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UNITED STATES OF AMERICA 

BEFORE THE 
FEDERAL ENERGY REGULATORY COMMISSION 

 
Kern River Gas Transmission Company  )             Docket No. RP04-__-000

 
PREPARD DIRECT TESTIMONY OF 

EDWARD H. FEINSTEIN 
ON BEHALF OF 

KERN RIVER GAS TRANSMISSION COMPANY 
 
Q. Please state your name, occupation and business address. 

A. My name is Edward H. Feinstein and my business address is 1155 15th Street, 

N.W., Suite 400, Washington, D.C. 20005.  I am a consulting petroleum engineer 

with the firm of Brown, Williams, Moorhead & Quinn, Inc. 

Q. Please describe your business experience and educational background. 

A. I received my Bachelor of Petroleum Engineering degree at the University of Tulsa 

in May 1963.  From July 1963 to February 1998, I worked at the Federal Energy 

Regulatory Commission (“FERC”) and its predecessor, the Federal Power 

Commission (“FPC”).  From the time of my employment at the FPC until 

approximately 1970, I was engaged in work involving economic feasibility studies 

in certificate proceedings under the Natural Gas Act (“NGA”).  This work was 

concerned primarily with market, engineering, and financial analyses for the 

purpose of determining the economic feasibility of pipeline projects proposed in 

certificate applications.  From 1970 to the present, my efforts have been 

concentrated on determining the appropriate depreciation rates for oil and gas 
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pipeline facilities, including the determination of potential supplies of oil and 

natural gas, and with other rate issues such as storage utilization, operations and 

cost allocation and gathering rates.  During my nearly 35 years with the 

Commission, I earned positions of increasing responsibility, including Chief of the 

Depreciation Branch.  In March 1998, I joined the firm of Brown, Williams, 

Scarbrough and Quinn, Inc., predecessor to Brown, Williams, Moorhead & Quinn, 

Inc.  I am a member of the Society of Depreciation Professionals and the Society of 

Petroleum Engineers.  I have presented testimony on many different subjects, 

including gas supply and deliverability, depreciation, gathering issues, and storage 

operations and cost allocation.   

Q. What is the purpose of your testimony? 

A. My testimony addresses the determination of the just and reasonable depreciation 

rates to be applied to Kern River Gas Transmission Company’s (“Kern River’s”) 

depreciable transmission and general plant, as well as for the first time an 

appropriate allowance for negative salvage.  As part of the support for my 

determinations, I am presenting a detailed depreciation study as well as an 

assessment of Rocky Mountain gas supplies as they relate to the useful life of Kern 

River’s pipeline system.   

My testimony does not address Kern River’s levelization models or the 

ratemaking treatment of depreciation of transmission plant other than compressor 

engines in the models.  Those elements of Kern River’s proposed rates are 
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explained in the direct testimony of Mr. Bruce Warner and Mr. Martin Hansen.  It is 

important to understand that my several recommended depreciation rates will have 

different purposes.  My recommended depreciation rate for transmission plant; 

other than compressor engines is a book depreciation rate.  It will not be used 

directly for ratemaking purposes because Kern River’s levelized rate model adjusts 

the annual depreciation expense for other transmission plant within the computation 

of the levelized cost of service.  Similarly, my recommended depreciation rate for 

the Big Horn Lateral is for book accounting only, since the cost of service is a 

levelized computation.  I also recommend a depreciation rate for the High Desert 

Lateral, which is used in this filing for the determination of a recourse rate only, 

since the rates charged to the anchor tenant on the lateral are negotiated rates.  I also 

present in this testimony recommended amortization rates for intangible plant 

which are also book depreciation rate recommendations since Kern River includes 

intangible plant within the levelization of transmission plant in determining cost of 

service.   

As part of the depreciation study, I am recommending that for regulatory 

and book purposes transmission compressor engines and all general plant be 

depreciated separately and apart from the levelization process.  I recommend 

traditional straight line depreciation of compressor engines and general plant.  The 

description of such facilities, support for my recommended change in methodology 

and the proposed procedure for removing such categories of plant from the 
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levelized cost of service are enumerated in my testimony.  I also discuss the 

determination of the reuglatory assets related to general plant and the compressor 

engines. 

Q. Please describe the depreciation rates you have calculated to be applied to Kern 

River’s depreciable transmission and general plant. 

A. As a result of my studies and determinations, I am recommending the following 

depreciation rates: 

 INTANGIBLE PLANT

   Amortization – High Desert Lateral 4.76 percent

   Amortization – Blue Diamond 3.92 percent

 TRANSMISSION PLANT  

  Depreciation - Compressor Engines 9.92 percent 

  Depreciation - Other Transmission 3.39 percent

  Depreciation – Big Horn Lateral 6.67 percent

  Depreciation – High Desert Lateral 4.76 percent 

  Negative Salvage - Other  0.21 percent  

GENERAL PLANT 

 Acct. 391  Office Furniture and Equipment 

  Office Furniture    6.67 percent 

  Computer Hardware    20.00 percent 

  PCs and Laptops    33.33 percent 

  Computer Software    20.00 percent 

  Office Equipment    6.67 percent 

Acct. 397  Communication Equipment  10.00 percent 
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Acct. 392  Transportation Equipment   18.00 percent 

Acct. 394  Tools, Shop and Garage Equipment 4.00 percent 

Acct. 396  Power Operated Equipment  4.00 percent 
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Q. Please explain your depreciation analysis for Kern River with respect to 

transmission plant other than compressor engines. 

A. The methodology I employed for determining Kern River’s just and reasonable 

depreciation rates and negative salvage rates is fully consistent with Commission 

precedent.  I analyzed Kern River’s system operations, along with its markets and 

sources of gas supply.  I determined an average remaining life of Kern River’s 

transmission plant based on the expected physical lives of its transmission facilities, 

as well as an economic life of its pipeline based upon projected Rocky Mountain 

Area gas supplies.  I also considered how competition in the natural gas industry 

affects the economic life of Kern River’s facilities.  I applied the average remaining 

life to each of its plant accounts to determine the composite depreciation rate for the 

transmission plant function.   

I determined the negative salvage rate by employing the total negative 

salvage amount provided to me by Mr. Barrie McCullough, a former operations 

engineer, and now a consultant, for Kern River, to the same physical lives and 

economic life used to determine the transmission plant depreciation rate.  I 

independently reviewed Mr. McCullough’s negative salvage analysis and I 

determined that the calculation used by Mr. McCullough reflects 



Exhibit KR-5 
Page 6 of 45 

 

 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

conventional/standard industry practice.   Mr. McCullough’s analysis is attached to 

my testimony as Exhibit No. KR-8. 

Q. Can you explain the reason for the differences between Kern River’s existing 

transmission plant depreciation rates and the proposed rates? 

A. Schedule No. 1 of Exhibit No. KR-6 shows a comparison of Kern River’s existing 

transmission depreciation rates with the proposed rates.  The differences in the 

proposed transmission plant depreciation rates compared to Kern River’s existing 

rates are due to the addition of new, relatively undepreciated facilities, along with 

an evaluation of the gas supply and competition environment as it affects the useful 

life of Kern River’s existing pipeline facilities.   

Depreciation Generally 11 
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Q. Please explain what depreciation is and how it is used for rate purposes. 

A. Depreciation is the allocation of the original cost of tangible facilities in service 

over their useful lives.  Stated another way, depreciation is the mechanism by which 

the plant investment is recouped in an orderly fashion over the useful life of the 

investment.  For accounting and rate purposes, it is treated as an operating expense.  

Depreciation is intended to recover the invested capital systematically over the 

useful life of the universe of relevant assets. 

Q. What method or approach did you use to determine Kern River’s proposed 

depreciation rates? 



Exhibit KR-5 
Page 7 of 45 

 

 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

A. I used the Average Service Life approach for all classes of transmission property 

and recommend that Kern River’s depreciation rates in this case be based on this 

approach.  This approach is the most widely used of all the methods to determine 

depreciation rates for major onshore transmission pipeline systems.  

Q. Why did you choose the Average Service Life approach?  

A. Depreciation rates depend on estimates of service life of plant investment.  Because 

natural gas pipeline systems are made up of a host of different, complex property 

units, it would be impractical to calculate and apply separate depreciation rates for 

each unit of property.  This calculation would place an undue burden on the 

accounting system for depreciation purposes, requiring the maintenance of records 

for each individual unit of property.  Consequently, the normal approach for 

developing depreciation rates is to calculate the rates for groups of plant based upon 

average service lives for those groups which are determined to be appropriate 

through studies of the forces affecting the lives of the pipeline’s facilities.  Under 

this method, individual facilities booked to each relevant FERC account are treated 

as a single group classified by each account.   

Remaining Life Factors 17 
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21 

Q. What causes a plant unit to reach the end of its useful life and retirement? 

A. The measurement of depreciation recognizes that all plant will ultimately reach the 

end of its useful life.  The end of the useful life and retirement from service may be 

caused by the following factors: 
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• wear and tear 
• action of the elements 
• deterioration  
• inadequacy  
• obsolescence 
• requirements of public authorities 
• adequacy of supply or market. 

Q. Please describe these factors in more detail and explain which are the most common 

causes of retirement. 

A. The physical causes, such as wear and tear and deterioration, are the most readily 

observed reasons for retirements.  Functional causes, such as inadequacy, 

obsolescence, requirements of public authorities and inadequacy of supplies or 

markets, are probably the more prevalent causes of retirements in the pipeline 

industry.    

Q. What is the “adequacy of supply or market” factor and what is its significance 

A. For a pipeline system such as Kern River, all of the above causes of retirement, 

whether physical or functional, have one thing in common:  they are ever-occurring 

and affect individual facilities.  In contrast to factors such as physical deterioration 

or obsolescence, the adequacy of supply or market is unrelated to the physical 

characteristics of the property or the action of public authorities.  Adequacy of 

supply or market is probably the single most important factor resulting in premature 

retirements because this factor may affect a large portion of a pipeline system; 

therefore, I will treat this subject in more detail.   In a depreciation study, the 

adequacy of supply and markets is referred to as the economic life.  
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Q. What model did you use for determining depreciation? 

A. I employed the straight-line, average remaining life method as traditionally adopted 

by the Commission.  It is described as follows:                       

ARL
DRCOR)(SDBDE −−−

=  5 

6 

7 
8 
9 

10 
11 
12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

Where, 

DE =  the depreciation rate 
DB =  the depreciation base or original cost 
   S =  the gross salvage of the DB upon retirement 

             COR =  the cost of removal 
     DR = the accumulated depreciation reserve 
             ARL = the average remaining life 

Q. What is the purpose of using the above equation to determine depreciation? 

A. The determination of depreciation using the above equation serves three purposes: 

• capital recovery  - ratably allocates a known fixed cost, 

• cost of removal  - ratably allocates a future obligation, 

• salvage  - ratably reflects recognition of future value. 

The concept of an average service life or remaining service life for a 

property group implies that the various units in the group have different lives.  The 

average life of any group of plant items is a matter of estimate until all the items in 

that group have been finally retired.  The issue here, therefore, is to determine the 

average life before complete retirement of all units occurs.  The average remaining 
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service life method determines the average period of time the facilities will be in 

service.  This is normally done by first determining the historical life of the plant 

group and then estimating the life expectancy for the items remaining in service.  

The life experienced plus the expected life comprises the average life for the group.  

This analysis can be done by determining the separate lives for each of the property 

units or by constructing a survivor curve for the entire group.  In my analysis for 

Kern River, I employed the group method and I used a survivor curve for each 

group of facilities. 

Q. What is a survivor curve and what is its purpose? 

A. A survivor curve, fitted to a particular type of plant, predicts the average remaining 

service life and normal retirement pattern of that plant.  A survivor curve 

graphically reflects the percent of capital investment remaining at each age 

throughout the entire physical life of an original group of property.  From the 

survivor curve, the average service life or average remaining life can be calculated.   

The survivor curves are referred to as Iowa type survivor curves (see 

Schedule No. 2 of Exhibit No. KR-6).  They were originally developed at the Iowa 

State College Engineering Experiment Station and refined through an extensive 

process of observation and classification of the ages at which industrial property 

had been retired. Iowa survivor curves are used to account for the normal 

retirements that occur over the life of a specific type of plant.  

Q. How accurate are survivor curves in determining the physical life of facilities? 
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A. The determination and use of a survivor curve to determine the physical life of 

facilities requires a great deal of experience and knowledge in the interpretation of 

the results of such a study.  The use of judgment must include investigation into 

whether future, normal retirements can be predicted based on the past performance 

of those facilities.  For example, research on my part, along with discussions with 

Kern River’s operating personnel, indicate certain pipeline and appurtenant 

facilities may be subject to premature retirement relative to that predicted by the 

survivor curve study. 

Economic Life of the Kern River System 9 
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Q. Please describe the economic life of the Kern River system. 

A. The economic life of the Kern River system is dependent primarily upon the 

productive capability of the supply areas from which it receives gas for 

transmission.  On the other hand, Kern River’s markets are made up of a 

combination of municipalities, an assortment of industrial concerns, cogeneration 

and other natural gas-fired power generators, local distribution companies,and 

various other pipeline shippers who seek to transport gas produced in the Rocky 

Mountain region to their end use markets or facilities.  Generally, the lives of Kern 

River’s markets, in and of themselves, are relatively long-term.  However, any 

potential loss of markets may affect the useful life of a particular facility or of some 

portion thereof.   
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Adequate supply of gas for shipment is crucial to the remaining life of a 

pipeline system.  Essentially, the sole source of gas for transportation in Kern 

River’s pipeline facilities are the gas supplies of the Overthrust Belt and the Green 

River Basin of the Rocky Mountain Area. These two gas producing provinces are 

confined to a pocket located in northeast Utah and southwest Wyoming.  I analyzed 

Kern River’s Rocky Mountain gas supply as it would affect its system and 

performed studies concerning the supply life.  The results of those studies, when 

directly related to Kern River’s existing facilities, indicate an economic life of 

approximately 25 to 30 years.  The average economic life of Kern River’s facilities, 

which I will discuss further in my testimony, should be used to determine the 

average remaining life for the calculation of depreciation in this proceeding. 

Gas Supply 12 
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Q. Please describe the gas supply analysis you performed and its purpose. 

A. I studied, analyzed and modeled the gas supply of the Rocky Mountain area.  I 

analyzed available data on existing, proven reserves of natural gas, as well as the 

various estimates of potential gas resources.  I constructed a model to forecast the 

future availability of gas from the relevant supply sources.  The purpose of my gas 

supply analysis is to determine a realistic economic life of pipeline facilities that are 

dependent upon such supplies.   

In order to go about determining the supplies of gas that are realistically 

accessible through Kern River, I recognized the gas resources that are categorized 
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as proven reserves and undiscovered resources.  Natural gas resources occur in 

porous and permeable reservoir rock, which at a particular period in time can be 

technically and economically produced using normal production practices.  

However, production from area to area differs because the size, location, physical 

properties and depth of each reservoir varies widely.  The analysis and results of my 

gas supply study are summarized below.    

Q. Please describe the results of your gas supply analysis. 

A. The results of the model indicate a certain amount of risk for pipelines that rely 

disproportionately upon a single area, however broad, for their long-term future 

supplies.  The western Rocky Mountain area is presently the main source of gas for 

transportation through Kern River’s pipeline system. 

Kern River transports gas produced from two major producing areas of the 

Rocky Mountain Area (Utah-Wyoming Thrust Belt and Moxa Arch).  These areas 

are located in the Overthrust Belt and the western portion of the Green River Basin.  

While Kern River’s present facilities and sources of supply are principally confined 

to the Overthrust Belt and Western Green River Basin, there are also other 

significant supply areas in the Rocky Mountain Area that, in the future, it logically 

would attempt to access. 

Q. Did you evaluate other potential gas supplies accessible to Kern River? 

A.    Yes. Although there are other viable supply areas of the Rocky Mountain Area in 

which Kern River could possibly source available gas, the farther the producing 
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area is from Kern River’s pipeline system, the more uncertain is the potential to 

connect such supplies.  Distance from Kern River’s pipeline, of course, is not the 

only gas supply risk factor.  Other factors such as gas price differential and the 

California delivery cost of transportation on Kern River compared to other pipelines 

must be considered.  Further, the certainty of connecting gas supplies from other 

producing areas in the future is not assured, as Kern River would be confronted 

with an array of competitive forces already ensconced in the area. 

Other supply areas from which Kern River could potentially source its 

throughput are the Central and Eastern portions of the Green River Basin and other 

Rocky Mountain basins located one interconnection charge away from its current 

sources.  Such producing areas are the San Juan Basin, Uinta Basin and Piceance 

Basin.  These basins have some potential as promising supply sources, but there is 

significant uncertainty about their viability as long term sources of throughput for 

Kern River. 

Q. What is that uncertainty? 

A. For one thing, gas supply data for specific areas is highly proprietary, making it 

difficult to evaluate the extent and economics of supplies.  In addition, there is a 

significant uncertainty which new areas, if any, that Kern River could economically 

source for future available gas.  It is for these reasons that I employed the entire 

states of Wyoming, Utah and Colorado as a surrogate area in which to determine 

the future supplies of gas that could flow in Kern River’s system.  As described 
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above, by employing the entire Colorado, Utah and Wyoming producing regions in 

my study, my determination of the remaining economic life of Kern River’s 

facilities is very conservative.

My determination of the amount of productive capacity of gas for which 

Kern River could compete to obtain gas to flow through its system is summarized in 

Schedule No. 4 of Exhibit No. KR-6 and derived in the Assessment of Natural Gas 

Supplies, which is included as part of Exhibit No. KR-7.  The premise of my gas 

supply model is to estimate the quantities of gas available from both existing and 

future sources.  The quantity of gas available from existing sources is generally the 

product of studies published by the Energy Information Administration (“EIA”).  

With respect to the availability of gas from future discoveries, I applied an 

Effectiveness of Exploration Model.  The basis of the model is shown on Schedule 

No. 3 of KR-6 and is more fully explained in the Assessment. Comparing the 

results of the determination of the availability from future discoveries with the 

estimates of potential resources made by the Potential Gas Committee (PGC) 

indicate that the Effectiveness of Exploration approach is reasonable, as its 

estimates are actually greater than those of the PGC (see Schedule No. 13 of 

Exhibit No. KR-6). 

Q. How did you use the results of the gas supply study? 

A. I used the results of my gas supply study to determine the economic life of Kern 

River’s gas transportation system.  There are clear trends, as pointed out in this 
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presentation, suggesting that the Rocky Mountain gas supply market is moving 

from a supply/demand balance controlled by demand to one controlled by supply.  

The production profiles I developed indicate deficiencies in the ability of the Rocky 

Mountain area to maintain high levels of throughput in all available pipeline 

capacity.  As can be observed from the availability profiles I developed, 

supply/demand deficiencies are projected to begin in the second decade of the 21st 

century.    This may create situations where major retirements of pipeline facilities 

take place. By the year 2030, my studies further indicate, the Rocky Mountain area 

could provide less than 60 percent  of its current productive capacity.  In the 

meantime, new pipeline capacity nevertheless is being proposed and, at least in the 

near future, will continue to be added in order to move the system’s presently 

increasing gas production to markets.  However, after gas availability reaches a 

peak and begins to decline, underutilization of some pipelines is certain to occur.  In 

other words, there will be excess pipeline capacity in the region at that time.  The 

production profile of the Rocky Mountain basins calculated under the supply model 

is shown on Schedule No. 4 of Exhibit No. KR-6.   

Q. What did these results tell you about the economic life of Kern River’s system? 

A. The results of my gas supply model, coupled with Kern River’s position as a 

pipeline largely dependent on specific sources of Rocky Mountain gas, strongly 

indicate an economic life for Kern River’s pipeline system of approximately 25 to 

30 years.  The analysis of the economic life of a major interstate pipeline system 
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involves consideration of not only the related gas supply, but the company’s 

markets and competitive position.  (See further discussion below.)  Therefore, in 

my opinion, at this time, using an economic life of 25 to 30 years to determine Kern 

River’s depreciation rate for transmission plant would certainly be just and 

reasonable.  

Q. What conclusions did you reach concerning Kern River’s remaining economic life?  

A. As a result of my analysis of Kern River’s system operation, the nature of its 

markets and the gas supply comprising its throughput, I determined the economic 

life to be 26 years.  This conclusion is based upon the likelihood of major 

retirements due to depletion of its traditional gas supply sources and the effects of 

competition. 

Q. Please describe the competition for markets and the competition for supply. 

A. The competition for markets is illustrated on Schedule No. 14 of Exhibit No. KR-6.  

Competition for the California market emanates  from several present sources and 

one important potential source.  Large volumes of natural gas enter the California 

market from (1) the San Juan Basin and West Texas and (2) from western Canada.  

In addition, potentially large LNG supplies from the Pacific Rim (possibly 

including Alaska) are presently proposed for the California market.  California also 

has certain, though less significant, gas supplies within the state. 

  With respect to the competition for supply, there is an air of uncertainty as 

supplies deplete within Kern River’s confined area of interest, geologically, the 
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Utah-Wyoming Thrust Belt and the Moxa Arch, forcing Kern River to expand its 

reach into other areas to obtain supplies for its shippers.  These other areas are 

distant (involving additional costs just to maintain throughput) and traditionally the 

hunting ground for other entrenched pipelines.  However, by employing the entirety 

of Colorado, Utah and Wyoming as the supply indicator for Kern River’s economic 

life, I have conservatively related supply to the economic limit horizon.   

Q. What are “major retirements”? 

A. Major retirements are retirements of facilities due to economic forces (rather than 

physical forces) such as gas supply depletion that cause underutilization and 

changes in system operations. 

Q. How did you determine project these major retirements? 

A. I determined major retirements that would take place along Kern River’s system 

from the results of my gas availability study.  The results are shown on Schedule 

No. 5 of Exhibit No. KR-6.  

Q. How did you determine the effect the combined supply areas would have on Kern 

River’s facilities? 

A. I determined the effect that the combined supply areas would have on Kern River’s 

facilities by assuming the decline in supply would result in an equal percentage of 

underutilization of Kern River’s pipeline. I performed the calculations for the 

supply availability from the Rocky Mountain Area using the results of the 

Effectiveness of Exploration Model.  The recommended economic life is an average 
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life.  Major retirements take place before and after the 26 year period.  I estimated 

the major retirements to take place in three-year increments, in direct proportion to 

the decline in gas availability.  I then determined the average remaining economic 

life by directly weighting the retirements with the corresponding number of years 

from 2003 to retirement.  By reciprocal weighting, the average remaining economic 

life is shorter.  I employed the direct weighting process which results in a longer, 

more conservative economic life.  To test the sensitivity of the three-year increment 

approach, I applied, instead, the same method on a yearly basis.  This test indicated 

a somewhat lower remaining economic life. 

Q. How significant can these major retirements be to a system? 

A. It is my experience in analyzing retirements of pipeline properties that major 

retirements take place in varying degrees.  In market areas, loss of customer base 

can cause underutilization and eventual retirement from such economic forces.  In 

supply areas, depletion of gas reserves and competition are typical causes of 

underutilization and eventual retirement.  For example, offshore Gulf of Mexico 

facilities are constantly being retired.  Further, on March 9, 2000, Trunkline Gas 

Company retired an entire 700-mile loop line on its mainline system from south 

Louisiana to Tuscola, Illinois.  Trunkline retired the pipeline loops because of 

severe underutilization of its mainline system.  Trans-Northern Pipelines Inc. 

similarly has sought and obtained abandonment authority from Canada’s National 

Energy Board for Trans-Northern’s entire Don Valley Lateral to Toronto Harbour 
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pipeline.  The company sought the retirement because the facility was in a “serious 

deficit position” due to reduced throughput. 

  Another aspect of the economic life component in the determination of 

depreciation is the capital recovery objective.  In addition to providing an adequate 

opportunity to recoup the investment in pipeline facilities and appropriately 

matching revenues to the costs of providing gas transportation services, which have 

already been described, another important factor in establishing depreciation rates is 

the long-term fairness of the depreciation component.  Specifically, the objective in 

this regard is to minimize intergenerational inequities in the consumption of service 

value (depreciation). 

  An important part of regulatory depreciation is the need to maintain long-

term intergenerational equity among users of Kern River’s pipeline system.  If the 

recovery of invested capital was unnecessarily deferred, an unfair burden would be 

placed upon future customers.  Inherent in regulatory depreciation is the premise 

that the ratepayers who are using the pipeline system should pay for their use.  If 

certain (compressor engines and general plant) of Kern River’s depreciation rates 

remain approximately the same as within current depreciation rates, further deferral 

of the recovery of invested capital will increase costs to future users of the system 

beyond the value of the service that they will consume. 

  Thus, as facilities become underutilized due to declining throughput, a 

depreciation rate which does not take such declines into consideration would result 
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Q. Are there other methods you could have used to determine the gas resources 

available and which would have produced better results? 

A. While other methodologies may also produce defensible results, in my opinion, my 

study represents a reasonable method of estimating the size and characteristics of 

the Rocky Mountain region’s gas resource base.  

Q. Why did you reject these other potential methodologies? 

A. For a study that ultimately determines the recovery of a pipeline’s investment in 

facilities, it is important that projections of gas production take into consideration 

only that portion of the ultimate resource that can reasonably be expected to be 

delivered to markets. By applying various estimates without recognizing the 

constraints, such as surface location restrictions, that not all pools below the surface 

will be discovered, and the economic realities of small pools, any production 

projections will surely overstate the future supply availability. 
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The purpose of depreciation is to recover investment over a reasonable 

period of time.  I do not believe it would be in the public interest to set a 

depreciation rate for Kern River based upon sources of supply, the availability of 

which to Kern River and its customers is highly uncertain.  Therefore, I think it 

would be unreasonable to include in the economic life evaluation other gas 

resources outside the Rocky Mountain region, which likely are not economic to 

attach to Kern River. 

Q. Did you examine the economic life of Kern River’s transmission assets from any 

other perspective? 

A. Yes.  I also simulated a realistic relationship between Kern River’s existing 

facilities and the amount of future gas available in the Rocky Mountain area.  The 

Rocky Mountain area is unique among the lower 48 gas producing states with 

respect to pipeline capacity.  It represents the last frontier for lower 48 gas supplies 

and new pipeline take-away capacity. 

  Expanding production in this area has occasionally outpaced the installation 

of new interstate take-away capacity.  The Commission’s present policy is to 

encourage and expedite, if possible, applications for a new capacity, specifically, in 

the Rocky Mountain area.  (See Mr. John Smith’s direct testimony for additional 

information.)  Surplus productive capacity in the Rocky Mountain area is forecasted 

and shown on Schedule No. 18 of Exhibit No. KR-6. 



Exhibit KR-5 
Page 23 of 45 

 

 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

  With the above in mind, my main assumption in the simulation of a realistic 

relationship between Kern River’s existing facilities and the amount of gas 

available in the Rocky Mountain area, is that any surplus or excess productive 

capacity will be attached and transported to market by newly constructed pipeline 

capacity.  That is, producers will not husband surplus productive capacity to wait 

for existing pipeline capacity to become available to them.  Therefore, utilization of 

Kern River’s existing facilities will depend on future productive capacity.  Kern 

River’s 2003 share of the productive capacity of the Rocky Mountain area was 

13.03 percent.  However, as the annual production in the area increases, and new 

pipeline capacity is built, Kern River’s share of total production declines. When the 

area’s production peaks (expected in 2015), Kern River’s share of the total supply 

decreases to 11.52 percent.  The profile of Kern River’s throughput related to its 

existing capacity, as forecasted using the area-wide productive capacity as 

developed in Exhibit No. KR-6, is shown in Schedule No. 20 of Exhibit No. KR-6.  

In summary, there will come a time in the future when gas supplies in the Rocky 

Mountains will fall below aggregate pipeline capacity.  This could occur as soon as 

2015 as my simulation demonstrates. 

  Further, the result of the simulation indicates that, by 2030, Kern River’s 

pipeline capacity relative to total Rocky Mountain production capacity, could be 

less than one-third of what it is today.  These results are conservative, as the 
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Determination of Depreciation Rate for Kern River’s Transmission Plant  3 
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Q. What is the significance of the average remaining life factor in determining 

depreciation and what is its relationship to the economic life? 

A. The 26-year economic life of Kern River’s transmission system plays a key role in 

the determination of the average remaining life (“ARL”) factor in the depreciation 

formula I described above.  ARL represents the average year of the final investment 

recoupment.  More precisely, it reflects a point in time around which major 

retirements will occur. The best way to describe the relationship of the economic 

life to the ARL is to overlay it with the normal retirement survivor curve (physical 

life). 

The survivor curve represents the pattern of normal, annual retirements that 

will occur out to 50 years.  I determined the normal retirement curve for each of 

Kern River’s transmission accounts.  For example, I determined that Account 367 

(Mains) has an average service life of 60 years, with an R4 survival pattern.  This is 

shown on Schedule No. 2, page 1 of Exhibit No. KR-6.  Mains make up over 85 

percent of Kern River’s mainline transmission system.  This determination was 

made in part by employing an analysis of the type of equipment, its usage and 

condition, as well as its age and survivor curve retirement patterns of such facilities 

that are typical in the industry.  I determined the survivor curve and resulting 



Exhibit KR-5 
Page 25 of 45 

 

 

1 

2 

average service life which best applies for the plant in each of the other accounts as 

follows:   

 Account No. Description  Average Service Life Survivor Pattern3 
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 365.2  Rights-of-way   60    R3  

 366.2  Structures   40    R4 

 368  Compressor Sta.- Other 25    R3 

 369  Meas. & Reg Sta. Eq.  40    R2 

 370  Communication Equip. 10    R2

Q. How is the survivor curve used to determine the ARL? 

A. When the economic life is applied to the survivor pattern, future normal retirements 

beyond the 26-year period are truncated.  The average remaining life is determined 

by integrating or calculating the area under the truncated survivor curve.  For the 

transmission mains, the ARL was determined to be 24.3 years.  This is shown on 

Schedule No. 6 of Exhibit No. KR-6.  Similar determinations were made for the rest 

of the accounts in the transmission function.   

  After determining the individual ARL’s for each account, I then divided 

each ARL into the difference between the depreciable plant and the accumulated 

reserve for depreciation, thus arriving at the indicated depreciation expense.  The 

indicated depreciation expense for each account was totaled.  This is the indicated 

depreciation expense for the total transmission plant.  I performed this operation for 
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the years 2004 to 2006.  This is shown on Schedule No. 6 of Exhibit No. KR-6.  

The indicated depreciation rate for Kern River’s transmission plant is 3.39 percent. 

Q. How did you reflect near-term plant additions and retirements? 

A. In order to reflect near-term plant additions and retirements for purposes of 

depreciation rate stability, I performed a three-year depreciation rate determination, 

employing plant additions and retirements for 2004 through 2006.  This also is 

shown on Schedule No. 6 of Exhibit No. KR-6.  The indicated depreciation rate was 

then calculated by dividing the total indicated 3-year expense by the depreciable 

plant.  

  The gross depreciable plant as of January 31, 2004, as adjusted through the 

end of the test period, was provided to me by the company.  With respect to actual 

and very near-term additions of plant, I estimated various amounts. Near-term 

retirements also were estimated.  Schedule No. 6 of Exhibit No. KR-6 shows the 

gross and net plant balances for depreciation determination purposes. 

Q. How did you determine the January 31, 2004, as adjusted, reserve for depreciation 

for the transmission function? 

A. The January 31, 2004, as adjusted, reserve for depreciation for the transmission 

function was provided to me by the company.  Kern River, like most interstate gas 

pipeline companies, books depreciation on a functional basis.  Therefore, I 

determined a theoretical reserve for depreciation for each account for calculation 

purposes, all the while maintaining the actual total booked reserve figure.  The 
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shown on Schedule No. 6 of Exhibit No. KR-6. 

Negative Salvage Rate  3 
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Q. Please explain the term “negative salvage.” 

A. Negative salvage is the net amount of funds necessary to retire a specific facility or 

group of facilities.  It is the difference between the gross salvage, if any, and the 

cost of removal.  Gross salvage may be in the form of value of the facilities stored 

in a warehouse for reuse or the proceeds from a sale of such facilities. 

Q. What is a negative salvage rate? 

A. A negative salvage rate is the annual rate, as a percent of the gross plant subject to 

retirement that will accrue enough funds in an orderly and fair manner to cover the 

cost of retirement.  I used the same straight line, remaining life method that I 

employed to determine the depreciation rates to accrue negative salvage funds.  

  The negative salvage rate reflects the future obligation of removal when the 

plant is retired.  Like depreciation, the cost of retiring facilities is a legitimate cost 

of doing business.  It is both reasonable and necessary for the ratepayers who are 

receiving service from these facilities to fund the additional costs of retirements 

through negative salvage depreciation rates.  To ensure that an adequate reserve 

will be on hand to decommission the facilities when they are retired, and to restore 

the land to its original condition, I recommend that Kern River propose to collect 

such an amount in rates over the estimated remaining useful life of its plant.  Failing 
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to include such an expense in current rates will force a subsequent generation of 

ratepayers to subsidize service provided to current ratepayers.  Furthermore, a 

negative salvage allowance requires current ratepayers to pay the full cost of using 

these facilities by bearing their fair share of these costs. 

Q. What determines the manner in which abandonment takes place? 

A. Authorization under Section 7 of the Natural Gas Act for the abandonment of 

natural gas facilities provides for actions that require an environmental assessment 

by the FERC (18 C.F.R. § 380.5).  It is this assessment that describes the manner in 

which the abandonment is to take place.  This places a monetary burden on Kern 

River to decommission its facilities correctly and restore the land to its original 

condition. 

Q. In your view, will Kern River’s facilities eventually be decommissioned? 

A.      Kern River’s pipeline facilities will have to be decommissioned.  Pipeline facilities 

eventually wear out, become obsolete or uneconomic.  This fact is demonstrated by 

my plant retirement and survivor curve analysis, which reflects retirements due to 

physical causes.  Gas supply and facility utilization studies reflect retirements that 

occur due to specific pipeline facilities becoming obsolete, redundant or otherwise 

unnecessary.  At some point, each pipeline reaches the end of its economic life. 

Q. What did you calculate Kern River’s negative salvage rate to be and how did you 

determine that rate? 
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A. I analyzed Kern River’s historical retirements, conversed with company personnel 

and reviewed the experiences of other companies.  I found that the cost of removal 

will out-pace any gross salvage received for such retirements.  Based on that 

analysis, I determined net negative salvage values that vary with each type of 

facility and age at retirement.  

Q. Can you provide a more detailed description of your determination? 

A. My determination of the appropriate negative salvage rate began by familiarizing 

myself with Mr. Barrie McCullough’s engineering determination of salvage and 

cost of removal for Kern River.  

  My determination of the negative salvage rate is a combination of two 

distinct annual negative salvage accrual calculations.  The negative salvage rate is 

the quotient of the annual negative salvage accruals, divided by the gross plant.  I 

determined the negative salvage base for the ongoing normal, interim retirements 

separately from the major retirements and final closure, because each has an 

associated average life different from the other. 

  Normal retirements will occur from 2004 for a period of an average of 26 

years.  The remaining facilities will be subject to final closure at the end of the 26-

year economic life.  I determined the retirements for each plant account from the 

same survivor curves that I developed earlier for depreciation purposes.  Recall that 

the survivor curve is actually a graphic representation of normal retirements over a 

period of time.  The 26-year period of retirements for each account is shown on 
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Schedule No. 8 of Exhibit No. KR-6.  I combined all the interim retirements and 

determined an average remaining life of 17.25 years that would apply as the 

average period of time to accrue the negative salvage for the interim retirements.  

This is also shown on Schedule No. 8 of Exhibit No. KR-6.   

  After I determined the future annual normal or interim retirements for each 

account that would be affected by negative salvage, I applied various net negative 

salvage values, ranging from 0 to 10 percent, to the anticipated facility retirements.  

These factors are supported by observation of Kern River’s historical retirement 

experience referred to earlier, discussion with Kern River operating personnel and 

the experience of other pipeline companies.   

  I adjusted Mr. McCullough’s total negative salvage estimate to reflect the 

fact that some of the facilities will not be retired at final closure, but as normal 

(interim) retirements over a period of time.  The difference between Mr. 

McCullough’s negative salvage estimate and that for the interim retirements 

represents the negative salvage at the final closure.  This is shown on Schedule No. 

9 of Exhibit No. KR-6.  The 26-year average economic life was applied to the final 

closure estimate.  I then created a composite of the 26-year accrual period for the 

final closure with the 17.25-year accrual period for the interim retirements to arrive 

at an average period of 25.55 years.  This is shown on Schedule No. 10 of Exhibit 

No. KR-6.  The 25.55 years is the result of direct weighting of the net negative 

salvage cost and the number of years to retirement.  When they are reciprocally 
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weighted, the result is 25.33 years.  I employed direct weighting in order to be 

consistent with my other conservative direct weighting factors.   

Q. Can you describe the mathematical calculations used to determine the negative 

salvage rate? 

A. Schedule No. 11 of Exhibit No. KR-6 shows the calculation of the negative salvage 

rate for Kern River’s transmission plant (other than compressor engines). I divided 

the estimated amount of negative salvage by the accrual period of 25.55 years.  I 

then divided that quotient by the transmission plant in service to arrive at 0.21 

percent.   

Q. How do you recommend net salvage be reflected for accounting purposes? 

A. I recommend that Kern River establish a sub-account for negative salvage in 

Account 108, Accumulated Provision for Depreciation of Gas Utility Plant.  

Negative salvage accruals and net salvage (gross salvage and cost of removal) will 

be recorded in this sub-account.  This treatment will enable the negative salvage 

accruals and the actual net salvage costs resulting from retirements to be identified 

separately, apart from the accumulated depreciation accruals. 

Q. What is the reason for creating this sub-account? 

A. There are two reasons for it.  First, a sub-account allows the negative salvage 

reserve to be reviewed periodically with ease.  This allows the detection of 

deficiencies or excesses in the accumulated reserve.  Second, when negative 

salvage accruals and net salvage costs from retirements are reflected in the 
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depreciation reserve, such reserve is distorted by the negative salvage amounts.  

This obscures the data in the reserve when making capital recovery depreciation 

analyses. Inflation, environmental and political considerations may result in future 

negative salvage costs that may differ from today’s estimates.      

Q. Based on your analysis, what did you determine Kern River’s net negative salvage 

for each dollar of plant retired to be? 

A. Analysis of Kern River’s operations, facility configuration, and actual retirements 

indicates future retirements will result in a cost of removal in excess of any gross 

salvage for such facilities.  I expect that Kern River will average approximately 5 

percent net negative salvage for each dollar of plant retired.   

Depreciation of Compressor Engines 11 
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Q. How did you determine the average service life of Kern River’s compressor 

engines? 

A. As Mr. Michael Falk explains in his testimony, each of Kern River’s gas turbine 

compressor engines is periodically replaced pursuant to a maintenance agreement 

with the engine manufacturer. While the average service life of the compressor 

engines is only 2.91 years, the retirement returns a positive net salvage value of 

over 70 percent of the original cost, with relatively little cost of removal.  

Specifically, a new compressor engine involves an investment of about $3,400,000.  

However, as shown in my study, the actual cost of each compressor varies over its 
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full service life based on fired-hours in use, salvage received upon retirement, cost 

of removal, and AFUDC, overhead and freight costs incurred.  

  My determination of the three-year average service life for the compressor 

engines is based on the actual additions and retirements experienced by Kern River 

my analysis of the actual service lives of the compressor units, as shown on 

Schedule No. 15 of Exhibit No. KR-6; and on the testimony of Mr. Falk. Mr. Falk 

discusses the operational history of Kern River’s compressor engines and identifies 

the number, types and locations of the engines. A summary of the costs and salvage 

is shown on lines 1, 2, 3 and 4 of Schedule No. 7 of Exhibit No. KR-6.  Additional 

support is also found on Schedule No. 17 of Exhibit No. KR-6, which is a graphical 

representation of the history of each engine by compressor station. 

  My analysis centered on the high load factor use of the Solar Mars 

compressor engines.  Mr. Falk explains the differences in operations of the Mars 

units and Kern River’s other compressors in his testimony.  

  Based on analysis of operations of the Solar Mars units, Kern River’s 

engineers have determined that the Mars engines should be replaced approximately 

every 30,000 to 35,000 fired hours, or within the general range of 2.5 to 4 years 

after initial installation.  This is not unusual for such equipment.  Equipment with 

moving parts can theoretically last for an extended period of time, as long as it is 

regularly overhauled and parts are replaced.  However, the overhaul and 

replacement of integral parts is costly.  It is the duty of the operations engineers to 
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determine the best operational cycle by weighing the cost of continuous 

overhauling and heavy maintenance versus replacement of the equipment. This 

balance includes considering the salvage value that can be received at various 

replacement intervals (e.g., the shorter the useful life, the higher the salvage value).  

It is this type of analysis that Mr. Falk and his engineers have performed.  Based on 

a careful, engine-by-engine analysis of Kern River’s actual history of retirements of 

Mars turbine compressors, I have determined that the useful life of the turbine 

engines averages 2.91 years. Schedule No. 15 of Exhibit No. KR-6 illustrates 

portions of my determination of the depreciation rate for the turbine engine sub-

account of Account 368, Compressor Station Equipment. 

Q. How does the 2.91 year service life and high positive salvage value for the 

compressor engines translate into a depreciation rate? 

A. Recall the depreciation formula I described earlier: 

ARL
DRCOR)(SDBDE −−−

=  14 

15 

16 

  Because of the high turnover rate of the compressor engines, the following 

formula should be used: 

ASL
COR)(SDBDE −−

=  17 

18 

19 

  Where, ASL is the average service life (i.e., whole life rather than remaining 

life).  
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Q. What is the whole life method and why did you use it to determine the depreciation 

expense for the compressor engines and the various properties in the general plant 

accounts? 

A. The whole life method, or vintage year accounting method, determines the 

depreciation rate for a particular property based upon its full service life rather than 

its remaining life.  Whole life depreciation results in the allocation of a gross plant 

base over the total life of the investment.  This method is particularly useful for 

short-lived, high turnover properties, such as those found in the general plant 

function.  Because of the short-lived and high turnover ratio of the compressor 

engines (2.5 to 4 years), it is an ideal approach to determining the depreciation 

expense. 

  The use of the remaining life approach for the compressor engines and 

general plant would seriously under-accrue any new plant unless it is reviewed and 

revised more often than the rate at which the facilities are turned over.  

  Net salvage plays a significant role in the depreciation determination the 

compressor engines.  The reason for this is that net salvage can be more than 70 

percent of the original cost of plant retired. 

  Thus, my investigation and analysis of the average service lives of Kern 

River’s compressor engines reveals that a 2.91 year life is just and reasonable.  The 

resulting annual depreciation rate for the compressors, which includes the large 

amount of positive salvage, is calculated to be 9.92 percent.  This is shown on 
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Schedule No. 7 of Exhibit No. KR-6, Compressor Station Engines.  Other 

appurtenant equipment in Account 368, Compressor Station Equipment, will be 

depreciated on a much longer term basis (average service life of approximately 25 

years with a composite transmission plant depreciation rate of 3.39%). 

Q. How do you recommend the compressors be treated for ratemaking purposes? 

A. Because of the high investment turnover and short service life, I believe that, for 

ratemaking purposes, the compressors should be removed from the gas plant 

investment that Kern River uses to levelize its cost of service and treated separately 

on a traditional, straight line depreciation basis.  The inclusion of these short-lived 

compressors in the levelized cost of service approach does not allow Kern River to 

recoup such capital investment over a reasonable period of time.  The levelized cost 

of service employs a total plant life far higher than the 2.91 year service life of the 

compressor engines.  To include the investment in the short-lived compressor 

engines in the levelized cost of service would also causes significant 

intergenerational inequities to rate payers. 

Q. Even though the compressor engines have a service life of only about three years, 

wouldn’t the investment be fully recouped eventually even if a long-life 

depreciation rate were used?  

A. Yes, eventually the investment would be fully recovered.  However, the recovery 

would not be in a reasonable and orderly fashion, thereby placing a burden on the 

company in the financing of replacements. In addition, because most of the 
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recovery of the investment (via depreciation) would be pushed forward in time, 

future ratepayers would be burdened with depreciation expense associated with 

facilities that had long since been retired.  In fact, by employing a long-life 

depreciation rate for the compressor engines, future ratepayers might very well pay 

for several generations of units at each station that were no longer in service. 

Q. Please explain how depreciation expense for such short-lived properties would be 

pushed forward and paid by future ratepayers. 

A. For example, the original Muddy Creek #1 Solar Mars unit was put in service in 

February 1992 and was retired in November 1995, a total service life of 45 months.  

Over those 45 months, Kern River accumulated depreciation of the engine at annual 

rates of 0.67 percent, 1.34 percent, 2.1 percent and 2.60 percent, recording total 

depreciation of $115,900.  However, if depreciation expense fully matched cost 

incurrence Kern River would have accumulated an amount equal to the gross 

investment in the unit of $1,890,440, less gross salvage value at the time of 

replacement, plus the cost of removal.  For the original Muddy Creek #1 unit, the 

gross salvage received was $1,183,448 and the cost of removal was $5,000.  Thus, 

over that unit’s 45-month service life, Kern River should have accumulated 

depreciation of $711,992 ($1,890,440 less $1,183,448 plus $5,000), or nearly 

$600,000 more than it actually recouped. 

Q. But isn’t it true that, under the average service life approach, there will be units of 

property which will be retired earlier than other similar units and that, at any 
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particular point in time, there will be some retired units in which depreciation was 

not completely accrued? 

A. Yes, under the average service life approach, that does occur.  The reason is that 

that method applies an average life to large groups of long-lived facilities, some of 

which are retired after less than the average life span, and others after more than the 

average life span.  In the end, however, the total investment is fully recouped.  This 

method (average service life or average remaining life), while not absolutely 

precise, is particularly adaptable to pipeline systems, which contain large numbers 

of plant units.  It would be a horrendous task with inherently uncertain accuracy to 

determine and assign a life to each of the hundreds of units of pipeline system 

property. Nevertheless, the average service life method  must be applied judiciously 

by treating short-lived facilities separate from long lived facilities.   

Q. Did Kern River always capitalize the investment cost of replacement turbine 

engines? 

A. It appears that the replacement engines were always capitalized, rather than 

expensed.  I am informed by Kern River’s personnel that all books and records 

available to them indicate the units were capitalized.  It is important to note that 

each replacement unit carries a different serial number.  This indicates that a new or 

refurbished unit was installed as a replacement for each unit that was removed. 
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Q. Please explain how you determined the appropriate amount of depreciation reserve 

attributable to the compressor engines that must be removed from the levelized cost 

of service. 

A. I determined the true reserve for depreciation for each of the compressor engines 

that has been in service during Kern River’s history.  I applied the actual, levelized 

depreciation rate that Kern River applied to each unit when it was in service to 

determine the total depreciation accrued on all engines from 1992 to 2004.  I then 

determined the balance of the depreciation reserve, which includes the accruals, 

retirements, salvage and cost of removal.  I determined the balance employing a 

depreciation rate that fully recoups the investment.  Comparing the reserve under 

the levelized approach and the reserve that recoups the total actual investments 

results in a regulatory asset related to the levelized depreciation of its investments 

in turbine compressor engines. I recommend that Kern River recover this regulatory 

asset over the remaining life of the 10-year and 15-year shipper contracts so that the 

asset is fully recovered from the current, original generation of shippers.  The 

regulatory asset is specifically determined on Schedule No. 16 of Exhibit No. KR-6 

as the difference between depreciation reserve actually recouped by revenues and 

the precise recoupment rate based on service life of each engine unit.

While Kern River did not recover its investment in some of the compressor 

engines over their service lives, my recommended approach is fair to the existing 

shippers, as it recovers the regulatory asset over the entire life of the shipper 
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contracts,  a considerably larger period of time than the life of the facilities. It also 

is fair to Kern River because it allows the company to recoup over a reasonable 

period of time the portions of its investments that it has not previously recovered.  

Q. Why are there unrecouped amounts in the reserve for depreciation for the 

compressor engines? 

A. The regulatory asset exists because: (a) the depreciation rate that was applied to the 

short-lived engines was based on long-lived transmission properties, such as mains, 

and (b) the differences between the cost of retired property, salvage and cost of 

removal, when applied to the reserve, resulted in a negative reserve.  The reserve 

for depreciation is accrued as a credit to plant in service.  Retirements are debited, 

positive salvage is credited and cost of removal is debited.  

Q. Why is it appropriate to establish a regulatory asset related to the compressor 

engines? 

A. Left uncorrected, accumulated depreciation, the compressor engine investments 

would cause the reserve for depreciation for transmission plant other than 

compressor engines to be seriously distorted.  This distortion would arise because 

large debits for retirements of compressors would continually be applied to the 

reserve, but only very small depreciation accruals (credits) would be applied during 

the engines’ useful lives. To avoid this, I am recommending that the difference 

between the actual accumulated depreciation accruals and the balance of the reserve 

for depreciation for the compressor engines be recouped separately in the form of a 
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Q. What accounts make up the general plant? 

A. The general plant is made up of the following accounts: 

       Account No.    Description 

   391    Office Furniture & Equip. 

   392    Transportation Equipment 

   394    Tools, Shop and Garage Equip. 

   396    Power Operated Equipment 

   397    Communication Equipment 

Q. Please explain how you determined the average service life and why you made a 

separate determination for each individual account. 

A. I determined the appropriate average service life that best applies to each type of the 

equipment in the individual accounts.  These lives, along with their respective 

depreciation rates, are shown on Schedule No. 12 of Exhibit No. KR-6.  These 

average service lives were developed based upon analysis of the properties in each 

account.  For example, I analyzed 139 units of transportation equipment, all of 

which were put in service after inception of Kern River’s operations and retired 

before the end of 2003.  The result of that study indicated a depreciation rate for 
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transportation equipment of 17.95 percent (see Schedule No. 21, p. 2, of Exhibit 

No. KR-6).  In my recommendation, I rounded this percentage to 18.00 percent.  

My analysis was also based on discussions with Kern River personnel, as well as 

the experience of similar properties of other pipeline companies.  

The methodology for determining the depreciation rates for general plant 

differs from the mechanics employed for the transmission plant depreciation rates.  

Because of the high turnover rate of the facilities in the general plant, the whole life 

method was used to determine depreciation instead of the remaining life method.  

Q. How do you recommend the investment in the accounts for the general plant 

function be treated? 

A. Because of the high turnover rate of the facilities in Kern River’s general plant, I 

recommend that the investment in all the general plant accounts be removed from 

the cost of service levelization and be treated separately.  With respect to the 

compressor engines and the general plant, the task then remains to estimate the 

amount of reduction in the levelized cost of service depreciation reserve due to the 

elimination of such investment.   

Q. How did you determine the amount of depreciation related to general plant to 

remove from the levelized reserve and any deficiencies? 

A. I determined the depreciation that was accrued based on the actual depreciation 

rates historically employed in Kern River’s levelization models.  As of October 31, 

2004, that amount is $5,298,508.  With retirements, salvage and cost of removal 
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applied, I found that depreciation on the short-lived general plant properties was 

substantially under-accrued.  The reserve for depreciation was negative $3,630,936.  

The negative $3,630,936 indicates that not only were the levelized depreciation 

accruals for general plant not recouped, but because of the effect of retirements, 

salvage and cost of removal on the reserve for depreciation, the company is 

presently in arrears to the extent of the negative balance in the reserve.  The 

determination of this deficiency is shown on Schedule No. 22 of Exhibit No. KR-6.   

If the general plant remains in the levelized rate determination, the present 

deficit of $3,630,936 in the depreciation reserve will eventually be fully recouped 

over the life of the long-lived transmission plant.  However, most of the general 

plant properties have useful lives of less than five years.  The deficit of accumulated 

depreciation would continue to increase over time, pushing ever larger amounts of 

depreciation expense to be collected well after the relevant plant units had been 

retired.   

Q. How do you recommend that Kern River rectify the deficiency? 

A. I believe depreciation of general plant should be removed from Kern River’s 

levelized rate determination and treated separately, similar to the treatment I 

recommend with respect to depreciation of compressor engines.   

Therefore, I recommend that the difference between the deficit of 

$3,630,936 in the accumulated reserve for depreciation of general plant and the 

actual book depreciation reserve of $19,421,646 be recouped as a regulatory asset.  
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The recovery as a regulatory asset will be somewhat similar to that recommended 

for the compressor engines.  Specifically, the $23,052,582 ($3,630,936 plus 

$19,421,646) will be amortized over the remaining life of the firm shippers’ 

contracts.  The purpose of the regulatory asset treatment is to allow the recovery of 

the asset in a more reasonable manner, rather than burden future generations of 

ratepayers with depreciation accumulated from earlier operations.  

Q. Please explain your recommendation for the depreciation/amortization rate for Kern 

River’s intangible plant.

A. Kern River’s intangible plant is made up of investment in contributions in aid of 

construction (CIAC) for two separate projects, the High Desert Lateral and the Blue 

Diamond delivery point.  For the recoupment of the High Desert CIAC, I believe 

the most prudent approach is to recover such funds over the term of the relevant 

transportation contract.  For the High Desert Lateral, the contract term is 21 years, 

indicating a 4.76 percent amortization rate.  Further, the Commission in Docket No. 

CP01-405 authorized a 4.76 percent rate.  With respect to the Blue Diamond 

project, the life of the transmission system itself is most relevant, indicating a 3.92 

percent amortization rate.

Q. Would you please explain your recommendation for depreciation rates for the 

incremental Big Horn and High Desert Laterals?

A. The Big Horn Lateral and the High Desert Lateral are transportation laterals off of 

Kern River’s mainline system.  For example, the High Desert Lateral provides 
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natural gas to a 720 megawatt electricity generating plant near Victorville, 

California.  Both laterals provide service to specific electric generation markets and 

for that reason, I believe the primary terms of the gas service agreements under 

which the laterals were constructed should be the basis for the number of years to 

recoup the plant investment.  Thus, for the High Desert Lateral, the primary term 

for the Victorville gas service agreement is 21 years.  A 21-year depreciable life 

results in a rate of 4.76 percent (100 percent divided by 21 years) for recourse rate 

calculation purposes.  

  The Commission in Docket No. CP01-405 authorized the use of a 4.76 

percent depreciation rate for the High Desert Lateral.  In that order, the Commission 

stated:  “The 21-year depreciation life coincides with the primary term for the 

Victorville – Gas service agreement and appears reasonable.”  And the Commission 

further states:  “Therefore the Commission will approve Kern River’s proposed use 

of a 4.76 percent depreciation rate for initial recourse rates.”

Similarly, the term of the facility cost reimbursement agreement related to 

the Big Horn Lateral is 15 years, which results in an indicated book depreciation 

rate of 6.67 percent (100 percent divided by 15 years).

Q. Does this conclude your testimony? 

A. Yes. 
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Gross 
Depreciable Depreciation Depreciation Depreciation Depreciation

Transmission Plant Plant Capital Recovery Negative Salvage Capital Recovery Negative Salvage
$ % % % %

Transmission - Other 2,206,981,891          2 0 3.39% 0.21%

Transmission - Compressor Engines 57,111,874               2 0 9.92% Built into depreciaton rate

Transmission - High Desert Lateral 29,130,734               4.76 0 4.76% 0.21%

Transmission - Big Horn Lateral 3,564,222                 6.67 0 6.67% 0.21%

Total Transmission Plant 2,296,788,721          

Existing Rates Indicated Rates

KERN RIVER GAS TRANSMISSION COMPANY

COMPARISON OF KERN RIVER'S EXISTING TRANSMISSION DEPRECIATION RATES
WITH INDICATED RATES

For Book and Recourse Rates
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Effects of New Technology

Normal Decline in Reserves Discovered 
Per Well Drilled
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Year Productive Productive Productive Actual 
Capacity Capacity Capacity Production

1999 Reserves 2000 - 2002 And Total
Future Reserves

MMcf/day MMcf/day MMcf/day MMcf/day

1999 6,033                   
2000 6,109                      3,564                   9,674                  6,438                   
2001 5,369                      5,895                   11,264                6,279                   
2002 4,814                      7,083                   11,896                7,227                   
2003 4,320                      8,955                   13,275                
2004 3,950                      9,407                   13,356                
2005 3,518                      9,960                   13,477                
2006 3,271                      10,471                 13,741                
2007 2,962                      10,930                 13,892                
2008 2,715                      11,343                 14,059                
2009 2,468                      11,717                 14,186                
2010 2,283                      12,059                 14,342                
2011 2,098                      12,372                 14,470                
2012 1,975                      12,661                 14,636                
2013 1,790                      12,929                 14,719                
2014 1,666                      13,180                 14,846                
2015 1,605                      13,414                 15,019                
2016 1,362                      13,226                 14,587                
2017 1,244                      12,865                 14,109                
2018 1,137                      12,418                 13,555                
2019 1,039                      11,926                 12,966                
2020 950                         11,416                 12,366                
2021 868                         10,901                 11,769                
2022 793                         10,391                 11,185                
2023 725                         9,894                   10,619                
2024 663                         9,413                   10,076                
2025 606                         8,951                   9,556                  
2026 554                         8,509                   9,062                  
2027 506                         8,088                   8,594                  
2028 462                         7,689                   8,151                  
2029 423                         7,310                   7,733                  
2030 386                         6,849                   7,235                  
2031 353                         6,394                   6,747                  
2032 323                         5,969                   6,292                  
2033 295                         5,539                   5,833                  

PRODUCTIVE CAPACITY 
ROCKY MOUNTAIN AREA



Natural Gas Productive Capacity
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Year Productive Deficient Productive Facility Redundancy Underutilization of 3-Year Increments Years Weighted Weighted Weighted
Capability Capability as a % of Current Facilities of Remaining Years Years Years

(Relative Throughput) of 2003 Capacity Plant Facilities Underutilization of From Year-to-Year 3-Year Increments Year-to-Year
MMcf/day 13,275                                 2,171,240,899$              Facilities 2004 Direct Weighting Direct Weighting Reciprical Weighting

2000
2001
2002 11,896                                  
2003 13,275                                  
2004 13,356                                  1
2005 13,477                                  2
2006 13,741                                  3
2007 13,892                                  -                                  4
2008 14,059                                  -                                  -                                 5
2009 14,186                                  -                                  -                                 -                                   6 -                                       
2010 14,342                                  -                                  -                                 7
2011 14,470                                  -                                  -                                 8
2012 14,636                                  -                                  -                                 -                                   9 -                                       
2013 14,719                                  -                                  -                                 10
2014 14,846                                  -                                  -                                 11
2015 15,019                                  -                                  -                                 -                                   12 -                                       
2016 14,587                                  -                                  -                                 13
2017 14,109                                  14
2018 13,555                                  1.02                                     -                                 -                                   15 -                                       
2019 12,966                                  0.98                                     2,120,635,336                 50,605,563                     16 809,689,013                         3,162,848                         
2020 12,366                                  0.93                                     2,022,471,997                 98,163,338                     17 1,668,776,754                      5,774,314                         
2021 11,769                                  0.89                                     1,924,879,660                 97,592,337                     246,361,239                    18 1,756,662,065                      4,434,502,297                 5,421,796                         
2022 11,185                                  0.84                                     1,829,355,891                 95,523,769                     19 1,814,951,614                      5,027,567                         
2023 10,619                                  0.80                                     1,736,850,748                 92,505,143                     20 1,850,102,854                      4,625,257                         
2024 10,076                                  0.76                                     1,647,954,658                 88,896,090                     276,925,002                    21 1,866,817,892                      5,815,425,041                 4,233,147                         
2025 9,556                                    0.72                                     1,563,014,134                 84,940,524                     22 1,868,691,532                      3,860,933                         
2026 9,062                                    0.68                                     1,482,206,870                 80,807,264                     23 1,858,567,067                      3,513,359                         
2027 8,594                                    0.65                                     1,405,592,403                 76,614,468                     242,362,256                    24 1,838,747,228                      5,816,694,140                 3,192,269                         
2028 8,151                                    0.61                                     1,333,147,294                 72,445,108                     25 1,811,127,700                      2,897,804                         
2029 7,733                                    0.58                                     1,264,790,121                 68,357,173                     26 1,777,286,504                      2,629,122                         
2030 7,235                                    0.55                                     1,183,347,803                 81,442,318                     222,244,600                    27 2,198,942,594                      6,000,604,187                 3,016,382                         
2031 6,747                                    0.51                                     1,103,477,540                 79,870,263                     28 2,236,367,375                      2,852,509                         
2032 6,292                                    0.47                                     1,029,061,733                 74,415,807                     29 2,158,058,398                      2,566,062                         
2033 5,833                                    1,029,061,733                1,183,347,803                 30 30,871,851,983                    35,500,434,089               34,302,058                       

2,171,240,899              25.97                    56,386,640,573                  57,567,659,754             87,075,429                     
Weighted Average Economic Life

Direct Weighting 26.51                               

24.94                              
Direct Weighting  3- Year Increments

Reciprical Weighting

DETERMINATION OF THE AVERAGE ECONOMIC LIFE OF KERN RIVER'S PIPELINE FACILITIES
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Gross Accumulated Net Average Indicated Depreciation
Plant Reserve for Depreciable Remaining Depreciation Rate

Account Investment Depreciation Plant Life Expense
No. January 31, As Adjusted January 31, As Adjusted January 31, As Adjusted

$ $ $ Years $ %

Transmission Plant

365.2 Rights-of-way 36,759,166                            1,464,190                             35,294,976                          25.0                 1,411,799               
366 Structures 19,960,006                            5,300,310                             14,659,696                          23.0                 637,378                  
367 Mains 1,786,326,536                       384,510,352                         1,401,816,184                     24.3                 57,687,909             
368 Compressor Station Equipment (W/O Engines) 315,684,881                          44,371,537                           271,313,344                        20.3                 13,365,189             
369 Meas. & Regulating Sta. Equip. 41,481,493                            10,211,647                           31,269,846                          22.0                 1,421,357               
370 Communication Equipment 6,733,570                              2,950,325                             3,783,245                            10.0                 378,324                  
371 Other Equipment 36,239                                   5,094                                    31,145                                 13.6                 2,290                      

Post 2003 Plant Additions Balance @ 1/31/04 31,935,455                            31,935,455                          25.5                 1,252,371               
Post 2003 Plant Retirements Balance @ 1/31/04 5,000,000                              (5,000,000)                            
       Subtotal 2,233,917,346                       443,813,454                         1,790,103,892                     76,156,617             3.41%

365.2 Rights-of-way 36,759,166                            2,875,989                             33,883,177                          24.2 1,400,131               
366 Structures 19,960,006                            5,937,688                             14,022,318                          22.2 631,636                  
367 Mains 1,786,326,536                       442,198,260                         1,344,128,276                     23.5 57,196,948             
368 Compressor Station Equipment (W/O Engines) 315,684,881                          57,736,726                           257,948,155                        19.5 13,228,111             
369 Meas. & Regulating Sta. Equip. 41,481,493                            11,633,003                           29,848,490                          21.2 1,407,948               
370 Communication Equipment 6,733,570                              3,328,650                             3,404,920                            9.1 374,167                  
371 Other Equipment 36,239                                   7,384                                    28,855                                 12.8 2,254                      

Post 2003 Plant Additions Balance @ 12/31/05 50,271,719                            1,252,371                             49,019,348                          24.5 2,000,790               
Post 2003 Plant Retirements Balance @ 12/31/05 10,000,000                            (10,000,000)                          -                                       
       Subtotal 2,247,253,610                       514,970,071                         1,732,283,539                     76,241,984             3.39%

365.2 Rights-of-way 36,759,166                            4,276,121                             32,483,045                          23.4 1,388,164               
366 Structures 19,960,006                            6,569,324                             13,390,682                          21.4 625,733                  
367 Mains 1,786,326,536                       499,395,208                         1,286,931,328                     22.7 56,693,010             
368 Compressor Station Equipment (W/O Engines) 315,684,881                          70,964,837                           244,720,044                        18.7 13,086,633             
369 Meas. & Regulating Sta. Equip. 41,481,493                            13,040,951                           28,440,542                          20.4 1,394,144               
370 Communication Equipment 6,733,570                              3,702,817                             3,030,753                            8.2 369,604                  
371 Other Equipment 36,239                                   9,638                                    26,601                                 12 2,217                      

Post 2003 Plant Additions Balance @ 12/31/06 62,989,898                            2,000,790                             60,989,108                          23.5 2,595,281               
Post 2003 Plant Retirements Balance @ 12/31/06 15,000,000                            (15,000,000)                          
       Subtotal 2,254,971,789                       584,959,685                         1,670,012,104                     76,154,787             3.38%

COMPOSITE DEPRECIATION RATE  = 3.39%

Description

KERN RIVER GAS TRANSMISSION COMPANY

DETERMINATION OF THE DEPRECIATION RATE
TRANSMISSION PLANT
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Actual Historical Experience

1 Cost of Plant Retired ($) 37,997,301             

2 Salvage ($) 26,950,587             

3 Cost of Removal ($) 70,000                    

4 Net Salvage as a Percent 
     of Cost of Plant Retired (%) (71.11)                   

Determination of Depreciation 
Rate for Compressor Engines

5 Gross Plant ($) 57,111,874        

6 Less Salvage ($) (40,613,315)       

Plant to be Recouped by 
7      Depreciation ($) 16,498,559        

8 Average Service Life (Years) 2.91                   

9 Depreciation Expense ($) 5,667,086          

10 Depreciation Rate (%) 9.92                   
          Based on Actual Retirements

Determination of Depreciation 

Compressor Station Engines
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Estimated Number of Weight
Acct 367 Acct 368 Acct 369 Total Adjust Negative Years Remaining

For Major Ret. Salvage in Service

1 2003 22,739 1,114,281 164,211 1,301,231 1,301,231 16,421                 0.5 650,616                
2 2004 32,201 1,694,286 188,995 1,915,481 1,915,481 18,899                 1.5 2,873,222             
3 2005 39,694 1,903,820 203,153 2,146,667 2,146,667 20,315                 2.5 5,366,668             
4 2006 56,292 2,136,229 217,813 2,410,334 2,410,334 21,781                 3.5 8,436,168             
5 2007 70,358 2,386,413 233,534 2,690,305 2,690,305 23,353                 4.5 12,106,374           
6 2008 82,403 2,659,625 250,148 2,992,176 2,992,176 52,435                 5.5 16,456,970           
7 2009 109,406 2,957,126 267,474 3,334,007 3,334,007 57,413                 6.5 21,671,045           
8 2010 140,232 3,276,901 285,885 3,703,017 3,703,017 62,760                 7.5 27,772,628           
9 2011 160,428 3,619,481 305,051 4,084,959 4,084,959 68,304                 8.5 34,722,155           

10 2012 193,316 3,984,623 325,276 4,503,215 4,503,215 74,307                 9.5 42,780,545           
11 2013 243,700 4,378,921 346,724 4,969,345 4,969,345 127,125               10.5 52,178,117           
12 2014 301,182 4,789,813 368,948 5,459,943 5,459,943 138,715               11.5 62,789,341           
13 2015 359,625 5,221,686 392,331 5,973,642 5,973,642 150,859               12.5 74,670,527           
14 2016 427,527 5,675,354 416,849 6,519,730 6,519,730 163,743               13.5 88,016,357           
15 2017 517,348 6,140,799 442,184 7,100,332 7,100,332 177,381               14.5 102,954,811         
16 2018 613,309 6,619,454 468,669 7,701,432 7,434,047 263,850               15.5 119,372,200         
17 2019 722,741 7,101,066 496,360 8,320,167 7,935,894 284,350               16.5 137,282,754         
18 2020 862,136 7,587,250 524,879 8,974,266 8,704,137 305,970               17.5 157,049,647         
19 2021 1,019,282 8,063,275 554,559 9,637,116 9,290,248 327,933               18.5 178,286,654         
20 2022 1,189,200 8,528,915 584,977 10,303,093 9,956,867 350,041               19.5 200,910,311         
21 2023 1,387,047 8,970,885 616,195 10,974,128 10,619,334 475,937               20.5 224,969,616         
22 2024 1,624,703 9,390,088 648,119 11,662,910 11,298,851 505,404               21.5 250,752,573         
23 2025 1,885,706 9,768,372 680,524 12,334,601 11,965,290 534,215               22.5 277,528,528         
24 2026 2,167,679 10,100,656 713,460 12,981,795 12,607,579 562,079               23.5 305,072,182         
25 2027 2,510,289 10,375,940 746,459 13,632,688 13,252,736 590,095               24.5 334,000,866         
26 2028 2,889,188 10,584,462 779,277 14,252,928 13,871,579 751,610               25.5 363,449,663         
27 2029 3,296,276 10,707,876 811,561 14,815,713 14,433,463 781,364               26.5 392,616,390         
28 2030 3,764,660 13,117,924 437,403 17,319,987 16,889,677 887,870               27.5 476,299,646         
29 2031 4,278,938 10,157,673 223,463 14,660,074 14,622,717 744,177               28.5 417,812,103         
30 2032 4,845,861 9,973,441 229,140 15,048,442 6,180,910 763,879               29.5 443,929,050         

30 Year Total 35,813,467 192,986,638 12,923,621 241,723,726 228,167,714 9,302,585 19.99                       4,832,777,727      

26 Year Total 19,627,732 149,029,723 11,222,054 179,879,510 176,040,946 6,125,296 17.25                       3,102,120,537      

Normal Retirements

Kern River Gas Transmission Company

DETERMINATION OF THE REMAINING LIFE OF FACILITIES SUBJECT TO NORMAL RETIREMENT
 Transmission
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Gross Plant Normal Total Norm Ret Gross Plant Gross Demolition/Abandon Adj Cost of Adj Gross Salvage Line Pack Negative Salvage Contingency Total Neg Salv
Retirements To Subject to Salvage Final Retirement Amount Credit Cost @ 10% Cost 

Gross Plant Final Retirement Final Retirement Final Retirement
$ $ $ $ $ $ $ $ $ $

Mains 1,823,135,600         26,688,668           0.01                       1,796,446,932          337,738                107,862,719                106,283,729          332,794                17,768,306            88,182,629            
Compressors 221,457,594            98,810,205           0.45                       122,647,389             -                        25,501,401                  14,123,156            6,318,350             7,804,806              
Meters 45,598,470              7,654,216             0.17                       37,944,254               707,476                7,545,257                    6,278,701              588,718                5,689,983              

101,677,419          

2,090,191,664         133,153,089         1,045,214             140,909,377                126,685,587          7,239,862             17,768,306            101,677,419          10,167,742       111,845,160         

Line Pack Credit 17,768,306           

Kern River Gas Transmission Company
DETERMINATION OF NEGATIVE SALVAGE COST OF FINAL CLOSURE

Docket No. RP04-___-000
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Net Average
Negative Number of 
Salvage Years to

Cost Retirement Direct Reciprical
$ Years

Interim Retirements 6,125,296                17.25                          105,634,080           355,181.31         

Final Closure 111,845,160            26 2,907,974,169        4,301,736.94      

     Total and Composite Direct Wt. 117,970,456            25.55                          3,013,608,249        4,656,918.25      

                                    Reciprical Wt. 25.33                          

Docket No. RP04-___-000

Weight

Kern River Gas Transmission Company
Transmission Plant 

AVERAGE REMAINING LIFE OF PLANT SUBJECT TO RETIREMENT
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1 Total Depreciable Transmission Plant  ($) 2,171,240,899     

2 Negative Salvage   ($) 117,970,456        

3 Accumulated Reserve for Negative Salvage  ($) -                          

4 Unaccrued Negative Salvage   ($) 117,970,456        

5 Average Remaining Life   (Years) 25.5                        

6 Annual Accrual   ($) 4,618,062             

7 Negative Salvage Rate   (%) 0.21%

Kern River Gas Transmission Company

DETERMINATION OF NEGATIVE SALVAGE RATE
 Transmission Plant
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Account
No. Description Percent

391 Office Furniture and Equipment
  Office Furniture 6.67                                            
  Computer Hardware 20.00                                          
  PCs and Laptops 33.33                                          
  Computer Software 20.00                                          
  Leashold Improvements 6.67                                            
  Office Equipment 6.67                                            

397 Communication Equipment 10.00                                          
392 Transportation Equipment 18.00                                          
394 Tools, Shop and Garage Equipment 4.00                                            
396 Power Operated Equipment 4.00                                            

KERN RIVER GAS TRANSMISSION COMPANY
General Plant

Recommended Depreciation Rates
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Rocky Mountain
Area

Colo, Utah and Wyo

Feinstein 122,785             

PGC 104,130             

COMPARISON OF RESOURCE ESTIMATES
USED TO DETERMINE THE USEFUL LIFE OF KERN RIVER'S PIPELINE FACILITIES

As of the End of 2000
Volumes in Bcf
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Kern River Competition for Markets

LNGL

LNG

LNG

LNG

Kern River

Western Canada

San Juan Basin, 
Lower
Mid-Continent
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Compressor Unit Gross Plant Cost of Plant Salvage Cost of 
In Retired Removal Months Weight

Service

Muddy Creek #1 3,718,870         7,709,784        5,820,914       15,000              38.25 294,899,238        
Muddy Creek #2 3,718,870         7,709,784        4,861,414       15,000              38.25 294,899,238        
Muddy Creek #3 3,160,470         
Muddy Creek #4 3,222,666         
Muddy Creek #5 3,222,666         
Coyote Creek #1 3,252,866         
Salt Lake #1 3,270,366         
Salt Lake #2 3,270,366         
Elberta #1A 2,884,230        2,093,400       5,000                22 63,453,060          
Elberta #1B 42,600              
Fillmore #1 3,744,370         11,136,513      8,369,443       20,000              27.5 306,254,108        
Fillmore #2 3,244,566         
Veyo #1 3,127,802         
Veyo #2 3,123,066         
Veyo #3 3,252,166         
Dry Lake #1 3,289,566         
Goodsprings #1 3,871,466         8,556,990        5,805,416       15,000              43 367,950,570        
Goodsprings #2 3,289,566         
Goodsprings #3 3,289,566         
Daggett #1

Total 57,111,874       37,997,301      26,950,587     70,000              34.94                  1,327,456,214     

DETERMINATION OF THE AVERAGE SERVICE LIFE OF COMPRESSOR ENGINES
Actual Plant and Service Life Data

Service Life
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Compressor Unit

Total 2003 Expansion Original System

Muddy Creek #1 (2,163,734)                                              -                                                 (2,163,734)                              
Muddy Creek #2 (3,134,578)                                              -                                                 (3,134,578)                              
Muddy Creek #3 (652,584)                                                 -                                                 (652,584)                                 
Muddy Creek #4 (365,128)                                                 (365,128)                                        
Muddy Creek #5 (365,128)                                                 -                                                 (365,128)                                 
Salt Lake #1 (370,532)                                                 (370,532)                                        
Salt Lake #2 (370,532)                                                 (370,532)                                        
Elberta #1A (699,064)                                                 -                                                 (699,064)                                 
Elberta #1B (4,827)                                                     -                                                 (4,827)                                     
Fillmore #1 (3,057,533)                                              -                                                 (3,057,533)                              
Fillmore #2 (367,609)                                                 (367,609)                                        
Veyo #1 (841,692)                                                 -                                                 (841,692)                                 
Veyo #2 (353,843)                                                 (353,843)                                        
Veyo #3 (368,470)                                                 (368,470)                                        
Dry Lake #1 (372,708)                                                 (372,708)                                        
Goodsprings #1 (2,531,869)                                              -                                                 (2,531,869)                              
Goodsprings #2 (372,708)                                                 (372,708)                                        
Goodsprings #3 (372,708)                                                 (372,708)                                        
Coyote Creek #1 (377,051)                                                 (377,051)                                 

Total (17,142,299)                                            (3,314,240)                                     (13,828,059)                            

2003 Expansion (3,314,240)                                     

Original System (13,828,059)                            

DETERMINATION OF THE REGULATORY ASSET FOR LEVELIZED DEPRECIATION 

Difference in Depreciation Reserve Actually Recouped by Revenues 
and

Precise Rate Based on Service Life

FOR THE THE COMPRESSOR ENGINES



KERN RIVER COMPRESSOR ENGINE HISTORY

Station
Location
Unit # #1 #2 #3 #4 #5 #1 #2 #1 #2 #1
Type Turbine Turbine Turbine Turbine Turbine Turbine Turbine Recip Recip Turbine
Make Solar Solar Solar Solar Solar Solar Solar Ajax Ajax Solar
Model Mars Mars Mars Mars Mars Centaur Centaur SPC SPC Mars
Model 100S 100S 100S 100S 100S 50 50 360LE 360LE 100S
Horsepower 15,000 15,000 15,000 15,000 15,000 5,500 5,500 360 360 15,000

1992 0202M 0203M 0207H 0271H
Feb 92 Feb 92 Feb 92 Feb 92 Feb 92 Feb 92

1993

1994

1995 0203M 0205M
Nov 95 Aug 95

1996 0206H
Dec 96

1997 0207H
Mar 97

1998

1999 0163M 0292M 0096M
Nov 99 Dec 99 Mar 99

2000

2001 0095M 0014M
May 01 Apr 01

2002 0749M
May 02

2003 0810M 0817M 0816M
May 03 May 03 May 03

2004
Feb 04? May 04?

Schedule No.17     
Exhibit No. KR-6

Page 1
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Lincoln Co, WY Uinta Co, WY Uinta Co, WY Uinta Co, WY
MUDDY CREEK PAINTER ANSCHUTZ COYOTE CRK



KERN RIVER COMPRESSOR ENGINE HISTORY

Station
Location
Unit # #1 #2 #1 #2 #1 #2 #1 #2 #3
Type Turbine Turbine Turbine Turbine Turbine Turbine Turbine Turbine
Make Solar Solar Solar Solar Solar Solar Solar Solar
Model Mars Mars Mars Mars Mars Mars Mars Mars
Model 100S 100S 100S 100S 100S 100S 100S 100S
Horsepower 15,000 15,000 15,000 n/a 15,000 15,000 15,000 15,000 15,000

1992 0205M
Feb 92

1993

1994

1995 0274M
Apr 95

1996 0396M
Sep & Nov Failed Twice

1997 0209M
Apr 97

1998

1999

2000 0316M
Nov 00

2001 Taurus 60 Taurus 60 0736M 0142M 0662M
Jul 01 Jul 01 Apr 01 Failed Jul 01

T1412 T1413

2002
Retired Retired

2003 0812M 0811M 0820M 0751M 0665M 0809M
May 03 May 03 May 03 May 03 May 03 May 03

0853M
Oct 03

2004

Docket No. RP04-___-000

Schedule No. 17    
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Page 2

Salt Lake Co, UT Utah Co, UT Millard Co, UT Washington Co, UT
SALT LAKE ELBERTA FILLMORE VEYO



      KERN RIVER COMPRESSOR ENGINE HISTORY

Station TOTALS
Location 11 Stations
Unit # #1 #1 #2 #3 #1 #1 24 Compressors
Type Turbine Turbine Turbine Turbine Electric Turbine (w/ spare)
Make Solar Solar Solar Solar Solar Solar
Model Mars Mars Mars Mars Mars
Model 100S 100S 100S 100S 100S Total HP
Horsepower 15,000 15,000 15,000 15,000 4,000 15,000 #REF!

1992 0204M
Feb 92

1993

1994

1995

1996 0202M
Mar 96

1997 0274M 0202M
Apr 97 Nov 97

1998

1999

2000

2001 0316M
May 01

2002 0292M Electric
Nov 02

2003 0316M 0824M 0814M Las
May 03 May 03 May 03 Vegas

District

2004

Docket No. RP04-___-000
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SPARE
Clark Co, NV Clark Co, NV SB Co, CA
DRY LAKE GOODSPRINGS DAGGETT



Natural Gas Productive Capacity
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Forecast of Kern River Throughput
At Capacity

-

200.00

400.00

600.00

800.00

1,000.00

1,200.00

1,400.00

1,600.00

1,800.00

2,000.00

2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030 2032

M
M

cf
 P

er
 D

ay

Gas Flows at Capacity

Gas Flows decrease due to added 
take-away capacity in the RM Region
and Decline in Availability 

Schedule No. 20
Exhibit No. KR-6
Docket No. RP04-___-000



Schedule No. 21
Exhibit No. KR-6   
Page 1
Docket No. RP04-___-000

Unit Cost of Retirement Service Life Gross Salvage Cost of Cost-Rate 
Number (Gross Plant) Years Removal Weight

1 (19,593.40) 5 (7,227.00) 0.00 12.62                                                             (247,328)           
2 (18,359.88) 5.166 (8,000.00) 0.00 10.92                                                             (200,540)           
3 (16,251.83) 4.75 (4,912.00) 0.00 14.69                                                             (238,733)           
4 (19,574.70) 5.166 (8,500.00) 0.00 10.95                                                             (214,377)           
5 (19,407.46) 5.33 (9,075.00) 50.00 10.04                                                             (194,793)           
6 (19,407.46) 5.33 (8,325.00) 50.00 10.76                                                             (208,864)           
7 (18,518.89) 5.33 (9,012.00) 50.00 9.68                                                               (179,304)           
8 (18,518.89) 5 (10,427.00) 50.00 8.79                                                               (162,838)           
9 (20,664.43) 5 (8,862.00) 50.00 11.47                                                             (237,049)           

10 (19,742.91) 5 (10,512.00) 50.00 9.40                                                               (185,618)           
11 (19,407.46) 5 (9,277.00) 50.00 10.49                                                             (203,609)           
12 (20,664.43) 5.33 (7,126.00) 50.00 12.34                                                             (254,942)           
13 (19,742.91) 5.33 (7,196.00) 50.00 11.97                                                             (236,340)           
14 (19,407.46) 5 (8,512.00) 50.00 11.28                                                             (218,909)           
15 (18,802.13) 5.33 (6,000.00) 50.00 12.82                                                             (241,128)           
16 (21,062.87) 5 (6,227.00) 0.00 14.09                                                             (296,717)           
17 (20,850.37) 4.66 (8,262.00) 0.00 12.96                                                             (270,137)           
18 (1,665.58) 4.9167 0.00 0.00 20.34                                                             (33,876)             
19 (1,665.58) 5.0833 0.00 0.00 19.67                                                             (32,766)             
20 (1,472.89) 4.66 0.00 0.00 21.46                                                             (31,607)             
21 (1,758.39) 5.0833 0.00 0.00 19.67                                                             (34,592)             
22 (1,042.10) 4.9167 0.00 0.00 20.34                                                             (21,195)             
23 (1,106.94) 4.9167 0.00 0.00 20.34                                                             (22,514)             
24 (1,106.94) 4.66 0.00 0.00 21.46                                                             (23,754)             
25 (7.00) 4.5 0.00 0.00 22.22                                                             (156)                  
26 500.00 3.9167 0.00 0.00 25.53                                                             12,766              
27 (19,181.52) 2.5833 (7,300.00) 50.00 24.08                                                             (461,871)           
28 (19,181.52) 2.5833 (12,577.00) 50.00 13.43                                                             (257,598)           
29 (100.00) 2.166 0.00 0.00 46.17                                                             (4,617)               
30 10,563.64 1.833 0.00 0.00 54.56                                                             576,303            
31 100.00 2 0.00 0.00 50.00                                                             5,000                
32 (15,179.06) 1.833 (12,630.63) 0.00 9.16                                                               (139,031)           
33 (10,563.64) 1.75 0.00 0.00 57.14                                                             (603,637)           
34 (28,540.03) 2.0833 (11,700.00) 150.00 28.58                                                             (815,534)           
35 (17,528.58) 1.333 (9,227.80) 0.00 35.53                                                             (622,714)           
36 (19,947.42) 2.5 (9,924.90) 0.00 20.10                                                             (400,901)           
37 (20,234.62) 2.0833 (14,592.90) 0.00 13.38                                                             (270,807)           
38 (22,218.87) 2.0833 (15,963.15) 0.00 13.51                                                             (300,279)           
39 (24,495.35) 2 (17,455.10) 0.00 14.37                                                             (352,013)           
40 (28,540.03) 1.25 (11,700.00) 0.00 47.20                                                             (1,347,202)        
41 (24,356.90) 2.9167 0.00 0.00 34.29                                                             (835,084)           
42 (24,260.29) 5.25 (8,699.00) 0.00 12.22                                                             (296,406)           
43 (24,260.29) 5.25 (8,250.00) 0.00 12.57                                                             (304,958)           
44 (24,260.29) 5.25 (5,126.50) 0.00 15.02                                                             (364,453)           
45 (21,565.20) 2 (13,692.27) 0.00 18.25                                                             (393,647)           
46 (29,098.21) 2.75 (18,034.65) 0.00 13.83                                                             (402,311)           
47 (22,996.87) 1.5833 (17,564.40) 0.00 14.92                                                             (343,111)           
48 (22,167.82) 1.33 (18,753.62) 0.00 11.58                                                             (256,707)           
49 (22,799.91) 1.33 (19,041.75) 0.00 12.39                                                             (282,568)           
50 (24,414.18) 1.33 (18,981.90) 0.00 16.73                                                             (408,442)           
51 (23,051.49) 1.33 (19,503.75) 0.00 11.57                                                             (266,747)           
52 (22,192.79) 1.33 (19,139.40) 0.00 10.34                                                             (229,578)           
53 (22,035.52) 1.33 (19,754.10) 0.00 7.78                                                               (171,535)           
54 (24,220.46) 1.33 (20,071.35) 0.00 12.88                                                             (311,963)           
55 (23,558.97) 1.33 (18,696.60) 0.00 15.52                                                             (365,592)           
56 (23,558.97) 1.33 (19,542.60) 0.00 12.82                                                             (301,983)           
57 (24,541.83) 0.9167 (18,305.00) 0.00 27.72                                                             (680,357)           
58 (24,381.91) 1.33 (17,591.71) 0.00 20.94                                                             (510,541)           
59 (24,809.72) 1.33 (16,135.49) 0.00 26.29                                                             (652,198)           
60 (18,070.68) 5.75 (2,529.50) 0.00 14.96                                                             (270,281)           
61 (18,279.33) 6.833 (3,000.00) 125.00 12.33                                                             (225,440)           

Sub total (1,043,231.53) 1,148.48                                                        (16,847,721)      

Determination of the Depreciation Rate For Transportation Equipment

GP
Life Service
COR  S - GP

  Rate onDepreciati

+

=
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Unit Cost of Retirement Service Life Gross Salvage Cost of Cost-Rate 
Number (Gross Plant) Years Removal Weight

62 (18,070.69) 6.833 (1,950.00) 125.00 13.16                                                            (237,753)           
63 (24,816.17) 1.25 (17,968.35) 0.00 22.08                                                            (547,826)           
64 (24,330.63) 1.25 (18,503.35) 0.00 19.16                                                            (466,182)           
65 (24,668.72) 1.25 (16,200.71) 0.00 27.46                                                            (677,441)           
66 (18,282.63) 1.33 (14,107.00) 0.00 17.17                                                            (313,957)           
67 (22,791.95) 6.75 (5,100.00) 141.10 11.59                                                            (264,193)           
68 (10,151.90) 6.5 (3,356.74) 0.00 10.30                                                            (104,541)           
69 (12,600.39) 6.25 (4,166.33) 0.00 10.71                                                            (134,945)           
70 (12,600.38) 6.25 (4,166.33) 0.00 10.71                                                            (134,945)           
71 (17,247.96) 4.667 (7,504.50) 0.00 12.10                                                            (208,774)           
72 (22,037.70) 1.41667 (19,237.00) 0.00 8.97                                                              (197,696)           
73 (23,658.94) 2.5 (10,179.26) 0.00 22.79                                                            (539,187)           
74 (23,177.68) 5.75 (5,100.00) 141.10 13.67                                                            (316,848)           
75 (20,785.59) 5.75 (8,000.00) 125.00 10.80                                                            (224,532)           
76 (24,784.66) 5.75 (6,500.00) 125.00 12.92                                                            (320,168)           
77 (16,412.61) 5.75 (5,400.00) 125.00 11.80                                                            (193,698)           
78 (17,126.33) 5.75 (6,000.00) 125.00 11.43                                                            (195,675)           
79 (19,500.28) 5.75 (5,000.00) 141.10 13.06                                                            (254,633)           
80 (23,191.67) 5.75 (5,400.00) 591.10 13.79                                                            (319,700)           
81 (19,128.63) 1.25 (16,751.44) 0.00 9.94                                                              (190,175)           
82 (19,974.63) 1.25 (14,514.19) 0.00 21.87                                                            (436,835)           
83 (18,784.19) 1.25 (15,783.19) 100.00 13.21                                                            (248,080)           
84 (18,784.68) 2.5 (13,468.72) 0.00 11.32                                                            (212,638)           
85 (17,452.58) 5.5833 (6,100.00) 125.00 11.78                                                            (205,570)           
86 (19,175.57) 5.5833 (5,100.00) 758.95 13.86                                                            (265,694)           
87 (22,771.28) 4.33 (8,267.00) 0.00 14.71                                                            (334,972)           
88 (22,771.28) 3.0833 (11,499.00) 0.00 16.05                                                            (365,591)           
89 (22,781.28) 3.166 (11,455.00) 0.00 15.70                                                            (357,747)           
90 (22,781.28) 4.33 (7,272.06) 0.00 15.72                                                            (358,181)           
91 (22,771.25) 5.5 (5,950.00) 125.00 13.53                                                            (308,114)           
92 (24,474.04) 2.9167 (6,600.00) 105.00 25.19                                                            (616,417)           
93 (24,474.04) 2.9167 (8,250.00) 105.00 22.88                                                            (559,846)           
94 (24,474.04) 2.9167 (8,000.00) 125.00 23.25                                                            (569,103)           
95 (19,079.04) 3.25 (5,100.00) 141.10 22.77                                                            (434,466)           
96 (24,869.96) 3.166 (9,500.00) 125.00 19.68                                                            (489,418)           
97 (24,806.59) 3.166 (9,400.00) 125.00 19.78                                                            (490,575)           
98 (18,691.25) 5 (6,577.00) 0.00 12.96                                                            (242,285)           
99 (1,919.00) 4.9167 0.00 0.00 20.34                                                            (39,030)             

100 (1,922.16) 5.0833 0.00 0.00 19.67                                                            (37,813)             
101 (1,922.16) 4.9167 0.00 0.00 20.34                                                            (39,095)             
102 (1,922.16) 4.9167 0.00 0.00 20.34                                                            (39,095)             
103 (1,922.16) 4.9167 0.00 0.00 20.34                                                            (39,095)             
104 (1,063.92) 4.9167 0.00 0.00 20.34                                                            (21,639)             
105 (65.80) 4.833 0.00 0.00 20.69                                                            (1,361)              
106 (22,212.53) 5 (6,800.00) 0.00 13.88                                                            (308,251)           
107 (22,156.53) 4.75 (5,000.00) 0.00 16.30                                                            (361,190)           
108 (22,212.53) 4.75 (5,000.00) 0.00 16.31                                                            (362,369)           
109 (22,212.53) 4.75 (6,367.00) 0.00 15.02                                                            (333,590)           
110 (23,004.27) 4.75 (7,582.00) 0.00 14.11                                                            (324,679)           
111 (23,004.57) 4.75 (8,182.00) 0.00 13.56                                                            (312,054)           
112 (24,239.20) 4.5 (10,135.00) 100.00 13.02                                                            (315,649)           
113 (24,239.20) 4.5 (9,935.00) 100.00 13.21                                                            (320,093)           
114 (20,242.56) 5.166 (6,500.00) 50.00 13.19                                                            (266,987)           
115 (21,583.54) 4.5833 (9,335.00) 100.00 12.48                                                            (269,425)           
116 (22,745.54) 4.833 (8,632.00) 50.00 12.88                                                            (293,059)           
117 (31.82) 4.75 0.00 0.00 21.05                                                            (670)                 
118 (31.82) 4.75 0.00 0.00 21.05                                                            (670)                 
119 (65.88) 4.5 0.00 0.00 22.22                                                            (1,464)              
120 (65.87) 4.5 0.00 0.00 22.22                                                            (1,464)              
121 (18,568.44) 4.75 (8,455.00) 0.00 11.47                                                            (212,915)           
122 (1,337.30) 4.5 0.00 0.00 22.22                                                            (29,718)             
123 (1,402.62) 4.75 0.00 0.00 21.05                                                            (29,529)             
124 (5.00) 4.4167 0.00 0.00 22.64                                                            (113)                 
125 (24,691.36) 3.833 (12,000.00) 50.00 13.46                                                            (332,412)           
126 (22,309.22) 3.0833 (7,300.00) 0.00 21.82                                                            (486,791)           
127 (206.68) 3 0.00 0.00 33.33                                                            (6,889)              
128 (1,458.87) 2.833 0.00 0.00 35.30                                                            (51,496)             
129 (29,865.07) 2.75 (14,000.00) 50.00 19.38                                                            (578,730)           
130 (19,181.52) 2.667 (12,000.00) 50.00 14.14                                                            (271,148)           
131 (1,665.55) 2.33 0.00 0.00 42.92                                                            (71,483)             
132 (23,358.23) 2.0833 (14,196.94) 0.00 18.83                                                            (439,749)           
133 (23,358.23) 2 (14,196.94) 0.00 19.61                                                            (458,065)           
134 (24,802.55) 1.4167 (17,000.00) 50.00 22.35                                                            (554,285)           
135 (31,342.70) 1.4167 (21,310.00) 50.00 22.71                                                            (711,703)           
136 (31,342.70) 1.4167 (21,260.00) 50.00 22.82                                                            (715,233)           
137 (28,423.34) 4.5 (22,651.65) 0.00 4.51                                                              (128,260)           
138 (10,151.89) 6.25 (7,650.00) 500.00 4.73                                                              (48,030)             
139 (27,201.30) 5.33 (7,800.00) 125.00 13.47                                                            (366,347)           

Sub total (1,343,740.81) 1,347.19                                                        (21,520,038)      
Total (2,386,972.34) (38,367,759)    

Arithmetic Mean Rate 17.95                                                            

Weighted Average Rate 16.07                                                            

Determination of the Depreciation Rate For Transportation Equipment

GP
Life Service
COR  S - GP

  Rate onDepreciati

+

=
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Regulatory Asset Determination -- General Plant

Accumulated Depreciation
Year Beginning of End of Year Average Average Yearly Yearly Accumulated 

Year Plant Plant Balance Levelized Rate Depreciation Depreciation 
Balance Balance

1992 -               6,174,036    3,087,018     0.670% 18,959                18,959              
1993 6,174,036     7,279,610    6,726,823     1.340% 90,139                109,099             
1994 7,279,610     7,691,828    7,485,719     2.010% 150,463              259,562             
1995 7,691,828     8,432,883    8,062,356     2.620% 211,234              470,796             
1996 8,432,883     9,114,374    8,773,629     3.170% 278,124              748,920             
1997 9,114,374     9,045,400    9,079,887     3.670% 333,232              1,082,151          
1998 9,045,400     9,886,683    9,466,042     4.130% 390,948              1,473,099          
1999 9,886,683     18,975,385  14,431,034   4.590% 662,384              2,135,483          
2000 18,975,385   21,301,371  20,138,378   5.010% 1,008,933           3,144,416          
2001 21,301,371   21,875,432  21,588,402   4.430% 956,366              4,100,782          
2002 21,875,432   26,175,109  24,025,271   1.250% 300,316              4,401,098          
2003 26,175,109   26,585,268  26,380,189   1.610% 424,721              4,825,819          
2004 26,585,268   30,422,404  28,503,836   1.990% 472,689              5,298,508          

Retirements
Year Retirements 

During Year
Cost of Plant Salvage Cost of Removal

1992 (4,517)          Retired
1993 (127,770)       
1994 (24,216)         (10,065,815) 1,210,709        (74,338)               
1995 (39,787)         
1996 (198,330)       
1997 (1,987,558)    
1998 (179,082)       
1999 (4,942,979)    Determination of Regulatory Asset
2000 (42,444)         
2001 (527,495)       Book Balance - Reserve 19,421,646         
2002 (901,906)       
2003 (1,054,378)    Accumulated Depreciation 5,298,508           
2004 (35,353)         Cost of Plant Retired (10,065,815)      

Salvage 1,210,709           
Total (10,065,815)  Cost of Removal (74,338)               

Net (3,630,936)          

     Regulatory Asset 23,052,582         

Docket No. RP04-___-000
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 Edward H. Feinstein has prepared this report on conventional natural gas supplies of the 

Rocky Mountain Area.  In this task, specific reviews were made of the history, gas production, 

estimates of proven reserves and estimates of undiscovered resources. 

 The principal purpose of this report is to present estimates of the availability or 

productive capability of natural gas in certain regions of the Rocky Mountain Area.  Forecasts of 

the area-wide natural gas productive capability were based upon estimates of proven reserves, 

discovery process estimates of reserve additions, pipeline connection parameters and 

deliverability profiles.  Discovery process is the relationship between the efforts (drilling) and 

the potential for natural gas discoveries.  The analysis is largely based upon information and data 

which are in the public domain. 

II. SUMMARY AND CONCLUSIONS 

 The gas supply regions of the Rocky Mountain Area are in both an intermediate and 

mature stage of development.  The assessment of gas supply herein is based on three ingredients: 

remaining reserves, reserves appreciation and undiscovered resources.  Remaining reserves are 

the proved and economically producible gas discoveries.  Reserves appreciation are resources 

believed to exist that are directly related to reserves already discovered.  Undiscovered resources 

are estimated gas accumulations that are believed to exist, but have not yet been proven by 

drilling. 
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 The productive capacities of proven gas reserves of each producing region of the Rocky 

Mountain Area vary considerably.    Reserves-to-production ratios in each area are at their lowest 

level, reflecting only modest surplus pipeline gas. 

 Estimates of future annual gas discoveries were made employing an effectiveness of 

exploration discovery - process model.  Productive capacity decline rates were applied to 

determine the availability of gas from new supply sources. 

 The availability of supplies from future sources was added to the availability of current 

proven sources to arrive at the overall productive capability of natural gas supplies from the 

various Rocky Mountain areas.       

 These supply areas are currently reliable, active and viable in providing adequate 

throughput for the network of pipelines connected to them.  In the long-term, however, the 

current grade of natural gas accumulations will be exhausted, giving way to the discovery of 

smaller deposits.  The result will be a gradual decline in the productive capability from existing 

and future connected supply sources.  (See Figures -1 through -3). 

III.  BACKGROUND 

 The Rocky Mountain area of Colorado, Utah and Wyoming is one of only two oil and gas 

provinces in North America  that have been growing in gas production over the past 10 years.  

The Rocky Mountain region will continue to grow in gas production for 10 more years.  The 

Rocky Mountain area is a large, gas prone, geologically heterogeneous area that contains 

numerous gas productive basins.  Numerous oil and gas prone formations and prospective 

reservoirs are present.  Productive reservoirs include carbonates (limestone) and sandstones with 
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all types of porosity and permeability as well as naturally fractured reservoirs and coalbed 

methane reservoirs.  The Potential Gas Committee (PGC) has estimated (2002) potential gas 

resources of 104 Tcf. 

 The exploration and exploitation of these gas resources will depend heavily upon the 

price of the produced gas and the application of new and developing technology that will lower 

the cost of exploration and economic exploitation.  A challenge for certain gas resources is to 

exploit technically available gas in locations where reserves are characterized by  “tight” matrix 

porosity and permeability, naturally fractured reservoirs and coalbed methane and make them 

economically recoverable resources. 

IV. METHODOLOGY 

Proven Reserves 11 

12 

13 

14 

15 

16 

17 

 An analysis of the producibility of proven gas reserves was made using information 

obtained from the Energy Information Administration (EIA) and the Potential Gas Committee 

(PGC).   EIA’s proven reserves are as of the end of 2002.  The productive availability of those 

proven reserves was obtained from data assembled by the (PGC) and extrapolated employing a 

constant percentage decline until the reserves curve are exhausted.   The EIA provided the 

proven gas reserves.  The PGC provided the production rate of those reserves.  

Future Reserve Additions 18 

19 

20 

21 

 A characteristic observed in the petroleum producing areas of the Rocky Mountain Area 

is a rapid drop off in size from the largest known field to the smaller ones.  Hydrocarbon 

accumulations are the result of complex geological processes.  Furthermore, the actual quantities 
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of producible reserves are further defined on the basis of technological and economic 

considerations.  As a consequence of all these independent influences and the multiplicative 

nature of the factors affecting the size of a gas accumulation, field sizes in producing basins are 

typically log normally distributed (Figure 3).  That is, a few very large fields contain the bulk of 

the reserves and many, many small fields contain, in aggregate, a smaller portion of the reserves.  

Also, another characteristic of gas supply basins is that large fields are discovered early in the 

exploration process, and subsequent discoveries are smaller and the product of increasingly 

greater efforts (Figures 1).  Since the Rocky Mountain Area, unlike other producing regions, is 

not yet in the mature stage of exploration, large field discoveries likely remain undiscovered and 

will become available for exploitation.   

The Effectiveness of Exploration Model 11 

12 
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 One measure of the discoverability of resources is the effectiveness of exploration.  The 

effectiveness of exploration compares the drilling footage in a particular year with the related 

discoveries.  This method depicts the normal stage of events that take place when a gas-bearing 

province graduates past its initial discovery stage and enters its more or less mature stage.  The 

degree of maturity of the producing life of the supply areas can be determined by comparing the 

amount of gas resources already discovered with an estimate of the ultimate resources. 

 The nature of oil and gas accumulations creates a distribution of fields and reservoirs 

made up of a small number of large fields, a larger number of medium size fields and a 

seemingly unending amount of small fields.  The Rocky Mountain Area is no exception.  An 

example of the distribution of gas reserves in the a portion of the Rocky Mountain Area referred 
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to as the Greater Green River Basin is shown on Figure 3.  This is typical of the exploratory 

events of an oil and gas province.   

 The basic concept of this exploration model is shown on Figure 1.  At times, the 

declining effectiveness of exploration is mitigated by: better technologies for discovery and 

resource recovery, greater understanding of the geophysics, and reservoir performance of the 

field in the province.  This mitigation is also shown on Figure 1. 

 I first determined if the supply areas paralleled the premise of this model (that large 

initial field discoveries give way to smaller ones).  In addition to the field size facts cited earlier, 

further analysis confirmed that indeed most, if not all, of the larger fields have been discovered 

as well as many of the medium size fields. This can be observed by inspecting the relationship 

between the new fields discovered and the exploratory efforts as shown on Figure 2 of Exhibit 

No. KR-7.    This can also be seen by analysis of the effectiveness of exploration in terms of 

exploratory effort.  Most of the significant gas discoveries are actually associated with fields 

previously discovered.  See the historical data shown on Tables 1 and 2  and Figure 2.  The 

exploratory effect is the accumulation of wells drilled over time.  The above effectiveness data is 

a 3-year snapshot of a long trend from higher levels of effectiveness in prior years.  I observed 

both exploratory wells and development wells.  Development wells do not reflect the effort to 

find new discoveries.  However, they contribute significantly to the reserve base.  “Results” (in 

terms of annual gas discoveries) of the drilling effort are also shown on Tables 1 and 2 for all the 

areas.  When these “results” or annual gas discoveries are divided by the annual exploratory 

wells drilled, a more focused relationship develops as to the size of the discovery for the effort 
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expended.  This confirms that the large fields have already been discovered and that new 

discoveries are going to be generally confined to a considerably more moderate size.  This 

concept of discoveries per well drilled is referred to as the effectiveness of exploration. 

 The model used the relationship between annual reserve additions and both exploratory 

and development well drilling over time in years and cumulative feet drilled from a base of 1990.  

For the most likely case, I extrapolated the exploratory effectiveness at a constant level using the 

3-year Mean value developed in Tables 1 and 2 until a point is reached where 90 percent of the 

total endowment is reached.  The total endowment is defined as all the gas that will eventually be 

discovered (past discoveries plus the PGC’s estimates of potential resources).  PGC’s estimates 

of potential gas resources are shown on Table 8.  Table 8 shows the total endowment as of 2002 

for the gas provinces of Colorado, Utah and Wyoming.  I used the same procedure for the 

effectiveness of development drilling. 

 The most likely level represents the mean value of effectiveness from 2000 through 2002.   

 I employed a constant level of effectiveness until 90 percent of the ultimate resources are 

discovered as I expect some occasional increases in the effectiveness due to forces not directly 

indicated in the data.  As mentioned earlier, any decline in the effectiveness curve will be 

mitigated by technological increases in the exploration and drilling techniques along with an 

increased awareness of the geophysics and reservoir mechanics.  Technological increases are 

included in the 1990-2002 data.  I am assuming that future technological increases will occur at 

the same rate as in the historical statistics.  I found, in some cases unsurprisingly, that as drilling 

exceeds certain levels, the effectiveness declines.  This is due most likely to the drilling of lower 
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grade prospects in a particular year.  See Figures 4 and 5 for the footage drilled and Figures 8 

and 9 for the relationship between footage and effectiveness. 

 I determined the future discoveries from exploratory drilling by applying a representative 

constant level of drilling activity to the corresponding effectiveness.  For my determination of 

the discoveries from development drilling, I also applied a constant level of annual drilling 

activity, based upon the most recent 3-year period, to reflect the development drilling activity 

response to increases in the wellhead price of gas.  This period included very significant 

increases in the price of gas at the wellhead and only one modest decrease.  I believe that in the 

future such similar increases and decreases will occur eventually leading to a gradual overall 

price increase.  The EIA projects wellhead price to be $5.25 by 2025.  The EIA studies are based 

upon a sophisticated econometric price model.  I concur in their wellhead price estimates and 

believe my choice of exploratory and development drilling levels fully reflects such overall price 

increases, all the while daily, monthly and yearly prices will fluctuate both up and down.  

Specifically, based on my experience and studies, I found a relationship to exist between the 

price of gas at the wellhead and development drilling effort.  No such clear relationship occurs 

for exploratory drilling as drilling prospects differ considerably in many respects as well as 

inherent risk factors.  As such, many factors come into play with respect to the exploratory 

drilling response.  While an increase in wellhead gas prices is an inducement to increase 

exploratory drilling efforts, the fact is that for the producing areas involved in this proceeding, 

there is no clear and concise relationship between wellhead price and the number of exploratory 

wells drilled.  The graphs shown on Figures 13 and 14 of Exhibit No. KR-7, of wellhead gas 
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price and drilling effort, illustrate this point.  Exploratory wells differ considerably from 

development wells in the Rocky Mountain area.  Exploratory wells are relatively high risk.  They 

are drilled relatively far from existing discoveries.  They are high cost.  They must rely upon 

financing much different from development wells, e.g., the expenditure of money for geological 

and geophysical studies.  Many factors affect the decision to drill exploratory wells, including 

the prevailing wellhead price.  

With respect to development wells and price, the annual relationship between them is not 

sufficient to forecast future drilling efforts.  Instead, I employed high values of such efforts in my 

calculations.  The Most Likely Case level of wells drilled and footage attained was based on an 

average value for the 1998-2002 period.   

 The Future Discoveries resulting from the application of the drilling effort to the 

effectiveness of drilling are shown on Table 3 for exploratory discoveries and Table 4 for 

development discoveries 

 To determine the future gas availability, I applied to each determined annual  

future reserve addition, a production rate based on studies performed by the EIA from  

data derived from Petroleum Information/Dwights LLG (See Figure 15 of Exhibit No.  

KR-7).   

 This results in the production capacity from new reserves beginning in 2002.   

 To the production profile of future reserves, I added the production profile for the 

beginning of year 2000 proven gas reserves.  This is shown on Table 6. 

V. DETERMINATION AND RESULTS 
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 The Rocky Mountain area that I analyzed occupies the states of Wyoming, Utah and 

Colorado.  This is one of the major oil and gas producing regions of the United States.  Gas 

production will come from mostly non-associated gas reservoirs.  New field discoveries are 

expected to be found in deposits ranging from 1 to 200 Bcf, with most in the 2 to 20 Bcf range.  

The profile of the future productive capacity from this area is graphically illustrated on Figure 11 

of Exhibit No. KR-7.  
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TABLES 
TO THE 

ASSESSMENT OF GAS SUPPLY



Year Success Gas Gas Gas Target Effectiveness Cumulative Effectiveness Exploratory Wells Cumulative 
Oil Gas Dry Total Ratio Target Target Wells as a Total Per Gas Compl. Exploratory Drilled Exploratory 

Wells Footage % of Total Bcf Bcf/Well Wells Footage
1,000 Ft

1990 112 332 420 864 0.514 646 1982 74.77 835         2.52 1.292 646 1.292 646 1982
1991 62 264 324 650 0.502 526 1642 80.98 513         1.94 0.975 1172 0.975 526 3624
1992 47 182 315 544 0.421 432 1329 79.48 993         5.46 2.297 1605 2.297 432 4954
1993 30 224 270 524 0.485 462 1566 88.19 1,046      4.67 2.264 2067 2.264 462 6519
1994 37 437 212 686 0.691 632 1447 92.19 960         2.20 1.518 2699 1.518 632 7966
1995 36 450 213 699 0.695 647 1545 92.59 508         1.13 0.785 3347 0.785 647 9511
1996 38 279 186 503 0.630 443 1287 88.01 688         2.47 1.554 3789 1.554 443 10798
1997 40 195 209 444 0.529 368 1431 82.98 2,377      12.19 6.452 4158 6.452 368 12229
1998 40 294 201 535 0.624 471 1901 88.02 1,352      4.60 2.871 4629 2.871 471 14131
1999 39 156 126 321 0.607 257 1630 80.00 1,855      11.89 7.224 4885 7.224 257 15760
2000 27 91 116 234 0.504 180 1299 77.12 3,051      33.53 16.907 5066 16.907 180 17059
2001 34 191 142 367 0.613 312 2139 84.89 5,076      26.58 16.293 5377 16.293 312 19199
2002 17 125 92 234 0.607 206 1521 88.03 4,735      37.88 22.987 5583 22.987 206 20720
2003 18           242         86           345 0.752 321 2,951      93.06 0.00 5904 0.000 321 23670

255 18.729

Wells Drilled Discoveries

Table  1
Exhibit No. KR-7
Docket No. RP04-___-000Success Ratio and Effectiveness of Drilling

Exploratory Wells

Rocky Mountain Area



Year Success Gas Gas Gas Target Effectiveness Effectiveness Cumulative Effectiveness Gas Cumulative 
Oil Gas Dry Total Ratio Target Target Wells as a Total Per Gas Compl. Per Well Drilled Development Target Development

Wells Footage % of Total Bcf Bcf/Well Wells Wells Footage
1,000 Ft

1990 409 866 184 1459 0.874 991 5068 67.92 150         0.17 0.151 0.000153           991 0.151 991 5068
1991 320 943 182 1445 0.874 1079 5654 74.66 701         0.74 0.650 0.000602           2070 0.650 1079 10722
1992 263 1468 140 1871 0.925 1587 8800 84.81 632         0.43 0.398 0.000251           3657 0.398 1587 19522
1993 324 2018 117 2459 0.952 2119 12671 86.17 927         0.46 0.438 0.000206           5775 0.438 2119 32193
1994 257 1619 138 2014 0.931 1738 10933 86.30 459         0.28 0.264 0.000152           7514 0.264 1738 43126
1995 310 909 128 1347 0.905 1004 6314 74.57 2,101      2.31 2.092 0.002082           8518 2.092 1004 49440
1996 325 723 148 1196 0.876 825 5112 68.99 1,074      1.49 1.302 0.001578           9343 1.302 825 54552
1997 434 1326 217 1977 0.890 1489 9254 75.34 215         0.16 0.144 0.000097           10833 0.144 1489 63806
1998 335 1831 134 2300 0.942 1944 12045 84.53 1,699      0.93 0.874 0.005121           12777 0.874 1944 75851
1999 100 2879 109 3088 0.965 2984 14541 96.64 2,607      0.91 0.874 0.010090           15761 0.874 2984 90393
2000 241 5731 140 6112 0.977 5865 28189 95.96 2,118      0.37 0.361 0.019578           21627 0.361 5865 118582
2001 222 7108 155 7485 0.979 7258 36212 96.97 940         0.13 0.130 0.000018           28885 0.130 7258 154794
2002 126 4417 114 4657 0.976 4528 25003 97.23 918         0.21 0.203 0.000045           33413 0.203 4528 179797
2003 231          4,266       143          4640 0.969 4401 27,935       94.86

5007 0.231

Table  2
Exhibit No. KR-7
Docket No. RP04-___-000

Wells Drilled Discoveries

Success Ratio and Effectiveness of Drilling
Development

Rocky Mountain Area



Table 3

Year Wells Cumulative Effectiveness Reserve 
Drilled Wells Additions

1,000 1,000 Bcf/1,000 Feet Bcf

1990 646                646                         1.29                       835                     
1991 526                1,172                      0.97                       513                     
1992 432                1,605                      2.30                       993                     
1993 462                2,067                      2.26                       1,046                  
1994 632                2,699                      1.52                       960                     
1995 647                3,347                      0.78                       508                     
1996 443                3,789                      1.55                       688                     
1997 368                4,158                      6.45                       2,377                  
1998 471                4,629                      2.87                       1,352                  
1999 257                4,885                      7.22                       1,855                  
2000 180                5,066                      16.91                      3,051                    
2001 312                5,377                      16.29                     5,076                  
2002 206                5,583                      22.99                     4,735                  
2003 321                5,904                      18.73                     6,013                  
2004 255                6,160                      18.73                     4,779                  
2005 255                6,415                      18.73                     4,779                  
2006 255                6,670                      18.73                     4,779                  
2007 255                6,925                      18.73                     4,779                  
2008 255                7,180                      18.73                     4,779                  
2009 255                7,436                      18.73                     4,779                  
2010 255                7,691                      18.73                     4,779                  
2011 255                7,946                      18.73                     4,779                  
2012 255                8,201                      18.73                     4,779                  
2013 255                8,456                      18.73                     4,779                  
2014 255                8,711                      18.73                     4,779                  
2015 255                8,967                      18.73                     4,779                  
2016 255                9,222                      16.86                     4,301                  
2017 255                9,477                      15.17                     3,871                  
2018 255                9,732                      13.65                     3,484                  
2019 255                9,987                      12.29                     3,136                  
2020 255                10,242                    11.06                     2,822                  
2021 255                10,498                    9.95                       2,540                  
2022 255                10,753                    8.96                       2,286                  
2023 255                11,008                    8.06                       2,057                  
2024 255                11,263                    7.26                       1,852                  
2025 255                11,518                    6.53                       1,666                  
2026 255                11,773                    5.88                       1,500                  
2027 255                12,029                    5.29                       1,350                  
2028 255                12,284                    4.76                       1,215                  
2029 255                12,539                    4.28                       1,093                  
2030 255                12,794                    3.86                       984                     
2031 255                13,049                    3.47                       886                     
2032 255                13,304                    3.12                       797                     
2033 255                13,560                    2.81                       717                     

99,919                

Exhibit No. KR-7

DETERMINATION OF NEW RESERVE ADDITIONS
ROCKY MOUNTAIN AREA

EXPLORATORY
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Year Wells Cumulative Effectiveness Reserve 
Drilled Wells Additions

1,000 1,000 Bcf/1,000 Feet Bcf

1990 991              991              0.15                  150            
1991 1,079           2,070            0.65                  701            
1992 1,587           3,657            0.40                  632            
1993 2,119           5,775            0.44                  927            
1994 1,738           7,514            0.26                  459            
1995 1,004           8,518            2.09                  2,101         
1996 825              9,343            1.30                  1,074         
1997 1,489           10,833          0.14                  215            
1998 1,944           12,777          0.87                  1,699         
1999 2,984           15,761          0.87                  2,607         
2000 5,865           21,627          0.36                   2,118           
2001 7,258           28,885          0.13                  940            
2002 4,528           33,413          0.20                  918            
2003 4,401           37,814          0.23                  1,017         
2004 5,007           42,821          0.23                  1,157         
2005 5,007           47,829          0.23                  1,157         
2006 5,007           52,836          0.23                  1,157         
2007 5,007           57,843          0.23                  1,157         
2008 5,007           62,851          0.23                  1,157         
2009 5,007           67,858          0.23                  1,157         
2010 5,007           72,866          0.23                  1,157         
2011 5,007           77,873          0.23                  1,157         
2012 5,007           82,880          0.23                  1,157         
2013 5,007           87,888          0.23                  1,157         
2014 5,007           92,895          0.23                  1,157         
2015 5,007           97,903          0.23                  1,157         
2016 5,007           102,910        0.21                  1,042         
2017 5,007           107,917        0.19                  937            
2018 5,007           112,925        0.17                  844            
2019 5,007           117,932        0.15                  759            
2020 5,007           122,940        0.14                  683            
2021 5,007           127,947        0.12                  615            
2022 5,007           132,954        0.11                  554            
2023 5,007           137,962        0.10                  498            
2024 5,007           142,969        0.09                  448            
2025 5,007           147,977        0.08                  404            
2026 5,007           152,984        0.07                  363            
2027 5,007           157,992        0.07                  327            
2028 5,007           162,999        0.06                  294            
2029 5,007           168,006        0.05                  265            
2030 5,007           173,014        0.05                  238            
2031 5,007           178,021        0.04                  214            
2032 5,007           183,029        0.04                  193            
2033 5,007           188,036        0.03                  174            

23,757       

ROCKY MOUNTAIN AREA
DEVELOPMENT

Table 4
Exhibit No. KR-7
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Year New New New Accumulated Percent of Cumulative Prod to 12/31/2002 46,188           
Exploratory Development Total Ultimate Ultimate 
Additions Additions Additions Reserves Resources Remaining Reserves at 12/31/2002 38,550           

-                  Ultimate Reserves at 12/31/2002 84,738           
2000 3,051 2,118 5,169           -                  
2001 5,076 940 6,016           -                  PGC  Potential Resources 104,130         
2002 4,735 918 5,653           84,738             44.9                
2003 6,013 1,017 7,031           91,769           48.6              Ultimate Resources at 12/31/2002 188,868         
2004 4,779 1,157 5,936           97,705             51.7                
2005 4,779 1,157 5,936           103,641           54.9                
2006 4,779 1,157 5,936           109,578           58.0                
2007 4,779 1,157 5,936           115,514           61.2                
2008 4,779 1,157 5,936           121,451           64.3                
2009 4,779 1,157 5,936           127,387           67.4                
2010 4,779 1,157 5,936           133,323           70.6                
2011 4,779 1,157 5,936           139,260           73.7                
2012 4,779 1,157 5,936           145,196           76.9                
2013 4,779 1,157 5,936           151,133           80.0                
2014 4,779 1,157 5,936           157,069           83.2                
2015 4,779 1,157 5,936           163,006           86.3                
2016 4,301 1,042 5,343           168,348           89.1                
2017 3,871 937 4,808           173,157           91.7                
2018 3,484 844 4,328           177,484           94.0                
2019 3,136 759 3,895           181,379           96.0                
2020 2,822 683 3,505           184,885           97.9                
2021 2,540 615 3,155           188,040           99.6                
2022 2,286 554 2,839           190,879           101.1              
2023 2,057 498 2,555           193,434           102.4              
2024 1,852 448 2,300           195,734           103.6              
2025 1,666 404 2,070           197,804           104.7              
2026 1,500 363 1,863           199,667           105.7              
2027 1,350 327 1,677           201,344           106.6              
2028 1,215 294 1,509           202,853           107.4              
2029 1,093 265 1,358           204,211           108.1              
2030 984 238 1,222           205,433           108.8              
2031 886 214 1,100           206,533           109.4              
2032 797 193 990              207,523           109.9              
2033 717 174 891              208,414           110.3              

99,201 23,584 122,785       

ROCKY MOUNTAIN AREA
Volumes in Bcf

Table 5
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Table 6
Exhibit No. KR-7

Year Productive Productive Productive Actual 
Capability Capability Capability Production

1999 Reserves 2000 - 2002 And Total
Future Reserves

MMcf/day MMcf/day MMcf/day MMcf/day

1999 6,033                         
2000 6,109                         3,564                      9,674                6,438                         
2001 5,369                         5,895                      11,264              6,279                         
2002 4,814                         7,083                      11,896              7,227                         
2003 4,320                         8,955                      13,275              
2004 3,950                         9,407                      13,356              
2005 3,518                         9,960                      13,477              
2006 3,271                         10,471                    13,741              
2007 2,962                         10,930                    13,892              
2008 2,715                         11,343                    14,059              
2009 2,468                         11,717                    14,186              
2010 2,283                         12,059                    14,342              
2011 2,098                         12,372                    14,470              
2012 1,975                         12,661                    14,636              
2013 1,790                         12,929                    14,719              
2014 1,666                         13,180                    14,846              
2015 1,605                         13,414                    15,019              
2016 1,362                         13,226                    14,587              
2017 1,244                         12,865                    14,109              
2018 1,137                         12,418                    13,555              
2019 1,039                         11,926                    12,966              
2020 950                            11,416                    12,366              
2021 868                            10,901                    11,769              
2022 793                            10,391                    11,185              
2023 725                            9,894                      10,619              
2024 663                            9,413                      10,076              
2025 606                            8,951                      9,556                
2026 554                            8,509                      9,062                
2027 506                            8,088                      8,594                
2028 462                            7,689                      8,151                
2029 423                            7,310                      7,733                
2030 386                            6,849                      7,235                
2031 353                            6,394                      6,747                
2032 323                            5,969                      6,292                
2033 295                            5,539                      5,833                

PRODUCTIVE CAPACITY 
ROCKY MOUNTAIN AREA

Docket No. RP04-___-000



Rocky Mountain

Area

Colo, Utah and Wyo

1 Cumulative Production to 12/31/1988 23.96                

2 Incremental Production 1989 to 12/31/2002 22.23                

3 Remaining Proved Reserves at 12/31/2002 38.55                

4 Potential Gas Resources Estimated at 12/31/2002 104.13             

5 Ultimate Estimated Resources  (12/31/2000) 188.87             

6 Gas Discoveries to 12/31/2002 84.74                

7 Percent Remaining to be Discovered 55.13                

ULTIMATE REMAINING GAS RESOURCES
Volumes in Trillion Cubic Feet

Table 7
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Docket No. RP04-___-000



Table 8
Exhibit No. KR-   

Estimate of Potential Gas Resources
As of End of 2002
Volumes in Bcf

Total 
Producing Province Resource 

0-15,000 Feet 15,000-30,000 Ft CBM 0-15,000 Feet 15,000-30,000 Ft CBM Estimate

Powder River Basin 1,435                   -                        6,672           2,153              -                        20,015          30,275          
Big Horn Basin 672                      170                        -               530                 616                       25                 2,013            
Wind River Basin 2,115                   1,527                     -               4,497              3,401                    50                 11,590          
Greater Green River Basin 8,632                   979                        -               5,940              5,696                    375               21,622          
Denver Basin and Environs 1,380                   -                        -               1,012              -                        -                2,392            
Uinta/Piceance Basin and Environs 14,568                 500                        133              14,922            200                       4,115            34,438          
Thrust Belt 800                      -                        -               1,000              -                        -                1,800            

Total 29,602                 3,176                     6,805           30,054            9,913                    24,580          104,130        

Source:  Potential Gas Committee

Note:  CBM - Coalbed Methane

Resource Estimate
Growth in Reserves New Fields

Docket No. RP04-___-000
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FIGURES 
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ASSESSMENT OF GAS SUPPLY



TYPICAL EFFECTIVENESS OF EXPLORATION
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Effects of New Technology

Normal Decline in Reserves Discovered 
Per Well Drilled



NEW FIELD DISCOVERIES
Wyoming
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GAS TARGET EXPLORATORY WELLS
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GAS TARGET DEVELOPMENT WELLS
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EFFECTIVENESS OF EXPLORATION
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EFFECTIVENESS OF DEVELOPMENT
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RELATIONSHIP BETWEEN GAS TARGET EXPLORATORY FOOTAGE DRILLED AND THE 
EFFECTIVENESS OF EXPLORATION
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RELATIONSHIP BETWEEN GAS TARGET EXPLORATORY FOOTAGE DRILLED AND THE 
EFFECTIVENESS OF DEVELOPMENT

y = 27.507x-0.5497

R2 = 0.1899
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Natural Gas Productive Capacity
Colorado, Utah and Wyoming
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NATURAL GAS PRODUCTION
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R/P RATIO
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Relationship Between Wellhead Price and Exploratory Drilling
Rocky Mountain Area
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Relationship Between Wellhead Price and Development Drilling
Rocky Mountain Area
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Hyperbolic Productive Capacity
Rocky Mountain Region Gas Wells 
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