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I.  SUMMARY OF DEPRECIATION STUDY

1. PURPOSE AND SCOPE

At the request of Northern Natural Gas Company (Northern), Brown, Williams, Moorhead and Quinn, Inc. undertook a comprehensive study of the physical and economic lives of pipeline property as they would affect Northern’s pipeline system.  

The purpose of the study was to develop realistic and appropriate average remaining lives that would apply to each asset account.  The application of these lives to the undepreciated carrier property will determine the depreciation rates.

This report sets forth the results of the study of the depreciable pipeline property of Northern as of December 31, 2002.  The report includes the basic parameters such as the recommended average service lives and life characteristics for the depreciation rates.  The average service lives determined in this report are developed based on pipeline property in service as of December 31, 2002.  

The scope of the study included an analysis of Northern's historical data through December 31, 2002, as well as an analysis of future economic forces which may affect the operation of the company.  The determination of prior and prospective factors affecting Northern’s pipeline property in service was achieved through the analysis and interpretation of past service life data experience, future life expectancies and discussions with company personnel.  The service lives and life characteristics, which resulted from the in-depth study and analysis were employed together with Northern's pipeline property in service and accumulated reserve for depreciation balance to determine the recommended depreciation rates under the average remaining life method.  

2.
CONCLUSIONS   

The analysis of the supply and markets for natural gas as it relates to Northern’s pipeline system indicates an economic life of 25 to 30 years.  The application of an economic life of 30 years to the physical lives as determined results in an average remaining life (ARL) for each account.  Accrual rates for each pipeline property asset function are then determined.  They are displayed on Table 1.

A comparison of the Docket No. RP98-203 depreciation rates and the recommended rates is shown below:  The approximate annual effect on depreciation expense is shown on Table 22.







Recommended     Docket No. RP98-203

TRANSMISSION PLANT – ONSHORE



Depreciation



2.19 percent

1.15 percent

STORAGE PLANT



Depreciation



2.17 percent

1.25 percent

II.  INTRODUCTION
The concept of depreciation can be viewed in the light that the purchase of capital goods is in essence a purchase of future services.  Consequently, depreciation is the expiration or consumption, in whole or in part, of the service life, capacity, or utility of property resulting from the action of one or more of the forces operating to bring about the retirement of such property from service.  It, therefore, follows that the basic objective of depreciation under established regulatory practice is the recovery of the full capital investment in a reasonable and consistent manner over the time period related to its use in providing service. 

THE DEPRECIATION MODEL

There are several depreciation methods that can be used.  In each method the full original investment is recovered.  The methods differ only in the timing of the capital recovery.  The broad Average Service Life Method was employed in the determination of Northern's depreciation rates.  It is the most widely used of all the methods to determine depreciation rates for pipeline systems. 

More specifically, the straight line average remaining life method was used.  It is derived and described as follows:
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The remaining life approach:
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The Depreciation Model:
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Where,

DB =  the depreciation base or original cost

NSV = the net salvage value 

   




DR = the accumulated depreciation reserve





            ARL = the average remaining life



The NSV = S – COR, and 

S =  the gross salvage

COR =  the cost of removal



As shown above, depreciation rates depend on estimates of the service life of pipeline property investment.  Since pipeline systems as a whole are made up of a host of different complex property units, it would be impractical to calculate and apply separate depreciation rates for each.  This would place an undue burden on the accounting system for depreciation purposes requiring the maintenance of records for each unit of property.  Consequently, the normal approach is to calculate the rates for groups of pipeline property based upon average service lives for those groups which are determined through studies of the Company's history, experience and future expectations.

AVERAGE SERVICE LIFE CONCEPT

The concept of an average service life for a pipeline 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 problem then is to determine this average life before complete retirement of all units occur.  This is done by first determining the life that has thus far been experienced by the plant group and by then estimating the life expectancy for the items remaining in service.  The life experienced in the past is then combined with the expectation for the future resulting in the average life for the group.  This can be done by determining the separate lives for each of the property units or by constructing a survivor curve for the entire group.

The measurement of depreciation revolves around the concern that all carrier property investment 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:

· wear and tear

· action of the elements

· deterioration

· inadequacy

· obsolescence

· requirements of public authorities

· adequacy of supply or market.

Physical causes such as wear and tear and deterioration are the most readily observed retirements.  Normal use of facilities involves fatigue of materials, stress, and friction resulting in wear and tear on equipment such as the major components of a pump station.  Deterioration, on the other hand, may be caused by rusting, chemical processes, or temperature variations.  An example of deterioration is the corrosion of metal pipeline segments resulting in leaks which require costly repairs.

Functional causes, such as inadequacy, obsolescence, the requirements of public authorities, and inadequacy of supplies or markets are probably the more prevalent causes of retirements in the pipeline industry.  Inadequacy refers to the lack of capacity which is required for supply and demand.  Thus, a facility, such as line pipe, may be retired and replaced by a larger facility in order to achieve an adequate delivery level.  

Public authorities may from time to time require facilities to be relocated because of population encroachment.  A typical example of this problem is the construction of the nationwide federal highway complex which requires pipelines to be retired and relocated. 

For a pipeline system such as Northern's, all of the above causes of retirements, whether physical or functional have one thing in common: they are ever-occurring, affecting individual facilities.  On the other hand, the adequacy of supply or market is a situation unrelated to the physical characteristics of the property or the action of public authorities.  It is probably the single most important action resulting in premature retirements, because it may affect a large portion of the pipeline system.  This subject will be treated in more detail further in this report.  In a depreciation study, the adequacy of supply and markets is referred to as the economic life.    

Since the survivor curve is the primary source of the estimate of average service life on a physical life basis, a discussion of the general concept of a survivor curve is warranted.

SURVIVOR CURVES

A survivor curve graphically reflects the percent of capital investment existing 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 average service life is obtained by calculating the area under the survivor curve from age zero to the maximum age and dividing the area by 100 percent.  The average remaining life at any age is obtained by calculating the area under the survivor curve from the observation age to the maximum age, and dividing this area by the percent surviving at the observation age. 

A survivor curve, fitted to a particular type of pipeline property, predicts the average remaining service life and retirement pattern of that facility.  The average remaining service life is the average length of time that all units of a group are expected to last.  The retirement pattern shows how much of the group will be retired each year as the group ages.  The average remaining life (ARL), which is of particular importance in the calculation of the depreciation rate, is determined from the useful life of the facility and from each pipeline property Iowa survivor curve.  Analyses of historical data are used to estimate average service lives related strictly to physical or commonly occurring retirement forces.  The analyses consist of compiling the past history of the pipeline property groups, reducing the history to mortality trends by the use of actuarial techniques, and forecasting the trend of survivors for each depreciable group on the basis of past trends and future company plans.  The combination of the historical trend and the future trend yields a complete survival pattern from which the physical portion of the average service life is derived.

The recorded historical experience data upon which indications of past service life are based reflect not only the capital investment of property items retired during each year of age but also the capital investment of property items that remain in service at the beginning of each year of age out of the total capital investment originally placed in service in any year.  These items are said to be exposed to the risk of retirement.

The historical experience of retirements via statistical mortality techniques are fitted to the aforementioned Iowa type survivor curves.  The Iowa type curves were developed at the Iowa State College Engineering Experiment Station 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 facility. 
III.  PHYSICAL LIFE

In conducting the analysis and preparation of the study, Northern's historical investment data were studied using various service life techniques.  

The company maintains carrier property records containing depreciable capital investments by property account.  This investment data was analyzed and summarized by property group, subgroup and vintage, then utilized as a basis for service life calculations.

STATISTICAL METHOD

The preparation of a depreciation study using Northern's statistical property vintage additions and retirement data translates into the incorporation of curves to represent the experienced survival characteristics of such property.  These smoothed curves are the suite of curves developed at Iowa State College and are widely accepted and employed throughout the pipeline industry.

The shape of the suite of Iowa type curves are dependent upon where the maximum rate of retirement occurs - before, during or after the average service life.  For example, if the maximum retirement rate occurs earlier in the life, a left modal distribution curve will form.  In the parlance of survivor curve analysts, reference is made to an L curve.  If the maximum retirement rate occurs after the average life, it is a right modal or R curve, and, if it occurs exactly at the average life, it is a symmetrical or S curve.  There are other type curves, but their use is considerably less common.

The use of Iowa type survivor curves is appropriate because the Company's pipeline property data has not completed its life cycle.  That is, the generated surviving property statistics do not extend to zero percent surviving.  This circumstance requires that an estimate be made concerning the remaining segment of the property group's retirement experience.  Thus, in the case of the determination of the average service life of Northern's property, both actual assembled data representing company experience and estimated data representing the extension of the company's experience are used.

Study Procedure - The Retirement Rate Method

While various methods are available to analyze historical data, the Retirement Rate Method was employed.  This method is the most ideal for the type of data made available.

The Retirement Rate Method used actual pipeline property retirement experience to develop a survivor curve.  Under this method, the assembling of the Company's data into an experienced life table when viewed in graphical form, results in a stub curve.  It is this stub survivor curve which is matched or fitted to the Iowa type survivor curves.  A matching process is performed to obtain the best fit under various circumstances.  The matching process is performed by both a rigorous computer analysis employing the least square technique, and by the analyst's judgment taking into account extrinsic information.  The computer processing of the statistical data was further viewed at various experience bands throughout the life of each account.  The reason for this is to observe any trends and changes.  For each experience band studied, an observed life table or survivor curve is constructed based on the specific retirement experience within the band.

The survivor curve fitting process was achieved utilizing the Simulated Plant-Record Method.  This method estimates the survivor characteristics by a statistical inference using a method of successive approximations.  Each approximation requires that an estimate of the survivor characteristic described by a particular type curve and average life be fit using the additions, retirements and plant balances.  The determination of the best fitting type curve and average life is made by computing the differences between the actual year-end balance of pipeline property and that which was calculated.   

Finally, the fitted survivor curve will provide the basis for the determination of the average service life of the property group under study subjected to physical forces of retirement.

DETERMINATION OF THE AVERAGE SERVICE LIFE

A summary of the average service lives along with the type survivor curve is shown on Table 2.   The individual survivor curves applicable to each account is shown on Figure 1 through Figure 16. 

IV.  ECONOMIC LIFE
Economic life is a life span concept.  That is, at a point in time when the supply and/or market to which a pipeline is directly connected becomes impaired, the effects of such diminishing product translates into accelerated retirements of redundant facilities.  The determination of an economic life of a facility, group of facilities or a complete system can be made in the context of a specific point in time such as the determination of the economic limit of a specific supply source, as seen with pipelines connected to a specific gas field or gas supply area.  When the gas field is fully depleted, the facilities connected to it are no longer useful.  The determination may also be made in a much broader context such as we have in the situation of Northern’s supply and markets. 

The economic life of Northern’s pipeline system is dependent upon the dynamics of the supply of natural gas, not only in various areas of the lower-48 states, but in North America as well.  

The markets to which Northern serves are long-term.  An analysis was done of the supply of natural gas, from both traditional U.S. sources, traditional Canadian sources and potentially new sources.

DETERMINATION OF THE ECONOMIC LIFE

Analysis of the future demand for natural gas in the various Midwest regions assures Northern very long-range market activity in its destination markets. On the other hand, the economic life of Northern’s pipeline system will be largely determined by the long-term future supply of natural gas in areas of the Permian Basin, Hugoton-Anadarko Basin, Rocky Mountain area and the Western Canadian Sedimentary Basin (WCSB).  

Domestic natural gas production in the Mid-Continent area (Permian Basin and Hugoton-Anadarko Basin) and in various portions of the WCSB presently shows a decreasing trend.  This is shown on Figures 17 and 18.  The dynamics of domestic natural gas supplies, either with new discoveries or depletion over time, creates a degree of uncertainty concerning the long-term production of natural gas supplies. 

While traditional U.S. and Canadian natural gas sources will be available for transportation through Northern’s system for more than 25 years, there are caveats - availability and price.  On the other side of the equation are new sources of supply in the Rocky Mountain area, the San Juan Basin of New Mexico and the presently uncertain availability of Alaskan gas.  Nevertheless, because of the wide number of sources of natural gas along with Northern's sustained ability to compete, these sources should provide Northern with natural gas for at least 25 to 30 years.

A 30-year economic life was employed for depreciation purposes based upon the above analysis.  The main ingredient in the 25 to 30 year economic life is the lack of an unencumbered certainty of a greater than 30 year continuation in Northern’s gas supply. 

V.  AVERAGE REMAINING LIFE

The average remaining life is the dividend in the equation of the determination of the depreciation rate.  Its derivation employs what is known as the Life Span or Forecast Method.  The Life Span Method utilizes the determination of the economic life.  The economic life is considered, for mathematical purposes, to be an expected retirement year.  In this method, a probable retirement year of 30 years from the end of 2002 was employed to the survival pattern determined in the physical life portion of this study.  It was applied to the vintaged investment of all accounts.  Thus, the service life parameters or physical life Iowa type curves are then used with the vintage investment and probable retirement year (economic life) of the property to determine the average remaining life as of the study date.

AVERAGE REMAINING LIFE RESULTS

A summary of the average remaining lives determined for each account is shown on Tables 2 and 3.  The individual determinations of the ARL for each account is shown on Tables 4 through 18A.

VI. DETERMINATION OF DEPRECIATION
Data involved in the determination of depreciation are made up of the Depreciation Base or Depreciable Plant in Service, the Reserve for Depreciation, the Net Salvage Value and the Average Remaining Life.  The Average Remaining Life is synchronized to the pipeline property and its operations.  The formula for the depreciation model therefore is:
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Where, 






DE = depreciation expense
DB =  the depreciation base or original cost

NSV = the net salvage value 

   




DR = the accumulated depreciation reserve





            ARL = the average remaining life



The NSV = S – COR, and 

S =  the gross salvage

COR =  the cost of removal
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And, 
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The Depreciable Plant in Service and the Accumulated Reserve for Depreciation were obtained from the Company’s books and records as shown in the FERC Form 2 for 2001, along with 2002 material provided by the Company.  Net salvage was treated as zero for calculation purposes and treated separately, as the Company is in the process of determining the net salvage value for its onshore pipeline facilities, including that for the storage plant.   

Finally, normal additions to carrier property (2003, 2004 and 2005) were considered in the depreciation rate determination to promote rate stability.  These additions are shown in the calculations for each property account. 

Tables 19 through 21 show the calculation of the indicated annual accrual or depreciation expense.  It also shows the indicated depreciation rate as a percent of the Depreciation Base or Gross Depreciable Plant (see the last column).  

Further, Table 22 shows a rough comparison of the depreciation expense or annual accruals under the recommended rates versus the depreciation expense under the existing rates, both using the end of year 2002 depreciation base.
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