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preparation of the following written testimony in question and answer form, consisting of _©
pages of testimony to be presented in the above case, that the answers in the following written
testimony were given by him; that he has knowledge of the matters set forth in such answers; and
that such matters are true to the best of his knowledge and belief.
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DIRECT TESTIMONY

OF

DENNIS PATTERSON

UNION ELECTRIC

d/b/a AMERENUE
CASE NO. GR-2003-0517

Q.
Please state your name and business address.


A.
My name is Dennis Patterson and my business address is Missouri Public Service Commission, P. O. Box 360, Jefferson City, Missouri, 65102.


Q.
What is your present position with the Missouri Public Service Commission (Commission)?


A.
I am a Regulatory Economist in the Energy Department of the Utility Operations Division.


Q.
Please review your educational background and work experience.


A.
I was trained as an officer and aviator in the U.S. Army.  I studied economics, math, sciences and languages, receiving a B.A. in Latin American Studies (University of Missouri, 1983) and an M.S. in Agricultural Economics (University of Missouri, 1989).  I joined the Staff of the Commission in April 1986.  I established the Staff's centralized weather database, and have continued to maintain and improve it by employing official weather data and accepted methods of calculating normals.  I have been employed by the Commission, the Missouri Army National Guard, the University of Missouri, U.S. Army Reserves, and the U.S. Army.  I have retired, but continue part-time employment with the Commission.


Q.
What is the purpose of your testimony?


A.
I will explain my calculations of actual and normal heating degree-day (HDD) variables, which I furnished to Staff witness Mr. James A. Gray.


Q.
What are HDD?


A.
HDD refers to a weather measure that was devised to explain the pattern of natural gas used for residential heating.  HDD calculations are used to determine the increased amount of natural gas that would be used in the next 24 hours if the average temperature were to be 1 degree colder than the previous daily average.


Q.
How are HDD calculated?


A.
HDD are calculated from mean daily temperature (MDT), where MDT is the average of the day’s maximum and minimum temperatures (MDT = TMAX + TMIN/2).  HDD for the day are calculated as the number of degrees MDT is below 65 degrees Fahrenheit (ºF), and are set at zero when MDT is above 65º F.  The data containing TMAX and TMIN are acquired from the National Oceanic and Atmospheric Administration (NOAA).  They were acquired for both the updated test year (July, 2002 through June, 2003), and for the current NOAA normals period (January, 1971 through December, 2000).


Q.
How were actual daily HDD calculated for the updated test year?


A.
Actual daily HDD are calculated from reported TMAX and TMIN during the updated test year.


Q.
How were normal HDD calculated for the current normals period?


A.
The methods that I applied to produce daily HDD normals are described in Schedule 1, attached to my direct testimony.  This method complies with provisions of the Commission’s Report and Order in Missouri Gas Energy rate Case No. GR‑95‑285, in which the Commission adopted NOAA’s 30-year HDD normals as a measure of normal weather.  NOAA’s 30-year normals were based on temperatures that have been adjusted for exposure changes, such as the difference in temperatures between the current weather station location and a former one.  Since HDD are calculated from TMAX and TMIN, I adjusted daily TMAX and TMIN over the 30 years of 1971 through 2000 to match NOAA’s series of adjusted monthly TMAX and TMIN, and used this series to calculate daily normal HDD. 


Q.
Which weather stations did you select?


A.
I selected Cape Girardeau FAA Airport (Cape Girardeau) for the Southeast district, and Columbia Regional Airport (Columbia) for the Regional West district.


Q.
What types of weather stations are maintained at Columbia and Cape Girardeau?


A.
Both Columbia and Cape Girardeau are first-order weather stations.


Q.
What does it mean to be a first-order weather station?


A.
First-order weather stations are usually located at regional or municipal airports, where professional observers continuously monitor the weather instruments.  The instruments record daily TMAX and TMIN, with hourly observations of precipitation, temperature, dew point, wind and other weather elements.  In contrast, cooperative weather stations are staffed by trained volunteers who record daily observations of TMAX, TMIN and rainfall.


Q.
Were the reported daily temperatures complete for both Columbia and Cape Girardeau?


A.
No.  Although the updated test year had complete temperature data, both stations have had occasional short periods of missing days since 1971.  The treatment of these missing values is discussed at Schedule 1.


Q.
Which HDD variables did you calculate for the present rate case?


A.
I calculated the actual and normal daily HDD quantities that could be used to compute the difference between the Company’s sales given actual test-year weather, and the Company’s sales given normal updated test year weather.  I also calculated the daily HDD quantities that could be used to explain the difference between the Company’s peak day demands given actual weather on the coldest day of the updated test year, and the peak day demands given normal weather on the coldest day of the updated test year.  For presentation and to enable crosschecking, I also performed this calculation for the coldest day of every month in the updated test year.  Calendar month summaries of actual and normal HDD and MDT for the updated test year are presented for Cape Girardeau at Schedule 2-1.  Summaries for Columbia are presented at Schedule 2-2.


Q.
How did you calculate daily HDD for the actual and normal updated test years?


A.
Following the definition of HDD set forth above, I calculated daily heating degree-days (HDD) below the base MDT of 65º F, for every day of the updated test year.  To say it another way, for every day of the updated test year, I determined HDD by calculating the number of degrees the mean daily temperature for that day was below 65º F.  If the MDT for that day was above 65º F the result was zero.  I then calculated HDD for each day of the 1971-2000 historical period by the same method, using MDT based on NOAA’s adjusted daily TMAX and TMIN values.  From these 1971-2000 HDD, I calculated daily normal HDD for each day of the 365-day normal year, by averaging HDD chronologically for each day over the 30-year period, i.e., over 30 observations of January 1, 30 observations of January 2, and so on.


Q.
How did you calculate the actual HDD for the updated test year’s coldest day?


A.
The actual HDD value for the updated test year’s coldest day was selected from the weather data for the updated test year.  I determined the MDT for the coldest day and calculated the number of degrees that the MDT was below 65º F.


Q.
How did you calculate the normal HDD for the updated test year’s coldest day (peak day)?


A.
The normal HDD value for the normal year’s coldest day was calculated as the average of the 30 January days over the 30 years in the normals period, where daily HDD during the normals period were calculated from adjusted TMAX and TMIN as discussed above.  The coldest day of the year generally occurs in the month of January.


Q.
Why did you calculate peak day normal HDD in this manner?


A.
I used this method to determine the statistical expectation of the most severe January day over 30 years.  The 30 years of HDD data were first divided by month, and then ranked from highest to lowest within the months, but without regard to year of origin.  Finally, the average was calculated for the 30 highest January HDD values, the 30 next highest values, and so on.  The resulting ranked January normals for 1971‑2000 follow the statistical distribution of HDD from the 30-year history of January daily temperatures, and thus must add up to average January HDD over the 30 years in the normals period.


Q.
Why is this method superior to other ranking methods?


A.
This method reduces the tendency to underestimate normal HDD for the peak day.  First, because the weather was severe on January 1 in some years, and mild in others, the simple average over 30 instances of January 1 would be too low.  Similarly, the simple average over the 30 instances of the coldest January day would also be too low because even the coldest January day may be mild in some years.  Ranking over all the days in the 30 year period, without regard to month of origin would otherwise be ideal, except that it leads to considerable difficulty in reassignment of ranked normals among months, and then to days within a test year.  Since January is the coldest month on the average, choosing the average of the 30 coldest January days without regard to year of origin is a straightforward compromise.


Q.
How did you calculate actual and normal HDD for the coldest day of each month in the updated test year? 


A.
I used the same method that I used for January.


Q.
What were the daily normal peak day HDD for the updated test year and each of the 12 calendar months?


A.
Summaries of actual and normal peak day HDD are presented for Cape Girardeau and Columbia at Schedules 2-1 and 2-2.


Q.
Does this conclude your direct testimony?


A.
Yes, it does.
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