Docket No. RP02-__

Exhibit No. VGT-10

Docket No. RP02-__

Exhibit No. VGT-10


UNITED STATES OF AMERICA

BEFORE THE

FEDERAL ENERGY REGULATORY COMMISSION

Viking Gas Transmission     
)
Docket No. RP02-_____

   Company
)

PREPARED DIRECT TESTIMONY OF

EDWARD H. FEINSTEIN

ON BEHALF OF

VIKING GAS TRANSMISSION COMPANY
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 issues and 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 Viking Gas Transmission Company’s (“Viking”) depreciable transmission and general plant together with the appropriate allowance for negative salvage for the transmission plant.  As part of the support for my determinations, I am presenting an assessment of Canadian gas supplies as it relates to the export markets to the United States.

Q.
Would you please summarize the results of your depreciation determination?
A.
As a result of my studies and determinations, I am recommending the following rates:


TRANSMISSION PLANT - FT



Depreciation




2.20 percent



Negative Salvage



1.00 percent


GENERAL PLANT



Various Accounts




Depreciation (composite)

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

A.
I analyzed Viking’s system operations along with its markets and source of supply.  I determined an average remaining life based on the physical lives of its facilities and an economic life based upon a projected Canadian gas supply available for export of 20 to 25 years.  I also considered how competition in the natural gas industry affects the economic life of Viking’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 applied the average service life to each General Plant account.  I determined the negative salvage rate by employing the total negative salvage amount provided to me by Mr. Michael Jablonske, Viking’s Vice President of Operations, to the same physical lives and economic life used to determine the Transmission Plant rate.  The methodology I employed for determining Viking’s just and reasonable depreciation rate and negative salvage rate is fully consistent with Commission precedent.


A comparison of Viking’s existing depreciation rates with the proposed rates are shown on Schedule No. 1 of Exhibit No. VGT-11.  The difference in the proposed depreciation rate as compared to Viking’s existing rates is due to the addition of new, relatively undepreciated facilities.  This is the sole reason an increase in depreciation rates is indicated.


DEPRECIATION

Q.
Let us turn first to a definition of depreciation, 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.


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 their use in providing service.  This means that current customers who are to be served by a particular investment pay for that investment in timed installments over the life of the investment.  


Plant costs are incurred to make the provision of services possible.  Units of plant are no more than stored up services, or stored up work units. The use of plant results in the provision of services and reduces the stored up future services.  As service is performed, a corresponding part of the cost of plant (cost of stored up services) should be charged to the service.  The stored up services are usually referred to as the service life.  Accordingly, depreciation signifies the using up of service capacity or utility of plant.


I used the Average Service Life approach and recommend that Viking’s depreciation rate 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.    


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 the retirements.  Normal use of facilities involves fatigue of materials, stress and friction which results in wear and tear.  An example of wear and tear is the wearing out of major components of compressor stations.  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 that result in leaks requiring costly repairs or retirement.  


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.   


Inadequacy refers to the lack of capacity which is required for supply and demand.  Thus, a pipeline main may be retired and replaced by one of larger size in order to achieve an adequate delivery level.  


Obsolescence may result in retirements due to improvements that render certain facilities uneconomical and inefficient.  A common example of obsolescence is the communication equipment used by the pipeline industry. New communication equipment is being developed continually.


Public authorities may from time to time require facilities to be relocated because of population encroachment toward such facilities.  


For a pipeline system such as Viking, 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 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.

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 derived and described as follows:
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The Depreciation Model


[image: image8.wmf]ARL

DR

COR)

(S

DB

DE

-

-

-

=


Where,

DB =  the depreciation base or original cost 

   S =  the gross salvage





       COR =  the cost of removal






DR = the accumulated depreciation reserve





         ARL = the average remaining life

The determination of depreciation using the above equations serve three purposes:

capital recovery  - rateably allocates a known fixed cost,

 cost of removal  - rateably allocates a future obligation,

salvage  - rateably 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 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 of plant surviving at the observation age.


The average remaining service life is the average length of time that all units of a group are expected to last.  The retirement pattern estimates how much of the group will be retired each year as the group ages.  The average remaining life, which is of particular importance in the calculation of the depreciation rate, is derived from the useful life of the facility and from each plant’s survivor curve.


Analyses of historical data are employed in estimating average service lives due strictly to physical or commonly occurring retirement forces.  The analyses consist of compiling the past history of the plant 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 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 properties that remain in service are said to be exposed to the risk of retirement.


The survivor curves are referred to as Iowa type survivor curves (See Schedule No. 19 of Exhibit No. VGT-11.)  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 Viking’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 VIKING SYSTEM

Q.
Would you please describe your studies, analysis and determination of the economic life of the Viking system?
A.
The economic life of the Viking system is dependent primarily upon the productive capability of the supply areas from which it receives gas for transmission.  On the other hand, Viking’s markets are made up of a combination of local distribution companies serving town border customers, an assortment of industrial concerns and ANR Pipeline Company and its various markets.  Generally, the life of Vikings markets, in and by themselves, is relatively long-term.  There is a caveat.  It is competition.  If the price of natural gas shipped through the Viking system is not competitive, a mass exodus of traditional shippers may form once contract terms end.  The risks associated with the current and future competitive environment in which Viking operates is discussed in detail by Viking witness, R. Cassidy.  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 Viking, essentially the sole source of gas supply is from Western Canada.  I analyzed Canadian gas supply as it would affect the Viking system and performed studies concerning the supply life.  The results of those studies, when directly related to Viking’s existing facilities, indicate a economic life of between 20 and 25 years.  The average economic life of Viking’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.


CANADIAN GAS SUPPLY

Q.
Would you please describe your gas supply studies?
A.
I studied, analyzed and modeled Canada’s 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 affect the life of the Viking system.  I analyzed data available on Canada’s existing proven reserves of natural gas as well as the various estimates of potential gas resources.  I constructed a model which forecast 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.
Q.
How did you go about determining the supplies of gas that are realistically accessible through Viking?
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.
Mr. Feinstein, would you please discuss Canada’s gas supply base?
A.
Natural gas was discovered in Canada in 1880.  Large scale development, however, did not take place until after World War II.  It further accelerated with the construction of the TransCanada pipeline.


Canada’s gas resources include resources that can be categorized as conventional and unconventional.  Conventional 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.  Unconventional gas resources generally require different production techniques and are more costly to produce.


Presently, conventional natural gas resources have been discovered in three main areas:

C 
Western Canada Sedimentary Basin

C 
Northern Frontier Areas

C 
East Coast Frontier Areas


These areas of gas accumulations are shown on Schedule No. 2 of Exhibit No. VGT-11.  

Unconventional gas has been identified as:

C 
Coalbed Methane

C 
Tight Gas

C 
Gas Hydrates

C 
Shale Gas


The major gas producing area of Canada is the Western Canada Sedimentary Basin (“WCSB”).  It underlies the Provinces of Alberta, British Columbia, Saskatchewan and the southern tip of the Yukon and Northwest Territories.  Virtually all of the marketable natural gas produced in Canada comes from the WCSB.  The WCSB is one of the largest oil and gas provinces in the world.  The size, location and depth of reservoirs in the WCSB vary widely.  Many of the gas wells also produce valuable liquids, however, approximately 40 percent of the reserves are sour (the H2S must be processed out).  According to the National Energy Board (“NEB”) and the Canadian Gas Potential Committee (“CGPC”), the potential undiscovered resources is less than 40 percent as much as has already been discovered. 
Q. 
How can Canada’s resource base be categorized into components?

A.
Canada’s resource base may be divided into three categories: remaining established reserves, unconnected reserves and undiscovered resources.  Remaining established reserves are the proved and economically producible gas discoveries.  Unconnected reserves are part of the established reserves that are not connected to a transportation system.  Both of the foregoing categories are considered discovered reserves.  Undiscovered resources are estimated gas accumulations that are believed to exist, but have not yet been proven by drilling.
Q. 
Could you please quantify Canada’s resource base? 

A. 
The NEB’s most current (end of 1997) estimates for conventional remaining established reserves and unconnected reserves is shown below in trillion cubic feet (Tcf):




Remaining

Established      

Conventional




Reserves      

Western Canada Sedimentary Basin 




Alberta




42.6








British Columbia


8.4








Saskatchewan 



2.5

   






So. Yukon & NWT


  0.6  




Subtotal


54.1






Other



Ontario



.4

Scotian Shelf



3.0



The NEB’s estimates of remaining established reserves are either their own or adopted from the various provincial agencies, such as the EUB for Alberta, or a combination of both. 



With respect to the category of discovered and undiscovered resources (as contrasted to reserves), there are a number of different estimates.  



Categorizing the estimation of oil and gas resources by the degree of certainty can be pictured as a spectrum with the most certain to flow to market volumes at one end and the least certain to produce at the other end.  Within this spectrum are various categories of oil and gas accumulations.  At the high certainty end is proven and developed accumulations.  These resources are referred to as recoverable reserves.  They are recoverable under current technology and anticipated economic conditions.  Estimates of recoverable reserves employ standard methods that are generally accurate.  At the low certainty end are undiscovered resources.  Estimation of undiscovered resources have a much less certain degree of assurance of accuracy.  Undiscovered resources are estimated by various volumetric and discovery-process methods.  Thus, in contrast to the process of estimation of proven gas reserves, the estimation of undiscovered gas resources have an uncertain degree of assurance of accuracy.  This concept is recognized by the NEB, which has noted: that estimates of undiscovered gas resources “...carry a significant degree of uncertainty...”, and “Although estimates of frontier potential are subject to great uncertainty, estimates for areas which have seen minimal exploration and lack confirming discoveries are more speculative than those for areas that contain oil or gas discoveries.” 


 Canada’s discovered resources are gas discoveries which are not presently exploitable due to unfavorable economics.  These discovered resources make up the estimate for the Frontier areas and are specifically estimated by the NEB.  They are as follows, in Tcf:

 






Discovered 
Undiscovered

Resources
Resources
Frontier



Mackenzie Delta/Beaufort
  8.9



55

Arctic Islands 


14.4



80






Nova Sc/Grand Banks/Lab
  9.0



36




Territories


    .7



10




Other Frontier


    .0



89




Subtotal

 33.0


   270


With respect to Canada’s undiscovered resources, there are a number of different estimates.  There is, however, only one independent estimate, that of the CGPC.  The CGPC is made up of experienced oil and gas industry experts.  Their most recent estimate using 1998 data for conventional gas is as follows:

Undiscovered 

Resources




WCSB




100.5 Tcf

Ontario

  
  
   1 0 Tcf

Scotian Shelf


  
   5.0 Tcf





In summary, NEB’s total estimates of conventional gas supply using the CGPC estimates for conventional gas and the NEB’s estimates for the Frontier gas are:

Remaining Established Reserves ( WCSB & Scotian Shelf)
57.1 Tcf

Unconnected Reserves ( Unconnected Resources - Frontier)44.0 Tcf

Undiscovered Resources ( WCSB, Scotian Shelf & Frontier)389 Tcf


The Unconnected Reserves estimate for Ontario and Scotian Shelf, and the Frontier are considered discovered resources rather than reserves.


Historical gross reserve additions for Canada are shown on Schedule No. 5 of Exhibit No. VGT-11.

Q. 
Would you please describe NEB’s most current estimates for undiscovered resources?

A. 
The NEB has historically determined the gas reserves and resources based on figures provided by provincial government agencies in the producing provinces and by its own original studies.  The NEB, as part of its 1999 Canadian Energy, Supply and Demand study departed from that approach with respect to undiscovered resources. 


As part of its study, the NEB established a “Low Cost Supply Case (Case 1)” and a “Current Supply Trends Case (Case 2).”


The NEB traditionally has independently estimated the undiscovered resources of gas.  However, for the most current estimate published in 1999, the NEB has chosen to use a range of “publicly” available estimates for the undiscovered resources for the WCSB.  The high end of the range is represented by an estimate prepared for TransCanada Pipeline Ltd by Sproule Associates, Limited (Sproule), in support of its ongoing pipeline expansions as filed with the NEB.  Sproule’s estimate of conventional undiscovered resources for the WCSB adopted for Case 1 is 176 Tcf at year-end 1997.  A previous Sproule’s estimate of undiscovered resources made in May 1997 was 140.3 Tcf.



“Case 2", on the other hand, adopts the undiscovered resource estimates of the CGPC.  The CGPC’s estimate of conventional undiscovered resources is 105 Tcf at year-end 1997.  Although the report is based on year-end 1993 reserves data, the CGPC, in their most recent report, states that there have been no discoveries reported to March 1997 that would materially change the assessments.  The CGPC states that its assessments employed geological judgment and extensive industry peer reviews combined with statistical analyses.  The methodologies employed included “Petrimes,” a volumetric method developed by the Geological Survey of Canada, and the Arps-Roberts method, a highly sophisticated statistical discovery-process approach.  The CGPC estimate reflects the opinions of the Committee and opinions from geoscientists employed by companies that are currently active in the exploration plays assessed.  Rather than an upper or lower end of the range estimate, which characterizes the Sproule volumes, the CGPC is a “most likely” type estimate.  For example, a review contained in the March 1998 Bulletin of Canadian Petroleum Geology, published by the Canadian Society of Petroleum Geologists, states that the CGPC’s report “provides the best current estimate of the gas potential of Canada and ... it is hoped that it is the first of a series of volumes by the Committee that will provide improved estimates for all areas of Canada.”



CGPC’s most recent estimate (2001) for the same WCSB area is 100.5 Tcf.

Estimates of proven and potential WCSB resources are shown on Schedule No. 3 of Exhibit No. VGT-11.


Q. 
Could you please discuss Canada’s unconventional gas resources?

A. 
Unconventional gas resources are found in subsurface formations and require specialized methods of exploitation.  They are often characterized by poor recovery efficiencies.  

Q. 
Please describe the types of unconventional resources.

A. 
First, there is coalbed methane (CBM).  CBM is a term covering several different ways in which gas may be suspended or entrapped in coal reserves:  1) absorbed on the internal surfaces, 2) as gas held within the matrix porosity, 3) as free gas within the fracture network, and/or 4) as gas dissolved in water within the coalbed.  The main difference between CBM and traditional gas is in the subsurface or reservoir mechanics.  Coal beds are usually saturated with water.  As water is removed, space is created allowing the flow of gas.  Once the coal seams have been sufficiently dewatered and the pressure decreases, gas production will increase for a period of time and then level off.

Q. 
Would you please describe the extent of estimated Canadian CBM resources?

A. 
The raw potential for in-place CBM resources is considered to be enormous. The recoverable and marketable nature of such resources is encumbered by significant uncertainties.  Whether the CBM resources can be economically recoverable is problematic.  Estimates of CBM resources are quite preliminary since there has been essentially no development to date.  The following resource estimates were made:


Alberta Research Council has estimated the in-place volume of CBM in Alberta to be in the order of 2,600 Tcf.  A similar study by the British Columbia Ministry of Energy, Mines and Petroleum Resources estimates in-place CBM resources to exceed 235 Tcf.  The ERCB provided a range of in-place estimates for CBM in Alberta of 250 to 2600 Tcf. 
Q. 
Are there other forms of unconventional resources?  

A. 
Yes, tight gas, usually referred to as tight sands gas, is gas accumulations in reservoirs whose media has individual pore spaces of unusually small volume, due to small grain size, accompanied by intergranular cementation and restricted pore throats.  This results in the extremely limited ability of gas to move within the reservoir and eventually towards the wellbore.  The size of the pore space is referred to as porosity and the ability to flow through the reservoir is referred to as the permeability.  Tight sands exhibit extremely low porosity and permeability.  Tight sands are found in most sedimentary basins in North America.  The WCSB is no exception.  In almost all tight sands wells, gas flow rates are noncommercial without artificial stimulation such as fracturing.  Tight sands in the WCSB are far less permeable than those categorized as tight in the lower 48 states.

Q. 
What is the extent of the tight sands gas resource in Canada?

A. 
The Canadian tight sands gas resource is contained in reservoirs in Alberta and British Columbia.  According to the Alberta Energy Resources Conservation Board (ERCB), in-place gas resource estimates of tight sands gas range from 175 to 1,500 Tcf for Alberta alone.  The NEB has not assigned a resource estimate for tight sands gas as the cost to produce such gas is extremely prohibitive.

Q. 
What are gas hydrates?

A. 
Gas hydrates are combinations of gas and water in which the gas molecules fit into a crystalline structure similar to that of ice.  Gas hydrates occur through the North American continental margins.  Specific areas in Canada where gas hydrates are located are the Beaufort Sea and Offshore Labrador.  According to the NPC in its December 1992 study, the estimated potential gas resources in gas hydrates is in the range of 265 and 975 Tcf.

Q. 
Would you please describe your Canadian gas supply studies.

A.
My gas supply studies are shown in the detailed report in Exhibit No. VGT-11, (An Assessment of the Availability of Natural Gas In the Western Canadian Sedimentary Basin).   My gas supply studies tested the gas supply capability of the WCSB.  I constructed a supply model that forecasts annual discoveries of natural gas and resulting gas production.  It is an Effectiveness of Exploration Model.  It can be referred to as an efforts to results model.  It forecasts the annual discoveries of natural gas.  It analyzes and extrapolates the actual exploration results based on the expended effort.
Q. 
What is the purpose of your studies?

A.
The purpose of my gas supply studies is to analyze the future availability of natural gas from the WCSB.  This analysis will assist me in determining the economic life of Viking’s pipeline system.

THE EFFECTIVENESS OF EXPLORATION MODEL

Q. 
Please discuss your Effectiveness of Exploration Model.

A. 
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 stages of events that take place when an oil and 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 WCSB can be determined by comparing the amount of gas resources already discovered with an estimate of the ultimate resources.  The NEB, employing the CGPC assessments, estimates ultimate gas resources in the WCSB to be 264 Tcf.  As of the end of 1999, approximately 159 Tcf has already been discovered, of which 102 Tcf has already been produced.  Thus, the WCSB has already passed its half-resource life (60 percent).

Q. 
What is the normal stage of events in the life an oil and gas producing province? 

A. 
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 many small fields.  The WCSB is no exception.  An example of the distribution of gas reserves in the WCSB is shown on Schedule No. 7 of Exhibit No. VGT-11.  To date, 26,900 pools have been discovered with initial reserves of 143,816 Bcf, or an average pool size of 5.35 Bcf.  Prior to 1980, 13,780 pools were discovered with an average pool size of 8.58 Bcf.  However, from 1980 to 1992, 13,110 pools were discovered with an average pool size of 1.67 Bcf.  This is typical of the exploratory events of an oil and gas province.  In the WCSB, the elephant hunting is over.  Larger discoveries give way to progressively smaller ones.  


The basic concept of this exploration model is shown on Schedule No. 8 of Exhibit No. VGT-11.  At times, the declining effectiveness 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 Schedule No. 8 of Exhibit No. VGT-11.  
Q. 
Mr. Feinstein, would you please guide us through the practical application of this model.  

A. 
I first determined if the WCSB paralleled the premise of this model that large initial field discoveries give way to smaller ones.  This conclusion is further supported by analysis of the effectiveness of exploration in terms of exploratory effort.  The exploratory effort is the accumulation of wells drilled over time.  I observed exploratory wells and development wells as being representative of the effort undertaken to discover and to develop.  All wells would represent not only exploratory, but also development, wells (See Schedule No. 1 of Exhibit No. VGT-11).  Development wells were observed and analyzed separately as they do not reflect the effort to find new discoveries.  “Results” (in terms of annual gas discoveries) of the drilling effort are shown on Figure IV-6 of Exhibit No. VGT-11.  When these “results,” or annual gas discoveries, are divided by the annual exploratory and development wells drilled, a more focused relationship develops as to the size of the discovery for the effort expended (See Figure IV-3 of Exhibit No. VGT-11).  An even more precise relationship is developed when the reserve additions in a particular year are divided by the well footage drilled and then is related to the accumulated footage (See Figure IV-9 of Exhibit No. VGT-11).


Finally, the relationship between drilling footage and gas discoveries becomes even more fine-tuned when I categorize the reserve addition to its discovery year.  The data indicates that the large fields already have been discovered and that new discoveries are going to be generally confined to smaller sizes.  This is shown on Figure IV-4 and Table IV-2 of Exhibit No. VGT-11.  
Q. 
Please describe the results of the determination of the effectiveness and the calculations involved at this point in the model.

A. 
The model used the relationship between annual reserve additions per foot of exploratory and development well drilling and the cumulative respective footage (See Figures IV-7, IV-8, IV-10 and IV-11 of Exhibit No. VGT-11).  For the most likely case, the model uses an effectiveness at a constant level of 0.092 MMcf per exploratory foot drilled and 0.285 MMcf per development well foot drilled for 25 years until 90 percent of the ultimate reserves and resources are reached.  Thereafter, the effectiveness begins to decrease slightly each year.  The reason for the decline is that gas supply from a particular supply basin is a function of that basin’s endowment and the degree of exploitation (See Table IV-5 of Exhibit No. VGT-11).  The most likely level represents the average effectiveness from 1995 through 1999.  This period of time was chosen as discoveries per foot drilled reached a nearly constant level. 

Q. 
Mr. Feinstein, why did you forecast the effectiveness at a constant level rather than a gradual decline, which is apparent from the 1980-1999 data?

A. 
Figures IV-9, IV-10 and IV-11 of Exhibit No. VGT-11 shows the effectiveness of exploration and development over the past 20 years of exploratory activity.  A recent trend line indicates a subtle, but very clear decline or deterioration in the effectiveness.  The reason I used a constant level of effectiveness instead of the indicated decline is that I want to take into account the possibility of  increases in the effectiveness due to forces not directly indicated in the data.  As mentioned earlier, any decline in the effectiveness curve could be mitigated by technological increases in the exploration and drilling techniques along with an increased awareness of the geophysics and reservoir mechanics.


The historical and future effectiveness of exploration and development under the Most Likely Case is shown on Tables IV-3 and IV-4 of Exhibit No. VGT-11.
Q. 
Now that you developed a future level of effectiveness, how did you determine the future discoveries?   

A. 
I applied a representative level of exploratory drilling footage each year to the effectiveness.  The Most Likely Case level of drilling footage was based on an average of the past 20 years experience with increasing weight on the most recently available 5 year data sequence no longer subject to adjustment from CAPP for exploratory and development wells.   This is shown on Figures IV-14 and IV-15 of Exhibit No. VGT-11.


The future discoveries, resulting from the application of the exploratory drilling footage to the effectiveness, are shown on Tables IV-3 and IV-4 of Exhibit No. VGT-11.  I also applied a high and low scenario to indicate the sensitivity of the method.  They are shown on Figure IV-23 of Exhibit No. VGT-11.   
Q.
How did you determine the gas availability or production from the annual forecasted reserve additions?
A. 
To determine the future gas availability, I applied to each determined annual future reserve addition a production rate based on an initial reserve to production ratio of 10 and an exponential decline of 10 percent per year.  This results in the production from new reserves beginning in 1999.  The NEB has utilized the same rate.

Q. 
How did you determine the production profile for all the reserves. 

A. 
To the production profile of 1998, 1999 and future reserves, I added the production profile developed by the NEB for year end 1997 gas reserves.  This resulted in the overall profile of gas availability in the future from the WCSB.  This is shown on Schedule No. 10 of Exhibit No. VGT-11.

Q. 
How do the results of your model compare with the potential new discoveries estimated by the NEB?

A. 
A comparison of the Effectiveness of Exploration Model with NEB’s estimates for potential new discoveries in the WCSB are shown on Schedule No. 11 of Exhibit No. VGT-11.  Generally, the most likely case compares reasonably close with NEB estimates.  

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

A. 
The results of the model indicate trouble for pipelines that rely disproportionately upon the WCSB for their long-term future supplies, because these supplies cannot both provide for Canada’s domestic needs and export markets of today’s magnitude beginning around 2010.  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, Sable Island gas is producing where some volumes are directed to the export market.  One such project, Sable Island gas is actually creating new markets not heretofore related to existing markets that would be served by gas sourced from the WCSB.

Q. 
How did you apply the results of your Canadian gas supply studies to a determination of the economic life of the Viking Gas Transmission 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 the needs of domestic Canadian demand along with the current and projected level of gas export capacity.  As can be observed from the availability profiles I developed, supply/demand deficiencies begin to occur in the first decade of the 21st century.  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 the WCSB would provide less than two-thirds of its current production.  In the meantime, Canada’s domestic gas market is growing at an annual rate of 2.4 percent and the export market is slightly higher than the 1999 level.

Q.
Mr. Feinstein, could you quantify the supply deficiencies?
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. 12 of Exhibit No. VGT-11.  This test of the relationship between the gas availability and the 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 2000 level.  In the Most Likely Case of the Effectiveness of Exploration Model where the export market remains at the 2000 level, supply deficiencies begin almost immediately and build to a total deficiency of 14 Tcf by 2025.  The effect of these deficiencies would clearly be felt by the export market.  


I consider this scenario to understate the level of future supply deficiency.  By the year 2001, export capacity from Canada will have increased significantly (e.g.,  the Alliance project) over the level in place on December 31, 1998.  Therefore the results of the gas supply model coupled with Viking Gas Transmission’s position as a pipeline largely depending on gas exports, strongly indicate an economic life for the Viking Gas Transmission system of approximately 25 years.  The analysis of the economic life of a major interstate pipeline system involves consideration of not only the related gas supply, but the company’s markets and competitive position.  In the case of Viking Gas Transmission, a pipeline system largely dependent on transporting Canadian gas to midwest markets, consideration must be given to the fact that other pipeline systems transporting export gas have exclusive interconnects with local distribution companies.  Further, recent data and the results of my studies indicate that the midwest and upper midwest markets may be over-piped, that is, shippers can transport export volumes over numerous pipelines.  Therefore, in my opinion, at this time, an economic life of 25 years in order to determine Viking Gas Transmission’s depreciation rate would certainly be just and reasonable.     

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

A.
As a result of my analysis of Viking’s system operation, the nature of its markets and the gas supply comprising its throughput, I determined the economic life to be 25 years.  This conclusion is based upon major retirements due to depletion of its traditional gas supply sources and competition.
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 years as the economic life for Viking’s pipeline facilities?
A.
I determined major retirements that would take place along Viking’s system from the results of my gas availability study.  The results are shown on Schedule No. 18 of Exhibit No. VGT-11.  Basically, I established major retirements in direct proportion to the decline in availability.  I performed the calculations for the supply availability from the WCSB using the results of the Effectiveness of Exploration Model.  The recommended economic life is an average life.  Major retirements take place before and after the 25 year period.
Q.
How did you determine major retirements?
A.
I determined the effect that the combined supply areas would have on Viking’s facilities by assuming the decline in supply would result in an equal percentage of underutilization.  My determination is shown on Schedule No. 18 of Exhibit No. VGT-11.  The approach I took was to establish major retirements from underutilization of pipeline facilities in direct proportion to the decline in gas availability.  I estimated the major retirements to take place in 3-year increments.  
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 in varying degrees take place.  In market areas, loss of customer base causes 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, in exhibiting underutilization on its south Louisiana to Tuscola, Illinois, mainline system, retired an entire 700-mile loop line.  The reason that the pipeline loops were retired is because of the severe underutilization on Trunkline’s mainline system.  The retirement of such facilities saves Trunkline considerable costs and also reduces the costs to customers compared to the situation that would have been obtained had the pipeline remained in service.
Q.
Are there any other examples of major retirements?
A.
Yes.  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 as the facility was in a “serious deficit position” due to reduced throughput.
Q.
Mr. Feinstein, in your economic life analysis of Viking’s facilities, are you estimating the precise year of retirement?
A.
No.  The exact date when Viking actually retires such facilities is besides the point.
Q.
Have you included Sable Island (Scotian Shelf) gas in your analysis of the economic life of gas available to Viking?
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 full capacity of the pipeline.  However, I believe that its effect upon Canadian exports to the West and Mid-west is minimal.  By including Sable Island gas in the amount of Canadian gas available to Viking, 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 displacing volumes originating in the WCSB.  Further, I cannot imagine a scenario where producers in the WCSB would husband their gas as a balance with Sable Island gas.  You cannot make the assumption that Sable Island gas can prolong the life of west gas supplies.
Q.
Did you make any other studies to determine a quantifiable economic life of the Viking Gas Transmission system?  

A.
Yes, I did.  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 1999. 


This study first determined Canada’s gas producing obligation at the year 2000.  The reason for using the year 2000 is that many of the export projects coming on line in 2000 have already been approved.  This determination was made by separating: (1) Canadian domestic demand, adjusted for fuel, lost and other uses, and (2) exports (See Schedule No. 16 of Exhibit No. VGT-11).   


For the first part, Canadian domestic demand, I used the 1999 level of 2.336 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, the exports, I used the 2000 level of capacity adjusted by 90 percent of the capacity factor to reflect flowing gas.  Some recent export gas projects are listed on Schedule No. 14 of Exhibit No. VGT-11.  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 4,237 Bcf at the year 2000.


I next divided the sum of the annual gas delivery obligations of 7,834 Bcf into the NEB’s most recent estimate (as of 12/31/97), adjusted for gas reserves and undiscovered resources for the WCSB of the high end of 221,700 Bcf (Case 1) and 150,700 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 28.30 and 19.24 years (See Schedule No. 16 of Exhibit No. VGT-11).  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 18.2 years. 


A further indication of the appropriateness of the 25 year economic life is a simple, yet important 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 CPGC.  This calculation indicates that it would take 23 years to exhaust the proven and potential resources at the 1999 production rate.  This is shown on Schedule No. 17 of Exhibit No. VGT-11.  


Based upon this data, I believe a determination of 25 years for Viking Gas Transmission’s economic life is reasonable and justified.  
Q. 
Mr. Feinstein, with respect to the above determinations of gas supply and supply life, are these the sole legitimate means of estimating the available resource base in the WCSB?

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 the estimation are sound.  Given the relative recent vintage of the latest NEB reports, the estimation of the available Canadian resource basis 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.  By applying various estimates without recognizing the constraints, such as surface location restrictions, not all pools below the surface will be discovered, and the economic realities for small pools, any production projections will surely overstate the 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 hurtles, others are less far removed from technologically being economically recoverable.  Future advancements in technology could move some of these resources from the theoretical to the economic reality.  The export of such high cost resources is, however, problematic.

Q. 
Would you please discuss the economic viability of Canada’s other gas resources: Offshore East Coast Frontier areas, Northern Frontier areas, and the unconventional sources of coalbed methane, tight gas and gas hydrates? 

Offshore Eastern Canada
A.
Offshore Eastern Canada has the potential for significant natural gas production.  Discoveries of sizable gas deposits have already been recorded.  Development is very slow due to the economics and operating conditions typical of the offshore environment.  Severe weather conditions is one example.  Offshore Eastern Canada could become an important supply source, specifically for the upper northeastern United States and Canadian markets.  It will play only an indirect role in its affect on the western and midwestern export markets, as it may displace some volumes of WCSB gas.  According to the NEB, discoveries in Nova Scotia are estimated at 5.4 Tcf (Established Reserves = 3.4 Tcf, Discovered Resources = 2 Tcf) and in Grand Banks/Labrador, at 8.6 Tcf.  Further, for the entire Scotian Shelf, Undiscovered Resources is estimated to be 13 Tcf.  As mentioned earlier, currently, there is some gas production transported for domestic consumption and export to the northeast United States.    

Northern Frontier 


Exploration and drilling activity in the Mackenzie Delta/Beaufort Sea area and the Arctic Islands has identified approximately 23 Tcf of high quality reservoirs and excellent flows.  However, these discoveries involve tremendous challenges in terms of access and operating environment.  Gas supplies from these areas will only be available for domestic consumption, not to mention export to midwest pipelines, when those challenges have been met.

Unconventional - Coalbed Methane  

Beyond the conventional resources discussed above, Canada has in place huge volumes of potential unconventional gas resources.  Coalbed methane (CBM), or gas from coal seams, is one such resource.  Varied success in coalbed methane production in the lower-48 has spurred interest in comparable opportunities.   


The estimates of CBM are strictly theoretical.  The province of Alberta possesses large amounts of coal.  Alberta coal seams are deeper and probably of lower quality than that found in the United States.  Large quantities of CBM can be considered producible with specialized completion and production techniques, however, severe environmental problems must be overcome.  Large amounts of water, usually saline at moderate depths, are produced from CBM wells.  Gas production economics for CBM resources range from $4 to $9 per Mcf.  Development and production from CBM resources in Canada are essentially nil.  Recently, there is increasing interest in Canadian CBM.  However, any industry activity is presently only directed towards pilot projects and research.    

Tight Sands Gas

The Canadian tight sands gas resource is contained in reservoirs in Alberta and British Columbia.  These resources are gas accumulations in extremely low porosity clastic sedimentary formations.  Tight sands gas in Canada is generally considered to be found in formations having a permeability less than 0.1 millidarcies.  This tight gas resource in Canada is considered to be at only the identifiable stage of development.  With comparison to tight sand gas reservoirs in the United States, gas often classified as originating from tight sands in the Lower-48, would be classified as conventional gas in Canada.  The NEB states that development of tight gas resources would require gas prices of about $10 per GJ ($9.50 per MCF at 1000 Btu), which would be equivalent to over $100 per barrel oil.  


Unlike similar resources in the United States, which got developmentally jump-started by generous federal tax credit subsidies, Canada offers none.

Gas Hydrates  


Gas hydrates are gas and water combinations.  Theoretical estimates of potential gas resources in gas hydrates located in Offshore Labrador and the Beaufort Sea range from 265 to 975 Tcf.  The NEB, while acknowledging such resources, states in its current report that it will not likely be exploited within the study period due to lack of commercial technologies.
Q.
Based on your investigation and analysis of the Canada’s frontier and unconventional gas sources, what are your conclusions as they relate to the export market? 

A. 
With respect to Canada’s “other” gas resources, I conclude, with the exception of some consideration of the Offshore East Coast area, that, unlike traditional lower 48 supplies and WCSB supplies, significant uncertainties exist in two main areas.  One, there is a great deal of uncertainty in the magnitude of the recoverable resource base.  Two, there is at least an equal uncertainty in such resource’s ability to compete against traditional low cost conventional sources.

Q. Mr. Feinstein, please summarize your position concerning the quantitative inclusion of Arctic gas, CBM, tight gas and other exotic gas sources in the determination of the remaining life of Viking’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 Viking is significantly uncertain.



Arctic gas includes discovered and undiscovered gas located in the Prudhoe Bay area of Alaska, MacKenzie Delta of Canada and the Arctic Sverdrup Basin Canada.  First, Alaskan gas is currently the subject of competing projects to transport to market.  They are LNG, GTL and land based pipeline.  Only the land based pipeline prospects would affect Viking.  A significant amount of uncertainty lies in the assumption that such volumes would be piped to TransCanada and then available to Viking, when in fact volumes could be LNG-ed or GTL-ed to a port.  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 involve major environmental and economic hurdles.  To the east, in the offshore waters of Labrador, with its environmental conditions, it can take up to three drilling seasons to complete a single well.  And, fourth, Scotian Shelf (Sable Island) potential gas supplies would not affect Viking, as its location is opposite that of the Viking system.



Coalbed methane presents some promise as a Canadian gas supply, however, it is not without a great deal of uncertainty, as mentioned earlier.  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 Viking’s system in the future, projects an amount of risk not commensurate for inclusion in a depreciation study.



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 Viking.



To include such gas sources would fly in the face of the Commission’s ratemaking principles.

THE DETERMINATION OF DEPRECIATION FOR

THE VIKING GAS TRANSMISSION SYSTEM

Q.
How did you apply the 25 year economic life to the depreciation model?
A. 
The 25 year economic life plays a key role in the determination of the ARL (average remaining life).  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 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 Viking Gas Transmission’s transmission accounts.  For example, I determined that Account 367 (Mains) has an average service life of 55 years, with an R3 survival pattern.  This is shown on Schedule No. 19 of Exhibit No. VGT-11.  Mains make-up over 60 percent of Viking’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 and condition, as well as its age and survivor curve retirement patterns that are typical in the industry of 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


365.1 & .2
Rights-of-way


68



R3


366.2

Structures


40



R4


368

Compressor Sta.

38



R5


369

Meas. & Reg Sta. Eq.

27



R5


370

Communication Equip.
25



R2
Q.
Please continue.

A. 
When the economic life is applied to the survivor pattern, future normal retirements beyond the 25 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 19.2 years.  Similar determinations were made for the rest of the accounts in the transmission function.  

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 transmission plant-FT.  The indicated rate for the transmission plant-FT is 2.2 percent.  I performed this operation for the years 2001 to 2003.  This is shown on Schedule No. 20 of Exhibit No. VGT-11.  



The term “-FT” will be used in this testimony to refer to the Viking system excluding those facilities comprising the 1999 expansion project certificated in Docket No. CP98-761-000.   


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 2001 and ending in 2003.  This also is shown on Schedule No. 20 of Exhibit No. VGT-11.  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 September 30, 2001, was provided to me by the company as their end of year booked plant.  With respect to actual and very near-term additions of plant, I estimated various amounts.  Further, near-term retirements also were estimated.  Schedule No. 20 of Exhibit No. VGT-11 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 No. 20 of Exhibit No. VGT-11?

A. 
The September 30, 2001 reserve for depreciation for the transmission function was provided to me by the company.  Viking Gas Transmission, 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.     

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

A. 
The depreciation rate determination in summary form for Viking Gas Transmission’s facilities is shown on Schedule No. 20 of Exhibit No. VGT-11.

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


I determined the appropriate average service life that best applies to each of the equipment in the individual accounts.  These lives, along with their respective depreciation rates, are shown on Schedule No. 21 of Exhibit No. VGT-11.  These average service lives were developed based upon an analysis of the properties in each account.  My analysis was based on discussions with Viking personnel, as well as the experience of similar properties of other pipeline companies.  The determination of the above rates differ from the mechanics employed for the transmission plant.  Because of the high turnover rate of the facilities in the general plant, the average service life was used instead of the remaining life. 

NEGATIVE SALVAGE RATE

Q. 
What are negative salvage and negative salvage rate?

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.


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 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. 
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.  In order to insure 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 Viking propose to collect such an amount in rates over the estimated remaining useful life.  Failing 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. Is there a clear statutory requirement for Viking to provide financial assurance for decommissioning its pipeline facilities?

A. 
Yes.  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 (See 18 C.F.R. § 380.5 (2001)).  It is this assessment which describes the manner in which the abandonment is to take place.  This places a monetary burden on Viking to correctly decommission its facilities and restore the land to its original condition.

Q.
Is there evidence that Viking will have to retire its pipeline facilities?
A. 
Yes.  Viking’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 other wise unnecessary.  At some point, each pipeline reaches the end of its economic life.

Q. Is there any evidence that Viking exhibited net negative salvage concerning historical retirements?
A.  
Yes.  I analyzed Viking’s historical retirements and found that the cost of removal out-paced any gross salvage received for such retirements.  Based on that analysis, the results of which are shown in Schedule No. 22 of Exhibit VGT-11, I determined a net negative salvage of 30 to 50 percent of the original cost of such retired facility.

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

A.
My negative salvage rate determination began by familiarizing myself with Mr. Mickelberg’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 25 years.  The remaining facilities will be subject to the final closure at the 25 year economic life.  
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.  Recall, that the survivor curve is actually a graphic representation of normal retirements over a period of time.  The 25 year period of retirements for each account is shown on Schedule No. 23 of Exhibit No. VGT-11.  I combined all the interim retirements and determined an average remaining life of 13.8 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. 23 of Exhibit No. VGT-11.  

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


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 30 percent.  This factor is supported by a study of Viking’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. 22 of Exhibit No. VGT-11. 
Q. 
How did you determine the annual negative salvage base applied to the retirements for the final closure?

A. 
I adjusted Mr. Mickelberg’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. Mickelberg’s negative salvage estimate and that for the interim retirements represents that of the final closure.  This is shown on Schedule No.  24 of Exhibit No. VGT-11.  The 25-year economic life was applied to the final closure estimate.  

Q.   
Please continue.
A.  
I then composited the 25-year accrual period for the final closure with the 13.8-year accrual period for the interim retirements to arrive at an average period of 20.43 years.  This is shown on Schedule No. 25 of Exhibit No. VGT-11.

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

A. 
Schedule No. 26 of Exhibit No. VGT-11 shows the calculations.  Basically, I first reduced the estimated amount of negative salvage by that amount which has already been accrued.  I then divided that difference by the accrual period of 23.4 years.  I then divided that quotient by the transmission plant in service to arrive at 1.06 percent.  

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

A. 
Viking 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. 
Why do you recommend the establishment of a negative salvage reserve which is separate and distinct from the reserve for depreciation? 

A. 
There are two reasons for this.  First, the negative salvage reserve could be reviewed periodically with ease.  This would allow 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 depreciation reserve, such reserve is distorted by the negative salvage amounts.  This obscures the data in the reserve when making capital recovery depreciation analyses.

Q. 
Are there any factors, other than technological, that could affect the negative salvage allowance?

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

Q.  
Mr. Feinstein, is there any evidence that Viking has actually exhibited and recorded net negative salvage related to its annual retirements of plant?

A. 
Yes, as mentioned earlier, there is.  Since 1992, Viking has averaged approximately 50 percent net negative salvage for each dollar of plant retired, including general plant.  (See Schedule No. 24 of Exhibit No. VGT-11).  With respect to its transmission plant, it has exhibited net negative salvage of 108 percent since 1998 (data for prior periods were not available).  (See Schedule No. 25 of Exhibit No. VGT-11).

Q.
Mr. Feinstein, would you please summarize your testimony? 

A.
The purpose of my testimony is to determine the just and reasonable rates of depreciation for Viking Gas Transmission Company.  To do so, I have analyzed the tangible properties and operations of its pipeline system and estimated its average remaining life.  I concluded that the remaining economic life of Viking’s pipeline system is 25 years, and I developed depreciation rates consistent therewith as shown on Schedule No. 1 of Exhibit No. VGT-11.  I also determined a negative salvage rate. 
Q. 
Does this conclude your direct testimony?

A. 
Yes, it does.

IN THE DISTRICT
)

OF COLUMBIA
)


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 December, 2001.








____________________________










Notary Public

My Commission expires:
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