	
	
	74,866
	24,706
	120,160
	62,867

	7
	88,300
	35,320
	52,980
	
	
	52,980
	17,483
	105,497
	49,062

	8
	71,470
	28,588
	42,882
	
	
	42,882
	14,151
	98,731
	40,814

	9
	122,545
	49,018
	73,527
	
	
	73,527
	24,264
	49,263
	18,102

	10
	105,979
	42,391
	63,587
	
	
	63,587
	20,984
	42,603
	13,915

	11
	91,475
	36,590
	54,885
	
	
	54,885
	18,112
	36,773
	10,676

	12
	78,787
	31,515
	47,272
	
	
	47,272
	15,600
	31,672
	8,174

	13
	67,682
	27,073
	40,609
	
	
	40,609
	13,401
	27,208
	6,242

	14
	57,980
	23,192
	34,788
	
	
	34,788
	11,480
	23,308
	4,753

	15
	49,483
	19,793
	29,690
	
	
	29,690
	9,798
	19,892
	3,606

	16
	42,041
	16,816
	25,225
	
	
	25,225
	8,324
	16,900
	2,723

	17
	35,540
	14,216
	21,324
	
	
	21,324
	7,037
	14,287
	2,046

	18
	29,848
	11,939
	17,909
	
	
	17,909
	5,910
	11,999
	1,527

	19
	24,865
	9,946
	14,919
	
	
	14,919
	4,923
	9,996
	1,131

	20
	20,509
	8,203
	12,305
	
	
	12,305
	4,061
	8,244
	829

	21
	16,697
	6,679
	10,018
	
	
	10,018
	3,306
	6,712
	600

	22
	13,348
	5,339
	8,009
	
	
	8,009
	2,643
	5,366
	426

	Total
	1,110,000
	444,000
	666,000
	
	
	 
	219,780
	446,220
	63,779


	Table 8-3

100 MMBBL Field Development — Economic Model — Gvt. Cash Flow 


	Year 
	Bonuses

($M)
	Royalty 

10%

($M)
	Gvt.   40%

Profit  Oil  

($M)
	Income

Tax   33% 

($M)
	Government  Cash  Flow  ($M)   

	
	
	
	
	
	Undiscounted
	   12.5% DCF

	
	N
	D
	L
	Q
	T
	U

	1
	
	
	
	
	
	

	2
	
	
	
	
	
	

	3
	
	
	
	
	
	

	4
	
	9,700
	11,640
	0
	21,340
	14,131

	5
	
	18,840
	22,608
	13,598
	55,046
	32,400

	6
	
	24,000
	43,134
	24,706
	91,840
	48,050

	7
	
	20,400
	35,320
	17,483
	73,203
	34,044

	8
	
	18,360
	28,588
	14,151
	61,099
	25,258

	9
	
	16,066
	49,018
	24,264
	89,348
	32,831

	10
	
	14,058
	42,391
	20,984
	77,433
	25,292

	11
	
	12,300
	36,590
	18,112
	67,002
	19,453

	12
	
	10,762
	31,515
	15,600
	57,877
	14,936

	13
	
	9,416
	27,073
	13,401
	49,890
	11,445

	14
	
	8,240
	23,192
	11,480
	42,912
	8,750

	15
	
	7,210
	19,793
	9,798
	36,801
	6,670

	16
	
	6,308
	16,816
	8,324
	31,448
	5,067

	17
	
	5,520
	14,216
	7,037
	26,773
	3,834

	18
	
	4,830
	11,939
	5,910
	22,679
	2,887

	19
	
	4,226
	9,946
	4,923
	19,095
	2,161

	20
	
	3,698
	8,203
	4,061
	15,962
	1,606

	21
	
	3,236
	6,679
	3,306
	13,221
	1,182

	22
	
	2,830
	5,339
	2,643
	10,812
	859

	Total
	
	 200,000
	444,000
	219,780
	863,780
	290,855


	A)   Production Profile  Thousands (M) barrels/year

B)   Crude Price 

C)   Gross Revenues  Thousands of dollars ($M)
D)   Royalty  10%  =  (C  * .10) 

E)    Net Revenues  =  (C – D) 

F)    Capital Costs   
G)   Operating Costs   (Expensed) 

H)   Depreciation   of Capital Costs (5-year SLD) 

 I)   Cost Recovery C/F   (if  G + H + I > 60% of  C) 

 J)   Cost Recovery  =  (G + H + I) up to 60% of  C


	K)   Total Profit Oil    =  (C – D – J) 

L)    Government Share P/O  40%   =  (K * .40)   
M)   Contractor Share P/O 60% = (K – L)    

N)    Signature Bonus    

O)   TLCF   (See Column P)
P)    Taxable Income  =  (C – D – G – H – L – N – O)
Q)    Income Tax (33%)  =  [if P > 0, P * .33]

R)    Company Cash Flow  =  (E – F – G – L – N –  Q)    

T)    Government Cash Flow  =  (D + L + N + Q)    




	Table 8-4
Value of a Discovery 

Present Value Summary (See also Table 8-5) 

	Discount

Factor
	Contractor

NPV

$MM
	Working Interest Barrels

100 MMBBLS
$/BBL
	Entitlement Barrels

67.8 MMBBLS
$/BBL

	   8.0%
	147
	$1.47
	$2.17

	10.0%
	105
	$1.05
	$1.55

	12.5%
	64
	$0.64
	$0.94

	15.0%
	32
	$0.31
	$0.47

	


[image: image2.bmp]


	Table 8-6
Comparative Value of a Discovery  

     Based on oil price of $20.00/BBL 
     100 MMBBL field   

     Costs = 34.5% of Gross Revenues 

	
	Indonesia
	China
	Example

PSC
	US 

OCS
	UK

	Value of a Discovery

(Value to Contractor)
     DCF 12.5% 


	Negative 
	$74 MM

74¢/BBL
	$63.8 MM

64¢/BBL
	$123 MM

$1.23/BBL
	$180 MM

$1.80/BBL

	Production  

     Entitlement 
	54%
	45%
	68%
	83%
	100%

	Type of system 

Government Participation
	PSC

None
	PSC

51%
	PSC

None
	R/T

None
	R/T

None

	Exploration Economics

Government Take

(Including Gvt. Participation) 
	88%
	72%
	66%
	52%
	40%

	


Value of Producing Oil Reserves 
Once a discovery has been appraised and developed, the value of reserves in-the-ground is greater than it was at the point of discovery. The things that have the greatest influence on the value of producing reserves include: fiscal terms, timing (decline rate), costs and prices. Not all reserves have the same value. Worldwide production acquisitions during 1998-2001 averaged $100 billion a year.  

An analysis was performed on the 100 MMBBL discovery but the perspective starts in the middle of the life of the field when there are only 63 MMBBLS remaining. Production in year one is 25,000 BOPD (9,180 MBBLS). The cash flow model that depicts this production is found in Table 8-7. Production is declining at 12.5% per year. Operating costs are assumed to be $10 MM fixed costs per year plus $1.50 per barrel variable cost. Operating costs on average are $3.86/BBL. 
In this example cash flow model (Table 8-7) it is assumed that all costs have been recovered and there is no sunk cost position at the beginning of year one. Notice that year-1 in this model is equivalent to year-8 in the exploration scenario model (Table 8-1). 
	Table 8-7 

Producing Reserves Economic Model 


	Year 
	Annual Oil

Production

(MBBLS)
	 Oil

Price

($/BBL)
	Gross

Revenues

($M)
	Royalty

10%

($M)
	Net

Revenue

($M)
	Op.

Costs

($M)
	Cost  

Recovery

($M)
	Total Profit Oil 

($M)
	Contractor 

Profit Oil

($M) 

	1
	9,180 
	$20.00 
	183,600 
	18,360 
	165,240 
	23,770 
	93,770 
	71,470 
	42,882 

	2
	8,033 
	$20.00 
	160,650 
	16,065 
	144,585 
	22,049 
	22,049 
	122,536 
	73,522 

	3
	7,028 
	$20.00 
	140,569 
	14,057 
	126,512 
	20,543 
	20,543 
	105,969 
	63,582 

	4
	6,150 
	$20.00 
	122,998 
	12,300 
	110,698 
	19,225 
	19,225 
	91,473 
	54,884 

	5
	5,381 
	$20.00 
	107,623 
	10,762 
	96,861 
	18,072 
	18,072 
	78,789 
	47,273 

	6
	4,709 
	$20.00 
	94,170 
	9,417 
	84,753 
	17,063 
	17,063 
	67,690 
	40,614 

	7
	4,120 
	$20.00 
	82,399 
	8,240 
	74,159 
	16,180 
	16,180 
	57,979 
	34,787 

	8
	3,605 
	$20.00 
	72,099 
	7,210 
	64,889 
	15,407 
	15,407 
	49,482 
	29,689 

	9
	3,154 
	$20.00 
	63,087 
	6,309 
	56,778 
	14,731 
	14,731 
	42,046 
	25,228 

	10
	2,760 
	$20.00 
	55,201 
	5,520 
	49,681 
	14,140 
	14,140 
	35,541 
	21,324 

	11
	2,415 
	$20.00 
	48,301 
	4,830 
	43,471 
	13,623 
	13,623 
	29,848 
	17,909 

	12
	2,113 
	$20.00 
	42,263 
	4,226 
	38,037 
	13,170 
	13,170 
	24,867 
	14,920 

	13
	1,849 
	$20.00 
	36,980 
	3,698 
	33,282 
	12,774 
	12,774 
	20,509 
	12,305 

	14
	1,618 
	$20.00 
	32,358 
	3,236 
	29,122 
	12,427 
	12,427 
	16,695 
	10,017 

	15
	1,416 
	$20.00 
	28,313 
	2,831 
	25,482 
	12,123 
	12,123 
	13,358 
	8,015 

	16
	0 
	$20.00 
	0 
	0 
	0 
	0 
	0 
	0 
	0 

	Total
	63,530
	
	1,270,609 
	127,061 
	 1,143,550
	245,297
	315,297
	828,252
	496,951


	Year 
	Gvt.

  Profit Oil

($M)
	Taxable

 Income

($M)
	Income

Tax   33%

($M)
	Contractor Cash Flow 
	Government Cash Flow 

	
	
	
	
	Undiscounted
	12.5% DCF
	Undiscounted
	12.5% DCF

	1
	28,588 
	112,882 
	37,251 
	75,631 
	71,306 
	84,199 
	79,384 

	2
	49,015 
	73,522 
	24,262 
	49,260 
	41,282 
	89,342 
	74,873 

	3
	42,388 
	63,582 
	20,982 
	42,600 
	31,734 
	77,426 
	57,678 

	4
	36,589 
	54,884 
	18,112 
	36,772 
	24,349 
	67,001 
	44,365 

	5
	31,516 
	47,273 
	15,600 
	31,673 
	18,643 
	57,878 
	34,067 

	6
	27,076 
	40,614 
	13,403 
	27,212 
	14,237 
	49,896 
	26,105 

	7
	23,192 
	34,787 
	11,480 
	23,308 
	10,839 
	42,911 
	19,956 

	8
	19,793 
	29,689 
	9,797 
	19,892 
	8,223 
	36,800 
	15,213 

	9
	16,819 
	25,228 
	8,325 
	16,903 
	6,211 
	31,452 
	11,557 

	10
	14,216 
	21,324 
	7,037 
	14,287 
	4,667 
	26,773 
	8,745 

	11
	11,939 
	17,909 
	5,910 
	11,999 
	3,484 
	22,679 
	6,585 

	12
	9,947 
	14,920 
	4,924 
	9,997 
	2,580 
	19,097 
	4,928 

	13
	8,203 
	12,305 
	4,061 
	8,244 
	1,891 
	15,962 
	3,662 

	14
	6,678 
	10,017 
	3,306 
	6,711 
	1,369 
	13,219 
	2,696 

	15
	5,343 
	8,015 
	2,645 
	5,370 
	973 
	10,820 
	1,961 

	16
	0 
	0 
	0 
	0 
	0 
	0 
	0 

	Total
	331,302
	
	187,095
	379,859
	241,788
	645,455
	391,775


	Table 8-8
Value of Producing Reserves – from Example PSC

Present Value Summary (See also Table 8-9) 

	Discount

Factor
	Contractor

NPV

$MM
	Working Interest Barrels

63.5 MMBBLS
$/BBL
	Entitlement Barrels

40.6 MMBBLS
$/BBL

	   8.0%
	277.8
	$4.37
	$6.84

	10.0%
	260.5
	$4.10
	$6.42

	12.5%
	241.8
	$3.81
	$5.96

	15.0%
	225.8
	$3.55
	$5.56

	




































	Table 8-9
Comparative Value of Producing Reserves
     Based on oil price of $20.00/BBL 
     63.5 MMBBLs  Remaining Reserves    

     Operating Costs = $3.86/BBL  

	
	Indonesia
	China
	Example

PSC
	US 

OCS
	UK

	Value of Producing Reserves  

(Value to Company)
     DCF 12.5% 


	$ 106 MM
$1.67/BBL
	$174 MM
$2.74/BBL
	$242 MM
$3.81/BBL
	$329 MM
$5.18/BBL
	$380 MM
$5.98/BBL

	Production  Entitlement
(Relative to W/I Barrels) 
	47%
	90%
	64%
	83%
	100%

	Type of system 
	PSC
	PSC
	PSC
	R/T
	R/T

	Production Economics

Government Take

(Excluding Gvt. Participation) 
Company Take


	86%
14%
	44%
56%
	66%

34%
	52%
48%
	40%
60%

	



Value of a Gas Discovery 

For any given drilling prospect, its value is almost always greater if it turns out to be an oil rather than a gas discovery. This is often true even if there is well-developed market and infrastructure for gas. This is because there is more energy stored in a barrel of oil than an equal volume of gas—even with the high pressures typically found in a reservoir. 
There are still many places in the world where a gas discovery may simply have to wait for the development of a market and/or significant transportation infrastructure (or both). Oil discoveries typically can be developed fairly quickly compared to gas. 

As shown in Figure 8-5 there is typically a double curse when it comes to “timing”. First of all, for most oil discoveries the time lag from discovery to startup is measured in years. For gas the time lag can often be measured in decades because gas is so difficult to transport economically relative to oil. Secondly, production rates for most gas fields is very slow relative to an oil field. Production to reserves ratios for gas often single digit 2-3% per year sometimes. By contrast, oil fields usually produce at P/R ratios of from 10-20%.  

Analysis was performed on a 500 BCF discovery. Various assumptions associated with this hypothetical discovery are found in Table 8-10. Figures 8-6 and 8-7 show the value of a gas discovery and producing gas reserves respectively.  





Information in the Public Domain 
Oil company shareholders have access to more information than ever before. Some basic information is provided by Securities and Exchange Commission (SEC) disclosure requirements (FASB’s SFAS No. 69: Disclosures on Oil and Gas Producing Activities) forged over two decades ago. This is supplemented by press releases, analysts reports, and published presentations, enhanced by the accessibility and speed of the internet. However, for the ordinary shareholder it all must be rather confusing if not outright frustrating. From the point of discovery with the attendant press releases and announcements to when reserves are “booked” and further represented by the “SEC value” of reserves—the Standard Measure of Oil and Gas (SMOG) there is usually a complete disconnect. 

The SEC disclosure requirements for the most part were carved out over two decades ago and there have not been substantial changes since that time. Recently the Third International Forum of the Society of Petroleum Evaluation Engineers (SPEE) was held October 22, 2002 which attempted to clarify SEC reserves definitions1. Discussions were held with SEC engineers on such things as whether or not information other than a traditional drill-stem test or production flow tests could be used to “prove up” reserves. Industry representatives recommended that as an alternative, petrophysical information from wireline logs, and formation tests as well as cores should be sufficient in some cases.  

Much of this discussion was specific to the Gulf of Mexico deepwater. Drill-stem tests and other traditional production tests in deepwater environments can be extremely expensive with rig day-rates on the order of $100,000 to over $250,000 per day (depending on a volatile market for rigs). Typically the ancillary services associated with a shipshape or semi-submersible drilling unit will almost rival the day-rate for the rig alone. These services include such things as, supply vessels, (boats and helicopters), logging units, perforating units, drilling fluids, cement, tubulars, etc.  So testing can exceed $200,000 to over $400,000 per day and take weeks depending on circumstances such as; the number of reservoirs, reservoir pressure, water depth and reservoir depth. In a province like the Gulf of Mexico, the nature of the reservoirs and the province itself are fairly well understood by world standards. Therefore, many companies argue, the need for drill-stem testing in the Gulf is not as great as it might be in less-well-known frontier areas. And it makes powerful economic sense in the high cost deepwater environment. 
With this in mind, especially in the Gulf of Mexico, allowing companies to book reserves on the basis of wireline and core data rather than a drill-stem test would be small progress for twenty years. This is especially true considering the advances in wireline and seismic data gathering and processing technology. 

No doubt, the SEC is concerned about protecting shareholders and the integrity of data provided in SEC required reports. But surely there are larger issues than this. Many believe that reporting only “proved” reserves is too restrictive, that “probable” reserves should be reported as well. Furthermore, the SMOG is based on year-end prices—a single day for all practical purposes that can be dramatically different than average prices received throughout the year. 
Statistics and information from the public domain 

To illustrate the kind of data available an announcement is evaluated from a recent issue of Oil & Gas Investor magazine (O&GI)2. It refers to a discovery by Talisman Energy Inc., off the East coast of peninsular Malaysia3. 


With an announcement like this the natural response of a shareholder or potential shareholder is: 



(1)  Is the discovery significant? 



(2)  What is it worth? 



(3)  What will it do to the stock price? 

The information in a simple press release like this rivals the required disclosure in a typical 10-K report. The information found in this announcement requires some scrutiny and analysis but so does that of a 10-K or annual report. 

The amount of information provided in this announcement is slightly unusual. Most announcements provide far less. In some respects it goes beyond what is required by the SEC both in terms of the amount of information and the amount of confusion. Supplementing SEC information with other publicly available sources like this should provide greater insight but there is no guarantee of that.

Test Rates

The combined flow rate of 11,300 barrels of oil per day (BOPD) (8,500 + 2,800) places this discovery in the upper 25th percentile of discoveries reported worldwide the past few years4.  The average development well from a discovery like this would likely not produce at rates of 11,300 BOPD but they will be healthy even by Malaysian standards. All fields benefit from high flow rates, but deepwater developments require hefty flow rates because production facilities and associated costs are heavily influenced by the number of wellheads that must be accommodated. However, this is not a deepwater discovery. 

Water Depth

The water depth is not known from the information provided in the press release or any other announcements regarding Angsi South, but the water depth in the Angsi field 10 km north of the Talisman discovery is in 69 meters of water5. This water depth (226 feet) is well within the range of jack-up rigs which are typically less expensive than floating drilling rigs. 

Net Pay

The total net pay reported for the two zones comes to 115 feet (20 meters and 15 meters  =  66 feet and 49 feet respectively). This is not bad. We see zone thicknesses like this in some parts of the Gulf of Mexico – more recently in the deepwater. In the shallow water of the Gulf, pay zones are typically only around 15 to 25 feet thick. The large early North Sea discoveries had pay thicknesses on the order of 300 feet and more. But the North Sea wells would produce on average 10,000 barrels of oil per day during the first full year of production. Test rates are typically greater than what would be expected on average during the first full year of production. 

Timing

The July, 2003 O&GI publication indicates an estimated 2005 startup which could be around 2 years from discovery. This assumes the discovery is in early 2003 because the exact date is not known. This is fairly fast.  Another source from a Talisman powerpoint presentation6 indicates startup is expected in the second quarter of 2005. Because of the proximity to the larger Angsi field 10 kilometers to the North it is possible that production facilities at Angsi could be used for the Talisman/Petronas Angsi South development. This would keep costs down as well as accelerate the development schedule. However, from the information available, there is no way to know for sure. 

Reserves

The 25 million barrels of reserves does not sound like much for an exploration prospect. Typically, quoted figures like this represent recoverable reserves and the equivalent of the “most likely”, P50 or “proved plus probable” reserves. However, while this figure could represent reserves relative to the 100% working interests neither the O&GI press release nor almost all of the other sources found on the internet made this clear. However, the Talisman powerpoint presentation6 indicates that the 25 MMBBLS (and the peak production rates of 15,000 to 20,000 BOPD) are net to Talisman’s 60% working interest. Gross reserves therefore (net to 100% working interest) would be 42 MMBBLS (25 MMBBLS ÷ 0.60). 

Usually a field this small is not sufficient to justify the high costs and high risks associated with exploration under the tough fiscal/contractual terms in a country like Malaysia. Never-the-less, once a discovery is made, exploration risk becomes meaningless. However, it is likely the field would be marginal at oil prices less than $18.00 per barrel. 

One aspect of the discovery has gone unmentioned. What about gas? There is always some gas associated with a discovery like this, particularly with such light oil. The amount of gas in solution – the gas oil ratio (GOR) can have a big influence on operating costs. Furthermore, if the gas production is significant and there is no market, the development plan may not be approved without gas injection. This impacts capital costs too. 

Productive Area

The Talisman presentation6  provides a structure map (partially duplicated in Figure 8-3) that provides an indication of the possible productive area of the discovery. Unfortunately, such things as oil-water-contacts (OWC) and reservoir depths, are not legible. It does appear that the productive area is on the order of about 7.5 square kilometers or 1,800 acres. With a (vertical) well spacing of 160 to 200 acres per well the number of wells could come to around 10 wells per zone unless there are any “dual completions” where one well produces from both zones. Or there could be some  horizontal drilling planned—no way to know for sure. With 20 wells or so the reserves per well would be on the order of 2 MMBBLS per well. This sounds reasonable considering the net pay thicknesses. 

Production Rates 

A production rate of 15,000 to 20,000 BOPD (net to Talisman6) would yield 5.5 – 7.3 MMBBLS in a single year. This represents 22% to 29% of Talisman’s share of recoverable reserves (25 MMBBLS) in a peak year of production.  This is a high production to reserves ratio (P/R) even for a small field. It indicates that perhaps the reserve estimate may be conservative. A P/R of 20-25% for an oil field is not unusual in Indonesia but Indonesia has a fiscal device (the Domestic Market Obligation) that encourages faster rates of production—higher P/Rs. While reserves estimates are often conservative, the estimated peak production rates usually are not. Processing facilities and pipeline sizes are governed by anticipated peak production rates and this is usually the number quoted. If the 15,000 to 20,000 BOPD represents “gross” production as stated by another source7 then the P/R is 13-18% which sounds more reasonable. Who can you trust? 
Talisman 60% Working Interest

This is a fairly high percentage but not unusual. With a discovery it is nice to have as big a piece of the pie as possible. With a dry hole it is better to have as low an interest as possible—like advising investors to “buy low and sell high”. 
Added information from the public domain  

A large 3-D seismic survey evidently was acquired in the block in 2002, and by June 3, 2003 the discovery had been confirmed “fully appraised” with one appraisal well (sidetrack) about 1000 meters to the North and another about 700 meters to the Southeast. Also, the crude is a high-quality light crude with  41º API gravity in the upper zone and 48º API in the lower zone8.   

So what is known about this discovery? 

Of the information available shortly after the discovery none falls under the SEC disclosure requirements. Furthermore, while the information provided in the press releases and passed along through the internet and O&GI is better-than-average, it breeds a lot of questions. 

· Recoverable reserves 

41 MMBBLS (P + P) 
· Estimated peak production rate 
15,000 – 20,000 BOPD (net to Talisman)
· Productive area


1,800 acres (or so)
· Discovery well test rate

11,300 BOPD (combined flow rate)
· Appraisal wells


2 (one 1000 m north and one 700 m south)
· Water depth 



Water depth 10 km away  is 69 meters 
· Talisman working interest

60%
· Crude quality



Good 41-48º API
What is  not  known? 

Even though the press release that spawned most of the available information about this discovery is unusually generous, there is still much that is not known. 

· Actual water depth (probably close to same as nearby Angsi field?)
· Reservoir depths

· Type of reservoir rock

· Reservoir pressure

· Porosity 

· Permeability

· Hydrocarbon saturation (percentage of pore space occupied by hydrocarbons) 
· Gas oil ratio (the amount of gas in solution in the oil)
· Gas Reserves  

· Type of contract or contract terms 

· Who is operator? 

· Test rates of the two sidetracks (if they were tested) 
· Net pay thicknesses found in the two sidetracks

· Development plan and cost estimates


(i.e. will production facilities at Angsi be used?)  
Is there any way to tell what the Angsi South discovery is worth? 

The terms in Malaysia are particularly tough—with government take around 85%. However, even though the field is not large the costs should probably not be too onerous otherwise it would not be considered economically viable. For one thing the fiscal terms won’t sustain high costs. Typically for field development economics to be better than marginal then capital costs per barrel divided by oil price must be less than company take (as a percentage). For example, in typical Malaysian production sharing contracts the company take is only around 15%. Fifteen percent of $20.00/BBL oil is $3.00/BBL. So if the economics are going to justify field development then the capital costs must be less than $3.00/BBL. With newer Malaysian PSCs (known as the R/C PSCs) Government take is only around 70% initially for fields smaller than 30 MMBBLS. [The R/C PSCs have a sliding-scale profit oil split and cost recovery limit based on the ratio of accumulated revenues (pre-tax) divided by accumulated costs—hence the term R/C revenues/costs.]  However, it is not known which contract governs this discovery, yet fiscal/contractual terms can have a huge impact on the value of a discovery (See Table 2). 

With an oil price of from $20 - $25/BBL the value of the Talisman discovery (discovered-undeveloped reserves) to Talisman (See Figure 8-4) under the older “standard” contract should be on the order of 15¢ to 40¢ per barrel. If the block is held under the R/C type contract then the reserves could be worth more—about twice as much—30¢ to perhaps as high as $1.00/BBL. However, no information was found to indicate which type of production sharing contract governed this discovery.    
The Value of the Discovery to Talisman probably from $10-20 MM

With 25 MMBBLS of proved plus probable undeveloped reserves (net to Talisman’s 60% working interest) the value would be around $4-10 MM under the old “standard” contract (15-40¢/BBL * 25 MMBBLS). Under an R/C PSC the value could be nearly twice that much.

A reasonable range of value is probably from $10-20 MM but this amounts to only 7-15¢ per share out of 134 million Talisman common shares in 2002. Share prices for Talisman common stock ranged from US$32.10 - 45.70/share on the US New York Stock Exchange. This is a difference of less than one half of one percent. 

	Table 8-7
The Journey from “Working Interest Barrels” to SMOG



	
	Reserves
	Comments

	Initial discovery 
	41 MMBBLS
	100% Working Interests Proved + Probable

	Talisman  reported
Working Interest Share
	25 MMBBLS
	60% Working Interest  Proved + Probable

	Talisman 
Entitlement “Net” 
	13.8 MMBBLS
	55% Entitlement 
Proved + Probable  (P+P) 

Typical entitlement percentage for Malaysian PSCs 

	Talisman 
“Net” Proved Reserves 
	6.9  MMBBLS
	Proved reserves only 

Assumed proved reserves represent 50% of P+P consistent with Talisman Southeast Asia reported reserves   

	



















Table 1






    2001                         2002                (



 Second  
First    
Second    






 Quarter 
Quarter
Quarter
Number of Transactions 

     40

    34

      42

Total Deal Value (Billions) 

 $22.81   
$15.04

$13.97  
Outside North America (Billions) 
   $6.5
   
  $5.0

  $8.5  
Implied Reserve Value 


Worldwide   
($/BOE)



$3.26

  $3.30


US

($/BOE)



$6.05

  $6.35



Canada
($/BOE)



$4.75

  $7.87

“Upstream M&A Activity, Reserve Values Rebound in N. America”, International Oil Daily, August 7, 2002 pg. 5 



	Table 3

US Production Acquisitions

Greater than $1 MM and less than $400 MM



	Year
	Oil

Price ($/BBL)
	Reserves
	Purchase Price

$/BOE
	Purchase

Price as a % of Oil Price

	
	
	Oil

MMBBLS
	Gas

BCF
	MMBOE

10:1
	
	

	1979
	$21.54
	7
	33
	10
	$6.81
	    32%

	1980
	$33.98
	6
	139
	15
	17.55
	52

	1981
	$37.07
	8
	54
	13
	12.46
	34

	1982
	$33.59
	54
	415
	96
	10.92
	33

	1983
	$29.34
	27
	246
	52
	8.86
	30

	1984
	$28.86
	47
	953
	143
	9.91
	34

	1985
	$27.00
	36
	753
	111
	10.25
	38

	1986
	$14.32
	35
	787
	114
	8.71
	61

	1987
	$18.00
	130
	686
	199
	6.08
	34

	1988
	$14.62
	129
	992
	228
	6.63
	45

	1989
	$18.07
	164
	2,151
	379
	7.78
	43

	1990
	$22.20
	319
	2,940
	613
	5.14
	23

	1991
	$18.74
	123
	1,380
	261
	7.55
	40

	1992
	$18.12
	216
	1,718
	388
	5.88
	32

	1993
	$16.66
	282
	3,456
	628
	6.08
	36

	1994
	$15.41
	248
	1,801
	428
	5.68
	37

	1995
	$17.15
	269
	2,986
	567
	6.23
	36

	1996
	$20.57
	208
	1,957
	403
	5.76
	28

	1997
	$18.62
	403
	3,340
	737
	6.67
	36

	1998
	$12.14
	280
	2,855
	565
	4.93
	41

	1999
	$17.27
	140
	2,098
	350
	6.29
	36

	2000
	$27.68
	163
	4,091
	572
	7.72
	28

	2001
	$22.00
	213
	1,577
	370
	7.36
	33

	
	
	3,506
	37,408
	7,247
	$6.59
	    35%

	From: Scotia Group database 




	Table 4

1979 – 2001 US Transactions



	Transaction Size
	Purchase Price
	

	
	$/BOE   6:1
	$/BOE   10:1
	

	> $1 MM  <    $50 MM
	$4.29
	$5.73
	

	> $1 MM  <  $100 MM
	$4.29
	$5.72
	

	> $1 MM  <  $400 MM 
	$4.90
	$6.59
	

	From: Scotia Group database 




	Table 5

US Oil and Gas Reserve Activity, Cost



	
	Number of

Transactions
	Reserve 

Value

$/BOE  (6:1)
	Reserve 

Value

$/MCFE  (6:1)
	

	2000

 1st Quarter

2nd Quarter

3rd Quarter

4th Quarter 
	45

49

34

28
	$4.61

  4.55

  5.20

  5.10
	81¢

Gas-dominated deals
	

	2001

 1st Quarter

2nd Quarter

3rd Quarter

4th Quarter 
	39

29

25

29
	$5.20

  6.00

  7.15

  5.88
	$1.14 

Gas-dominated deals
	Median value for deals 

<  $25MM is $4.05/BOE. 

Median value for deals  

> $100 MM is $7.14/BOE. 

	From: Cornerstone Ventures LP, Oil & Gas Journal, May 27, 2002 pg 34. 


	Table 6

Canadian Oil and Gas Reserve Activity, Cost



	
	Number of

Transactions
	Reserve 

Value

$/BOE  (6:1)
	Reserve 

Value

$/MCFE  (6:1)
	

	2000

 
	87
	CA$ 5.88

US$ 3.80
	CA$ 1.19

US$ 0.77

Gas-dominated deals
	

	2001

 
	131


	CA$ 8.52

US$ 5.54
	CA$ 1.59

US$ 1.03 

Gas-dominated deals
	

	From: Cornerstone Ventures LP, Oil & Gas Journal, May 27, 2002 pg 34. 

Conversion from CA$ to US$ based on US$0.65/CA$ 1.00  


	Table 7
Major Oil and Gas Reserve Deals in Russia, 1995-2002


	Month

and Year
	Buyer
	Acquired Interest
	Investment

$MM
	Added

Reserves

MMboe
	Reserves

Cost

$/boe

	1995-96
	ARCO
	7.99% of Lukoil
	340
	921
	0.37

	12/95
	Surguftneftegaz
	40.12% of SNG
	88
	2,359
	0.04

	12/95
	Nikoil
	16.07% of Lukoil
	172.2
	1,853
	0.09

	12/95
	Imperial Bank/Lukoil
	5% of Lukoil
	35
	577
	0.06

	12/95
	Uneximbank/MFK
	51% of Sidanko
	130
	4,820
	0.03

	12/95
	Laguna (Menetep) 
	45% of Yukos
	159
	4,518
	0.04

	12/95
	Montblanc (Menetep)
	33% of Yukos
	360.1
	3,313
	0.11

	12/95
	NFK (SBS)
	51% of Sibneft
	100.3
	2,045
	0.05

	
	
	Total 1995
	1,384.6
	20,406
	0.068

	
	
	
	
	
	

	03/97
	Sibneft and affiliates
	47.02% of VSNK 
	8.1
	884
	0.01

	07/97
	Novy Holding (Alpha Group)
	40% of TNK 
	955
	1,960
	0.49

	11/97
	British Petroleum
	10% of Sidanko
	572
	945
	0.60

	12/97
	Rosprom (Yukos) 
	45% of VNK
	800
	992
	0.81

	12/97
	West LB, Daiwa, Standard
	31.9% of Yukos
	236
	3,203
	0.07

	
	
	Total 1997
	2,571.1
	7,984
	0.32

	
	
	
	
	
	

	02/98
	Novy Holding (Alpha Group)
	9% of TNK
	200
	441
	0.45

	09/98
	MES Affiliates
	38% of Purneftegaz     (1) 
	10
	540
	0.02

	12/98
	Ruhrgas 
	2.5% of Gazprom 
	660
	3,238
	0.20

	
	
	Total 1998
	870
	4,219
	0.20

	From: “Price consensus weakens between banks, reserve buyers; Oil & Gas Journal/May 27, 2002, pg 28

(1) In December 1998 this attempted debt-auction acquisition was declared null and void and the asset returned to Rosneft. 


	Table 8
John S. Herold Global M&A Transaction Values


	
	Deal

Activity
	Total Deal

Value 

($ Billions)
	Reserve Value

($ Billions)
	Implied Reserve Value

($/boe)

	US

	59
	   8.361
	   7.739
	6.00

	Canada
	52
	13./556
	10.467
	5.63

	North Sea
	14
	  9.107
	  7.885
	4.81

	Other
	33
	15.079
	13.285
	1.67

	2002 total
	158
	46.103
	39.376
	3.10

	2001 total 1
	159
	81.775
	65.115
	4.07

	2001 total 2
	158
	55.914
	49.212
	3.95

	From: O&GJ Feb. 10, 2003 pg 29 


· Record high US implied reserve values in 2001 were $6.99/boe.
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Talisman Energy Inc., 


Calgary, has discovered oil in offshore Block PM-305 in the Malay Basin. The South Angsi #1, drilled 10 kilometers south of Angsi Field in Block PM-305, found two productive intervals. The upper zone tested at the rate of 8,500 bbl of oil per day from a 20-meter section of pay. The lower interval tested 2,800 bbl of oil per day from 15 meters of net pay. The find contains some 25 million bbl of oil. Talisman says it hopes to bring the field onstream in 2005 at rates of between 15,000 and 20,000 bbl per day. Talisman operates and holds a 60% interest in Block PM-305, and Petronas Carigali holds the remaining 40% interest. 





From: Oil & Gas Investor, July 2003,  International Highlights, pg 61
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Figure 8-12  
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/EDITORS:  THIS IS THE CORRECT VERSION OF BP’S RELEASE/ 





BP GIVES ESTIMATE OF COLOMBIAN RESERVES





     LONDON, Oct. 29 /PRNewswire/ -- The British Petroleum Company p.l.c. announced today that its appraisal of the Cusiana field in Colombia was progressing faster than expected. Reserves estimated from drilling results to date were already up to 1.5 billion barrels of oil and condensate, with additional large volumes of gas. 


     But the company said the full extent of Cusiana would not be evident until wells were completed and tested early next year and the limits of the field’s boundaries were firmly established by subsequent drilling. 


     BP said it had also discovered a second, separate field at Cupiagua, 15 kilometers to the north and in the same license block, which was about a third the size of Cusiana. 


     Both Cusiana and Cupiagua are on a geological trend . . . . 
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BP GIVES ESTIMATE OF COLOMBIAN RESERVES





     LONDON, Oct. 29 /PRNewswire/ -- BP announced today that the Cusiana field in Colombia contains estimated recoverable reserves of between 1.3 and 2 billion barrels of oil and condensate and 2 to 3 trillion cubic feet of gas.


     BP said it and its partners, Total and Triton, had also discovered a second, separate field at Cupiagua, 15 kilometers to the north and in the same license block, with reserves about a third the size of those of Cusiana. 


     Both Cusiana and Cupiagua are on a geological trend . . . . 
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/KILL   KILL   KILL   -- BP/





     We are advised by the company that editors should disregard the release, BP Gives Estimate of Colombian Reserves, that you received earlier today. BP said a revised release will be issued later today.  -0-                                           10/29/92 


    /PRNewswire  --  Oct. 29/
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Figure 8-9





Undeveloped Reserves 


For example, a new discovery like Talisman’s South Angsi  (Malaysia). 





This graph is an adaptation of Figure 1 from “Value of Reserves-in-the-Ground” PAFMJ Fall/Winter 2002, Vol. 21. No. 3.  




















The value of reserves (in-the-ground) in a country like Malaysia (with typical high Government take) depends primarily on whether or not the reserves are developed or undeveloped. 





Beyond that, the value is a function of field size, fluid properties/prices, costs (which is also a function of field size),  timing and discount rate (assumed here to lie between 10-12.5%.  
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This map (Talisman’s powerpoint presentation) found on the internet gives a rough indication of the potential productive area of the Angsi South discovery as well as the location of the appraisal (step-out) wells. But the contour interval and reservoir depths are not legible.  





Block PM-305


Location





Figure 8-10 





Possible Extension





Contour Inverval – not known





Adapted from: Talisman in 2003





www.talisman-energy.com/pdfs/CAPP/pdf
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Figure 8-11





Henry Hub Gas Price 





West Texas Intermediate Oil Prices





Comparison of Year-end Price to Annual Average Price





The differences between oil and gas year-end prices and average prices are often dramatic and often out of phase with eachother. 
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/EDITORS:  THIS IS THE CORRECT VERSION OF BP’S RELEASE/ 





BP GIVES ESTIMATE OF COLOMBIAN RESERVES





     LONDON, Oct. 29 /PRNewswire/ -- The British Petroleum Company p.l.c. announced today that its appraisal of the Cusiana field in Colombia was progressing faster than expected. Reserves estimated from drilling results to date were already up to 1.5 billion barrels of oil and condensate, with additional large volumes of gas. 


     But the company said the full extent of Cusiana would not be evident until wells were completed and tested early next year and the limits of the field’s boundaries were firmly established by subsequent drilling. 


     BP said it had also discovered a second, separate field at Cupiagua, 15 kilometers to the north and in the same license block, which was about a third the size of Cusiana. 


     Both Cusiana and Cupiagua are on a geological trend which is believed to extend northwards into the separate 5,000-square kilometer Piedmonte license area in which BP has a 100 percent interest and where it is currently drilling an exploration well, Pauto 2. 


     The Cusiana estimate is based on data from three wells already completed – one of which, Buenos Aires-1, is now undergoing a long-term production test at a rate of about 10,000 barrels a day – and from six appraisal wells currently at, or approaching, target depth. 


     Three of these, Cusiana-3, Cusiana-4 and Buenos Aires-3, have already entered pay zones. The other three, Buenos Aires-2, Dusiana-5 and Rio Chitamena, are expected to penetrate the reservoir over the next six weeks. 


     The assessment of Cupiagua is based on seismic analysis and the results of Cupiagua-1 which recently reached the pay zone at some 12,400 feet after seven months of operation and is currently drilling the reservoir section. A further four wells to appraise the discovery are planned for 1993. 


     BP said it expected to apply for the Cusiana field to be declared commercial by around mid-1993, at which point Ecopetrol would acquire a 50 percent stake under the terms of the association contracts between BP and its partners, Total and Triton, and the Colombian Government. 


     BP Group Chief Executive David Simon described Cusiana as the outcome of a successful partnership between the national and private sectors of the oil industry. He said, “We and our partners are working closely with Ecopetrol and the Colombian authorities to achieve full-scale production as smoothly and quickly as possible.” 


     BP Exploration Chief Executive John Browne said that plans for developing Cusiana and for upgrading existing export pipelines were being drawn up by the partners and Ecopetrol, leading to production of up to 150,000 barrels a day by the end of 1995. 


     He said that BP would be adding 225 million barrels to its booked reserves at the end of the year in respect of its 15.2 percent net share of Cusiana. Its share of the Cupiagua reserves would be booked at the end of 1993 once appraisal was complete. 


     Browne said that a preliminary economic evaluation of the Cusiana field indicated a development cost per barrel which compared favorably with costs for similar onshore oil provinces elsewhere in the world. 
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/CONTACT:  Roddy Kennedy (London), 011-44-71-496-4624; or Tom Koch (Cleveland), 216-586-6511; both of BP/ 
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Figure 8-6








The value of producing gas reserves is a function of, prices, sunk costs, and operating costs, fiscal terms and timing.  





Under normal conditions and fiscal terms, with oil prices between $2.00-3.00 per MCF, the value of producing reserves is around $0.35/MCF.    





Fiscal terms make a difference of ± $1.00-2.00/MCF. 
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Figure 8-7


























The value of a gas discovery is a function of field size, fluid properties/prices, costs, fiscal terms, and timing. 





Under normal conditions and fiscal terms, with gas prices between $2.0-3.0 per MCF , the value of the undeveloped reserves is around $0.15/MCF.    





Depending on fiscal terms, the value can range from less than half (5¢/MCF) to more than twice that >$0.40/MCF. 
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Table 2





Total Worldwide Reserve Deals 





Added 	Reserve 


	                        Investment	Reserves	  Cost


	             Year      $MM	MMBOE	  $/BOE 	


		 1995	     8,653	    1,982	   $4.37


		 1996	   11,926	    2,679	     4.45


		 1997	   37,632	    8,724	     4.31


		 1998	 122,110	  16,610	     7.35


		 1999	   96,498	  16,201	     5.96


		 2000	 107,475	  80,492	     4.63


		 2001	   81,532	  64,709	     4.13








From: John S. Herold Inc.,  Oil & Gas Journal, May 27, 2002 pg 28 
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Figure 8-3 








The value of producing reserves is a function of, prices, sunk costs, and operating costs, fiscal terms and timing.  





Under normal conditions and fiscal terms, with oil prices between $20-25 per barrel, the value of producing reserves is around $3.50/BBL.    





Fiscal terms make a difference of ± $1.00-2.00/BBL. 
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Figure 8-1 


























The value of a discovery is a function of field size,  fluid properties/prices, costs, fiscal terms, and timing. 





Under normal conditions and fiscal terms, with oil prices between $20-25 per barrel, the value of the undeveloped reserves is around $1.00/BBL.    





Depending on fiscal terms, the value can range from less than half (50¢/BBL) to more than twice that >$2.00/BBL. 
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Table 8-5





Cash Flow Model  Summary and Analysis 























						     ($M)    ‎


Gross Revenues      		   	$2,000,000





Total Costs				   -690,000   	(34.5%)


				 ((((


Total Profit    			  1,310,000	Total Cash Flow 


   Bonus			         	   -            0


   Royalties        		               - 200,000


   Government share profit oil        	  - 444,000


   Income tax		    		  - 219,780    	$863,780  (Gvt. Take)


 				 ((((                                	


Company  cash flow 	  	  	   $446,220





Government Take 	


	Undiscounted			66%	($863,780/1,310,000)


					$864 MM (undiscounted)





	Discounted (12.5%) 		82%	($290,855/($290,855+63,779))


					$291 MM (discounted at 12.5%) 


Company Take 		


	Undiscounted			34%	($446,220/1,310,000)


					$446 MM (undiscounted)





	Discounted (12.5%)		18%	($63,779/($290,855+63,779))


					$64 MM (discounted at 12.5%) 





	Company Entitlement 		67.8% (Cost oil + Profit oil) 


					(($690,000 + 666,000)/$2,000,000)


					67.8 MMBBLS 





Time





Reserves “Booked”


P10 reserves





Eventually the disparity between “Proved” and “Probable” is rationalized as more information is gained from drilling and production. 





A  -  Prospect stage 


             Exploration risk analysis


B  -  Post Discovery 


C  -  Post appraisal drilling 


D  -  Development drilling 


E  -   Production begins








Investment decisions for exploration and for field development are based on the best estimates of working interest reserves – in this case around 500 MMBBLS. The reserves “booked” correspond ordinarily to “proved reserves” only and the reserves to which the company is actually entitled to lift. Under PSCs the percentage is usually around 50 to 60% of working interest barrels. 
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The value of reserves changes throughout the prospect/field life cycle. 








Based on $20.00/BBL oil price and Government take of 66%.








Figure 8-2 
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Figure 8-4
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Rule of Thumb  for  Production Acquisitions











Producing reserves are worth from 1/2 to 2/3rds of the wellhead price times Company take.








Producing reserves (without substantial sunk costs) are worth roughly ½ the wellhead price times Company take. 








For example: Company take for oil in Indonesia is around 13-14% (standard contracts). Assume oil prices are around $20/BBL. 





The value of the producing reserves in-the-ground (working interest barrels) should be around $1.30 to $1.40/BBL   [½ of  $20/BBL * 13-14%]. 





Similar Gulf of Mexico OCS reserves according to this Rule would be worth $5.00/BBL or so. [½ of  $20/BBL * 52%].





Weaknesses: (all Rules of Thumb have their weaknesses)


Most production has associated sunk costs 


Few production acquisitions comprise producing reserves only 


This rule does not take into account timing (i.e. long-life reserves vs other)


This rule does not accommodate price escalation


This rule assumes operating costs are not inordinately high or low  























































































































Proved Reserve Values — U.S. Onshore


                           $/Mcfe 





		Asset 	Corporate


5-year Average	$0.92	  $1.15


3-year Average	$1.01	  $1.22


2-year Average	$1.05	  $1.26


1-year Average 	$1.21	  $1.33





Weighted averages, Oil and liquids converted @ 6:1


Asset values are based on transactions <$750 MM


Corporate values exclude Chevron/Texaco and Conoco/Phillips mergers 





Average prices paid





All of 2003	    $6.75/BOE


1st Quarter 2004	    $6.01/BOE


2nd Quarter 2004    $9.12/BOE
































Update – October, 2004





Various quotes: 





“Buyers are paying up to $2—sometimes more—per Mcfe for proved reserves, and this is including proved undeveloped (PUDs) reserves. Value is even being assigned to probables and possibles, which were given away not so long ago.”





“Kerr-McGee Corp. made a point in the announcement of its bid for Westport Resources Corp. this past spring that some of the $2.5-billion purchase price was for probables and possibles. The total deal consisted of 297 million barrels of oil equivalent (BOE) and 300 million unproved.” 





“In all basins, prices are rising—to as much as $11,000 to $13,000 per daily flowing Mcfe and $1.50 to $2.00 per Mcfe for proved reserves,  “ 





“The average price paid for U.S. assets in 2003 was $22,000 per daily flowing BOE, Kubicek adds. This year, the average is $44,000 and some deals have carried an implied price of as much as $80,000.” 





“Sullivan notes that companies funded with private equity are feeling squeezed out. When properties are selling at PV-10, or a 10% discount to present value, the greatest hope of a return is 10%, if all goes well. Private-equity providers seek returns of more than 15%.”






































  





From: “Exit Here” Oil & Gas Investor, October, 2004,  pgs 73-76 





Table 8-10








	Summary of Assumptions  –  Gas Discovery Economic Model 





Field Size 			 	500 BCF


Peak Production Rate 	  	82 MMCFD 


					30 BCF	 in 1st year of production 


							Beginning of year 4


Production/Reserves Ratio 		6%  — 8-year plateau





Gas Prices 				Various (flat – no escalation)  





Capex					$0.40/MCF


Opex					$0.38/MCF 


					($4 MM/year “fixed” + $0.20/MCF “variable”)




















Table 8-1








	Summary of Assumptions  –  Economic Model 





Field Size 			 	100 MMBBLS


Peak Production Rate 	  	33,000 BOPD


					12 MMBBLS in 3rd year of production


Production/Reserves Ratio 		12% 





Oil Price 				$20.00 (flat – no escalation)  





Capex					$3.50/BBL


Opex					$3.40/BBL 


					($10 MM/year “fixed” + $1.50/BBL “variable”)





Costs as a % of Gross Revenues	34.5% 





Fiscal Terms 				Production Sharing Contract


					10% Royalty


					60% Cost Recovery Limit


					40% Government Share of Profit Oil  


					33% Income Tax Rate 


					Depreciation — 20%/year for cost recovery and taxes  














Figure 8-8 





This announcement for Talisman’s 11,300 BOPD discovery in Malaysia is unusually informative by industry standards.   





Figure 8-13





Figure 8-14





Value  of  Producing  Reserves  $/BBL


DCF NPV 12.5% 
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Value of Producing Reserves – Depends a lot on prices and terms. 





No Sunk Costs —  Moderate operating costs —  Un-risked Net Present Value (NPV) — Discounted at 12.5% — Based on US$15, 20 and 25 per barrel wellhead price —  no price escalation.
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 P/R ratio – Represents the percentage of recoverable reserves from a field produced in a peak year of production. For example if an 80 MMBBL field produces 10 MMBBLS in the peak year of production the P/R ratio is 12.5% (10/80 MMBBLS). Typically, gas fields have low P/R ratios if they are able to produce at all. 





Additional gas reserves found later and developed





Original gas reserves discovered and developed 





Additional oil reserves found later and developed





Original oil reserves discovered and developed 











If additional gas reserves are discovered, they cannot be produced concurrently. They will be produced later unless additional markets are developed. 





If additional oil reserves are discovered, they can be produced concurrently with existing production. 





Figure 8-5 
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One key difference between oil and gas is due to market constraints and timing of production. For those fortunate enough to find a gas market it usually takes longer (from discovery to start-up) to get on-stream and typically gas fields cannot be produced as quickly as oil fields i.e. lower production-to-reserves (P/R) ratios. Furthermore, with the limited markets available to most gas discoveries, added reserves must wait. 
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