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REBUTTAL TESTIMONY

OF

DENNIS PATTERSON

LACLEDE GAS COMPANY

CASE NO. GR-2002-356

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, MO 65102.

Q.
Are you the same Dennis Patterson who has submitted direct testimony in this case?

A.
Yes, I am.

Summary

Q.
Please summarize the issues and the positions that are described in your rebuttal testimony. 

A.
The issue I address is weather normalization.  I will rebut the Company’s position with respect to the following sub-issues:

1. Weather History:  the Company sponsors normal annual heating degree-days (HDD), but calculated them from inconsistent temperature data.

2. Warming Trends:  the Company contends that climatic warming, the heat island effect, and urban warming have caused recent calculations of NOAA normal heating degree-days to be substantially greater than what should be used for setting rates.

3. Ten-year Normals Period:  the Company contends that normal annual HDD calculated from ten heating years should be used for setting rates.

4. Water Heating:  the Company contends that the non-space-heating portion of the residential gas load does not vary with changes in temperature.

Weather History

Q.
What is the normal level of heating year HDD sponsored by the Company?

A.
Ms. Patricia Krieger sponsors a “normal level heating degree day level of 4444 for the ten-year period ended December 2001.”  [Krieger direct at 17:14].

Q.
What is the ten-year history from which Ms. Krieger calculated this level of 4444 HDD?

A.
Ms. Krieger stated that this level was calculated from the ten years ending December 2001.  But this is incorrect.  If the unadjusted HDD data are drawn for those ten years from the table at Page 11 of Ms. Krieger’s direct testimony, the average is 4558 HDD.  It appears that MS. Krieger calculated HDD for the ten years ending December 2000, as this period does have an average of 4444 HDD.

Q.
What is the significance of the difference in these two ten-year average HDD figures?

A.
First, both figures were calculated from inconsistent temperature data that had not been adjusted for exposure changes (changes in the type and location of the thermometers).  Shortly after Ms. Krieger submitted her direct testimony, NOAA published adjusted temperature data for the 1971-2000 normals period.  Consequently, her HDD quantities lack these adjustments.

Second, the quantity that corresponds to Ms. Krieger’s HDD data and choice of normals period is 4558 HDD, not 4444 HDD.  This error causes her estimate of normal HDD to be 114 HDD lower than the one she claims to sponsor.

Finally, the fact that Ms. Krieger’s two HDD averages are quite different underlines the difficulty with using ten-year normals:  a moving ten-year average is volatile and would cause unnecessary changes in the rates if the latest ten-year average were applied every year.  Ten-year normals will be discussed at greater length in a subsequent section.  

Q.
What is the effect of using HDD calculated from ten years of inconsistent temperature data?

A.
The Staff continues to sponsor the NOAA thirty-year normals period.  If only ten years of data are used to calculate a normal for heating years ending in December 2001, then the average HDD calculated from properly adjusted temperature data for STL would be 4666 HDD.  The following table presents these ten years of HDD from properly adjusted daily temperatures.

St. Louis International Airport HDD

For Heating Years Ending December

From Daily Temperatures Adjusted to Match NOAA Normals

1992 4387

1993 5128

1994 5021

1995 4267

1996 5055

1997 5059

1998 4468

1999 4149

2000 3968

2001 5152

Average
4666

Q.
What are the combined effects of using properly adjusted HDD data and an updated ten-year normals period in Ms. Krieger’s calculations?

A.
The Staff continues to sponsor the NOAA thirty-year normals period.  However, the combined effects of using properly adjusted data and updating the Company’s ten-year rolling average through December 2001 would be the difference between 4666 HDD and 4444 HDD, or 222 HDD.

Q.
Why is the Company’s proposed calculation of normal HDD (4444 HDD) adjustment different from the Staff’s calculation of normal HDD (4743 HDD)?

A.
The difference of 309 HDD between the Company’s calculation of annual normal HDD (4444 HDD) and the Staff’s annual normal HDD (4753 HDD) may be explained by three factors:

1. Update ten year averaging period:

Update to ten years ending 2001:


 4558 HDD

Less ten years ending 2000:



-4444 HDD

Difference:



   
114 HDD

2. Calculate average from temperature data with NOAA adjustments:

HDD from NOAA Adjusted Temperatures:

 4666 HDD

HDD from Reported Temperatures:


-4558 HDD

Difference:




   
108 HDD

3. Change to NOAA thirty-year normals period:

HDD from NOAA thirty-year normals period:
 4753 HDD

Less Adjusted & Updated 10-yr average:

-4666 HDD

Difference:



    
 87 HDD

Total Difference:



   
309 HDD

Q.
Does a lower number of normal HDD benefit the Company?

A.
Yes.  Fewer normalized gas sales are calculated with a smaller normal HDD number, thus raising the rates that would result if the Company’s revenue requirement were met.

Warming Trends

Q.
What warming trends are supported by the Company?

A.
Ms. Krieger discusses climatic warming, urban warming and heat island effects as the three factors that she believes are “contributing to an overall warming trend.”  (Krieger direct p. 12, line 4).

Q.
What are the definitions of climatic warming, urban warming and heat island effects?

A.
Climatic warming would be a general increase in temperature over many years that was not part of a localized trend or cycle.  Climatic warming would not affect a single weather station, but all the weather stations in a region to about the same degree.

Urban warming occurs over time, and its effects would cause warming as the St. Louis population grows and as the area develops, year by year.  The heat island effect is the difference in temperatures between an urban area and its rural neighbors at a particular point in time.

Q.
What is the Staff’s position regarding climatic warming?

A.
The Staff does not support an adjustment for climatic warming in the present rate case for two reasons.  First, the Company has presented no evidence that confirms the existence of climatic warming, or quantifies its effects in the St. Louis area.  Second, the Staff is not aware of any empirical evidence that has been generally accepted by the climatologist as supporting the theory of climatic warming.

Q.
What is the Staff’s position regarding heat island effects and urbanization?

A.
St. Louis is a heat island.  For many years, HDD at STL have been fewer than the average of HDD from neighboring more rural weather stations.

With regard to the effects of urban warming, the Staff has found no evidence to support urban warming in adjusted temperatures at STL.

Q.
Has the Staff performed an analysis in an attempt to determine if urban warming is occurring at STL?

A.
Yes.  The Staff built on an analysis initiated by Ms. Krieger.  Her analysis examined the differences between the series of annual HDD at STL (with NOAA’s 1971-2000 temperature adjustments) and the average of annual HDD at five neighboring stations (the HCN5 stations) from the US Historical Climatology Network (USHCN).  The Staff reviewed Ms. Krieger’s analysis, and made some corrections.

Q.
How did the Company approach this analysis?

A.
Ms. Krieger calculated annual HDD from daily temperatures at STL and the HCN5 stations for the years 1970 through 2000.  She then calculated annual difference between STL and each of the HCN5 stations.  Finally, she averaged these differences and analyzed the resulting 30 years of HDD differences with respect to time.

Q. 
What were the results of the Ms. Krieger’s analysis?

A.
Ms. Krieger found a downward (warming) trend in the differences between annual HDD at STL and annual HDD at the HCN5 rural weather stations.

Q.
What did the Staff find in its review of Ms. Krieger’s analysis?

A.
First, her analysis should not have included the year 1970 because NOAA has not published adjusted temperatures for that year with the 1971-2000 normals products.  Second, Ms. Krieger used incorrect data for Warrenton.  In the last Laclede rate case, I provided data on the HCN5 stations and made an error when copying the Warrenton data into the files included as work papers in that case.  As a result, she had calculated a time series incorrect annual average HDD for the HCN5 stations.  The Staff regrets the oversight, and has since furnished Ms. Krieger with adjusted data for Warrenton that matches the USHCN monthly temperatures. 

Q.
What were the results after Staff had corrected these items?

A.
With the year 1970 removed and Warrenton temperatures and HDD corrected, the analysis of HDD differences showed no statistically significant warming trend when comparing STL to the HCN5 stations.  However, the HDD differences between these two stations do show a statistically significant quadratic relationship.  The pattern is evident in the graph at Figure 1.

Figure 1
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Q.
Why was no significant warming trend present in the HDD differences?

A.
It is possible that any warming trend in the differences had already been corrected by NOAA’s adjustments to the STL monthly temperatures.  The STL temperatures had been adjusted to be consistent with “up to 20 neighboring stations” that were selected by NOAA from the United States Historical Climatology Network. (Climatology of the United States No. 81, Monthly Normals of Temperature, Precipitation and Heating and Cooling Degree Days, 1971-2000, 23 Missouri, National Climatic Data Center/NESDIS/DOAA, Asheville, North Carolina, December, 2001, page 3)    Just as the five HCN5 stations used by the Staff in Laclede’s last rate Case No. 2001-629, these 20 neighboring HCN stations are rural weather stations.  By correcting the changes at STL through comparison to rural HCN stations, NOAA may have already removed any warming trend that might have existed in the temperature readings at STL.

Ten-year Normal HDD for Weather Normalization

Q.
What is the Company’s position with respect to the use of ten-year HDD normals?

A.
The Company supports a ten-year normal calculated over the ten years ending December, 2001.  (Krieger direct p. 17, line 14).

Q.
What is the Staff’s position with respect to the use of ten-year weather normals?

A.
The Staff does not support ten-year weather normals.  The Staff continues to support NOAA’s thirty-year normals period, which is currently over the years 1971-2000.

Q.
How does the Company support the ten-year normals period?

A.
The Company contends that ten-year normals would be better predictors of climate than thirty-year normals because a warming trend may be present in STL temperatures:  “Given the increasing evidence of climatic warming and recognized urbanization and heat island impacts on weather stations in densely populated areas, it follows that the use of more recent historical weather data would better indicate the climate conditions which can be expected during the periods rates will be in effect.”  (Krieger direct, p. 15, line 21).

Q.
Does the Staff agree with the Company’s contention of climate warming?

A.
No.  The Company has presented no evidence in support of climatic warming.  Please see the section entitled “Warming Trends” above.

Q.
Does the Staff agree with the Company’s contention of “recognized urbanization and heat island impacts” at STL?

A.
No.  The Staff has found no statistically significant urban warming trend in the adjusted STL temperature and HDD data.  Heat island effects are already included in the STL data and do not require an adjustment.  Please see the section entitled “Warming Trends” above.

Q.
Does the Staff agree that “it follows that the use of more recent historical weather data would better indicate the climate conditions which can be expected during the periods rates will be in effect?” (Krieger Direct, p. 15, line 23).

A.
No.  The ten-year normal is too volatile to be a good indicator of the climate conditions for the period the rates will be in effect.  In general, rates calculated from updating the ten-year normal every year would be unstable compared to rates calculated from updating the thirty-year normal every year.  This may be illustrated by noting that the difference of 114 HDD calculated from Ms. Krieger’s data for the ten years ending 2000 compared to the ten years ending 2001.  This number of HDD is exactly the difference between the HDD for the year dropped off and the year added to the ten-year period, divided by the ten years in the period.  If the number of years in the period were thirty years, the normal would only have changed by 38 HDD if the first and last years had been dropped and added.  The difference between dropping and adding a year for a ten-year vs. thirty-year average can be significant.  In this case that difference is 76 HDD (114 HDD – 38 HDD).

This difference of 76 HDD illustrates the instability in using the ten-year HDD average as a predictor of normal weather.

Q.
Has the Staff analyzed the variability of the ten-year average compared with the 30-year average if both were updated each year?

A.
Yes.  The Staff has calculated these averages using the time series of average annual HDD from the HCN5 stations, dating from the heating year of 1940-1941 (194041) through 2000-2001 (200001).  The moving averages were calculated for both ten-year and thirty-year averages for periods ending with 1969-1970 (196970) and extending through 2000-2001 (200001).  The moving averages are depicted in Figure 2. 

Figure 2


Q.
What were the results of the analysis?

A.
From Figure 2, it is clear that the ten-year moving average has greater variability than the thirty-year moving average.  One measure of variability is the standard deviation around the average over the periods shown in Figure 2.  For these data, the standard deviation for the moving ten-year average was 121.9 HDD, almost twice the standard deviation of the thirty-year moving average of 62.3 HDD.

Q.
Has the Commission made any findings with regard to the volatility of the ten-year normal?

A.
Yes.  In the Missouri Gas Energy rate case, Case No. GR-96-285, the Commission stated in its Report and Order:

The Commission finds that NOAA’s 30-year normals is the more appropriate benchmark.  The ten-year moving average would needlessly cause frequent rate changes based on the introduction of new data every year.  If one takes MGE’s argument to its logical extreme, the Commission would use the most recent year’s experience in MGE’s service territory and re-set rates each year.  This could lead to serious financial problems for MGE if its rates were set after a record-setting cold year.  In addition, the data upon which Staff’s recommendation is based has gone through the processes established by NOAA to ensure the best data possible.  This safeguard is not present in MGE’s approach. (Page 18).

Water Heating

Q.
What is the Company’s position with regard to natural gas used for water heating?

A.
Ms. Krieger states that “…customer’s “base” usage in winter months exceeds their usage during the summer.  This increase is separate from any space heating requirement and is not a function of the number of degree days experienced.  Rather, it arises in a large part from the necessity of heating water from lower starting temperatures during the winter.” (Krieger direct p. 19, line 1).

Q.
How does the Company propose to use information about gas used for water heating?

A.
Ms. Krieger states that in order to calculate a weather normalization adjustment for each class and division, “…the average annual use per customer is the starting point, and the customer use that does not vary with degree days is subtracted to yield the use per customer per degree day.” (Krieger direct, p. 18, line 14)

Q.
Does the Staff agree with the Company’s position that natural gas used for water heating does not vary with HDD?

A.
No.  Through two relationships that are shown to be highly significant, gas sales for the water heating end use are indeed highly correlated with decreasing air temperatures at STL, and therefore with increasing HDD levels.  With regard to the first relationship, Staff witness Henry Warren shows in his rebuttal testimony in the present case that Company gas sales for the water heating end use are highly correlated with Missouri River water temperatures.  In the second relationship, I have confirmed in my direct testimony and working papers that Missouri River water temperatures are in turn highly correlated with STL air temperatures at a very high confidence level, using more than 15 years of daily temperatures. (Patterson direct, p. 6, line 7; Patterson direct testimony working papers).

Q.
What is the significance of the correlation of gas sales for water heating with decreasing temperatures?

A.
This correlation shows that it is wrong to assume that Ms. Krieger’s calculation of winter base usage is constant from one year to the next.  It shows that this portion of test year sales must be adjusted for departures from normal weather.

Q.
Does this conclude your rebuttal testimony?

A.
Yes, it does.
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