REPORT ON

WATER SERVICE REVENUES FOR

 UNITED WATER IDAHO
FOR THE TEST YEAR

October 1, 1998 through September 30, 1999

INTRODUCTION

This report assesses historical water consumption use patterns for United Water Idaho (UWID), and derives pro forma: (1) water consumption and revenues; (2) fire protection service revenues; and (3) other miscellaneous revenues, for the test year defined as the period from October 1, 1998 through September 30, 1999.


Regression models were developed to assess residential, commercial and public sector water consumption patterns.  Trending analysis was employed to project fire protection services and other revenues.  These were combined to produce the total pro forma water consumption and revenue estimates for the test year.  This report describes the data gathering process for these analyses, and describes the linear regression modeling technique and results.  

METERED SALES CONSUMPTION ANALYSIS

For this assessment, the historical record of billed water consumption for the period January 1986 through September 1999, as recorded in the Company's general ledger (specifically, Journal Entry 2), for each of the three sectors in the United Water Idaho system--residential, commercial and public--were analyzed.  The primary database used to develop the models to analyze water consumption patterns included: total billed consumption and adjustments, total bills rendered and customers served by class on a monthly basis. 

Residential Sector Consumption Analysis:   Exploratory data analysis revealed that weather conditions, as expected, had an impact on water consumption, particularly during the summer season.  Therefore, a methodology that would enable the analysis of the impact of weather conditions on water demand was deemed appropriate for the forecast. Multiple linear regression is a methodology that can handle such a data history, and therefore was selected as the primary data analysis tool for this analysis. 


In addition, eight service areas (Garden City, Warm Springs Mesa, Island Woods, Redwood Creek, Banbury, South County, Barber and Raintree) have been acquired and incorporated into the United Water Idaho system during the 1995-1999 period.  As part of the acquisition agreements for these service areas, separate rate schedules are being maintained for some of the customers in these areas, therefore, separate analyses were conducted for those systems that had and will continue to have separate rate schedules.

REGRESSION MODELING FOR THE RESIDENTIAL SECTOR: Multiple linear regression analysis is a statistical data modeling technique that is used to describe in mathematical terms the relationships between variables.  In this case a regression model was developed to assess the relationship between the amount of water consumed per customer in the residential sector, and a number of factors that are known to affect water use.
The result of a regression analysis is an equation that defines the relationship between the variable the analyst wishes to predict (in this case, residential water consumption per customer) and other variables that are correlated in a systematic way to that variable (in this case, weather conditions).  These correlated variables are also called explanatory variables.  A multiple linear regression equation is expressed in a form such as:

Y = a + bX + cZ + ... + nN

An example of an equation that could be used to project water consumption based on the number of customers in the system would be expressed in the form:

Consumption = a + b * average temperature

The regression analysis provides values for the expression "a", which is a constant (a fixed number), and the expression "b", which is known as a coefficient (there is one coefficient generated for each variable that is correlated to the variable that is being modeled).  Coefficients can be positive or negative depending upon the relationship between the variable one is predicting and the explanatory variables.  To use this equation to predict water consumption for any month, the number of customers to be served in the month is multiplied by the coefficient "b", and then this result is added to the value for the constant "a".  For example, if the actual regression equation was:

Consumption = 1,000,000 + 5,000 * average temperature

Then consumption for a month when the average temperature was 70 degrees, would be predicted to be 1,350,000 [i.e., 1,000,000 + (5,000 * 70)].



The first step in regression analysis is the creation of a database of historical data that accurately reflects the phenomenon the analyst would like to model.   In the process of developing a regression model database, the analyst may use the data in its raw form (for example, the number of customers served), may transform it (for example, take the log of the variable), or may find that it is necessary to add extra variables to take into account events or patterns in the time series that are known to have affected the data, but that are not readily quantifiable (such as a recession, or, non-weather related water use patterns).  The data included in the database used in the analysis of residential consumption are described below.

Variables Included in Modeling Database:  A primary determinant of water demand is the number of customers served.  Hence the first variable assessed was the number of residential customers served in the UWID service area.  The number of residential customers served by month in the UWID service is shown in Exhibit 16, Schedule 3, Page 1 of 25.  As shown on this table, number of residential customers has been exhibiting a steady upward trend, with the trend being disturbed on three occasions due to customer type recoding and acquisitions.  In early 1989 apartment buildings in the service area were reclassified as commercial customers resulting in a negative disturbance in the trend.  In 1996-97 Garden City, Warm Springs Mesa, Redwood Creek, Island Woods and Banbury were added to the system.  And in 1999, South County, Barber and Raintree were added.  


Weather conditions have been shown to effect water consumption patterns in numerous studies of water demand behavior.  Based on the underlying climatic regime in an area and the nature of the customer base, a number of weather related variables have been found to be correlated with water consumption; these include: average temperature, cooling degree days, number of days over 90 degrees Fahrenheit, total rainfall, number of days with rainfall, amount of rain per rainfall event.  These weather data for the official U.S. Weather Service station for Boise, Idaho was obtained for this analysis. 


The changing seasons and economic activity patterns also need to be accounted for.  For example, in the summer months warmer temperatures and drier conditions, in general, result in higher water use, in general, due to increased lawn watering, outdoor activities and business uses--for example, air conditioning make-up water. (Specific weather conditions in a month will either suppress or enhance the basic pattern, hence monthly weather data is also included in the analysis to help develop a better predictive model of water demand behavior.) The specific months included in the database to measure these pattern effects was determined by an indexing procedure. The index was developed using a medial averaging methodology.


Arithmetic averages are sensitive to outliers; that is, extreme data points either on the high or low end.  The medial average is the arithmetic average of a data set, excluding the high and low values in it.  Using a medial average is a systematic way to remove extremes from a data set, thus yielding more stable results.   The monthly pattern index developed for residential sector is shown in Exhibit 16, Schedule 3, Page 2 of 25.  To account for the recurring seasonal water use patterns evident in the data, it was decided to analyze the use per customer patterns for the winter/base and summer/peak seasons separately.  Based on the index, the months of January through April were established as the winter/base period, while May through December was established as the summer/peak period.  The evident shifting ahead in time of the periods is the result of the lag in billing customers every two months; this results in “winter” use being billed in the peak period and vice versa.
 


The regression modeling was performed on an IBM PC compatible computer using the Quattro Pro Version 7.0 software package.  A number of iterations and combinations of weather variables were tried.  


In the end it was found that for the base period a simple regression of residential use per customer versus time resulted in the best fit.  For the peak period the number of cooling degree-days and the number of days with precipitation over 0.01 inches proved to be the most useful weather variables in explaining residential peaking behavior. 

Model Verification  Regression analysis provides the analyst with measures of how good the model is at predicting the variable the analyst is trying to project, and defines in statistical terms how accurate the model is.  The first step in verifying the validity of a regression model is to determine the goodness-of-fit of the equation as defined by the statistics generated in the process. The statistics for the regression analyses for the residential sector are summarized in Exhibit 16, Schedule 3, Page 3 of 25.


The overall goodness of fit is represented by a statistic called R-squared.  R-squared is a measure of the total variance explained by the regression equation.  If there is no relationship between the explanatory variables and the predicted variable, then R-squared would be 0%; if there were a perfect relationship between the variables then R-squared would be 100%.  In general, higher r-squares are associated with better predictive ability, although a high R-squared is no guarantee of absolute predictive ability.   The R-squared for the equation for residential use per customer for the base was seemingly very low.  However on closer examination it was found that in this case a very low r-squared was to be expected because the trend is virtually flat.  (In regression analysis, where the statistical goal is to minimize the squares of the differences between the actual data and the trend line, in the case where the data and trend line are essentially a flat line, the differences will sum to zero, yielding an r-squared of zero, even if there is a perfect fit.  In these cases the analyst relies on the general fit of the data to the line and the magnitude of the standard error.  The standard error should be low, and in this case it is at 0.55).  The r-squared for the equation for peak use per customer was quite good—80.89%--particularly given the complexity of the phenomena being measured.


In any regression analysis there remains a danger that the R-squared value may reflect nothing more than spurious correlation.  For this reason, in addition to determining the "goodness-of-fit", as measured by the R-squared statistic, it is necessary to test the logic and believability of the regression equation both as to the size and the direction of any apparent causality, and to verify the accuracy of the model by comparing actual consumption in past periods against the estimates generated by the model.  


The second step in the verification process is therefore to determine if the equation makes intuitive sense.   In the equation developed, all of the regression coefficients make intuitive sense.  For example, the coefficient representing the number of days over 90 degrees Fahrenheit was positive, meaning that as the temperature increased, so to did water consumption.  Likewise, the number of days with precipitation, as logically expected, was negatively correlated with water demand.

.
The final step in the verification process is using the model to estimate consumption over the same time period as the original database.  While variances were of course greater in individual months, over the entire period 1986 through 1999 (as shown in Exhibit 16, Schedule 3, Page 3 of 25) the annual residential consumption estimated by the regression equation for base use per customer varied less than 0.00 ccf, while the variance for the peak period was only 0.05 ccf.

Estimating Normalized Test year Consumption  To generate a pro forma estimate of residential water consumption utilizing the regression equation for the test year, the following assumptions were made.  


First, for the two weather variables--the number of cooling degree days and the number of days with precipitation over 0.01 inches--the variables in the test year were set equivalent to the average of monthly temperature over the 13 years in the modeling database.  This represents normalized weather conditions.  As shown in Exhibit 16, Schedule 3, Page 4 of 25, using these normalized weather variables the regression modeling on average generated annual estimates of peak residential water demand that were within 0.50% of the actual results.  For the base use per customer trend the variance was less than 0.00%.  And, as also shown in Exhibit 16, Schedule 3, Page 4 of 25 the regression estimates annual residential water demand exhibit a steady upward trend tracking the underlying growth in the number of customers served, discounting the annual fluctuations in weather patterns as would be expected.  Specifically, in the test year in this case, the regression modeling estimated that total residential water demand in the system would have been just under 9,300,000 kg, or 171,595 kg, lower than what actually occurred if weather conditions were more normal.  This normalized consumption for the sector was used in the calculation of pro forma revenues for the test year discussed below.  

Commercial Sector Consumption Analysis:  Micron Technologies, UWID’s largest customer, informed the Company in 1996 that it had embarked on a major efficiency and water reuse program.  Based on the results for Micron for the test year it appears that this program has been highly successful. Given the magnitude of this shift in demand and the overall large size of Micron it was decided to treat Micron separately from the rest of the commercial sector.  Micron was therefore backed-out of the commercial sector’s consumption history before the regression analysis proceeded. (Micron was handled separately and then added back into the commercial sector, later in the analysis.)


The assessment of the commercial sector’s consumption for the test year, showed that a regression model of total monthly consumption per customer, versus the number of cooling degree days, the number of days with precipitation over 0.01 inches average monthly temperature and monthly pattern variables to account for the variability in billing patterns and seasonal economic activity for all months except January and March, proved to be the best model (Exhibit 16, Schedule 3, Page 5 of 25).  The R-squared for this equation was just over 93%. On an annual basis the regression estimates for the commercial sector were within 1% of actual results; on a normalized basis the difference was 1.25% (Exhibit 16, Schedule 3, Page 6 of 25).   The weather normalization for the commercial sector as shown on this table is therefore -244,418 kg.  


The number of commercial customers served, exhibited a pattern similar to the one found in the residential sector; a steady underlying growth rate (in this case about 200 customers per year as shown in Exhibit 16, Schedule 3, Page 7 of 25), with the transfer of the apartment customers from the residential to the commercial sector in 1989 and the addition of new systems in 1996 and 1999 creating jumps in the trend in those years.  

Public Sector Consumption Analysis:  The analysis of the public sector paralleled the analysis of the residential and commercial sectors, except the analysis was done on a total, rather than a per customer basis.  Again, a regression equation that incorporated the number of customers served, the number of cooling degree days and the number of days with precipitation over 0.01 inches, and the monthly pattern variables for all months except January and March (Exhibit 16, Schedule 3, Page 8 of 25) proved to be the best model.  The R-squared for the public sector model was also quite good at 90.28%.   On average the regression estimates of annual public sector consumption were within one-tenth of a percent of actual consumption, and on a normalized basis within three percent.  The total weather normalization for the public sector amounted to –7,183 kg.

The analyses for the residential, commercial and public sectors are summarized in Exhibit 16, Schedule 3, Page 9 of 25.  

Bill Analysis and Pro Forma Revenue ESTIMATE for Test year:

Total metered sales booked during the test year for the basic UWID system amounted to 20,085,906 CCF  (Exhibit 16, Schedule 3, Page 10 of 25).  Total revenues for these sales were $25,649,468 as shown in Exhibit 16, Schedule 1, Page 1 of 2.  Four adjustments were made to metered sales revenues for the test year.  First, an adjustment was made to account for the increase in revenues that would have been realized if the customers in the Garden City, Redwood Creek, Island Woods, and Warm Spring Mesa areas that were under rate phase-ins for part of the test year, were priced at UWID’s existing rate structure.  Second, the decrease in consumption indicated by the weather normalization was priced and deducted from book revenues. Third, during the course of the test year a number of meter books were read and booked 7 times (rather than the normal six times that would be expected with bi-monthly billing.  This was caused by the change to the new CIS system, which accelerated the meter read to bill time, and thus resulted in a number of books that would have been read after September 30, 1999, being read and booked in the test year.   And fourth, an adjustment was made to account for growth in the system that occurred during the test year. These adjustments (which are summarized in Exhibit 16, Schedule 1, Page 2 of 2) result in net metered sales revenue of $24,624,773 for the base UWID system for the test year.  


Two of the service areas that were acquired in 1996 were under separate phased tariff structures for part of the test year period.  The phased structure for Garden City ended in September 1999, the phase in for Redwood Creek, Island Woods and Banbury ended in December 1998.  If the customers in these service areas had been charged at the prevailing UWID tariff for the entire test year, metered sales revenues would have been $71,903 higher.  Hence, metered sales revenues for the test year priced at current rates were determined to be $25,721,371.



The next step in the analysis was to normalize metered sales revenues for the weather conditions that prevailed during the test year.  As discussed earlier, the regression analyses for the residential, commercial and public sectors showed that if the weather during the test year had been normal, billed consumption would have been lower than the levels that actually occurred.  On a normalized basis (that is running the weather normalized water consumption, and the summer load factors by sector for the test year, through the bill analysis yields total pro forma metered sales for the test year for the basic UWID system of $25,085,809 as shown in Exhibit 16, Schedule 3, Page 11 of 25.  This represents a weather normalizing adjustment of just over $635,500; if the weather had been “normal” during the test year revenues would have been this much lower under the existing rate structure. 


One of the benefits of the new CIS system was a shortening of the time between meter reading a billing.  This time was reduced from as much as one week, to two days or less.  As a result of this change a number of billing cycles that would not have been booked until October 1999, if the change had not occurred, were booked in September 1999.  In order to account for this, and normalize usage and revenue for the test year, these billing cycles needed to be eliminated from the bill analysis.  A detailed analysis of the pattern of billing cycles was conducted to determine the cycles that were read and booked earlier under the new system.  In total these books represented 620,211 CCF in billed use, and $791,239 in revenues (see Exhibit 16, Schedule 3, Page 12 of 25). 


During the test year the number of customers served increased.  In order to account for a full year of use for these customers it was assumed that these additional customers were added to the system in the same proportion as customers in the existing system.  It was also assumed that they would use the same amount of water on average as existing customers, and that this use would also be distributed in the same proportion as existing customers in the system.  The growth adjustment for the test year amounts to $330,203, resulting in total pro forma revenues metered sales revenues for the test year of $24,624,773 as shown in Exhibit 16, Schedule 3, Page 13 of 25.    

MICRON tECHNOLOGIES

Micron Technologies is UWID’s largest customer.  During the test year Micron revenues were $249,694.  As noted previously in the commercial sector analysis, Micron has embarked on a water reuse program in 1996.   Since then Micron usage has dropped considerably.  From a high of 451,025 CCF in the 1995-96 period, Micron use decreased to 439,347 CCF in 1997 and then to 283,595 CCF in 1998.  During the test year Micron’s use dropped another 100,000 CCF to a total of only 180,978 (Exhibit 16, Schedule 3, Page 14 of 25).  In the absence of any definitive evidence that Micron will use either more or less water in the future, it was assumed that sales to Micron during the test year is the best measure of what Micron can be expected to consume in the consumed in the near term. At current rates this translates into $249,694 in pro forma revenues for the test year (Exhibit 16, Schedule 1, Page 2 of 2). 

Acquired Systems Analysis:   Three service areas were added to the UWID service area since the beginning of 1999; South County in January 1999, Raintree Mutual in November 1999 and Barber in December 1999. 


The Barber water system consists of 240 mobile homes. Assuming the customers in the Banbury system had been in the UWID system for the full test year, it is calculated that they would have generated $43,810 in revenue (Exhibit 16, Schedule 3, Page 15 of 25).  


Assessing the Raintree system was a bit more complicated.  First, Raintree Mutual purchased water from UWID on a wholesale basis during the test year.  These sales, as shown in Exhibit 16, Schedule 3, Page 16 of 25 yielded $65,258 in revenue during the year.  Based on an assessment of usage by the customers in the Raintree system during the test year it was estimated that the Raintree system would have generated $154,266 in the test year on a fully annualized basis.  Therefore, net of the wholesale service revenue from Raintree in the test year, an adjustment of $89,008 in revenues was made to account for the addition of Raintree to the system.

 
The third system added was South County as of January 1, 1999.  The existing customers in the South County system were billed under a separate tariff during the test year (Exhibit 16, Schedule 3, Page 17 of 25).  New customers added to the system and customers that turnover are charged UWID’s base rates.  Assuming that the existing South County customers had been in the system since October 1, 1998 it was estimated that they would have generated $563,364 in revenues (Exhibit 16, Schedule 3, Page 18 of 25).  Total revenue actually received from these customers in the test year was $371,894, yielding in a net adjustment of $191,470 in the test year.  The rates for South County were increased to the next phase-in level on January 1, 2000. Pricing projected water use and fixed charges for South County yields total revenue for the test year of $799,630 (Exhibit 16, Schedule 3, Page 19 of 25).  Thus the total adjustment for South County for the test year is $427,736.


As shown in Exhibit 16, Schedule 1, Page 2 of 2, Column 6, the total net adjustment to test year revenues (above the amount already accounted for in the revenue stream as shown in Column 1) amounts to $555,663.   Total normalized revenue for the three newly acquired systems for the test year are $997,705.     

PRIVATE FIRE PROTECTION SERVICES REVENUE

Private Fire Protection revenues collected during the test year totaled $434,697, as shown in Exhibit 16, Schedule 1, Page 1 of 2.  The private fire sector was also subject to extra billings during the test year due tot he change over to the new CIS system.  These extra billings amounted to $14,970.  Due to growth in the number of private fire services during the year an additional $2,419 in revenues were added to the total to derive annualized private fire revenues of $422,218 for the test year (Exhibit 16, Schedule 3, Page 20 of 25). 

OTHER REVENUES

The Company receives revenues from a number of customer service related charges (including miscellaneous service revenues, rents on water property, and other water revenue, guaranteed revenue contracts).  During the test year these revenues totaled just under $195,000, or less than 0.75% of total revenues.   In addition, $786,504 in unbilled revenues was recorded on the books during the test year.


The first adjustment to other revenues was to eliminate unbilled revenues, since the analysis for the test year assumes that all fixed service charges and consumption for all customers were billed and collected. 


There have been changes in the rules and regulations that have eliminated revenue the Company received from guaranteed revenue contracts.  The last of these contracts expired during 1999, and therefore the $5,854 in revenues received during the test year from this source represents revenues that the Company will not realize in the future. 


For Miscellaneous Service Fees for the test year of $126,048 is not representative.  This category contains $31,617 in one-time non-recurring revenue that will not be realized in the future.  Total adjusted Other Revenues for the test year is therefore estimated at $117,278 (see Exhibit 16, Schedule 1, Page 1 of 2).  The only Other Revenue stream subject to a growth adjustment is Miscellaneous Service Fees.  Assuming customers that were added to the system during the test year generate the same average miscellaneous service revenue as existing customers, adjusted Miscellaneous Service revenues need to be increases by $1,222, to a total of $95,653.  Overall on a pro forma basis Other Revenues for the test year are estimated at $118,500.

REVENUE ANALYSIS SUMMARY & PROPOSED RATE SCHEDULE CHANGES


 The test year in this case has been established as October 1, 1998 through September 30, 1999.  At present rates, estimated metered service revenues after weather normalization total $25,085,809 (Exhibit 16, Schedule 3, Page 11 of 25).  Total pro forma revenues for United Water Idaho for the test year after annualizing for growth and adjusting for the extra books read during the year were $24,624,773 (Exhibit 16, Schedule 3, Page 13 of 25).  Based on this filing the Company is asking for an increase in revenues of $3,057,100, for a total revenue requirement of $29,469,990--or an overall increase of 11.57%. The Company proposes to increase rates to meet its revenue requirements on an across-the-board basis during this phase of the proceeding.  In order to generate the revenue requirement tariffed rates would have to be increased by 11.63% (this is slightly higher than the overall increase to compensate for the categories of other revenues-- Rents, and Other Revenue--that will not be affected by the tariff change.)  The derivation of the proposed rate schedule is shown in Exhibit 16, Schedule 3, Page of 21 of 25.  The rate proof for the residential, commercial and public sectors for the base UWID service area are shown in Exhibit 16, Schedule 3, Page 22 of 25.  The proof for South County are shown in Exhibit 16, Schedule 3, Page 23 of 25, and for Barber and Raintree in Exhibit 16, Schedule 3, Page 24 of 25.  And finally, the proof of fire rates is shown in Exhibit 16, Schedule 3, Page 25 of 25.  Total revenues generated by the proposed tariffs are $29,469,989, a mere $1.26 or 0.000004%, less than the revenue requirement (due to rounding it was not possible to increase any of the individual rates by whole increments--i.e., whole pennies--and generate revenues that were not higher than the revenue requirement). The proposed tariff schedule is included as Exhibit 17 of the filing.
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