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Q.
Please state your name 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.
Q.
Please state your occupation.

A. 
I am a consulting petroleum engineer with the firm of Brown, Williams, Moorhead & Quinn, Inc.

Q.
Please briefly describe your education, background and training.  

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 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., precursor to Brown, Williams, Moorhead & Quinn, Inc.
Q.
Are you a member of any professional societies?

A. 
Yes. I am a member of the Society of Depreciation Professionals and the Society of Petroleum Engineers.

Q. 
Have you testified in proceedings before the FPC and the FERC?

A.
Yes. I have presented testimony in many different areas, including gas supply and deliverability, depreciation, gathering, storage operations and cost allocation.  

Q. 
On whose behalf are you presenting testimony in this proceeding?

A. 
My testimony addresses the determination of the just and reasonable depreciation rates to be applied to Northern Natural Gas Company’s (“Northern”) depreciable onshore transmission and storage plant, together with the appropriate allowance for negative salvage for both.  As part of the support for my testimony, I am presenting a detailed depreciation study as well as an assessment of Mid-Continent, Rocky Mountain and Canadian gas supplies as they relate to the useful life of Northern’s pipeline system.  The Supporting Schedules, Depreciation Study and the Assessment of Natural Gas Supplies are found in Exhibit No. NNG-30, Exhibit No. NNG-31 and Exhibit No. NNG-32, respectively.  In addition, my testimony supports Northern’s existing depreciation and amortization rates applicable to its pipeline properties.  While each Figure, Table and Schedule I am submitting is not specifically mentioned in my testimony, all of the materials were prepared as part of my analysis.

Q.
Would you please summarize the results of your depreciation analysis for onshore transmission and storage plant?
A.
As a result of my studies and determinations, the following rates are indicated:


TRANSMISSION PLANT - ONSHORE



Depreciation




2.19 percent



Negative Salvage



0.9 percent


STORAGE PLANT



Depreciation




2.17 percent



Negative Salvage



0.5 percent

Q.
In addition to onshore transmission and storage plant, are you providing support for any other depreciable or amortizable assets belonging to Northern?

A.
Yes.  My comprehensive analysis also included plant functions such as Intangible Plant and General Plant.  The result of that analysis indicated that the existing rates for Intangible Plant - CIAC (Category 1 and 2) and General Plant are reasonable.  In addition, I am supporting Northern's proposal to increase the depreciation rate for Intangible Plant - Other from 4.4% (in Docket No. RP98-203) to 10%.  Further, my analysis of Northern's existing rate of 0.25 percent for negative salvage of Northern’s offshore facilities indicates that such rate supports the cost of interim retirements affecting offshore facilities.

Q.
Would you please summarize how you determined the above rates?

A.
I analyzed Northern’s system operations along with its markets and sources of supply.  I determined an average remaining life based on the physical lives of its facilities and an economic life based upon projected Mid-Continent Area and Rocky Mountain Area gas supplies and Western Canada Sedimentary Basin (WCSB) gas supply available for export of 25 to 30 years.  I also considered how competition in the natural gas industry affects the economic life of Northern’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 and the storage plant function.  I determined the negative salvage rates by employing the total negative salvage amount provided to me by Northern Witness Kolarik, one of Northern’s operations engineers, to the same physical lives and economic life used to determine the transmission plant and storage plant depreciation rates.  The methodology I employed for determining Northern’s just and reasonable depreciation rates and negative salvage rates is consistent with Commission precedent.


DEPRECIATION

Q.
Would you please define and describe depreciation?

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 rate purposes it is treated as an operating expense.  Depreciation is intended to systematically recover the invested capital over the useful life of the universe of relevant assets.

I used the Average Service Life approach and recommend that Northern’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 and natural gas storage systems.    

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 facility.  This calculation 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 for developing depreciation rates is to calculate the rates for groups of plant based upon average service lives for those groups, which are determined 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 by those accounts.
DETERMINATION OF DEPRECIATION - 

THE REMAINING LIFE FACTORS

Q. 
Would you please discuss the relationship between useful life and depreciation?

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:

� 

wear and tear

� 

action of the elements

� 

deterioration 

� 

inadequacy 

� 

obsolescence

� 

requirements of public authorities

� 

adequacy of supply or market.

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.   

For a pipeline system such as Northern’s, all of the above causes of retirement, whether physical or functional, have one thing in common:  they are ever-occurring and affect individual facilities.  On the other hand, the adequacy of supply or market is unrelated to the physical characteristics of the property or the requirements 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.

THE DEPRECIATION MODEL

Q. 
Would you please describe the depreciation model that you employed in your study?  

A.
 I employed the straight-line average remaining life method as traditionally adopted by the Commission.  It is described as follows:
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Where,






DE = Depreciation Expense

DB = the depreciation base or original cost 





          NSV = net salvage value





DR = the accumulated depreciation reserve





         ARL = the average remaining life

The determination of depreciation using the above equations serve 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.

Q. 
Would you describe the average remaining life approach?

A.
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 then is to determine the average life before complete retirement of all units occurs.  The average remaining 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 this testimony, I employed the group method and I used a survivor curve for each group of facilities.
Q.
What is a survivor curve?
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 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 survivor curves are referred to as Iowa type survivor curves (See Schedule No. 16 of Exhibit No. NNG-30.)  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. 

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 Northern’s operating personnel indicate certain pipeline and appurtenant facilities may be subject to premature retirement beyond that predicted by the survivor curve study.


ECONOMIC LIFE OF THE NORTHERN SYSTEM

Q.
Would you please describe your studies, analysis and determination of the economic life of the Northern system?
A.
The economic life of the Northern system is dependent primarily upon the productive capability of the supply areas from which Northern receives gas for transmission.  Northern’s markets are made up of local distribution companies, an assortment of industrial concerns, and various pipeline shippers that seek to move produced gas through the production areas of the Permian Basin and the Hugoton-Anadarko Basin.  Alternatively, these shippers may receive gas from WCSB and Rocky Mountain supplies.  Generally, the life of Northern’s markets, in and by themselves, is relatively long-term.  However, any potential loss of markets may affect the useful life of a particular facility.  

Adequate supply of gas for shipment is crucial to the remaining life of a pipeline system.  In the case of Northern’s production area (West Texas, Texas Panhandle, Oklahoma and Kansas), essentially the sole source of gas for transportation in its pipeline facilities is the gas supplies of the Permian Basin and the Hugoton-Anadarko Basin.  With respect to the Market Area, Northern’s facilities are dependent upon natural gas sources from not only its production area, but also from WCSB and Rocky Mountain gas supplies.  I analyzed Northern’s production area gas supplies along with Rocky Mountain and WCSB gas supplies as they would affect the Northern system, as shown on Schedules 1 and 2 of Exhibit No. NNG-30, and performed studies concerning the supply life.  The results of my studies, when directly related to Northern’s existing facilities, indicate an economic life of approximately 25-30 years.  The average economic life of Northern’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

Q.
Would you please describe your gas supply studies?
A.
I studied, analyzed and modeled the gas supply of the Mid-Continent and the Rocky Mountain area.  Further, I studied, analyzed and modeled WCSB gas supply in order to determine the future viability of exports to the United States, specifically in the west and Midwest.  The future of these exports directly affects the life of the Northern system.  


With respect to the gas supply areas, I analyzed data available on existing proven reserves of natural gas as well as the various estimates of potential gas resources.  I constructed a model which forecasts the availability of gas from supply sources in the future.  The purpose of my gas supply analysis is to determine a realistic economic life of pipeline facilities that are dependent upon such supplies.  This analysis is found in the accompanying gas supply study (Exhibit No. NNG-32).
Q.
How did you go about determining the supplies of gas that are realistically accessible through Northern?
A.
Recognize that gas resources can be categorized 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.

Q.
Please discuss the supply areas you studied.

A.
Permian Basin - The Permian Basin is a major province for oil and gas.  The Permian Basin occupies over 70 square miles and geologically underlies 51 counties in west Texas and 4 counties in southeastern New Mexico.  All but six of these counties currently produce oil and gas.  In terms of the relationship between ultimate resources and cumulative discoveries, the Permian Basin is in its mature stage.  Exploration presently is concentrated in the major producing areas.  The most promising areas of exploration are the deeper Permian formations.  The drilling of expensive horizontal wells in certain areas (Ellenburger zones) result in economically productive prospects as compared to traditional vertical wells.

Hugoton-Anadarko Basin - The Hugoton-Anadarko Basin is one of the largest and major gas producing provinces in the U.S.  Located in the northwest to central portion of the Basin is the Hugoton-Panhandle field complex, which encompasses all or parts of 17 counties in Texas, Oklahoma and Kansas.  All formations in the shallow areas of the Hugoton-Anadarko Basin are considered to be mature exploration targets in that future discoveries would occur in comparatively small “strat traps.”  In the deeper portions of the basin, most large structures have been drilled, but many smaller ones remain untested.  These structures, as well as others in the Hugoton-Anadarko Basin, have significant potential for future gas exploration and development.  Although the Hugoton-Anadarko Basin is in the mature stage of exploration, new technology and improved gas prices stimulate continued drilling.


Rocky Mountain Area - The Rocky Mountain encompasses eight states in the western U.S.  The greatest amount of drilling and gas production takes place in Wyoming.  Because of the size of natural gas discoveries, increases in gas prices have a positive effect on drilling and completion activities in the Rocky Mountain area.  Drilling in the Rocky Mountain area is hampered by environmental concerns.  The greatest potential for natural gas discoveries is concentrated in southwestern and south-central Wyoming.  In addition to natural gas, coalbed methane is a leading resource in the Rocky Mountain area.


Western Canada Sedimentary Basin (“WCSB”) - Natural gas from Western Canada is the mainstay of Canada’s gas supply.  The WCSB underlies the provinces of Alberta, British Columbia and Saskatchewan along with smaller portions of the Northwest Territories.  It is, however, beginning to enter the mature stage of natural gas exploration and exploitation.  As with many producing areas of the lower-48, reserve additions can be expected from future discoveries in established fields rather than from discoveries in new fields.  The challenge of WCSB resources is to convert the small size undiscovered fields into economic producers.  Many will be uneconomic when gas prices are low.

Q. 
What can you conclude from the results of your WCSB gas supply model?

A. 
The results of the model indicate concern for pipelines that rely disproportionately upon the WCSB for their long-term future supplies. This concern is based on the fact that beginning around 2010, these supplies cannot satisfy both Canada’s domestic needs and export markets of today’s magnitude.  Such deficiencies would affect the export market of WCSB gas in the future.  

Q. 
Is the WCSB the only source of Canadian gas for the export market?

A. 
The WCSB is presently the main source of gas for export.  On the offshore east coast of Canada, Sable Island gas is now flowing and some volumes are directed to the export market.  However, the Sable Island gas project is actually creating new markets not related to existing markets served by gas sourced from the WCSB.  Thus, its effect on the availability of gas for export to the West and Midwest is minimal.

Q. 
How did you apply the results of your Canadian gas supply studies to a determination of the economic life of Northern’s gas transportation system?

A. 
There are clear trends, as pointed out in this presentation, suggesting that the Canadian gas market is moving from a supply/demand balance controlled by demand to one controlled by supply.  The production profiles developed herein indicate significant deficiencies in the ability of the WCSB to satisfy both the needs of domestic Canadian demand along with the current and the projected level of gas export demand.  As can be observed from the availability profiles I developed, supply/demand deficiencies begin to occur around 2010.  In order to provide for Canada’s highest priority, its domestic market, export licenses may not be renewed or the volumes may be reduced.  This may create situations where major retirements of pipeline facilities take place.  And, by the year 2017, my studies indicate that the WCSB would provide less than two-thirds of its current production.  In the meantime, according to the National Energy Board (NEB), Canada’s domestic gas market is growing at an annual rate of 2.4 percent and the export market is slightly higher than the 2001 level.

Q.
Mr. Feinstein, could you quantify the supply deficiencies involving Canadian gas supply?

A.
The effect of the WCSB supply on the current and future Canadian demand for Canadian gas under the supply model and various scenarios is shown on Schedule No. 10 of Exhibit No. NNG-30.  This test of the relationship between gas availability and demand considered the following assumptions: (1) Canada’s domestic gas market grows at an annual rate of 2.4 percent; and (2) the export market remains at the 2002 level.  In the Most Likely Case of the Effectiveness of Exploration Model, where the export market remains at the 2002 level, supply deficiencies begin around 2010 and build to an annual deficiency of 5 Tcf by 2026.  The effect of these deficiencies would clearly be felt by the export market. 

Q.
Have you included Sable Island (Scotian Shelf) gas in your analysis of the economic life of gas available to Northern?
A.
Yes, I have.  Scotian Shelf gas reserves began production in 2000.  Currently, Sable Island or Nova Scotia produces 450 MMcf per day which is shipped to markets in the U.S. Northeast and Canada’s Atlantic provinces via the Maritimes and Northeast Pipeline Ltd.  Gas production should increase to 530 MMcf per day, approaching the full capacity of the pipeline.  However, I believe that its effect upon Canadian exports to the West and Midwest will be minimal.  By including Sable Island gas in the amount of Canadian gas available to Northern, I am inserting a conservative bias in the results of the economic life determination.  To a great extent, Sable Island gas is creating new markets on the east coast of Canada (Atlantic region) and the U.S., rather than serving markets in the Midwest.  Further, I cannot imagine a scenario where producers in the WCSB would husband their gas as a balance with Sable Island gas.  Accordingly, it would be inappropriate to assume that Sable Island gas can prolong the life of WCSB gas supplies.
Q.
Please quantify the supply deficiencies involving the Hugoton-Anadarko Basin.

A.
Supply deficiencies in the Mid-Continent Area are shown in the form of the productive capacity for the years following 2001.  The results of the gas supply model indicate that reliance on gas supplies from the Mid-Continent Area is probably assured for the next 10 to 15 years.  The results of my studies also indicate significant deficiencies could take place beginning around 2013 (see Schedule No. 6 of Exhibit No. NNG-30).

Q.
Please quantify the supply deficiencies involving the Rocky Mountain Area.

A.
Since the Rocky Mountain Area is not at the mature state that most North American oil and gas provinces, the results of the gas supply model indicate that reliance on gas supplies from that area is probably assured for 20 to 25 years.  The results of my studies also indicate only gradual deficiencies could take place beginning around 2018 (see Schedule No. 7 of Exhibit No. NNG‑30).

Q.
Please summarize the results of your gas supply assessment in Exhibit No. NNG-32 as it relates to determining an economic life for Northern's pipeline system.

A.
The results of the gas supply assessment, coupled with Northern’s position as a pipeline largely depending on specific depleting domestic gas supplies and Canadian gas exports, strongly indicate an economic life for Northern’s pipeline system in the range of approximately 25 to 30 years.  However, the analysis of the economic life of a major interstate pipeline system such as Northern's involves consideration of not only traditional gas supply, but other reasonably potential gas sources.  Therefore, in my opinion, at this time, using an economic life at the high end of the range (i.e., 30 years) to determine Northern’s depreciation rate would be reasonable.     

Q.
What are the results of your analysis of the economic life of Northern’s present facilities?

A.
As a result of my analysis of Northern’s system operations, the nature of its markets, and the gas supply comprising its throughput, I determined the economic life of Northern's facilities to be 25 to 30 years.  This conclusion is based upon major retirements due to depletion of its traditional gas supply sources.
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 causing underutilization and changes in system operations.
Q.
How did you determine 25 to 30 years as the economic life for Northern’s pipeline facilities?
A.
I determined major retirements that would take place along Northern’s system from the results of my gas availability study.  The results are shown on Schedule No. 15 of Exhibit No. NNG-30.  Basically, I projected major retirements in direct proportion to the decline in supply availability.  I performed the calculations for supply availability from the Permian Basin, Hugoton-Anadarko Basin, Rocky Mountain Area and WCSB using the results of the Effectiveness of Exploration Model.  I estimated major retirements to take place in 3-year increments.  The calculated economic life is an average life.  Major retirements take place before and after the 25 to 30 year period.
Q.
Do major retirements actually take place in the gas pipeline industry?
A.
Yes.  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 causes underutilization and eventual retirement due to such economic forces.  In supply areas, depletion of gas reserves and competition are typical causes of underutilization and eventual retirement.  One example of pipeline facility retirement is particularly noteworthy.  On March 9, 2000, Trunkline Gas Company, in recognition of the underutilization on its south Louisiana to Tuscola, Illinois, mainline system, retired an entire 700-mile loop line.  The retirement of such facilities saves Trunkline considerable costs and also reduces costs to customers compared to the situation that would have occurred had this pipeline remained in service.
Q.
Are there any other examples of major retirements?

A.
Yes.  One such example is specific to Northern.  Northern has had major retirements of compressor units in its production area due to decreasing gas availability in the Permian Basin and Hugoton-Anadarko Basin, and a shift by its shippers to more reliance on Rocky Mountain and WCSB gas.  


In another example, Trans-Northern Pipelines Inc. sought, and was granted, abandonment authority by the NEB for its entire Don Valley Lateral to Toronto Harbour.  That decision was made because the facility was in a “serious deficit position” due to reduced throughput.
Q.
Mr. Feinstein, in your economic life analysis of Northern’s facilities, are you estimating the precise year of retirement?

A.
No.  The exact date when Northern actually retires such facilities is not relevant to the analysis. 
Q.
Did you make any other studies to determine a quantifiable economic life of Northern’s pipeline system?  

A.
Yes, I did.  With respect to the life of WCSB gas, I determined the reserve life of the gas reserves and resources published by the NEB, as adjusted for actual and estimated reserve additions and production through 2001. 

This study first determined Canada’s gas producing obligation in year 2002.  The reason for using the year 2002 is that many of the export projects of the last decade have either been completed or are in operation.  This determination was made by separating: (1) Canadian domestic demand, adjusted for fuel, lost and other uses, and (2) exports (see Schedule No. 11 of Exhibit No. NNG-30).   

For the first part, Canadian domestic demand, I used the 2001 level of 

3.484 Tcf (source: NEB and CAPP).  To that volume, I applied a modest annual growth rate of 2.4 percent.  This growth rate was developed by averaging the rate of growth in domestic demand over the period 1994 to 1999.  I arrived at an estimated Canadian domestic demand at the year 2000, adjusted for other uses, fuel and losses in accordance with the NEB’s approach. 

For the second part, exports, I used the 2000 level of capacity adjusted by 90 percent of the capacity factor to reflect flowing gas.  The reason I projected throughput at 90 percent of capacity is to reflect the level of throughput to capacity of current pipelines transporting Canadian gas.  I arrived at an estimated export market of 4,701 Bcf at the year 2002.

I next divided the sum of the annual gas delivery obligations of 8,185 Bcf into the NEB’s most recent estimate (as of 12/31/97), adjusted for gas reserves and undiscovered resources for the WCSB at the high end of 229,900 Bcf (Case 1) and 158,900 Bcf (Case 2) adjusted to 2000.  The quotient of the demand and the reserve/resources results in a life of Canadian supply for export of 28.09 and 19.41 years (See Schedule Nos. 12 and 13 of Exhibit No. NNG-30).  I performed the same operation, but used the Most Likely Case of the Effectiveness of Exploration Model I developed, and arrived at a life of Canadian supply for export of 20.5 years.  (See Schedule No. 13.) 

A further indication of the appropriateness of the 25 to 30-year economic life is the determination of the gas reserve life of the WCSB to be 23 years, based upon the proven and potential gas supplies estimated by the NEB and the Canadian Potential Gas Committee (CPGC).  This calculation indicates that it would take 23 years to exhaust the proven and potential resources at the 2001 production rate.  This is shown on page 1 of Schedule No. 14, of Exhibit No. NNG-30.  

Similar studies were prepared for the Mid-Continent area and the Rocky Mountain area.  The results are 35 and 43 years, respectively.  This is shown on page 2 of Schedule No. 14 of Exhibit No. NNG-30.

Based upon this data, I believe a determination of 25 to 30 years for Northern’s economic life is reasonable.  
Q. 
Mr. Feinstein, with respect to the above determinations of gas supply and supply life, are these the sole means of estimating the available resource base in the WCSB, Mid-Continent Area and the Rocky Mountain Area?

A. 
No.  The foregoing represents a reasonable method of estimating the size and characteristics of the resource base.  Other methods may be reasonable, putting aside whether the calculations and assumptions behind such methods are sound.  Further, the estimation of the available United States and Canadian resource base will continue to be refined over time.

Q.
Please continue.

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.  If one applies various estimates without recognizing constraints, such as surface location restrictions, the fact that not all pools below the surface will be discovered, and the economic realities for small pools, any production projections will overstate future supply availability.

Q. 
Did you consider any of Canada’s frontier and unconventional resources in your economic life analysis?

A. 
Yes, I did. 

Q.
Will Canada’s frontier and unconventional gas resources become available to serve its domestic markets?

A.
Yes, if and when developed.  While some of those resources exhibit seemingly insurmountable production and transmission hurdles, others are less far removed from being technologically and economically recoverable.  Future advancements in technology could move some of these resources from theoretical to economic reality.  The export of such high cost resources is, however, problematic.

Q.
Mr. Feinstein, please summarize your position concerning the quantitative inclusion of Arctic gas, Canadian east coast offshore gas, Coal Bed Methane (“CBM”), and tight gas and other exotic Canadian gas sources in the determination of the remaining life of Northern’s existing facilities.

A.  
The purpose of depreciation is to recover investment over a reasonable period of time.  I do not believe that it is in the public interest to set a depreciation rate based upon sources of supply whose relationship to Northern is significantly uncertain.


Arctic gas includes discovered and undiscovered gas located in the Prudhoe Bay area of Alaska, the MacKenzie Delta of Canada and the Arctic Sverdrup Basin Canada.  First, Alaskan gas is currently the subject of competing projects for transportation to market.  They are liquefied natural gas (LNG), gas to land (GTL) and land-based pipeline.  Only the land-based pipeline option would affect Northern.  Thus, a significant amount of uncertainty lies in the assumption that such volumes would be shipped to TransCanada and then available to Northern, when in fact volumes could be LNG-ed or GTL-ed to a port.  Nevertheless, Alaskan gas must be given some consideration as a possible source of supply to some of Northern’s shippers.  MacKenzie Delta gas may piggy-back on Alaskan gas, as its volumes are less.  Second, Arctic Sverdrup Basin gas is out of the reach of any pipeline and involves major environmental and economic hurdles.  Third, to the east, in the offshore waters of Labrador, with its difficult environmental conditions, it can take up to three drilling seasons to complete a single well.  Fourth, Scotian Shelf (Sable Island) potential gas supplies would not affect Northern, as its location is far removed from Northern’s system.


Fifth, Coalbed methane (CBM) presents some promise as a Canadian gas supply; however, it is not without a great deal of uncertainty.  There are no commercial CBM projects in Canada.  There is some interest and pilot projects, but nothing more.  To assume significant amounts of CBM will flow through Northern’s system in the future would involve a level of uncertainty that is not appropriate for inclusion in a depreciation study.


Finally, due to technology and economics, tight gas and other exotic sources are presently out of the realm as a viable source of gas supply for a system such as Northern’s.  To include such gas sources would fly in the face of the Commission’s ratemaking principles.

THE DETERMINATION OF DEPRECIATION FOR

NORTHERN’S GAS TRANSMISSION AND STORAGE SYSTEM

Q.
How did you apply the 25 to 30 year economic life to the depreciation model?

A. 
The 25 to 30 year economic life plays a key role in the determination of the ARL (average remaining life).  I employed a very conservative 30 years as the economic life determinant in the calculation of the ARL.  It represents the average year of the final investment recoupment.  Actually, 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).

Q. 
Please describe how you determined the physical life normal retirement survivor curve. 

A. 
The survivor curve represents the pattern of annual normal retirements that will occur out to 50 years.  I determined the normal retirement curve for each of Northern’s transmission and storage accounts.  For example, I determined that Account 368 (Compressor Station Equipment) has an average service life of 45 years, with an R1 survival pattern.  This is shown on Schedule No. 16 of Exhibit No. NNG-30.  Mains make up over 30 percent of Northern’s mainline transmission system.  This determination was made in part by employing the simulated plant - balance method.  In such cases, I also relied upon an analysis of the type of equipment, its usage, condition and age, and the survivor curve retirement patterns that are typical in the industry for such facilities.  I determined the survivor curve and resulting average service life which best applies for each of the other accounts as follows:  


Account No.
Description

Average Service Life

Survivor Pattern


Transmission Plant - Onshore


365.1 & .2
Rights-of-way



66


R1

366

Structures



53


R1

367

Mains




66


R1


368

Compressor Station Equipment
45

        R1


369

Meas. & Reg Sta. Eq.


39


R1

370

Communication Equip.

25


R2


Underground Storage 


350.2

Rights-of-Way


60



R2

351

Structures


35



R4

352

Wells



35



R4

353

Lines



40



R4

354

Compressor Stations

32



R3

355

Meas. & Reg Sta Equip
32



R2

356

Purification Equipment

30



R2

357

Other Equipment

20



R2

LNG Storage



361

Structures 


30



R2

362

Gas Holders


30



R2

363

Purification Equipment

25



R3

363.1

Liquefaction Equipment
25



R3

363.2

Vaporizing Equipment

25



R3

363.3

Compressor Equipment
25



R2
Q.
Please continue.


A. 
When the economic life is applied to the survivor pattern, future normal retirements beyond the 30-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 25.4 years.  Similar determinations were made for the rest of the accounts in the transmission function. The ARL values are shown on Schedule Nos. 17, 18 and 19 of Exhibit No. NNG-30.  

Q. Would you please explain the mechanics of your calculation of the depreciation rate for the transmission plant?

A. 
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 then is the indicated depreciation expense for the total onshore transmission plant.  The indicated rate for the onshore transmission plant is 2.19 percent.  I performed this operation for the years 2003 to 2005.  This is shown on Schedule Nos. 17, 18 and 19 of Exhibit No. NNG-30.


Further, in order to reflect near-term plant additions and retirements for purposes of rate stability, I performed this operation for a period of three years beginning in 2003 and ending in 2005.  This also is shown on Schedule Nos. 17, 18 and 19 of Exhibit No. NNG-30.  The indicated depreciation rate was then calculated by dividing the total indicated 3-year expense by the depreciable plant. 
Q. 
What is the source of the gross depreciable plant shown on that schedule?

A. 
The gross depreciable plant as of December 31, 2002 was provided to me by the Company as its end of year booked plant.  With respect to actual and very near-term additions of plant, I estimated various amounts from historical trends.  Further, near-term retirements also were estimated.  Schedule Nos. 17, 18 and 19 of Exhibit No. NNG-30 shows the gross plant balances for depreciation determination purposes.

Q. 
What is the source of the accumulated reserve for depreciation used in your rate determination shown on Schedule Nos. 17, 18 and 19 of Exhibit No. NNG-30.

A. 
The December 31, 2002 reserve for depreciation for the transmission function was provided to me by the Company.  Northern, 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 while maintaining the actual total booked reserve figure.     

Q. 
Would you please summarize the results of your depreciation rate determination?

A. 
As a result of my studies, I found a depreciation rate for transmission plant – onshore of 2.19 percent.  The depreciation rate determination for Northern’s facilities is shown on Schedule No. 17 of Exhibit No. NNG-30.  In light of my analysis, I conclude that Northern's proposed onshore transmission rate of 1.8% is reasonable.

Q. 
Would you please discuss your determination of the depreciation rates for the storage plant?

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

Account No.

Description



350.2


Rights-of-Way




351


Structures and Improvements




352


Wells




353


Lines




354


Compressor Station Equipment




355


Measuring and Regulating Equipment




356


Purification Equipment




357


Other Equipment

I determined the appropriate average service life that best applies to the equipment in each of the individual accounts employing the same method used for the transmission plant.  These lives, along with their respective depreciation rates, are shown on Schedule No. 18 of Exhibit No. NNG-30.  These average service lives were developed based upon an analysis of the properties in each account.  As with the transmission plant account, my analysis of the underground storage plant was based on a survivor curve study and discussions with Northern operating personnel, as well as my experience and the experience of similar properties of other pipeline companies. 

The LNG storage plant is made up of the following accounts:



Account No.

Description



361


Structures and Improvements




362


Gas Holders




363


Purification Equipment




363.1


Liquefaction Equipment




363.2


Vaporizing Equipment




363.3


Compressor Equipment




363.4


Measuring and Regulating Equipment



363.5


Other Equipment

I determined the appropriate average service lives based upon the experience of other companies operating similar equipment and my own experience, as well as discussions with Northern’s operating personnel.  Survivor curve analysis of Northern’s two LNG facilities was not performed as plant additions and retirement data was insufficient.

Q.
What are the results of your depreciation analysis of the total storage plant?

A.
As a result of my studies, I found that the storage plant has a depreciation rate of 2.17 percent (See Schedule Nos. 18 and 19 of Exhibit No. NNG-30 and Table 22 of Exhibit No. NNG-31). 

Q.
Would you please explain the types of properties that make up Intangible Plant?

A.
The Intangible Plant is generally made up of two types of properties:  Intangible Plant -- contributions in aid of construction (CIAC) and Intangible Plant -- Other.


With respect to assets classified as Intangible Plant - CIAC, one category reflects depreciation rates that vary by project and are derived from the terms of the individual contracts.  I found this method to be reasonable given the types of projects in which Northern had a contribution in aid of construction.  The second category of Intangible Plant -- CIAC reflects a depreciation rate of 10 percent, which is conservative but adequate to recoup the investment in the various projects.  With respect to Intangible Plant -- Other, that category includes software development costs.  Northern's proposal to increase the depreciation rate from 4.4 percent (in Docket No. RP98-203) to 10 percent is conservative given the useful life of such property.  Northern's Intangible Plant - Other Category is principally comprised of computer-related costs.  Because of rapid advances in information technology,and the continuing changes to the operation of the pipeline system, the useful life of information systems would rarely exceed a ten-year time frame; so, the proposed 10% rate is fully justified.  Further, new computer systems will periodically be added to this account.

Q.
Mr. Feinstein, what was the result of your analysis of Northern’s General Plant?

A.
Northern's existing depreciation rate for General Plant is 10 percent for all facilities except general structures, which have a 2.75 percent depreciation rate.  I analyzed the lives of the assets in each account and found that an overall rate of 10 percent is reasonable.  The long-lived general structures’ depreciation rate of 2.75 percent is an exception, which I also found to be reasonable. 

NEGATIVE SALVAGE RATE

Q. 
What is negative salvage and negative salvage rate?

A. 
Negative salvage is the net amount of funds necessary to retire or replace 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.

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 future cost of retirement.  I used the same straight line remaining life method employed to determine the capital recovery depreciation to also accrue negative salvage funds. 
Q. 
Is it proper to provide for the cost of retirements through negative salvage rates?

A.
Yes.  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 that are receiving service from these facilities to fund the additional costs of retirements through negative salvage rates.  In order 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 Northern propose to collect such an amount in rates over the estimated remaining useful life.  Failing to include such an expense in Northern's rates will result in a subsequent generation of ratepayers subsidizing service provided to current ratepayers.  A negative salvage allowance requires current ratepayers to pay the full cost of using these facilities by bearing their fair share of these costs.  In addition, abandonment authorization of natural gas facilities under Section 7 of the Natural Gas Act requires an environmental assessment by the FERC (See 18 C.F.R. § 380.5 (2001)).  This assessment describes the manner in which the abandonment is to take place and places a monetary burden on Northern to correctly decommission its facilities and restore the land to its original condition.

Q.
Is there evidence that Northern will have to retire its pipeline facilities?

A. 
Yes.  Northern’s pipeline facilities will have to be decommissioned.  Pipeline facilities eventually wear out or 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 facility reaches the end of its economic life.

Q.
Is there any evidence that Northern exhibited net negative salvage concerning historical retirements?

A.  
Yes.  I analyzed Northern’s historical retirements and found that the cost of removal exceeded any gross salvage received for such retirements.  Based on that analysis, the results of which are shown in Schedule No. 20 of Exhibit No. NNG-30, I determined a net negative salvage of 5.18 percent of the original cost of such retired facility.

Q. 
How did you compute your recommended negative salvage rate for Northern’s transmission facilities?

A.
My negative salvage rate determination began by familiarizing myself with Northern Witness Kolarik’s salvage and cost of removal study.  
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 accruals and 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 2001 for a period of an average of 30 years.  The remaining facilities will be subject to final closure at the applied 30-year truncation point.  
Q.
How did you determine the normal retirements that would be subject to negative salvage? 

A. 
I determined the retirements for each account from the same survivor curves that I developed earlier for depreciation purposes.  As discussed previously, the survivor curve is actually a graphic representation of normal retirements over a period of time.  The 30-year period of retirements for each of the major accounts is shown on Schedule No. 21 of Exhibit No. NNG-30.  I combined all of the interim retirements and determined an average remaining life of 13.79 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. 21 of Exhibit No. NNG-30.  

Q. 
How did you determine the negative salvage that would apply to facilities subject to normal retirements?

A.
After I determined the future annual normal or interim retirements for each account that would be affected by negative salvage, I then applied a net negative salvage to facility retirement factor of 5.18 percent.  This factor is fully supported by the study of Northern’s historical retirement experience referred to earlier.  This study relates the annual retirements along with the gross salvage received and the cost of removal.  The cost of removal was greater than the gross salvage, thus showing a net negative salvage amount.  This is shown on Schedule No. 20 of Exhibit No. NNG-30. 
Q. 
How did you determine the annual negative salvage base applied to the retirements for the final closure?

A. 
I adjusted Northern Witness Kolarik’s total negative salvage estimate to reflect the fact that some of the facilities will not be retired as a final closure but as normal retirements (interim) over a period of time.  The difference between Mr. Kolarik’s negative salvage estimate and that for the interim retirements represents that of final closure.  This is shown on Schedule No. 22 of Exhibit No. NNG-30.  The 30-year truncation point was applied to the final closure estimate.  

Q.
Please continue.

A.  
I then composited the 30-year accrual period for the final closure with the 13.79 year accrual period for the interim retirements to arrive at an average period of 29 years.  This is shown on Schedule No. 23 of Exhibit No. NNG‑30.

Q.
How did you determine the negative salvage rate for Northern’s transmission plant?

A. 
Schedule No. 24 of Exhibit No. NNG-30 shows the calculations.  I divided the estimated amount of negative salvage by the accrual period of 29 years.  I then divided that quotient by the transmission plant in service to arrive at 0.9 percent.  

Q.
Please explain how you determined the negative salvage rate for Northern's storage plant.

A.
With respect to Northern’s underground storage facilities, I determined that the eventual abandonment of storage wells, piping and compression will result in a net negative salvage.  Northern Witness Kolarik provided me with the cost to abandon the wells, piping and compression in each of Northern’s underground storage fields.  The reason that a net negative salvage is indicated for the underground storage plant is that there is very little material comprising a storage well that can be salvaged and the cost of removal or abandonment is far greater than any gross salvage.


With respect to Northern’s LNG storage facilities, Northern Witness Kolarik provided me with the estimated net cost to retire the various equipment at each site.  The determination of the negative salvage rate is shown on Schedule Nos. 24, 25 and 26 of Exhibit No. NNG-30. 

Q. 
How should Northern account for its annual negative salvage allowance?

A. 
Northern has established a sub-account to Account 108 called Accumulated Provision for Depreciation of Gas Utility Plant.  Negative salvage accruals and net salvage (gross salvage and cost of removal) will be entered into this sub-account.  This account 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. 
Are there any factors, other than technological, that could affect the negative salvage allowance?

A. 
Yes.  Inflation, environmental conditions and political considerations may result in future negative salvage costs that may differ from today’s estimates. 

Q.  
Is there any evidence that Northern has actually exhibited and recorded net negative salvage related to its annual retirements of plant?

A. 
Yes, as mentioned earlier, there is.  At least since 1997, Northern has averaged approximately 5.18 percent net negative salvage for each dollar of plant retired, including general plant.  (See Schedule No. 20 of Exhibit No. NNG-30).  

Q.
Would you please describe Northern's offshore properties?

A.
Northern’s offshore facilities are located in both the Texas and Louisiana portions of the Gulf of Mexico.  They are of two types:  a) an assortment of laterals and b) a mainline system.  The laterals are comprised of pipelines of varying diameter (from 4-inch to 20-inch) and length (from 0.2 miles to 14 miles).  The laterals are also comprised of related appurtenant equipment located on the production platforms.  The laterals move gas from the producing platforms to mainline pipelines for delivery to onshore processing plants.  The laterals are located in both offshore Texas and offshore Louisiana.  The mainline system, referred to as MOPS, is located offshore Texas.

Q.
Please describe the MOPS system.

A.
The Matagorda Offshore Pipeline System (MOPS) is a large offshore pipeline system.  It is located in the offshore waters adjacent to south Texas.  The MOPS system is jointly owned by Northern and various other companies (Southern Natural Gas Company, Florida Gas Transmission Company and Transcontinental Gas Pipe Line Company).


The system’s onshore terminus is the Tivoli, Texas plant, which has processing and dehydration capability and is the outlet for deliveries to Houston Pipe Line, Florida Gas and Koch Gateway. 

Q.
Would you please discuss Northern’s existing rate of 0.25 percent for negative salvage of its offshore facilities?

A.
I analyzed the offshore facilities with respect to operations, repair and retirement, and the projected remaining lives for each facility.  As a result of that analysis, I found that the 0.25 percent rate is fully supported for the cost of removal of interim retirements affecting such offshore facilities.

Q.
Please continue.

A.
Northern’s offshore facilities require continual maintenance and component removal and replacement in order to assure that service can be provided to meet contractual obligations.  I analyzed the capital requirements needed for equipment removal.  My analysis did not address the final cost of removal, but only the cost of removing equipment that must be replaced so that service can be maintained.  Based upon my analysis, I found that over the last seven years, Northern’s offshore interim retirement costs have averaged approximately $350,000 per year.  For example, a typical interim retirement is a West Cameron Block 222 replacement project that will involve use of a dive boat and diver to replace an inoperable 16-inch pneumatic operated valve with a gear operated valve.  


Considering the age of the offshore system, it is expected that such average costs will continue as long as the facilities are economically in operation.  The determination and support for a 0.25 percent negative salvage rate for offshore interim retirements is shown on Schedule No. 28 of Exhibit NNG-30.

Q. 
Does this conclude your prepared direct testimony?

A. 
Yes, it does.
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Before me, the undersigned Notary Public, in and for the District of Columbia, personally appeared Edward H. Feinstein, who being by me first duly sworn, deposes and says that he is the individual identified and responding to the questions in the attached direct testimony and that the same is true and correct to the best of his knowledge, information and belief.








____________________________


Sworn to and subscribed before me on this _____ day of January 2004.


____________________________


Notary Public

My Commission expires:
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