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I.
INTRODUCTION
Edward H. Feinstein has prepared this report on conventional natural gas supplies of the Gulf of Mexico areas of Chandeleur, Mobile and Viosca Knoll.  In this task, specific reviews were made of the history, gas production, estimates of proven reserves and estimates of undiscovered resources.

The principal purpose of this report is to present estimates of the availability or productive capability of natural gas in certain areas of the eastern Gulf of Mexico.  Forecasts of the area-wide natural gas productive capability were based upon estimates of proven reserves, discovery process estimates of reserve additions, pipeline connection parameters and deliverability profiles.  The analysis is largely based upon information and data which are in the public domain.

II. 
SUMMARY AND CONCLUSIONS

The gas supply regions of the eastern Gulf of Mexico are in both an intermediate and mature stage of development.  The shelf portion of the Gulf of Mexico is in a mature stage of development.  The deep water slope portion or Flexure Trend, as well as the Northern area of the Gulf of Mexico is still in a fairly early developmental stage and is presently being relied on to supplement declining gas production from the shallow-water shelf areas.

The assessment of gas supply herein is based on three ingredients: remaining reserves, reserves appreciation and undiscovered resources.  Remaining reserves are the proved and economically producible gas discoveries.  Reserves Appreciation are resources believed to exist that are directly related to reserves already discovered.  Undiscovered resources are estimated gas accumulations that are believed to exist, but have not yet been proven by drilling.

The productive capacities of proven gas reserves of much of the eastern areas are currently at their lowest and decreasing levels.  Reserves-to-production ratios in each area are at their lowest level, reflecting very little, if any, surplus pipeline gas (see Table 7 of Exhibit No. CPLC-7).

Estimates of future annual gas discoveries were made employing an effectiveness of exploration discovery - process model.  Rates of take were applied to determine the availability from new supply sources.

The availability from future sources were added to the availability of current proven sources to arrive at the overall productive capability of natural gas supplies from the three specific offshore areas.
These supply areas are currently reliable, active and viable in providing adequate throughput for the network of pipelines connected to them.  In the long-term, however, the current grade of natural gas accumulations will be exhausted, giving way to the discovery of smaller deposits.  The result will be a gradual decline in the productive capability from future connected supply sources.  (See Figure 2).

III. 
METHODOLOGY

Proven Reserves
Analysis of the producibility of proven gas reserves was made using the Minerals Management Service of the Department of Interior (MMS) statistics.  MMS’s proven reserves are as of the end of 1999.  Exponential formulas were used to extrapolate such data beyond the beginning of 2000 (see Figures 3 through 14 and Tables 8 through 20).

Future Reserve Additions
A characteristic observed in the petroleum producing areas of the Gulf of Mexico and specifically the eastern portion is a rapid drop off in size from the largest known field to the smaller ones.  Hydrocarbon accumulations are the result of complex geological processes.  Furthermore, the actual quantities of producible reserves are further defined on the basis of technological and economic considerations.  As a consequence of all these independent influences and the multiplicative nature of the factors affecting the size of a gas accumulation, field sizes in producing basins are typically log normally distributed (Figure 1).  That is, a few very large fields contain the bulk of the reserves and many, many small fields contain, in aggregate, a smaller portion of the reserves.  Also, another characteristic of gas supply basins is that large fields are discovered early in the exploration process, and subsequent discoveries are smaller and the product of increasingly greater efforts (Figure 2).

The Effectiveness of Exploration Model
One measure of the discoverability of resources is the effectiveness of exploration.  The effectiveness of exploration compares the drilling footage in a particular year with the related discoveries.  This method depicts the normal stage of events that take place when a gas-bearing province graduates past its initial discovery stage and enters its more or less mature stage.  The degree of maturity of the producing life of the supply areas can be determined by comparing the amount of gas resources already discovered with an estimate of the ultimate resources.

The nature of oil and gas accumulations creates a distribution of fields and reservoirs made up of a small number of large fields, a larger number of medium size fields and a seemingly unending amount of small fields.  The eastern Gulf of Mexico is no exception.  An example of the distribution of gas reserves in the eastern Gulf of Mexico is shown on Figure 1.  This is typical of the exploratory events of an oil and gas province.
The basic concept of this exploration model is shown on Figure 2.  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 Figure 2.

I first determined if the supply areas paralleled the premise of this model (that large initial field discoveries give way to smaller ones).  In addition to the field size facts cited earlier, further analysis confirmed that indeed most of the larger fields have been discovered as well as many of the medium size fields.  This can be seen by analysis of the effectiveness of exploration in terms of exploratory effort.  See the historical data shown on Tables 1, 2 and 3.  The exploratory effect is the accumulation of wells drilled over time.  The above effectiveness data is a 13-year snapshot of a long trend from higher levels of effectiveness in prior years.  I observed both exploratory wells and development wells.  Development wells do not reflect the effort to find new discoveries.  However, they contribute significantly to the reserve base.  “Results” (in terms of annual gas discoveries) of the drilling effort are also shown on Table 3.  When these “results” or annual gas discoveries are divided by the annual exploratory wells drilled, a more focused relationship develops as to the size of the discovery for the effort expended.  The large fields have already been discovered and that new discoveries are going to be generally confined to a considerably more moderate size.  This concept of discoveries per well drilled is referred to as the effectiveness of exploration.

The model used the relationship between annual reserve additions and both exploratory and development well drilling over time in years.  For the most likely case, I extrapolated the exploratory effectiveness at a constant level using the 13-year Mean value developed on Table 3 until a point is reached where 90 percent of the total endowment is reached.  The total endowment is defined as all the gas that will eventually be discovered (past discoveries plus the PGC’s estimates of potential resources).  Table 4 shows the total endowment as of 2000 for each of the supply areas.  I used the same procedure for the effectiveness of development drilling.

The most likely level represents the mean value of effectiveness from 1990 through 2000.  This period of time was chosen as discoveries per well drilled reached a nearly constant level.

I employed a constant level of effectiveness until 90 percent of the ultimate resources are discovered as I expect some occasional increases in the effectiveness due to forces not directly indicated in the data.  As mentioned earlier, any decline in the effectiveness curve will be mitigated by technological increases in the exploration and drilling techniques along with an increased awareness of the geophysics and reservoir mechanics.
The Future Discoveries resulting from the application of the drilling effort to the effectiveness are shown on Tables 5 and 21.
To determine the future gas availability, I applied to each determined annual future reserve addition, a production rate based on a typical Gulf of Mexico gas production profile.  This is shown on Table 22.  This results in the availability from new reserves beginning in 2000.
To the production profile of future reserves, I added the production profile of the fields attached to Chandeleur’s pipeline system.  Not all of the reserves of gas will flow into Chandeleur’s system because many are attached to another pipeline system.  Therefore, my estimated throughput in Chandeleur’s system is very conservative.  This is shown on Table 6, and for the Main Pass Block 41 Field, Figure 15.  Support for the forecasted production at Main Pass Block 41 Field is shown on Figures 16, 17 and 18.

The result of the two increments of production are shown in Schedules 4 and 5 of Exhibit No. CPLC-7.

IV. 
DETERMINATION AND RESULTS

Gulf of Mexico
The search for hydrocarbons in the Gulf of Mexico has followed a natural progression from onshore sites to the Continental Shelf and recently to very deep-water areas of the Continental Slope.

Future exploration and development in the Gulf of Mexico will follow the progression of: a) further development of the shallow-water Continental Shelf with deeper drilling, new pool and extensions of existing fields; b) new field search and development in the not yet mature Continental Slope.  Technology will play a large role in the development of gas reserves in the deep-water Continental Slope.

The eastern Gulf of Mexico Shelf area has considerable potential for gas discoveries.  Most all of the discoveries to date have been confined to the area offshore from Mobile Bay in Alabama.  New fields are expected to range in size from 5 to 750 Bcf, with most of approximately 100 Bcf.

Estimates of the progression of new discoveries employing the Effectiveness of Exploration Model are shown in Table 5 of Exhibit No. CPLC-7.  The yearly gas availability from such sources is shown in Schedule 4 of Exhibit No. CPLC-7.

