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ABSTRACT 

l 
I 
I This guide has been prepared to supplement Standard Practice No. U-25, 

I 
I 

Guide to Ad,justing and Estimating Operating Revenues for Water Utilities, April 30,
 

1968. It makes available a description of the existing Hydraulic Branch computer 
 

I programs and procedures that may be used to estimate such revenues and provides 

I 

I - detailed-instruction  as to their use.
 

 

The recommended method of water consumption estimating for the commercial 

class as developed by the FUC-CWA Consumption-Revenue Committee (hereinafter 

referred to as "Committee")is described in terms of the existing computer programs. 

 
One of the procedures (ONESHOT)ensbles.the Engineer by simply entering 

on data sheets such information as recorded water consumption, weather station 

identification, and revenue structure data to determine in one step, normalized 

and forecast revenues. 

 
The CLIMATE program also is of special interest as it allows a series 

 
of runs with different time spans to be run with only one set of input data which 

 
is often of particular'value in carrying out the Committee's recommended procedure. 
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-Term 
Q,(R) 

 
Q(N) 

\ 
Q(A) 

 

\ 
I Q(B)

 

 
Definition Units 

 

*Recorded Hater Consumption (Unit Consumption) ccf/meter - year 
 
Computed or Engineer Furnished Normalized Water 
Consumption Forecast (Unit Consumption) ccf/meter - year 

 
Computed or Engineer Furnished Test Year A Water 
Consumption Forecast (Unit Consumption) ccf/meter - year 

 
Computed or Engineer Furnished Test Year B Water 
Consumption Forecast (Unit Consumption) ccf/meter - year 

 

Q(C) 
 
 

B(R) 

B(N) 

B(A) 

Computed Water Consumption for the Recorded 
Year R (Unit Consumption) 

 
*Recorded Bills (Total) 
 
Normalized Bills (Total)Forecast 

 
*Test Year A Bills (Total)Forecast 

 
ccf/meter - year 

Bills/year 

Bills/year 

Bills/year 
 

B(B) *Test Year B Bills (Total)Forecast Bills/year 
 

,.; Q(R) 
 

::sQ(N) 
 

::s Q(A) 

::SQ(B) 

Q(RN) 

Computed Recorded Water Consumption (Total) 

Computed Normalized Water Consumption {Total) 

Computed Test Year A Water Consumption (Total) 

Computed Test Year B Water Consumption (Total) 

Computed Consumption Growth Ratio based upon 

ecf/year 

ccfjyear 

ccf/year 

ccf/year 

 
 

Q(RC) 
 
 

 
Q(RA) 

Q(RB) 

B(RN) 

B(RA) 

B(RB) 

Recorded and Normalized Year Values Dimensionl-ess 
 
Computed Consumption Growth Ratio based upon 
Recorded and Computed Values for Year R. 
Always Equal to 1.0. Dimensionless 

 

Computed Consumption Growth Ratio based upon 
Recorded and Test Year A Values DimensionLess 

 
Computed Consumption Growth Ratio based upon 
Recorded and Test Year B Values Dimensionless 

 
Computed Bill Growth Ratio based upon Recorded 
and Normalized Year Values Dimensionless 

 
Computed Bill Growth Ratio based upon Recorded 
and Test Year A values Dimensionless 

 
Computed Bill Growth Ratio "based upon Recorded 
and Test Year B Values Dimensionless 

 

* Engineer furnished data. 
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NOTATION 

 
 

 
 

BXS(R) 

BXS(N) 

BXS(A) 

BXS(B) 

BXS(RN) 

BXS(RA) 

BXS(RB) 

R(R) 

 

 
 
 

n 

 
t 

 

 
RJ 

X 

TJ 
X 

RadJ'. 

TadJ' . 

Ravg 

 

 
Tavg 

 
 
 
 
 

Q(r) 
 

 
Q( c) 

Definition Units 

 
*Recorded Bills (except smallest meter)Forecast Bills/year 

 
Normalized Bills (except smallest meter} Forecast Bills/year 

 

*Test Year A Bills (except smallest meter)Forecast Bills/year 

 
*Test Year B Bills (except smallest meter)Forecast Bills/year 

 
Computed Bill Growth Ratio based upon Recorded and 

Normalized Year Values except for Smallest Meters Dimensionless 
 
Computed Bill Growth Ratio based upon Recorded and 
Test Year A Values except for Smallest Meters Dimensionless 

 
Computed Bill Growth Ratio based upon Recorded and 
Test Year B Values except for Smallest'Meters Dimensionless 

 
*Recorded Revenue Dcllars 

 
Unithconsumption as a function of time and normalized ccf/meter - year 
west er 

 

Number of Independent Variables                    Dimensionless 

Number of Observations                           Dimensionless 

Year                                            ¥ear 

Monthly Recorded Rain:fall, January, Year X {typical) Inches 
 

Montncy Recorded Avg.Temperatur.q January.Year X (typ) °F 

Annual Rainfall Adjusted for Meter Reading Cycle Inches 

Annual Temperature Adjusted for Meter Reading Cycle °F 

Average of Adjusted Annual Rainfall over a Nominal 
30-year Period (Printout: SUM R ADJ) Inches 

 
Average or Adjusted Annual Temperature over a Nominal 

30-year Period (Printout:  SUM T ADJ) °F 
 
Constant ccf/meter - year 

 
Recorded unit water consumption for each or the span 
years. Called Y-OBSERVED on printout. ccf/meter - year 

 
Calculated unit water consumption ror each of the span 
years. Called Y-CALCULATED on printout. ccf/meter - year 

 

Q(m) Mean of recorded unit waterconsumption for the 

span years 
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CHAPTER 1 

 
INTRODUCTION 

 
The  main  body  of   this report describes individually, and 

 
then in  integr-ated form, three  progr-ams/procedureJ/used by  the Hydraulic 

Branch primarily  in commercial class  revenue estimating,  i.e., \>lEATHER, 

MUREG,   and ESTREVS. The  integr-ated overall  progr-am  (ONESHOT)   is achieved 

via the use of   a  fourth progr-am entitled LINKUP. 

When ONESHOT  is used, it carries  out the following six operations 

in sequence. 

\>lEATHER   (Temoerature and  Precinitation)Y 
 

1.  Obtains weather data for  a  particular  weather station  from  a  

PUC  modified u.s.  Weather Bureau magnetic  tape  which 

contains essentially  all weather information  of   record  (but 

 

at least from  1931)   for all  California weather stations.2/ 
 

2.   Interpolates for a  missing month's  temperature and/or 

precipitation. When two  or  more  consecutive  months' 

data  is missing, it alerts user  that such is missing 

and  deletes that year's records  from   subsequent 

calculations. 

3· Makes  other engineer-desired adjustments to the raw  data, 

i.e., adjusts  recorded rainfall and  temperatures for 

billing cycle  procedures and  engineer-specified maximum 

 
We  have   taken the liberty  of   using  program identification not  used by 
the Data  Processi."lg Branch in order to simplify understanding. 

 

\<lEATHER   is only used   in conjunction with MUREG  (steps 1 through 5  above). 
The  joint  program is entitled CLIMATE. 

 

While   the Hydraulic Branch obtains  temperature and  precipitation  only 
from   the   tape,  other  weather information is available from   it whi.ch 
can be  accessed independently of   the procedures described here.  A 
complete new tape or  an  annual supplement  is purchesed each  year  by 
the Commission   from   the  Environmental Data Service, NOAA,  Asheville, 

N.C.  28801. 
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1 - TIITP.ODUCTION 
 

 
allowable  monthly rainfall limits.  Prints out the 

data from  steps 1 and  2, plus the annual adjusted 

averages a  multi-year annual adjusted average as 
 

I!!  specified by  the engineer. 
 

 
 

4. Automatically  combines above   information with engineer- 
I    i 

i! furnished  recorded water consumption data  and   uses it 

'I 
in a  multiple regression program where   complex 

 
i  i 

mathematical calculations are made.  Provides valuable 

i! 
statistical information for  judging validity of   results•.iJ

 
II   I'' 
il  I 

i,l', 

d'
 

 
 

5.  Estimates  normal year and   forecasts  future  year(s)  water 

'
I 

consumption assuming a  time trend.
 

 

ESTREVS 
 

6.  Receives above  estimates and  calculates  revenue as a 

function of   tariff and  billing procedure, rates 

(present/proposed),  customers, and   customer growth 

projection assuming either a  time trend or no  trend 

with time after  the establishment of   the recorded year 

normalized  consumption. 
 

The  basic  program CLIMATE  is described in Chapter 2.  It requ4   es 1 

' 

the use   of  only two forms, CI  and  CD• .2/ 
 

Chapter 3  illustrates hoJ basic  information from CLIMATE  may be 

used   in conjunction with changing weather data  and  adding or omitting 

variables prior  to using separately the multiple regression program MUREG. 

Only  forms  MI and  MD  are required • 
 
 

.iJ In simplified analysis, the standard error of   the equation divided  by 
the   mean of   the  recorded consumption over  the regression  time soan 
considered is the fundamental measure of   equation fit. See   Chapter 6, 
Committee Method. 

5/ T"ne  Hydraulic Branch request  for  arry  EDP services form   not   shown  in this 
- 



1 - INTRODUCTION 
 

 
The  program  to calculate  revenue, ESTREVS, is described in 

 

Chapter 4,  along with its  single form  ESTREVS  (492.12B),  The  obtaining 
 

of   b:illing and  consumption data for either a  monthly or  bimonthly b:illing 
 

is shown,  

 
Chapter 5 shows  how CLIMATE  and ESTREVS may be  combined  (ONESHOT) 

 

to  get revenue directly using forms CI, CD,  and  ESTREVS, 
 

Chapter 6 discusses the report  of   the  Committee and describes 

two  alternate approaches to carrying out the recommended   procedure using 

the existing programs and  forms referred  to above. 

All  programming is in  general accordance with Standard Practice U-25 
 

and  the modified Bean  Theory (a description of   the graphical  approach to 

that theory is  given on  pages 5-3  through 5-7  of   that document) fi./ 
 

Approximate average  out-of-pocket cost,  including Engineer's 

preparation  time and  analysis for a  typical  case of  ONESHOT,   is $170, 

compared   to about $700   when hand calculations a.reference  books are 

used, Tima  saving is  about one  and  a  half  weeks  for San  Francisco  work. 

The  branch has  about 30  such cases per year. 
 

As noted above, the  three  basic  programs can   also be  used 

separately. A typical application would  be  the use   of  ESTREVS  to make 

.res  rapid multiple studies of   changes in rates  once   overall consumption 
 

characteristics have  been   estimated. 
 

The  report  includes as Exhibit N,   a  description of   how the 
 

MUREG  portion of   the existing ONESHOT  program  may be  modified in the future 
 

EG.  so  that we will be  able essentielly  to perform automatically the 
 

complete revenue estimating process according to  the {Jommittee method. 
 

 
>Y    

 

6, 

 
thiS 

/ Only  linear  multiple regression is  used   with the  computer as   compared  to 
linear and  curvilinear techniques shown  in  U-25. 
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1 - INTRODUCTION 
 
 

To sum up, the entire practice is based upon the assumption that past 

is prologue and thus by fitting a linear equation to past water sales results 

and, using a mean of past weather data, future water sales can be projected on 

a "normalized" basis. No accounting for weather or economic 

changes is considered as, in both those areas, no generally accepted procedures 

for predicting the future are currently available. That does not mean that 

the Engineer is not encouraged to research out other weather factors, etc., 

 
that may in the future improve the techniques described here. 

 
 
 
 
'--. 

'I' 

I 
i 
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CHAPTER 2 

 
CLIMATE PROGRAM 

 

 
A. Program Description 

 
The program consists of the WEATHER  and MUREG programs in one package, 

Thus, it combines the U.S. Weather Bureau library of historical weather infer- 

ures  mation for California (on tape)with the Control Data Corporation library 
 

MUREG (Multiple Regression)Program and, in addition, estimates normalized 

water consumption for the last recorded and for the two following years. The 

program specifically does the following: 
 

l. Input parameter records (Data obtained frcm Engineer furnished 

forms CI and CD shown as Exhibits A.l and A.2 and calculated 

per pg.5-6). 

a. Date, Run Identification and  Weather Station Identification 
 

Number (latter available in u.s. Climatological Data Books). 

b. Lists whether card or tape input data is to be used; i.e., 

the Engineer must indicate whether he wishes to use 

weather information frcm the Weather Bureau tape or 

whether he wishes to insert his own rainfall or tempera- 

ture data via cards. 

c. Maximum rainfall to be considered in a:rry one month as 
 

specified by Engineer (Standard value is 4.0). 

 
d.  Billing type by Engineer monthly or bimonthly). 

 

e. Data grouping (annual or quarterly)• ;V 
 
 
 

;V  Based upon the Committee's procedure, only annual data is to be  

used in analysis and CLIMATE is designed on that basis. The 

WEATHER portion however iJl provide quarterly adjusted data f r 

separate  MID!EG analysis  if required. 
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:f.  Time  spans to be  used in  the  development of   adjusted rainfeJJ. 

and  temperature  averages  (Rain/Temperature Mean  Period) and  

MUBEG  analysis  (Water Consumption Period) ,Sf note, the MUREG 

analysis is  not restricted to end   on  the last  year of   the tape. 
 

Note  also,  if  30-year mean  rainfall and   temperature va.J..ues are 
 

to be  used as the normalized values,  3l years of   rainfall 
l

 

and  temperature data must   be  available on  the tape.  A  refer-  
j
 

ence is available upon   request  from the  Weather Bureau listing • 
 

all tape weather data. 
 

g.  Starting  year for spans referred to in Item f., above 
 

(computer  calc.) • 
 

h. Number  of   times to  drop a year   in order to get different MUREG 
 

time span runs.  Years are  dropped only from   the beginning 

of   the span)./ 

i. \-later ales  (consumption) are a function of tims. 
 

2. WEATHER  Computations -  The  program  retrieves data and   computes as 

follO>lS: 

a. Obtai.t1S  "raw" historical'  weather data. from   the tape and   prints 
 

it out.  Alternately, it is possible to use cards to insert 

weather data  so   that  the Engineer, upon   special occasions,  can 

 
 
 
 
 
Sf Up to thirty years of observation  of   recorded  meter  water  consumption on 

ant1ual or quarterly basis can   be  furnished by  the Er,.gineer. 
 

This is  an  optional  procedure and   is  only usable with CLJMATE. Leave inuu 
data sheet line  blank when  ONESHOT  is  celled for (Exhibit A.l, line 10).- 
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add   monthly data  in  cases where. data is  missing from the tape 
 

or substitute  his own weather inforwAtion for  all or part of that 

furnished by  the  Weather Bureau. 

b.  In preparing the above raw  data,  the  program interpolates 
 

between monthly records if  one  month  is  missing from the rainfall. 

and   temperature data.  It indicates  that  procedure by  printing 

out   symbol  "777" and   a  flag on  the raw  data sheets. If more 

than one  month of   data is missing, it omits the entire  year 

from  weather averaging  and  MUREG  calculations.  That is, it does 

not print  out that  year's or quarter's  adjusted weather data. 

Ho;1ever, the  program will  complete the MUREG  analysis  and 
 

extrapolation after  taking into account the missing data. 
 

c. It  adjusts  the recorded monthly rainfal1.2/ to any   specified 
 

maximum level bet>Teen  1 and   9  inches  per month, 
 

d. It adjusts  that  data for continuous meter reading cycles, 
 

.s 
either monthly or bimonthly, per Standard Practice  U-25,§/

 
 

 
 
 
 

':}  The  computer will  also  "dump"  the weather records  contained in the library 
weather station. The  Engineer .can  thus  determine how many  years of   useful 
data is available from   the  Weather Bureau re.cords,  For example, he  may  find 

can  only 16 years' information is  available  for developing 30-year mean   rainfall 
and   temperature figures  and   thus may  wish to use another station  for the 
other 15 years' data.  This combining operation  may  be   done   after dumping 
through the  use   of   card input.  "Dump"  refers  to a complete storage printout. 

 
Note  that   the  program ;.'ill "dump out" if you   direct  the computer to  use 
30  years of   weather data  associated  with a station >Then less  than 30  years 
data is on  the tape.  The  raw  and   adjusted data printed out,  ho>Tever,   >Till 
be  useful ,.,hen  going back to the  regular 14\JREG  program >Then using card input. 

               Time  and  money  will be   saved  hm1ever if  the previously referred to weather 
reference book   is  consulted prior  to computer use. 

The  figures 999.99  under precipitation indicate a trace of rainfall  which 
>Te  define as zero rainfall. 

§/  See   Exhibit A .3 for procedure applying to both annual and   quartel'ly data. 
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e.  It summarizes  "adjusted" weather data for MUREG  analysis on   an  

annual or quarterly  basis. It calculates an   average of   adjusted 

rainfall and   temperature for the specified historical  period wnDsea 

last year corresponds to  the last  year of   the MUREG  analysis and  

prints it out.  That average is  called the normalized  rain€al1 

and   temperature, and   is listed on  the printout  as SUM R  ADJ 

 

and  SUM T AnJ. 

Computations for  J{UREG   - The  program performs  multiple regres£ion 

determines  normalized consumption as follows: 

 
l 

and 1 

I 
 

a. The  MUREG  program takes  the  recorded water consmnption data  and 

the  a.nnual adjusted rainfall  and   temperature data and   carri s 

out ordinary stepwisei/ multiple regression analysis  (using 
 

consumption as the  dependent variable).  The result is a   forecast 
 

of   water  consmnption based upon   the equation:  I 
I 

Q.   = K  + at +  bR 
,  -,;  avg 

+ cT §./ 
avg 

 

;;here the adjusted  average values of   R and   T  are to be inserted 

into  the equation along vrith appropriate  values of   time t f:or 

the last  recorded and   the two   forecast  years Aand B,   in order 

to obtain normalized and   forecast  year consmnptions. K,   a, b, 
 

and   c  are  constants  determined by  the analysis. In the printouts, K   

is called the CDNSTA.t"fr  TEand  a, b, and   c, BETA. 

b. The  program  currently calculates and  prints out  water  consumption, 
f 

 

based upon  the  normalized rainfall and   temperature f:or   the last 
 

 
 

1/ The  order  in  which the  independent variables  are printed  out  is a me 

of   the contribution of   that  variable in explaining the correlation. 

§./  Signs of   the coefficients  are determined  by  the regression analysis 

are automatically printed  out as well as utilized by  the computer in 
making forecasts¢ 
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recorded  consu.m;ption year. It also calculates and prints out 

 

 
!' 
 
 
 
 
d 
 

 
 
 
 
 
 
 
 
and 

 

 
 
 
td 

 
 
 
 
 
 
cast 

water consumption for two years following the last recorded 

year using the time trend coefficient developed in MUREG. 

c. After the development of the existing program, the Committee 
 

concluded that BETA coefficients for R and T with illogical 

signs should be eliminated from the basic formula when  they 

occur. Until MUREG  is modified it is necessary to perform 

that step by hand as discussed in Chapter 6 so that the values 
 

of "c" and "d" coefficients of the fundamental equation must 

always be restricted to: 

co and d o 
 

Normalized and forecast consumption values therefore will be 

slightly different from that given in the printout under those 

circumstances. 
 

4. Computations of Statistical Data 
 

2 
 
:.ed 

The program computes Adjusted R (Adjusted Coefficient of 

Determination - Squared)which is useful in comparing runs where a 
 
 

 
r 

 
b, 

 
 
 
 

 
mption 

last 

 
 

s  a  met 

tion. 

lysis f 

ter   in 

different number of years are used as well as the ratio of Standard 

rror of the Equation di\ ded by the Mean Consumption over the time 

span considered.  (Hater Consumption Period) 

5. Typical Printouts 
 

Ex:hibit A.4 illustrates the operation of some features of WEATHER 
 

referred to above. For example, pages A.4- 1, 2, 3, and 4 show data 
 

11as missing  from the \-leather Bureau  tape. Pages A.  and A.4-2 

shm; t11o or more consecutive missing items in 1946  and l957, as 

indicated by "777"   and a flag message. As a result, those 

years  plus two others  not sho-wn on the printout were dropped from 
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the  data used to develop mean  rainfall and   temperature as noted 

 
on  page A.4-3.  The  mean  shown  in this  case on  page A.4-4 is  only 

 
26  years, compared to  our  standard  30-year  mean. 

 
Note also that  while one  month's temperature data was   missing on  

page A.4-3,  year 1970 was  not dropped. Instead,  the computer 

interpolated  the missing temperature value from the preceding and 

following  temperatures and   used   that  value to caJ.culate the annual 

average adjusted temperature for 1970, as shown   on  page A.4-4,  i.e., 

62.5° Fahrenheit. See  also Exhibit L.l :for   additiO!lal  examples of 

the  computer performed adjustments  of   WEATHER. 

A typical CLIMATE  printout consists of   pages L.l-1 through 

 
L.l-7 of   Exhibit L  (pages 5-6 through 5-12). 

 
B.  Time  Spans 

 
As  analysis is generally made  by  reviewing time spans ranging  from 

 
5  to 13 years, alwayusing when  possible, the last  recorded year 

observations. At   least  five  observations are required to  use the program, 

cases may arise where spans of at least six y ars or more are needed to 

the required input data.  Whether or  not weather data  is to be substituted 
 
missing data to  obtaLa  complete set  of   spans is left  to the judgment  of the 

 

Engineer.  

 
\'/hen  a suitable  value for cropping is  inserted  adjacent to columns 

 

43-44 of   Form  CI, e.g. 8, the computer will  carry  out  the  WEAT!iER  program one 

after which  it  will utilize that basic input and   its computed  adjusted data t 

perform a series of  MtJRBJ runs covering tine  spans from the maximum  of  13 yea 

dto  5  years. 

To  aid  in  span run   selection, the standard error ratio  will be prin 
 
out  (see Chapter 6)  after  each span run, just  bel<Yw  the Adjusted R  square  val 

 
 

2-6 



2-7  

 

 
c,  Data Forms   Required 

2  - CLIMATE PROGRAM 

 

The  forms to be  used in CLJJ-1.1\TE   consist of   Forms  CI  and   CD.  These 
 

provide the instructions  and   input data to the computer. A   self-explanatory 
 

g  example  is  provided in Exhibits A.l and  A.2. Note   that  Unit Consumption (Sales) 
 

must   always be   determined in the srune  way  as  Hater Use  Analysis calculated  values 
 

and  is  calculated for each year by  dividing the total  consumption by the 
 

,1   total p.umber  of   bills, irrespective of   whether they are partiaJ. or  compJ.ete 

bills. See   Q(R)   calculation  in Exhibits D.l and   F.l   (pages 4-22 and  4-4o) • 
.. e •' 

 

of 
 
 
 
 
 
 
 
 
 
 
 

rom 
 

of   tli 

t, thu 

Jrovid 

 
 

r the 
 

 
 
 

:umns 
 

 
 

 
 

 

13  yeal 

 
The  results of   the use  of  Exhibits A.l and   A.2, are  as  noted above,  are 

shown  in Exhibit L.l,  pages L.l-1 through L.l-7. (starling  page 5..:6). 
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EXHIBIT  A.l 

 
Control Card   for CPUC  llydraul.ic  Branch CLIMATE  Program 

CLIMATE  Instructions 
 

DescriPtion of   Field Columns 
 

1. Identification Ol.-16 
 

2.  If  Rain/Temp Data   Come From Tape, Code  (T)  18-1.8 
If  Rain/Temp Data   Come From Cards, Code   (C) 

 
3. Maximum Ra.infal.l. (All.owable  Range   is  l.-9 inches) 20-20 

 

4. If Billing Cycle is  Monthly, Code   (M) 
If Billing Cycle is Bimonthly, Code  (B) 

 

22-22 

 

5. If  Deta  Grouping is Quarterly, Code  .(Q) 
If Data   Grouping is Annual, Code   (A) 

 
 

24-24 

6. 
 

Rain/Temp Mean Period (Years) 
 

 

29-30 

7. 
 

Last We.t<:'r  Consumption  Year   (Last Tlio  Digits 
 

of   Year) 
 

32-33 

8. Number of   Years of  Watsr  Consumption Deta  {Span) 35-36 
 

9. Station Number 38-41. 
 

10.  Number of   Times   to Drop  e  Year  starting with  43-44 
Initia.l Year   (Optional) 

 
 
 
 
 

Use  this  sheet with sheet CD 

All  values  lobe righl- Justified 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

9/76 

 

 

Min:Sample 
 

 
 
 
 

4 
 

M 
 
 

A 
 

 
Q 

 

71- 
 

_'?. 
 

Bi 
 

_{l 



2-9 
 

 

 



 

+ 
T 

 
 

EXHIBIT A.3 
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BILLING CYCLES AND RAINFALL  ADJUSTMENTS 

 
 

Standard Practice U-25,  page   5-3, paragraph 10  describes how 

monthly rainfall and  temperature readings are to be  adjusted to better 

correlate them  with annual water sales  data.  The  adjustments which   are a 

function of   meter reading cycle (also called billing  cycle) may be  written 

as   follows for  continuous meter reading: 

 

Monthly Meter  Reading 
 

R adj . .. 
X 

 

 
 
 

T 
adj. 

X 

 

X-   1 
+ 

 
2 

 

 
 

Bimonthly Meter  Reading 
 

 

      
        + 

x-1 
II 

 

 
 
 
 

=  1 
12  [TNx-1 

 

+  TD + 
X   - 1 

 
TN 3 

X 

4 
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BILLING CYCLES  AND  RAINFALL   ADJUSTMENTS 

 
 

Where R
adj. 

X 

 

T
a
dj

·x
 =  Annual Adjusted Values required for Year X. 

Printed out by computer as Adjusted Values. 
 
 

            =  Typical monthly values such as December for 
year preceding Year X. Obtained from Weather. 

Bureau tape as raw data. The monthly R values 
then are adjusted by computer so as never to 
exceed the ngineer specified monthly maximum 

and are used by the computer to calculate the 
annual Adjusted Values. 

 
 

As the Engineer may be required to anlyze sales on a guarter1y 

rather than annual basis, WEATHER includes the capability o'f adjusting the 

Weather Bureau raw data on that basis (CLIMATE at this time is not able to 

handle quarterly data and thus MUR:&Z must be used in conjunction With that 

type of analysis The adjustments may be written as follows where Rd. 
a  J.lQ 

and T d. refer typically to 'first quarter data. R input is 
a J•lQ 

again limited to the Engineer specified maximum monthly value. 
 

Monthly Meter Reading 
 

Rd.  =  +  RJ +  RJ +  1). +  1). + 
X   - 1  X  X  X    X  X 

2  2  2 
 

=  +  RJ +  p'F +
 

  X   - 1 X  X  X 

2  2 
 

T 1 [TD TJ TF 
T:x  J

 
3  x  - 1  X  X 

2 
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Bimonthly Meter Reading 

 

2  ;x)
 

"'_!2_ ( X- 1 
 

 
 
 
 
 

=     ++ R ++ RJ  ++ l)..x + X   - 1  Dx - 1  X  X
 

4 4 
 

 
T  d. 

 
 

= 1 [ T
Nx - l

 ++ TD +   3  TJ + 3  +
 

a J•lQ 
X   - 1 4

 
T T:F TM 

X X X 

4 
 

 
 
 
 
 
 

While the basis of these equations is continuous meter reading, 

their application to non-continuous meter reading is believed satisfactory 

although it should theoretically result in a decrease of the standard 

error ratio. 
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The CLIMATE Program discussed in Chapter 2 is based upon always using 

time, rainfall, and temperature as independent variables and utilizes forms CI 

and CD (Exhibit A)which refer to CLIMATE information and data, respectively. 

If one wishes to perform a multiple regression analysis only and 

 
eliminate or add variables, Forms MI and MD should be used, as discussed below 

and illustrated in Exhibit B.l/ 

A. Standard Run identical to MURJ!XJ portion of CUMATE 

 
For three independent variables and one dependent variable, enter 

data as shown in Exhibits B.l and B.2. The order of variables t, R, T and Q 

always must remain in the same location as shown in B.2. 

Note that if the Engineer wishes to substitute different annual 

adjusted rainfall and temperature values than those produced by the CLIMATE 

then this procedure may be used in place of the use of cards as discussed in 

Chapter 2. Substitution of alternative or missing weather data i.n the formulas 

of Exhibit A.3 will provide the required adjusted values for use in MUREG. 

B. Run vith  One or More Independent Variables Eliminated 

 
For example, to eliminate variable T, remove the term (4Fl0)as shown 

in Exhibit B.3 Card 2, Columns 01-o6 end replace it with (FlO, FlO, lOX, FlO)which 

uses 17 columns. Therefore, change the column limits as shown. The 

right-most FlO refers to the dependent variable Q, and thus never should be changed 

in location. Also change in two places, the total number of variables considered 

per columns 04-05 of Card 1 and the Regression Control Card. Do not change sheet 

MD (Exhibit B.2)for which cards may have already been punched. 

 

Pri..'"!touts are not provided as they  are similar to the M!JREG portion of 
CLIMATE re Exhibit L.l, pages 5-9  through 5-12. 
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c.  Run  with more  than three  independent variables 
 

To  explore the use of   more  variables,   see Exhibits B.4 and   B.5 w1' 

a five  variable example. Note   the dependent variable  must al'W'!iys be listed  in 

righthand end   of   array, as shown  in Form  MD, Exhibit B.5. Insert  on Variable 

Control Card, Columns   24-25 the  value "5".  Modif'y  Card 2,  beginnning  in  Column 

as  shown; and   indicate  proper number   of   variables on  Card 1 and   the Regression 

Control card. 
 

 

i' D.  Omitting a Year's  Data 
 

Note   also if  unreliable  or incomplete data exists for  a year{s), 

the associated  input may be   omitted from the  MD  sheet. For   example, in  the cast 

of   Exhibits B.4   and   B.5,  1971 data vas omitted from the  MD  sheet  and the  number 

of   observations on  the MI sheet reduced to 9. This same   procedure  is automaticl 

used in  the CLIMATE  program and   can   be   observed by  comparing the Input Data witt 
 

the  Adjusted Data Printouts. 

E. Change   of  Meter Reading Procedure  during  Time  Span 
 

If  for  example, the procedure changes during a 13-year  span from 
 

! 
say that  associated with monthly to  bimonthly billing7     then CLIMATE  should  be  m 

 

to obtain the required annual R adj and   T  adj values as a f'unction of  billing  f• 
 

each sub-span.  The  R avg   and   T avg  may  bs based upon   either assumed billing 

procedure as they are  relatively insensitive to that factor.  The   R  adj  and T  IM 

values may  then be  used with the MUREG  program to obtain a 'Correlation after 

which the  R avg   and   T  avg   values are used to  estimate consumption. 
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F. Statistical  Ind:icawrs in the Printouts 
 

The  following are brief definitions  of   some  of   the terms that a e 

printed out   by   the  computer particularly in the MUREG  section: Y refers to 

.   unit  consumption Qt • 
 

1. Standard Error of  Y Is the standard deviation of   the .dependent 

variable  (unit  water consumption). It is a  measure of   the spread 

between the  calculated  and  recorded values.  The  smallest spread 

is desirable. 
 

2.  Multiple Correlation Is a  measure of   the direct relationship 
 

of   Y with other variables.  The  ideal number  is plus or minus one. 

Due to a  small amount  of  data, high correlation  coefficients  do   not 

necessarily mean perfect results.  It  is also a  measure of   slope  of 

the regression line  and  therefore can   be  misleading when using this 

standard practice. 

R-.sguared -Multiple  correlation squared. 

F-Level - Measures the effect  of   introducing new :independent 

variables into the analysis.  In some oases, statisticians limit 
 

introduction of  data by  setting F-Level at  a  specific  amount. Our 
r 

standard practice  does  not consider the question of   adding other 
 

independent variables. 
j 

5.  Residual Degrees of  Freedom  The  number  equals the sets of data 

available minus  the number  of  coefficients minus   one. The  better 

the degree of   freedom, the better  the answer, statistically. 

Obviously, with the degrees of   freedom of   one   (5-year data)  very 

little choice is available. 
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6.   Student T - Measures  the  confidence we may have  of   coef.fi,ciJmi;!i 

determined for the  regression equation.  The  higher the better. 

± l or  more is preferred. 
 

7. Durbin-Watson Statistic - Is a  measure   of   the  randomness of 
 

the residuals (i.e., Q(c)  - Q(r)). The most  reliable colrrela1;ioJ• 
 

have  the   most  randomness. 



 

' 

MI 
 
 

EXHIBIT B.!  
q 
:1 

Control Cards for CPUC It:r:J.rauJ.:!.e Branch Hl.Jl\EG  Prog:rm. I 
}L struct:!.ons I 

 

Card One:  Primary  ll;1'\SG Control  Card (Righi Justified) 
 

Description of Field  Colunms 
 

Number  of Variables 
(including'  dependent variable) 

 

Number of Observations 

Columns 15, 20, 

Columns  30, 35, 40, 
 

 
Job Identification 

 
o4-05 

08-10 
 

and   25 

!ll'ld  45 
 

55 

56-n 

 
 
 
 
 
...   ...Punch..... 

.. ..... Punch....... 

4 
 

9 
 
 
 
 
"1" 
 

 
 

l 
Card Two:  Input  Formal Specification  Card Ol-o6 "(4no)" 

 
 

Data   Cards: One  for Each Observation - Use  Special  Coding Sheet MD 

I 
Card   Following Observation  C ds: Regression Control C:u-d  I 

 

Number  of Variables   (same as on  Card 1) o4-05 
 

10 "1n 

25 

25 
 
 
Variable Control Card: 

 

: Dependent Vari,.ble  :nust  al,;u:t-s be   last 

o4-05 
{)9-10 

14-15 

19-20 
 
 
 
 
 

and   so on   for  as :r.any  ''ar!ab1o as &re UBed {max.: <light per eard) 

End  of Job Card:  Columns 01-10 

:End,  of  Regressions Card:                               "End of Reg.ressionsn 
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EXHIBIT B .3 
 

Control Cards for CP!.K::  Hydraulic  Branch MUREJG   Program 

MURElG  Instructions 

 
card  One: Primary MUREG Conl.rolCard (Right Justified) 

 

Description  of  Field  Columns 
 

Number   of Variables 

(including  dependent variable) 
 

Number   of  Observations 

 
o4-05 
 

o8-10 

Coltnnns 15, 20, and 25 ...... Punch........ ulu 
Columns  30,   35,  4o,  a.nd 45   ... Punch....... ' oil 

 

55 
 

Job Identification 56-71 
 

<:.4t..I!Y&f. _4$':1.!.! 
 

 
Card Two:  Input  Formal 

....·····--·····-------·---····-····;-z- {FlO, FlO, lOX, FlO] 

Sp€cificatlon Card 01-%  · · 

-------------··········--·- 
Data Cards:  One   for Bach Observation -  Use  Special Coding Sheet MD 

------------------·------------- 
Card r'ollo>ring Observation  Cards:  Regression  Control  CSJ"d 

 

Nurr.ber  of Variables   ( sa:me as on   Card  l) 04-05 
 

10 

25 

25 

·-----------·---·--·-··--------·-·----·· 

Variable Control Card: 

 
 
rllH 

 

Note:  Dependent Variable  must always be last 
 

 

oll-05 

 

.,1,. 

09-10 
14-15 
19-20 

!12tf 

H? n 

-' 
"it It 

 
 
 
 
 

e.nd  r,o  on   for as many  vnriable  as are  used {max. : eight per card) 

----------- 
 

F',nd of ,Job  -Ca.rJ: Columns  01-10 "E:nd   of ,J-ob 
11

 

------·""'"•  ·-·-··--·-----·--·--- ------- .. 

-End of :Regressions Card: 

 

 
Columns Ol-J..8 

-------····- 
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EXHIBIT 8.4 
 

Contro<:ards for CPUC Hydraulic  Branch MUREG   Program 
MUREG Instructions 

----
C
-
ar
-
d 
-
O
-
ne
-
: 
-

P
-
r:
-
!.m
-
a
-
ry
-
M
-
UR
-
EG
-
C
-
o
-
n
-
tr
-
oC
-

a
-
rd
-
(R
-
ig
-
h
-
l J
-
u
-
st
-
ifie
-
d
-
)  
----------------- 

 

Description of   Fie d  Columns 
 

Number  of Variables 
(including  dependent variable) 

 

Number  of   Observations 

04-05 
s 

o8- 0 
9

 

Colurrl.*. l.S 15, 20, and  25  o  .... Punch., ... o  "l" 

Columns  30,   35,   4o,  and  45   ........ Punch........ "O" 

 

Job Identification  56-n 
 
 

Card  Two:  Input  Formal Spedfication  Card Ol-o6 

-------------------------------·--···- 
Data   Cards: One  for Each  Observation  - Use  Special Coding Sheet liJ) 

 
 

Card   Following Observation Cards:  Regression Control  Card 
 

NUJr.ber  of   Variab es  ( sa'!le  as on  Card 1)  o4-05 
 
 
 
 

1-----------------· 
Var:i.able  Control Card: 

0 

25 
t10U 

25 

-------------------------· 

 

Note:  Dependent Variable  must   alwa:;,rs  be  last 
 

 

o4-05 

 
 
!llH 

09-10 

llr-15 
19-20 

24-25 

"2" 
H.-, !I 

.) 

"h II 

 
 
 
 

and   o on  for  as many  vnriable  as are used (max.: eight  per  card) 

··-------------------- -----· 
F.nd  of   Job  Card: Colu:mns 01-10  

--·-····------------------------· 

End  of   Regr€ss:i.ons  Card: Columns  01-18  
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t'!l.. 

r-·-- 

CPUC Hydraulic Branch - MURFG Program - MUREG Data 
(DUMMY) 

t R  1' Q l, Use Decimals 
Indep. Indep. Indep. I Dep, ---riep. -riep. 2. Left Justified 
Var. l Var. 2 Var. 3 Vir. 4  -vir. 5 --vir. 6  3. Dep. Variable Rightmos 
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CHA.PrER 4 
 

E.STREVS  PROOliJIJ,f 
 

As  noted in Chapter l, the ESTREVS  Program .estimates and   calculates 

revenue as  a :function of   tariff t;ype, b.H!ing procedure,  rates, and   existing 

and   projected consumption  and   customers; all in general accordance with Standard 
 

Pr!l.ctice U-25.  As  described in Chapter 5, ESTREVS is automatically connected 
I 

 

to CLIMATE  when  the  Engineer .submits an   ESTREVS  data  input  form (El<hibit ,C)  along 

with forms CI  and   CD   (Exhibit A)•  Much of   what   is discussed here is  of backgro d 

nature  as  the  Engineer norm.al.ly need know  only how  to fill in the l:STREVS  form • 

.·Basically,  the  program uses Engineer furnished billing growth 
 

data  estimates  along with Engineer or computer determined  values  of  Q{R), (N), 

Q(A)   and Q(B)  to develop the following ratios which areused  to project an 

applicant's Water Use  Analysis  Table from its recorded values to  that  which would 

approximately exist  in the normalized and   test  years.±/ 
 
 

Q(RN) = N
R

 = ; = R. 

B(R) =  B(N) Thus   B(RN) = l.O 

B(RA) "'  1 
Q(RA) = Q R

 =  f 5 
B(RB) =  :? 

 
Q(RB) =  QfB =   QtB) B 

R  Q  R)BR 
 

In conjunction with the above equations,  the  following relationships 

are used to project  growth of   billings corresponding to those meters that are 

larger than the smallest size: 

BXS(RA) 
= 

 

=  BXS(B)
 

BXS{RB) 
BXS(R) 

 

 

Y  The   ratios shown  here apply to the service charge t;ype   of tari!'f.  A 

slightly more  compl.ex   version of   these ratios  is used for minimum  cherge 
tariff per Exhibits H  and    L 
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4  - ESTREVS   PROGR!k'l! 
 
 

A.  Required Input Data for ESTREVS 
 

Three types  of   input data are required: 
 

--a Water Use  Analysis Table preferably  based upon   the latest 

recorded year.data, 

--Growth data to  be  used by  the  computer to establish ratios 

required  to  project  customer and   consumption changes, 

--Pricing  data for minimum or servie  charges and   unit  consuunption 

as a  function of   time, rate block location, and   billing period • 

.The  Water Use  Analysis discussed in Part 1 that  'follows is required 

to est blish  a reference listing of   bills as a 'function of   meter size  and 

consumption  rate  block.  This basic  customer reference  is  then expanded as a 
 

function of'  growth  of   customers end   consumption by  the use of   growth  ratios 
 

as discussed in Part 2 •  starting on   page 4- 7.Y 
 

In Part 3  (page 4-12)  the basic pricing data is collected to  record 

present and   proposed tariff  rates.  All this in:f.ormstion  is then inserted  in 

the computer's memory  per use of   the l!ETREVS  Form   ( 492 .12B). 

The  preparation of   data input is not difficult  sf'ter the Eng neer 

has tried  it one   or two  times. The  only place  problems may  arise is in the 

choice of   data for  Cards 3 {Bills p.er  Rete Block),  5  (Bills by   met.er  size), 

and  10   (Consumption per  Rate Block).  Cards are used for  feeding the  computer 

and   are made  from date on  the l!ETJL"""S  Form. Spaces  79  and   .SO  are used to 

identify  the cards.  That selection  process requires ·study of  the Water Use 
 

Analysis Table as it is a function of   tariff  type. 
 

To  simplify  understanding,  Water Use  Analysis Tables based upon 

monthly billing  cycles are discussed f'irst, after whioh bimonthly  billing 

Note   that overall consumption  is  based upon   the last  recorded oonsumotion 
value of   MURID. As .ctiscussed in Chapter 2,  unit  consumption equals the 
\'later Use  Analysis calculated  value and   is  determined by   dividing the 
total sales consumption by  the total number   of bills,  irresp.ective <: f 

whether they  were partial or complete bills. See Exhibits  D.l and F.l. 
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4 - ESTREVS Ji'EDGRAM 
 
 

cycles are reviewed. Part 4 (starting on  page   lrlJ) provides details  as to 

how to generally prepare data,  while Part 5  (starting on  page   4-17) describes 

how basic data is  to be  modified when bimonthly billing exists. 

1. Water   Use  Analysis Tables 
 

When using the program, the Water  Use  Analysis Tabl;;J lllUSt be  in the  

format similar  to that  furnished by  Cal-American•.!t/ That company  and  the 

smaller Santa Clarita  Water   Company now have   this  type of   table directly 
 

printed out via computer. In addition, Santa Clarita  has  a  monthly printout, 

as well as an  annual printout,  which may be  useful for more  sophisticated 

 
 

Exhibit D.l (and related  Exhibit D.4)   were  developed by  Cal-American 
 

to estimate min.imum  tariff  revenue. We  have  modified them  to  obtain Exhibits E.l 
 

and E.4, which  are in the format to be  used   in a Service Charge Tariff estimate. 
 

With  respect  to the Minimum  Charge Water   Use  Analysis Table,  it should 

be  noted that  the  average consumption in  each of   the blocks,  i.e., column 

entitled, "Average Consumption in  Block,"  is a  calculated one  based  upon 

 

:J The  Water   Use Analysis (WUA)  Tables shown  list  the total number  of   bills 
issued per year.  Note  that  the horizontal lines  such as shown  on 
Exhibits  D.l .and E.l split the table  in accordance with a tariff  defined 
on  a  monthly basis. I.f billing is on  a  bimonthly basis,  some  input to the 
ESTREVS Fol'!ll is modified as diS{:ussed in  Part  5  of   this chapter and  as 
illustrated  in Exhibits F.l and G.l• 

 

.!t/ The Cal-American table is  the basic one  from   which   a  typical  single  meter 
table such   as shown  in Standard Practice U-25,   page  6-2, is derived  and 
therefore a  method  for  combining the   single meter tables is  not described 
in this report. The  case of   small utilities  failing to report  meter sizes 
greater than the smallest is discussed on  page   4-20, 
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4 - ESTR.EVS   PROGRAM 

 
 

rounded vaJ.ues,2/  thus the  three  columns on  the  extreme right of   Exhibit D.l 

are not   exactly correct.  The  small error resulting from   that  assumption is 
 

eventually corrected  through the use  of   the   overaJ.l revenue adjustment  factor 
 

ratio  (caJ.led RRCR) 1  which   relates recorded revenue to  computed revenue  for  the 
 

recorded.year R. 
 

a. Minimum Charge Tariff 
 

Let us  consider first a  tariff  format as shown  on 

Exhibit D.l with associated manual   calculations  on 

Exhibit D,4. This exhibit  illustrates  the estimated 

CCF sold as a  function of  rate blocks.  It also  shows 

the   bills associated with those sales.  The  solid 

stepped line  on  the left  side o:f Exhibit D.l separates 

the bills  for which  consumption was less  than the 

respective minimum (which is a  function of   meter size) 

from   those which  exceeded that  minimum.   Consumption 

was  less  than the minimum for bills listed above   the 

stepped line,  while it exceeded the  minimum if it 

occurred below   the line {except for  smaJ.lest size  meter 

in smaJ.lest block).  Note  illustration  in upper right 

of   Exhibit D.l. 
 

For   example,  it is estimated that  in the 6-30 CCF rate 

block 125,285 bills were  associated  with collecting 

revenues due  on 1, 908,995 CCF.  Each  of   these bills 

 

For  example, the  "average  consumption in  block" of   2 CCF is based upon  meter 
readinge which  could have  actuaJ.ly varied from  1.50 to 2.49 CCF but which 
have  all been  rounded off  to 2 CCF by  the meter reeder.  (See Standazod 
Practice U-25,   page  2-3,) For   consumption in 1ar.ger ranges such as 
31-35 CCF, an  average va.lue  should be  calculated from   the act-ual bills 
as is indicated in the exhibit where  avera§e consumption in  Bleck is 

listed  as 32.7 CCF rather  than :n.o CCF. 
 

I I 
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was  based upon  usage of   water beyond   the respective  meter 

size minimum consumption, Also   in  the  example shown  here, 

the minimum consumption :for   the  5/8-inch meter is 5 CCF 

while for  the l-inch  meter, it is 10.6 CCF.  This pricing 

is based upon  charging customers with the l-inch  meter 
 

$2.55  plus  the  consumption cost  for  (10.6  - 5,0)  CCF at 
 

$0.40 per   CCF or $4.00 per   month. other  meter  minimum 

charges are  based upon  the same  principle as shown  in 

Exhibit D.l 

Exhibit D.4  also shows  how the above  Exhibit D.l type 

information is  used   to  spread consumption to take into 

account proper rate  block billing charge/2/ {Exhibits F.1 

and  F.4 provide similar  information for  bimonthly billing 

cycles). 

b.  Service Charge   Tariff 
 

Exhibit E.l is almost identical  to Exhibit D.l except that 

only the data required :for  a Ssrvice Charge   is  shown. 

Exhibit E.4 is similar to Exhibit 0.4 and  1"ulfills  the 

same  purpose. (Exlri.bits G.l  and  G.4  illustrate  the 

bimonthly cycle  application,) 

c. Data  Input Form ESTREVS  (492.12B)  Details 
 

Exhibits D.2  and  E.2 illustrate  filled-in forms with data 

provided from  Exhibits D.l and  E.l,  respectively, plus 

information as developed by  methods desorihed later i.."l.  this 

practice.  Units for esoh quantity are shown  at  the of 

§/  See  Standard Practice  U-25  for details,  Note  thet  the computer takes all 

this data and  carries out the procedures shown  for each y<3ar. 
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4  - ESTREVS PROGRAM 
 

 
 
 

the form. Exhibits D.3  and  E.3 provide typical  ES'i'REII'S 

printouts for both tariff   types. Data   from   the  form is  used 

to make up  ll cards labeled 1,  lA  and   2  through 10.  Card 

numbers are  used for identification of   the data  form location 

throughout the following discussion. 

The  sources of  data from   the Water   Use  Analysis Table for use  

in ESTREVS  are shown  typically in Exhibits D.l and   E.l for  

monthly billing cycles. Examples with  bimonthly  billing 

follow. 

1. Minimum Charge Tariff 
 

Exhibit D.l illustrates a  water table  with the  source 

of   much of   the card data identified. 

Card   3  (bills by  rate  blocks) values are to be  obtained 
 

from   above   the  heavy stepped line for the smallest size 

meter and   below   the line for all  other meters. Apart 

from   the bills in the first  block, the number   of   bills 

in each rate  block is the total bills that used more  than 

the minimum amount  for each meter size.  For   example, 

in Exhibit D.l for the 6  - 30  CCF rate  block,  the number 
 

of   bills  for that block will be  the total  number  of  bills 
 

in the  shaded area. 
 

For   the first  block,  however, the  number   of   bills will 

be  total number  of   bills for  the smallest meter size in 

the first  block. 
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Card  10 data is obtained from the right  hand   side  of 

Exhibit D.land represents the  consumption p.er   rate 

blocki/  associated with Card   3· Note that  color/shade 

coding is used in the fields  to further aid in choi e 
 

of   the number   required to be filled in.  Compare also 
 

Exhibit D.2   to Exhibit D.3. 
 

Card   5 data consists of   the number   of bills  that used 

less  than the minimum  for each meter size  excluding 

the smallest meter size. It is obtained  from the 

bottom of   Exhibit D.l. 

2.  Service  Charge TarU'f 
 

For a  Service  Charge Tariff the figure to be  used are 

those  from Exhibit E.l as  tabulated in Exhibit E.4. 

There is  no  stepped line  required  in analyzing such a 

tariff because no  fixed  amounts of   consumption are 

available for specific meter sizes for a  minimum  charge. 

Compare  Exhibit E.3 to Exhibit E.4. 

Data for  Card   3,  therefore, comes  directly from the right halld 
 

side of Exhibit E.l. Card   5 data comes   from the bottom of   the 
 

Exhibit,  with Card  10 data :!'rom the extreme right-hand  edge. 
 

2.  Growth Data 
 

The  following input data is to be  provided by  the Engineer and   entered 

in  Cards 1 and  lA. It  is used by  the computer to calculate the appropriate 

ratios  listed  in the right-hand column   as follows: 

 

 
 

With   the exception of the first block, the  consumption is that associated 
with bills  gre111ter  than the  respective  minimums. 



 

 
 

 
In-out  Data Symbol Computed   Rat£ 

 

 
 

Normalized water  consumption CCF/meter year  Q(N)  Q{RN) 
 

Test Year A forecast consumption CCF/meter year  Q{A) 

Test Year   B forecast consumption CCF/meter year  Q(B) 

Recorded bills  (total) per Year/1/  B(R) 

Test Year  A forecast bills  for the year B(A) 

Q(RA) 
 
Q(RB) 
 

 
 
 
B(RA) 

 

Test Year   B forecast bills  for the year 
 

Recorded bills (except  eme.llest meter) per year/1/ 

Teet Year  A forecast bills  for the year 

Test Year  B forecast bills  for the year 

B(B) 

BXS(R) 

BXS(A} 

BSX(B) 

B(RB) 
 
 

 
:B:XS(RA) 
 
BSX(RB) 

 

Revenue  adjustment factor  determined by  dividing 
recorded  revenue (RR) by  computed   revenue (CR) 
as determined by Water   Use  Table for Year   R 2/ RRCR 

 

Note  that when  the combined  CLIMATE  - ESTRE'I'S  Program {ONESHOT) is 

used, the above Q-labeled data on  consumption  is not   to be  inserted by the 

Engineer as it will be  calculated by  the  computer and  autoll!Sti<::ally delivered 

to the ESTREVS  subroutine. 

a.  Ratio Q(RN) used  to  convert the water consumption in rate blocks 

and  in total from  that Which  existed during the recorded year to 

that Which woul.d e:d.st  during  a normali zed  year.   It is identical 

to the Usege  Factor of   Standard Practice  U-25, pege 6-3, paragt'a 

Normalized year  consumption refers  to  the water consumption that 
 

'IWul.d be  forecast for  the recorded year by   the  Modifi.ed Bean  MuJ." 

Regression Method. In considering  the normali.zed year, no   change 

 
 
 
[/ Actual number  of  bille, irreepective of   monthly or bimonthly billing cycl.e• 

M:i..nimum  value hcwever   for any   (R)   value must  be  1.0 and   it must   be  entere 

9..1 
 
 

_10,1 

Computed  Revenue  (CR)  calculated by  computer ueing  , B(R), and   BXS(R) 
as 'found  in recorded year Water   Use Analysis 'I'able. 

 

 

We  have  ignored the .PJ:'9£edure discussed  in Standard  Practi4:!e U-25  on   page 1 

paragraphs 10  througn u:. 



 

 

 
 

 
 

 
 

The general expression is: 
 
 

 
Ratio Q(RN) 

Totlll Forecast Water Consumption {Normalized)for Recorded Year R 

= Totlll Recorded Water Consumption  for Recorded Year R 

 

:t:QN  Q{:N) 
Q R =   Q{RJ 

 
For a minimum charge tariff the ratio applies only to consumption 

greater than the meter minimums as discussed in Exhibit J. 

b. Retios Q(RA)and Q(RB)are used to account for the estimated 

change in the water consumption by  rate bl.ocks and in 

totlll from a recorded year to the vlllues the ll'taff' 

estimates for the two  foll.owing test years A and B. It is 

identiclll in 

definition to the Usage Factor above,except for reference 
 
 
 

 
Ratio Q(RA) 

Ratio Q(RB) 

to projected years. 

 

=   
Total Forecast Water consumption for Year A 

Totlll Recorded Water Consumption for Recorded Year 
 

 

=   
Total Forecast Water Consumption for Year B 

Total Recorded Water Consumption for Recorded Year 
 
As noted previously, this information can be furnished directl.y 

by the CLIMATE Program, to ESTREVS vis. LINKUP. For a 

minimum charge tariff the ratio applies only to consumption 
 
greater than the meter minimums as discussed in Exhibit J. 

 

c. Ratios B(RA)and B(RB)account for the Engineer's estimated 

 
change in the total number of bills. These ratios are identical 

 
to the Growth Factor of Standard Practice U-25,page 6-3,:paragraph 7. 

 

 
 
 



 

 



 

Ratio B(RA) = 

.. 
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As noted previously,  by  definition,  that the number  of   bills in 

 
the recorded year equals that  of   the normalized year,  and  that 

 

B(R) =  B(N) 
 

 

and 
 

Year  A =  Year  R  +l 
 

Year  B  =  Year  A +l =  Year  R  +2 
 
 

Total Bills for Year  A 

Total Bills for Year  R  
=  <

 

 

 

Ratio B(RB) 

 
Total Bills for Year  B 

Total Bills for Year  R  
=  

R 
 

d. The Engineer's estimated  changes in the number  of   bills (ex t 

for  those associated with the smallest  meter) is designated  by 

the  terms BXS(RA) and  BXS(RB). By use   of   these ratios, the 

Engineer can  account for different growth rates  between the total 

group of  meters and  those of   a  size greater than the smallest 

size. The  slight  error occurring in revenue estimet:i.ng due  to 

lumping meter  growth together rather  than estimeting growth by 

individual sizes is  ignored.  Different  growth rates are typical 

in most  rate cases. For  cases where  utilities lump  all meters 

together irrespsctive  or size,  see page   4-20. 
 

Bills  for Year A
 

Ratio BXS(RA) 
"  Bills for Year R  = 

 

Ratio Bxs(RB) 
Bills 
Bills 

for  Year B 

 

The  computer uses  these  ratios in slightly different  ways depeJ:lii:iJI 

upcn  whether a min:iJllum charge or a  service  charge tar:U::f is 

calculated. Sse  Exhibit J. 
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e.  Ratio RRCR  is used  to adjust revenue figure  from   that  which 

we theoretically computed  from  the number  of   bills and  the 

consumption to  that  which  was actually collected in the 

recorded year,  i.e., the  Revenue  Adjustment Factor as 

discussed in Standard Practi-ce U-25,  page  6-3, paragraph 5. 

It accounts for a  number of   errors that creep into these 

practiceal ealculations. 

 

Ratio RRCR =  Recorded Revenue  Year  R  l'li.ru_ 
Computed Revenue  Year  R =  R(CJ 

 
f. Miscellaneous 

 

1. The  use  of  this program  doss not depend   upon  the  methods 

used  in estimating the   values listed  on  Cards 1and  lA. 

2. Note  also  that the   computer internally  uses a  lar number 

of  decimals but   generally prints out results  of 

calculations  only to a small number  of  pla-ces. Therefore 

the   arithmetic sometimes   appears to be  slightly incorrect. 

3· In the   illustrative examples (Exhibits D.2, E.2, F.2 and 
 

G.2), the   total bills (B)  are assumed   to  increase  by 
 

2  percent a  year   and  tbe   bills except for the smallest 

size (BXS) by 1 percent a  year (See  Card  1). Water 

consumption grows  on  the average as  shown.  For 

demonstration purposes, we have  generally  assumed 

Q(R) =  Q{N). 
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:3· Rate or Pricing  Data 

 

Present and  proposed meter  char,ge  pricing data is to be  entered 

on  Cards 6  and  7  while  consumption pricing is to be  similarly  entered on 

Cards  8 and  9. The  number of   entries  correspond to 'Card  2,  Items RB and 

MS, respectively. Remember color  coding% 

Note,  however,   that  with a  minimum charge tariff, ,the  unit  consumption 

charge for  the   first block:  (Cards 8 and  9, spaces 1 through 7)   is to be  t.he 

minimum charge, net  the equivalent  unit  consumption charge.  For  example,  :in 

Exhibit D.2,   the   minimum charge at present rates  is  $2.55 per month,   while 

the unit consumption charge for  5 CCF is $0.51 (as shown  on  the servie  charge 

input data sheet, Exhibit E.2). 
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4.  Data   Inout Form  ESTREVS  (4Q2.l2B) Details  - Monthly Billing 

a.  General 

1.  All values to be  right  justified  exoopt when  triangle 

is indicated. 

2. The  triangle  indicates the location of   the decimal point. 
 

If a  value is less than 1, fill in spaces to the right 
 

of   the triangle.  If a  value does not exist,  or is  zero, 

nothing need  be  filled in• 

.3· Fields - This term refers  to the place in which the values 
 

of   ratios,  rate blocks, etc.,  are inserted.  Fislds are 

to be  generally filled  in starting at the left  side and 

in rising sequenoe, but data  within each field must   be 

right  justified unless specifically prohibY...ed. 

4. Each   set of   data must  consist of   eleven cards, that  is, 
 

the  492.12B form  must  be  completely filled  out except for 
 

a  ONESHOT  run where   Card  lA  is ignored. Card   identification 

is in spaces 79-f!IJ. 

5. Remember the colors of   this form   are to assist  the Engineer 
 

by  alerting him  as to  the number  of   entries required,  as 

ir..dicated on Card   2,  Items RB and  MS. RB (medium   green) 

refers to the number  of   rate  blocks while MS  (white)  refers 

to the number  of   meter sizes.  They  indicate respectively 

the number  of   fields  to be  filled  in, per card, i.e., 2, 

3,  8, 9 and  and  5, 6 and  7. 
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6. The  form  may be  modified :in  the future,  and  such will  be 

 
:indicated by  changing the last letter of   the identification 

 

492.128. 
 

b.  Card Input 
 

Note  basic units listed  :in  upper right  portion of   ESTREVS Form. 
 

1. Card  1 is to contain the basic billing  and  revenue information 

as recorded. In addition, the word  "ONESHOT"  is to be  :insert.ed 

in spaces 1 through 7 to conmand  the computer to  perform a 

"one-shot run" if  thet is  so desir d.  If  time trend is not 

desired :in  ONESHOT •  then the word  HORIZONTAL  is to be  placed 

:in  spaces 66 through 75 (labeled TREND). 
 

Card  lA  is to be  filled  in only when  a  revenue estimate  wi.thout 

a  consumption estimate  (ONESHOT)  is required. Note   units  are 

OCF/meter-year. 

Cerd   values must  lie between 0  and  9999999.'9 

except for letter  :input. 
 

2.  Cerd  2  contains the rate  block upper limits  and  is also to be 

used to :indicate a  minimum or service type tariff   through use 

of   "1" or "0". In addition it is used to indicate  whether 

billing is monthly or  bimonthly by  entering in white  space  75, 

symbol  M  or B as appropriste, 

Cerd   2  also contains an  identification  field  and plus a 

listing of   number  of   rate  blocks and  meter sizes. 

Item RB: This is  the count of   rate  block upper limit 
 

values. The  values can   run   from  1 through 9. 
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It-em MS: This is the count of  met-er  sizes whi<:h ere 

to be  entered on <:erct 4.  Values start  at 1.. 

                                                             Rate Block   Upper  Limits: These   are  int-eger numbers
 

running in value .from 1. to 9999999.  The  number   of'  entries 
 

must  agree with Item RB.  The  right-most field  is used to  

represent "infinity," and  may be  any  integer  number 

lerger  than the highest rat-e   block limit  actually  used. 

For  example: 999,   or larger,  if' the  great-est actual rate 

block upper limit  was  650• 

.3.  Card .3  is to contain Recorded Bills by  Rate Block, as discussed 
 

on  pages 4-6   and  4-7,  plue  job  request date. 
 

Cerd  Values:  Int-eger numbers   with the number  of   :fields 

used  corresponding  to Card 2,  Item RB. 

4. Card   4, Met-er Sizes: List all meters  in  the  system.  Examples: 
 

5/8-inch  entered as .625; .3-inch en'"vered  as _3.000,  or 3; l4 mch 

entered as 14.500, or 14 • 5  (zeros to the riP.,ht   of   the decimal 

point need   not be  entered).  As many entri.es as Card 2,  Item MS 

ere to be  used. 

5. Card   5  is for Recorded Bills by  Meter Size:  Integer  numbers as 
 

discussed on  page  4-7.  Entries correspond to Cerd 2,  Item MS 
 

and  Cerd  4. 
 

6.   Cards 6  and  7,   Present Rates - Meters,  and  Proposed Rates - 

Meters: 

Values from   .001 to 9999.999. Zeros preceding the 
 

decimal. may be  left blank as in other deoisal. .entries. 

Entries  to correspond to Card  2,  Item MS,  and  Cerd 4. 
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7.  Cards 8 and 9, Present and Proposed Rates -Consumption: 

Decimal  numbers  ranging in value from  .00001 to  99.99999, 

with  as many entries as  Card  2,   Item  RB. 

8. Card  10, Recorded  Consumption  by Rate  Blocks,  as  discussed on  page 4 
 

Integer numbers.  As many entries as  Card  2, Item  RB 
 

are   required. 
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5.  Data   Irrout Form  (492.12B) Details  - Bimonthly Billiqg 

 
While   tariffs are usually defined in monthly terms,  the billing 

cycle may be  bimonthly, If that is  the case, the pull-out of   data !'rom   the 

WUA   must  be  in  accordance with the actual pricing  out of   the bills,  e.g.,  a 

bimonthly minimum charge is  twice that of   a  monthly minimum charge. 

Exhibits F  and  G illustrate minimum and  service  charges on  the 
 
assU!l!ption  that the bills  and  total consumption shown  on  the WUA   represent the  

bimonthly billing  cycle ,case. You will note the break-lines  between the 

rate  blocks have   changed from   the  monthly billing exhibits, and, in addition, 

the   line separating the minimum bills from   those reporting  consumption greatel' 

than the respective  minimums  has  also shifted up  to  hig.'ler values,   thus :re.fl.ectr 
 
ing allowable consumptions in  the bimonthly case.  'i'hese changes must be 

reflected in the data input form   as follows: 

l, Minimum Cr.a.rge  Tariff  (Exhibits F.1 through F,4) 
 

Card  2: Double  Meter   Monthly Rate  Block  Upper  'Limits ('CCF) 
 

Cards 6 &  7: Double  Meter  Monthly Tariff  Rates ($/month) 

Cards  8 &  9: Double  Meter   Monthly Tariff Rates for 1st  block 

only, which  is the  basic  monthly minimum 
 

charge (spaces 1- 7). Do not  change consumption 

charges ($/CCF). 

Other Cards:  Read  Bills and  consumption f'igures as defined 

on  WUA  Table and  beginning on  page 4-18. 



 

•4if. 
 

 
 

 
 

 
 

2. Serviee  Charge Tariff  (Exhibits G.l  through G.4) 

Card   2: Same  as Card   2 above 

Cards 6 &  7: Same  as Cards b  and   7 above 
 

Other Cards:  Same  as 'Other Cards above 
 

3.  Billing  Type 
 

Per  Part  A.4.b.2 (page 4-14)  always insert M  orB  in space 75 

of   Card   2.  If nothing is  entered,  the computer will  assume a 

monthly billing  cycle exists. 

B.  Examples of   Each Type  of   Tariff  Computation 
 

1. ·    Minimum Charge Tari:ff  - Monthly (See Exhibit  D.3) 
 

Preface  page (The first page of   the printout set--note  each page is 

numbered in  sequence)  lists the input data.  The   recorded appropriate  bills 

consumption data  are  repeated  on  pages 1 and  2.  On  page 2, the recorded data 

is ratioed up  or down  via Ratio Q(RN)  in order to develop data for  the normali 

year, after which the  consumption is "spread." Q{RC)  1s used to determine RBC 

{Exhibit L however provides a better  demonstration of   the determination  and use 
 

of   the  computed year  to  determine the  RRCR value as recorded and normali ed 

consumption were not  equal as was  assumed  here.) 

On  page 3,  the same  operation is  repeated for test  year A.  In this 

case,  the  computer also ratios the bills  by block by   taking r.e.corded  informati 

and  multiplying it by  Ratio  B\RA). The  ratioed  rate  block consumption is 

obtained by  taking  recorded information  and   multiplying it by   Ratio Q(RA). 
 

Test year B is shown  on  page 4. 
 

On page 5, the cons=tion revenue sub-routine  is  begun. The 

normalized  consumption quantities  are multiplied by  the  two <li:ffer nt  consump· 

tion charge rates  (present and   proposed  rates in dollars per CCF)   to get  reven 

based on  co'lsumpt ion . {)n  pages 6, 7 and  8, the operat ion is  repeated •  The t 
 

<!onsuinption  in the s ond  colu..rrL.'1  fran the l-eft is not summed  up  f'or  th"e 
 

charge tariff  as the first  (lowest)  block quantity  re:fers to bills and   not cef 
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On page  9, the meter revenue sub-routine  is begun. The  revenue due 

to meters is  calculated.  Note, for example, that  in test  year A the  number 

of   bills is equal to the recorded information times Ratio BXS{RA). Finally, 
 

page   lO,the  revenue based on  both sub-routines are summed up  and   then multiplied 

by  Ratio RRCR  to calculate the final  r venues entitled  "Adjusted Totals." 

The  RRCR  value is determined by  computing revenues based upon 

recorded  year values of   consumption, etc. and  cemparing it with the  recorded 

value of   revenue. That   factor is used   throughout :the   rest of   the computations 

(for  normalized and  test years). The  Summary Page  lists the computed RRCR. 

2.  Service Char{'{ Tariff- Monthly (See 
Exhibit E.3 

 
Procedure is  generally the same  as shown  above. Input  data,  however, 

is slightly different, as discussed above. You will also notice throughout 

the printout that there are slight  differences between the service and  minimum 

tariff  calculations, which   are all  in line with the standard procedure. 

Of  spacial interest  is that the meter sub-routine is such that the 

overall sum  of   meter bills is projected by  Ratios B{RA) and   B{RB),  but the 

bills derived from  all meters larger than the smallest is  projected by  Ratios 

BXS(RA)  and  BXS(RB).  As  a  resul !...e _growth  of   the smallest  sized  meters 

is developed  by  differences as -s mentioned on  page 4-10  and   Exhibit J. 
 

3· Minimum and   Service  Charge Tarif'.fs  - Bimonthly 
 

Exhibits F.2 and  G.2 illustrate eompl<!ted ESTREVS  input sheets 
 

.for   bimonthly billing. See  typi<:al printouts  pages F.3 and  G.3. 
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c.  Rate Changes During a  Recorded Year 
 

The  program has  been  developed on  the basis of   no  recorded or 

proposed rate  changes during a  year. 

To  handle a  rate  change during a  recorded year,  the i.'ollowing 

alternatives should be  considered (ignore RRCR  factor): 

1.  Obtain Water   Use Analyeis Tables for each part  of 

the year and   perform two  separate  revenue analyses. 

2. Assume present rates  held throughout the year and 
 

make  an  independent computation of   the additional 

revenues. 

3·  Calculate an  average annual pricing  schedule and 
 

apply to the Water  Use  Analyeis Table. 
 

4.  Using same  Water  Use  Analyeis Table, determine 
 

revenues at  the   different rates and  interpolate 

the annual results. 

D.  Small Utilities 
 

Small utilities often omit reporting  on  their Water   Use  Analysis 

Tables the existence  of   meter  sizes greater than the smallest size.  When 

that  occurs and   is  acceptable to  the Engineer, the approximation to be 

used   is to  assign BXS(R)  =  1.0 and   BXs(A)  = BXS(B)  =  Proceed  from 
 

that  point  assurning no  meters exist  that are larger  than the smallest 
 

and   therefore all  meters are equal to the smallest in size  (usually 
 
5/8" x 3/4"),  The  RRCR  factor w:l.ll  tend  to  compensate for  the erroneous 

meter  <:ount, 
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10 

CQNSUMP!'/ON CHAifB£$ /CCF 
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492.128 

 
 

ONE  SHOT OR  ESTREVS  DATA  INPUT  SHEET  CALIFORNIA    PUBLIC   UTILITIES   COMMISSION 
Ut,HIIMt  Oivlelort Hy4tOVUo  lrlluh 

NOTES* CARD !T!M  "" UN  T CAitO      ''--'-'---'  ITEM  UNITS  . 

 

 
. ",._"-·.:..;..:..:!l '""----j 

 
 

-.- BXS(A) BXS(B) R(R) TREND <"-- 

 



 

§ 

".. 

I 

41 - 50 1,192 308 4  7  44.9 314 "' 

... 

*8 ... 

\11\.'!'ER  USE ANALYSIS TABLE 
 

Unimum Charf!;e   Tariff 
 

11onthly  01111nr: 
 

 
 
 
 
 
 
 
 
 
 

377 7  46,340 2,639 
19 495 8  59,568 3,960 
17 1 472 9  67,743 4,248 
ll 1  527  lQ 81,100  5,270 
11 353 ll 84,502  3,883

 

14 .•.. 
 

42 12  95.724  504
 

6  § 
.... 

30 l.l 97,8)8 390

 

8 ..
  

ill
  

31 14  105,238  1:1 434 tJ 
11 2  43 15 103,050 '-'  645 

-1> 
21 47 16 104,352 752 
9 H  1  39 17 105,536 " 663 il 

II'> l4 ";;<'; 47 1 l05,S76 846 

21 to  ... 
420 "' 

II> 38 .19  'I? 722 

22  21.5 473 • 
15 23.5  353 
lO  25.5 255 
14 27 

 

972 189 37.8  ,395  " 
51 - 60  556  2:¥9 1  5 54.9 275 73, 

 

71 - so  198  105 2   ::1 -.... 6  75.0  )4,221  ta

 
 

4SO 33,771 

61 - 70 336 197  1 • •  1  65.1  49,01.9 65  48,964 

121 119  2    ill 

.. 2  85.1 29,3H 170 29,183 

Sl • 90 
91 - 100 

'/0 73 
'-' 

95.5 24,b62    a 24J062 

101 - 125 120 w.  2  2  112.6  53,812  
..,· 

225 53,587 

126 - 150 43 101, 137.6  39,893 39,893 

151 - 200 47 121 J  173.7  64,452  521  63,931 

to1 - JOO 23 114 6 244.7 110,841 1,468  109,373 

301 - 400 2  27 1 347.2 72,571 341 72.,224 
401 -  n· 446.1 53'9l!4 
501 - 6  32 692.2 20t..,202 

 
Tota.la 3,858  J,843,022 35,755  J,W/,267 

 
BHls w/Q  Hespec.tive t!Jinimum   Q 

Cort:I'   .S 
 

100.00;: o93  99.07% 



 

Min.  wfo 5/8" (I) No.  of  bills  by  meter size, Toto I   X   Avg.  Consumption  Block. 

BXS(R) 0  (2)   Min.  No. of  bills  in  block  X 

Cord  
(3) • (I) - (2)
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---  ::.. urnv --jllfn-··""- --·-nvt-· ·-·,   Fsl   Q/ t e 

(!Ht1A @  ($Tl 4T O wAfE» HEVCNUES 

 
TiHHFf    fVPE     t   f"'l  II'!UM   tHARGI:. 

LISTING OF OATA • AATIOS 
 

!NPU!  DATA 

 

.
I
.
O
...

E
..
N
....

f
.... 

 

VALUES 
........................... 

HtCOWUEO CONSUMPii  CC  PER MeTtR VEAH 
NQRMA!.llEO 
TEST YEAR A FORECAST 
TEll Y[IR I fORtCASJ 

(RJ  aa3,o 
Q(Nl u.o 
Q(A) i!91,0 
Q(6)  lOO,O 

 

"'lA 

 

"HORDlb  AVG    '0 
HIT   HAR A 
H.Sl  YEAR I 

 
RECORDtD AVG NO 

TEST YEAR A 

TEST   YE.AR    o 

 

Of BILLS PER 
FORECAS 1 

FORECAST 
 
OF BIL!.S PER 

FORHAST 
FORECAST 

 

YeAR 
 

 
 
VtAR (EXCEPT SMALLEST METER) 

 

B(RJ  1 29b6,0 

B!Al  !&&227, 
8(8)  1..955!,9 

ijXS(R)  uzq&,o Card *I 
HXS(A)  i!3476,S 
BXS(BJ 23113,2 
 
R(Rl lb01707,o 

 

CILCULITtD OIT!OI FROM INPUT Ill 
 

 
RIT!U O(RCl 1,0000000  TO (.I-lANGE   · c YR CONSUMPTION  TO COMPUTED YR CONSUMPTION (ALWAYS 1 0 0000000) 
"AT!O   {J(KN)  leO!lOOOOO TO CNANGE REC 
"ro W(RA)  l.Ot Q2020 TO CHANGE  R<c 
••no  <HR"') l,l03b817 TO CHAI\IGE  REC 
i ATIO  !!(RA) !,020.!!13 TO CHANGE ALL 

-!>     RAT !0 8(RU)  l 0 01408t!V7 TO (;MANGE ALL 
I  RIT!O 8XS(RA)  !,0100017 TO CHANGE THE 

r-.>     RA It U BXS(Rh)  l,Oi!OOQ8l 10   CHANGf  THE 
-!> 

VR CONSUMPTION  TO NORMALIZED YR CONSUMPTION 
VR CONSUMPTION  TO TF.ST YR •A• CONSUMPT!O 
TN CONSUM TION TO TEST YR •8• CONSU PT!ON 
THE R C VR BILLS TO ALL THE lEST VR •A•SILLS 
1ME REC VR  ILLS TO ALL THl !lsi VR •B• BILLS 
REC VR BILLS (lXCEPT SMALLEST METER) 10 TEST VR •A•  ILLS (EXCEPT SMALLEST METER) 
REC VR 8!LLS !EXCEPT SMALLEST MlTEkl TO TEST YR •B• B!LLS (EXCfPT SMALLEST METER) 

UMBER OF Rl TIC      LOCKS  •  l 
NUMBER  OF    METER S!H.S  • 8

 

RECORDED OATA 

 
RfC NO U wEC CONSUMPTION 

SILLS PER PER RATE 8L0CK 
RITE  8L0CK  CCF PE/-.-...,. 

Cord 
"3  
WVA 

 
NfH:.k AVG NO  OF Mf:.fcR 
s r ns tl!LLS HT PER 

(!NCHfSJ  Mt HR  s llE  PRESENT 
 

,ocr; 17 2£1 0  .5 0  2o'9'>U 

1,000  30 lb. Uu€100  S,>oo 
1. )00 4 t! I •  ",ooo  '- tlOO 

2 000  jiJij, te,soo  1ll,501,) 
3,000  l 4. n.ooo ,:ooOOO 
IJ O(JO  12. IJO.ooo tJo.ooo 
1),000 oo.voo 91!,000 
6,000 20, 12'>,0011 105,000 
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w ,\ r t cor,su,.,PT ro CrlNSUMPTlfJN 
Ht  0(11. HLOC"- CH kGES 
UPPfW ,JliANl J  f  HS PRESENT 

 u 
PROPOS!.O 

$  P N cc; 
P OPOSED 

u 

!l05J730 z.q'3000 1Jb'h31 
f>1r/it0D8 .«&000 7Bo,qza 
5!0•8«! ot.I OOO SQ!, OO 

 

CfJN UMPT!ON 
 

CONSOMPTl0' 
 

CONStiMPl!ON 
REVfNUlS CHARGlS REHNU S 
PRESfNl 

.\:f, 
PROPOSEO 

$  P R CCF 
PROPOSED 

u 
 

.'.:1 000 413t 33 c.q ;,ooo 
 

AJI8•ab4 
oi.IOOOO 114•9.10 ,4b000 au.toq 
e  HHiUO l::tltt.«b2 e414000 &Zb•qS& 

 

• 
• 

•nt 

.. 1 

* 

.. 

PR!S!,NT 

  --    ..  ,..     ---.. ---:..  ";;;,; ;,.-;;;·_ .. - -·- ...·;.;_ ...._ ..:;;,- 

CP/tPtJTi-p "''-""' • ll.t..S 

HA H  col\;!hiMP r 1 o J  CUNStJMPT !0.''4  CONSIJMP 1 HIN  Cfs JSUH l10 CONSU,..Pf!ON 

tl[ ()( 1\ LUCK  Crl.?d-'GtS »t vu us  CI-IAI(b S  ftEYEt IJES 

UFPf' yl;t.t ilTlfS  PRf:.St.Nf PR!:.StNT  PROPIJSED PHOPOSED 
L 11-1 IT 3  tCI- ..Ff.R ... vfAI.f  Pf:R  ccr  u  $ PER CCf u 

 

; t "Jd lf)  t!ti 5000  40!:n 730  2.<15000 Ubqt37 

30  1,6'l'lo6/u l.!{ll)Q\)  b/9oOQ8  o/J OOO  7eo,q<s 
!.)999 lt.'SIH1t318  ,§11000 ';)t0 841  .44000  Sqi•SOO 

 
;lf;' 

p 

 

rOYAL  
()  ,ooouo l• qSobjq  .ooooo 1t8tJ1,803 

 

 
,d!f..:  IA!.  j ZUl  Y(IU.t • tilLLS 

(;ONSUMPTltJN CONSU!'>IPT!ON CONSU PTIDN 
NUES CHARGES HEvE•UES 

Pk[5!N1 
t  l" 1l5  (,Cf' ... PI:W""'!'EAkl >   Pf. W      CC> 

'> 1 9tJl{J • .c.S!JOOO 
!O l  b'17,b70 oi.IOOOO 

-11. 999Q  1,Jq4dte , H1000 

'   TOTALS 
 

 
 
 
 
 
 
 
 
 
 
 
 

rorAt.S 

0  ,ooooo 1.sqs ttd9 ,ooooo 1•8•1•803 

 

1l::il  YtA  ••• • BILLS 
PAT f.   (:{H,d)UMPT IJI\.  COII.:iUMPTJOII; 
HLiJtK   tll.UC   CHARGES 
IlPPE)   t lJAf>,f!Tl ;S   PRE SC. T 

L!<lJTS  CCf-.,.PEI<i... 'ilAK   P£N CCf 

., )nt!d27 

lv 1d!:'l7t3C4 
1f91/9  1 ,t!24t0119 

 
 

0 ,00000  1tb70t.iCLI .oouoo 1t927t981'1 

 

T  f 0 T          \'fA"'   ... t....  • HILLS 

Wt:li  (: COr>.SoJMPT IUr  CUNSU lPf!O t:LtNSUM llO CONSU•PT!ON CONSUMPTION 

eLOt'\ h . oc I( tHA l-i(S  Nt VENvES  CHA G S  REVENUES 
L H'tfr  uAt>.fltH.S PRtotNI PNOPOHD PROPOSED 

L    l  r1 I r:.; CCI- ..Fl_r-i ... HAR ·'  PlR ccr • PlR tCf u 
 
 
 

 
T (11AL 

5  lhStoOb  ' <.;;uoo Lild• Hlt  2,9!>000 UB8•o0o 
0  ! d'H6t967 ,ooooo 754.181 ,ObOOO 868!005 

'IY99 1 '1
.) 1     '0 l)t!  .311000 "'"""! ,ooooo bbb•bOI

 

 

ouooo 1•f')C,7ry  ,ooooo 2•0231!50 



 

Jj 

' u , 

8!RBl AND BXS(RB) 

 

 
 

 
 

8 • 2  REVl Ut CALCULATION 

o.o-4 · 

 

 
 

HI 

*************** CO PUTED A D QRMALlZEO YtARS *****•********** 111 **•**********''***** f ST YEAR •A•  *************•****** 
111 8(RA) AND BXS(RA) 

RECORDED MEHR  METER 
METER      NUM ER     CHARGES    R!.V!.NUES     CHARGES           REVENUES 
S!ZES  OF BILlS  PRESt'T     PRES[NT     PROPOSED   PROPOHO 

 
t ooo            l0lb 11                                   4e800       !Oo5H      5,500       loooqa 
lo>OO      427u              a,ooo        loOlo     q,zoo        .lt928 
l,ooo       lt.15,            ll,SOO      Odll       14. 00        s, 003 
l.ooo        l 0'        3.000         322     2&,000           36M 
-4.ooo              u.  l.IO,OOO                              60    Ub,OOO          552 
o,ooo         4,    60,000          !i!O      •2,000           3&8 
e,ooo        eo,      !2S,ooo        z.soo    1•5,000        •••oo 

 

TilT ALB 

TEST YEAR METER METER 
NUMBlR CHARG S REVENUES  tHARG£5 REVENUES 

OF BILLS PRESENT  PRESENT PROPOSED PROPOSED 

 
30&&,  4,600       14>71•             5,'500              hohS 
Ul,  8,000        lo•so    •,zoo        $oQ&6 
lU, 1Zo500                     4ol5•    14,500        StOH 

14. Zl,OOO 3i!S  2&,000 3&8 
12, 40,000 QSS 4&,000 556 
4,  80,000 lU •z,ooo Hi! 
zo, us,ooo  2o525 145,000 z,qzq 

aOOO JSS8, ,ooo i!So•23 .ooo •••au 
 

 
l '0 0 0 
1a50Q 

.!> 2a000 
!,000 

(\)  4,000 

6,000 

81'1000 
 

TOTALS 

38.1, ,ooo 2bo!8J  ,ooo 30!It! 

••••••••••••••••••••••• lUT  YEAR •8• •••••••••••••••••••• 
]0.1, 4,800 14o8bb 5,500 !7o03 

l.l!b, 8,000 lo485 q,zoo 4t007 
}5i!, u,soo  4oJ9q 14,500 5o! Ol 

14 . ll,OOO ll8  z ,ooo HI 
40,000 no  4b1000 S l 

4,  80,000 3lb  qii,OOO 3H 
i!O, us,ooo  ilo550 !45,000 2oqss 

,ooo 3q3b, ,ooo a,••• ,ooo 30o4U 



 

••• 
VfAR 

ona.aoo 

..w.......,............,., • 
 

 
 
 
 

HOUl!Nf 
COMPUTED NORMALIZED ren  YUH 

YEAR 
PR<SENT PROPOSED PRESENT PROPOSED PRESENT

 

 
IUT  VUR 

•B• 
 

·I !tSQS, H 

i!5t923 

PROPOSED PRt$[NT PROPOS£0 
11 sq 1 • su lt595tb39 !o64S.803 lt070tl24 I• <71 989

 

B•2 <!9.813  i!5t9i!j 29o81l .18l
 lt752t?88 2t023tl50 TOTAlS loo2!o31>3 ioB71oo!o  lol>21o51>3 !o87t.olo 

 
RRCR 

ADJUSTED 

ltUbt$07 
lOti II 26• 4Q4 JO o 412 

1•71••233  2oOS3ttU 

TOTALS 1t601t707  !9 648th'H  i•i>Oio107 1•848tb98  !oors•n• 
 

lt9l4tl2l 1•157•••• Zo0i!8o4!b 

 
 
 
 

 



 

HST Vf;.AR  FORECAST B (A) l&b2l7,q 
TEST VEAR H FORECAST 8(8) !&qss!,, 

 

• 

•• 

'f(J1V  '1'lJ mrfu?i[,grc'7)1tN /;''' ·oau··--- "C:y":>-;/-;:9-;/"71":.---;-,:,::.-:,::::-,,::-, "::y::.::,--:,   -:M:-1:-:,:-:,-:.U:-:M-::-C;M:::-.  R::G:,:: .  --MONt t-4\, V tH\.\. 1NG    t.'t  't\,E. 

UM A AG  OATA AND UAT105 FROM P"EFAC[  PAGE PLUS R(C) AND HRCM 
 

!NPUT 
 

RECORDED CONIU•PT!ON  CCF PEA METER YEAR 

 

.
I
..
D
...
E
..
N
...
f
.... 

Q(R) 

 
VALUES 

........................ 

l8J,o 
NORMAL IZED 
TEST VEAA A FORECAST 
!Ell YEAR B FORECAST 

 

Ar.CORDED AVG NO OF Hll.LI PfA YEAR 

Q(N)  281,0 
Q(Al 2q1,0 
Q(Bl lOO,O 
 

S(RJ  l6Zqb6,0 

 
 

RECMOEI)   AVG    NO OP HILLS PER YEAR <EXCEPT  SMAl.l.EST MU R) 

H31 YEAR A FORECAST 
jf$1  YeAR B FORECAST 

 

RECORDED REVENuE 
REVENUE VIA •ATER USE TAOLE BY COMPUTER 

 

CALCULATED RATIOS FROM INPUT DATI 

BXS(A) ZJ2Q&,o 
BXS(A) UQ78,5 
BX8( )  urn,z 

 

R(R)  lb0!707,0 
R(Cl IU!5U,o 

 

 

RATIO Q(RC) 
RATIO  Q(RN) 

RoT!D  Q(RA) 

RA!JO  Q(RBJ 
RATIO   B(RA) 

RAT!O B(kB) 

RATIO   6XS(RAJ 
RATiO   BXS(RBJ 
RA1!D RRCR 

t,oouoooo 
!,0000000 
t.ouqcozo 
1.10le817 
1,0202173 
1,0«08407 
1,0100017 
t,o.:ooqe! 
,qon  sz 

TO CHANGE RlC VR CONSUMPTION TO COMPUTED VR CONSUMPTION (A-wAYS !,0000000) 
TO (MANGE REC VR CONSUMPTION TO NORMALIZED YR CONSUMPTION 
TO CHANG NfC VA CONSUMPTION  TO TEST YR •A• CONSUMPTION 
TO CHANGE HEC VR CONSUMPTION TO lEST VR •S• CONSUMPTION 
TO CHANGE ALL THE REC YR  ILLS TO ALL THE TEST VR •A• BILLS 
TO CHANGE ALL THE REC YR BILLS TO ALL THE TEST VA •8• BILLS 
TO CHA,Gt THE REC VA BILLS (EXCEPT SMALLEST HEIER) TO TEST YR •A• BILLS (EXCEPT SMALLEST METER) 
TO CHANGE THE REC VR MILLS !EXCEPT SMALLEST METER) TO TEST YR •M• BILLS (EXCEPT SMALLEST METER) 
REVENUE ADJUSTMENT fACTOR (REC YR R I COMPUTED VR R) 

 

UMBER OF AATE OCKS w 
'UMBER OF METER SIZES • 

! IYcf   on Pr<floce /)qge 
 
RECORDED DATA Y AR  R 

 

RATE flLOC< RtC NO OF 
 

REC   CONSUMPTION 

 

CONSUMPTION 
UPPER    \.IN!l tl!LLS PlR P!:R    RATE BLOC< CHAkGES 

(CCF l RAT!.  BLOCK CCf   PER YEAR PRESf NT PROPOSlO 
 

5 l 7 221  5 8 4  <,5!>000 2,qsooo 
30  12 26> t•osqqs ••oooo  ,4&000 

q qq !bOOR  18424.!8 ,38000  -"14000 
 

ME. fEN  AVG t O   OF METER (MANGES 

s 1ns I> l LL S BY 1 PER MONTH 
(!RCKlS) ME!tR  Silt PHESEN! PRQPOSEU 

,62?  172<?\.  2,550 i,qt;t) 

t,ooo     303o,       4.800      5,500 
1  00           tJtn.          8,000    q.eoo 
2$000      3U5,      !2,500   !U,500 

;,ooo      IR,               23,000   2o,OOO 

u,ooo       !2.            uo,ooo    Rb,OOO 
o,ovo                110.·.)00           92,000 

s uoo             dO,     t 2') t ·J 0 (l        i«'.:i0000 
 

 
 

\' 



 

Q; 

EIHIBIT   D.4 
 

WA'l'm llSE Am.Ll'SIS  CAWUIATIOi 

M:lnimum Charge Tariff 

Monthly Billing 
 

 
Number • · 

of  ; Minimum 0 - 5  6  - 30 

·-------- B l o=ck ------ -B ·J J s-- : C c f -- : A = 5 A = 5 -0v e r 3C - 
 

0  -  5 
6 - 30 

Over  30  a! 

Total!!:! 
 

Minimums£/ 
Total Bills 

17 ,221!:1 
125,285 
16,6o4 

159,110 
 

 
 
 
 

Present 

Quantity  Rates 

55,834 
626,425 

83 020 
 
 
 
 
 
 
 
 
 

Revenues 
 

Minimum 

6 - 30 
Over  30 

Subtotal 

159,110 
1,697,670 
1,344,318 

$  2.55 
.4o 
.38 

$ 405,731 
679,{)68 
510,841 

155'64o 
 

Minimum Charges: 
1" Meter 3,036 $  4.80 

l "  "  427 8.00 
2" "  345 12.50 
3" "  14 23.00 
4" "  l2 40.00 
6"  "  4  8o.oo 
8"  "  20 125.00 

Subtotal 3,1l5t! 
,, 

Total  Revenues per  Water Use  Analysis 
 

 
!972 Recorded  Revenues 

Residential 
Commercial 
Industrial 
Public Authority 

'.rotal Revenues 

 
Correction Factor HRCR 

 

$  14,573 
3,416 
4,312 

322 
48o 
320 

2500 
$ 25:923 
 
$],621,563 
 

 
 

1,133,2 7 
76,133 
2,680 

l8Q,647 
1,'601,707 

 
96.78 

 
 

!/  Bills with Q} W.nimum Q, .except for smallest  size  meter in ;smallest bl.ock 
where they are  all those referr.ed to in EJ  below. 

pJ Bills with 
A 

Q Minimu 
 

m  Q,  exe.ept for smal.lest si'Ze meter. 

sJ 1Smallsst size  meter billi with associated  Ccf   for Q  l>'.inimum  Q. 

Igno;re this sum as Q  charge is  in 159,1.10 bill quantity  charge. 
 
 

4-30 



 

" 

EXHIBIT  E.1 
 

#A'rER  USE  ANALYSIS  TABLE 
 

Service Charge   Tar>iff 
r onthly Billing 

 

 
 
 

() 

l 
2 
3 
4 

 
7 
8  1 
9  l 1 
10  1 
11 
1.2 
13 
11< 
15 l! 
16 
17 1 
18 
19 
:ro 

21 - 22 
23- 24 
25. 26 
27 - 28 

3!) 
 

 
• 51) 

51 • 6o 
61. 70 
71 • 110 

                       81. 90 
91 • 100 

101 • 125 
1.26  • 
15'1 - 
l!Ol • 
301. 
lt¢1- 
51)1 • 

O?illl' 

3 
229 6  1 
197 1 
105  2 
119  2 
73 

154 
lo4 
1.21 
nlo 
27 
21 

32 

 
 

(R) 

Card:tts 



 

2 ,.. c   ,   wrEit·YEAII '' 1/Ert:lt CHAitiE$ 1/l!!!!f!."'----- rN 

.i P'TN hi fltJN11 h'OM lftff N f{WIIP. Cuentkllty  ql/.,lllhltut dgAI  juaHfh<i 

flllt$111 •MI• tltif:IRWII  i1111flt:'IIW 'V. 
I 

J 

RATE IJLIJCK  1!,.11£/f LIMIT$ 

11/,.L$ IIY IIAf'E  I LOCK  • 

CCF    ' 

IlLLI /YEA/I    . 

I. 

10 

CONSUMPTION CHAIIU8 

CONStJMPrt<JIII ,.Eft IIAT'£  1/.DC 

/ f;F 

K CCF/t'EA 

 

z;..n;::;:.r:::::;::ll./:"'¥11 

·- · ..  - -  -·  .. E.l<.\'\18\"f    E.2·  . 

 
ONE SHOT OR  ESTREVS DATA INPUT SHEET CALIFORNIA PUBLIC  UTILITIES   COMMISSION 492 1213 . 
r ·   !flflthJIDiwfefOit, H'  nUt l,r. .  oh  ,  ,  ,  '"--"---  ·          , 

l!IIOf£iJp CUD  ITDI  ,   UNITS UAO  IT'I:M 11'8 

I. ,..,. CN/liBIIAt- IAwtg flfiwlffH ,.,_, ffl.-1 wllffl  IJN8HOT sn 8IIN I,.,.._ I IJXS IJIL  $   YEAII M!!:!f__ SIZES 
     1   

_ INCH£$     , 

lliD'fi#Mihlil.wSfNIIIIA. $$flt#fllh911bltJIIIt.ft'illfi#I'Hft:tlewdl. 1  11 .-             /Y£.q $  1/LSIYMCTtlfS/Zl'$ 8/L  /-_'All , 

• HN I, fJIJUII$  ''• '.,.Jti,INt "n '" 
 
 

TREND "'i 

 



 

. 

 
 
 

 
INPUT OATA !OENI VA UU 

!lllllf"'llll ... ............ 
RECORDED COOSUMPT!ON CCF PER MEIER TiiR 

NORMAl., !ZED 
TEST  VEIR  A FORECAST 
TEST V[A 8 FORECAST 

Q(R)  281,0 
Q(N)  lei!.0 
Q(Al HI,O 
Q(8)  100,0 

 
RI:COROEO IVG NO 

TEST YEAR  A 
TEST  VEAR    8 

 
RtcOR0EO AVG NO 

TEST VUR     A 
TEST  YEAR  6 

 
OF 6!LLS PER 

FORECAST 
FORECAST 

 
OF 8!1.1.5 PER 
FORECAST 
FORECAST 

 

 
 

CALCULATED RATIOS FROM INPUT DATA 

 

8(Rl 1Uq&8,0 
B(A)  looZ27,4 
8(8)  toqS51, q 

 

SXS(R)  ZHQo,O 
BXS(A)  2}478,5 
8XS(8)  23713,2 

 

R(R)  zonqu,o 

 

 

RA T!O   Q(RCJ !,0000000  TO  CMANGE REC YR CONSUMPTION  TO COMPUTED VR CONSUMPTION (A WAVS 1 0 0000000) 
RA T!O   Q(RN)   eqQbiH> lJ  TO CHANGE REC VR CONSUMPTION  TO NORMA IZED VR CONSUMPTION 
RAT !0  Q(RA) !• 0486342  TO   CHA GE REC YR CONSUMPTION  TO TEST YR •A• CONSUMPTION 
RA!!O Q(RB)  !,!028q75 TO CHANGE REC YR CONSUMPTION TO TEST YR •8• CUNSUMPT!ON 
RATIO  S(RAl l,olo0002 TO CHANGE  A\.\. THE REC YR Bl\,LS TO AL THE T!ST  VR •A• BILLS 
RATIO  B(RBl !,0404000 TO CMANGii AU THE REC VR BILLS TO ALL THE TEST VR •B• SILLS 
RAl!D SXS(RA) 1,01000!7 TO CHANGE THE REC VR BILLS (EKCET S•ALLEST MtTER) TO TEST VR do B!L\.8 (EXCEPT  SMALLEST M!.HRJ 
RATjQ   6XS(R$l loOilOOqSI TO CHANGE THE REC VR SILLS (EXCEPT SMALLEST METER) TO T!ST VR •Be 8lt.L8 (EXCEPT  SMAI.I.EST METER l 

 

NUMBER OF RAT[BLOCKS • l 
NUMS[R OF METER SIZES •  8 

 

RECORDED  DATA YEAR R 
 

RATE BI.OCK 
UPPER I.IM!T 

(CCF) 

 
REC NO OF 
SILLS P£k 
RATE BLOCK 

 
REC  CONSUMPTION 
PER  RA !E  8LOCK 

CCF  PER VEAR 

 
CONSUMPTION 
CMARGES 

PRESENT PROPOSED 
 

5  18142 
30 128135 

q?Q?  IUal 
 

METER AVG NO   OF 
S!lU 811.1.5 av 
(INCHES) METER S!H 

 

0hi!S  ll U<, 
1,000 17H5, 
!,500 i!US, 
,,ooo lqU, 
J,OOO  no, 
u,ouo !6b, 
0,000 125, 
s,ooo  ••• 

 

 
 
 
 

METER 
$ PER 

PRESENT 
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184b40U 
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RATE CONSUMPTION CONSUMPTION CONSUMPTION CONSUMPTION CONSUMPTION 
BLOCK BLOC< CHA GES REVENUES C"ARGES REVENUES 

 

CONSUMPTION CONSUMPIION CONSUMPT!ON 
 

CONSU PT!ON 
 

CONSUMPTION 
BLOCK CHARf, S REVENUES CHARGES REVENUES 

fJUANTIT!ES 
CFwPfR•'IEAR 

P ESENT 
PlCC' 

PRESf.NT 

u 
PROPUSEO 

$   P!R  CCF 
PROPOSED 

u 
 

, 

 
 

PAGf!    '·  CUMPUT£0  Vt:AR
 

--- ---------------------  -- " -·-  ,'.t: 

 
UPPER fWANTl!itS PRlSlNT PREHNT  PROP08f.D PROPOSED 

l,IM!TS CCF•PfR•YEAR ' PfR CCF u $ PER CCF u 

nn o3e   ,5!000   J()Qt3t.l9  ,SQOOO  IJ01tQQ2 

lO h7!2o8!0  eLIOOOO o85ol2  ,UbOOO 787•893 
qqqq  t.3•To! 7•  ,38000   S!!oOlo   ,4MOOO  502t7S7 

 
!OUI..S 

 
0  3t8t!lo022 ,00000  ltSqt;,,jqq  ,ooooo 1•8«2ob42 

 
 
 

 
 
 
 
 
 
 

.,. 

PAGE •• NQRNAl!UD YEAR 

RAH  CONSUMPTION CONSUMPTION CONSUMPTION CONSUMPTION CONSUMPTION 
BlOCK   8LOCK  CHA GES  REVENUES   CHARG S   REHNUES 
UPPE  WUANTlT!ES  PRESENT  PRESENT   PROPOSED  PROPOSED 
L!MjJS CCF ..Ptlh•VEAR     ' PER CCF   u  $  PER CCF   $$ 

s 182.830  ,51000 H t20l  ,sqooo ·1•870 

30  !o705tqb3  . &000 &82d85 ,4oooo 784t743 
qqtjq  !dUO,bSO ,38000  soq•••r  ,44000  58qt88& 

()l  TOTAlS 

01 0  lt8t?Qttl62 pOOOOO !o5Q!o07  ,ooooo !o83&••q8 

 
PAGe 7 •  lUI YEAR wAw 

 

RAlt 

LOCK 
 

LIMITS C 

s 600dq6  ,S!OOO ij08o203 .59000 ij72o 35 

30  !o802.Q36 ,t!OOOO 121o!75 ,l!bOOO 82QolS2 
qqqq lo e7o357  ,38000  5oU2t]Q6 ,44000 b28oOl1 

 

TOTALS  
0  i! 030dt93 Qooooo 1t671t77tt ,ooooo 1•••••&2) 

 

 
PAC.(   cl,  TEST VfAR '   i:J"'" 

 

 

NATE 

 

CONSUMPTION CON$\JMPT!ON CONSUMPTION CONSUMPTION CONSUMPTION 

BLUCK 
UPPt>l 

OLUC• 
,JUAN!!TIES 

CHARGES 
PNf_S NT 

RtHNUoS 
PReSENT 

CHARGES 
PWOPOSf.ll 

REVENUES 
PROPOSED 

L!M!!S CCf"wJJEFI•VF.AR I PEN CCF n $ PER CCF u 
 

 81Bd5• 
 

,5!000 4!Idb! ,50000 482o6?.Q 

.!0 loq03dl0 1'114000fJ HIt 244 ,«bOOO 87So430 

qqq !<5lbo09S • j(\000 S7bo4S8 ,44000 bb7o478 

 

TOTALS  
0  4t2.$1:1,tJ5Q ,00000 

 
ltf5'JtfHd 

 

,ooooo 2o02So7H 



 

n,ou 

nn, 

8CR8) AND BX8(H8) 

' 
zu, 

us, 

 
 

 
8 • Z, REVENUE CALCULATION • METER SU6•RUUT!NE 

E. 4 

 

 
 

ill 

************•** COMPUTED AND ORMAL!ZEO YEARS **************** lit  $$09$$$$8$0$$$9$$$$$ TEST YEAR •A• ******************** 
!II 6( A) AND 8XS(RA) 

RECORDED METER METER 
METER     NUM8ER             CHARGES    REVENUES  CHARGES           REVENUES 
SUES       OF BlLLS  PRESENT            PRESENT   PROPOSED   PROPOSED 

,en  !l 7i!2.  .s o J5bt2ql i!,qso  41lo ISO 

1 , o o'o              IHYS,         4,800       ao.aso      s,soo       no&&l 
!,500           i1H6,       s.ooo       u.  o•          q,zoo        no qo 
<,ooo      !qu,    !2.500     i!4o025    !4,500       211511 
3,ooo       i!76,          n,ooo            bo)OA    Zb,OOO       7 ol7b 
u,ooo       !U,  oo,ooo        7tM40          Ub,OOO        8o55b 
o,ooo       !25,      80,000      IOoOOO   q ,ooo        llo500 
e,ooo          •••  ti!S,ooo         loOOQ   145,000        3o08Q 

TOTALS 

TEST V[AR METER METER 
NUMBER CHARGES REVENUES CHARGES REVENUES 

OF 81,,8 PR[S[NT PRESENT PROPOSED PROPOSED 

!UiYH,  l,550 H4oOIO  ,Q50  ua.toq 
18155, 4,800 8Tol0l 5,500 •q•B I 
216$,  a,ooo UoiU q,zoo 
jqOI, u,soo  ZOo2U  14,500 i!8oiQS 
i119, u,ooo  6oOII 2b,OOO 7o208 
1&8,  40,000 7o5IO 4b,OOO 8oU2 
U&,  80,000 !Oo!OO  qz,ooo llli>l5 
au, 125,000 Jo030 !45,000  lt5l5 

 
 
 
 

.,. 

,ooo !&<q&e, .ooo 5!5ol88 ,ooo sqo, on 
 

 
ob25 

t,ooo 
1,500 

lhli7, ,ooo 5i4o5'7 .ooo 605o§ q 

,,,................... TEST  YEAR   •B• •••••••••••••••••••• 
!45elq, z.s o HI,seq z,q5o OlO o224 

1 83 3&,  G,800 88.014  5,500  100o8Qq 
8,000 22o304  q,zoo Z5obqb 

a,ooo 
!,ooo 
•.ooo· 
c,ooo 
o,ooo 

 

TOTALS 

jqb!, llo500 Uo508  !4,500 Uo42Q 
n,ooo ••47& u,ooo 7oHO 

140, 40,000 ?o540 4&,000 6oH8 
80,000 !Ool01 qz,ooo lloH! 

'"· 125,000 3t0b0 145,000 3t550
 

.ooo 11t45SZ, ,ooo 5l4o081 ,ooo b 10'528 



 

a.  S!5o288 s•coUJ  515o288 ''4t81l  Uco591 b05o5U  53Go081 

 

 
 

 
 

 
 
 

ROUTINE 
COMPUTED NORMAl!Z£0 TUT    VUR  TUT   YEAR

 
VUR  YEAR do  •8•. 

PRESENT PROPOSEO PRUENT PROPOSED PRESENT PROPOUO PRESENT PROPOSED 
6•1 lo5 bo}qq  loe•a•••• !o59!o0TS lo83bo4q8 111•71•174 lo9ZqoUl I o?55oOU 

TOTAI.S 2ol!!oU8  2o437o45§ ao!OooJbl ih4l!oUI  2o!•o•!11 2oU5t\qz
 

 
2oOZSo7J7 

bl6oSi18 

 
RRCR 

AOJU8TEO 
TOTAL.& 2o08So924 i!t407o71o l•060obbS  2t40!oMB z, h••n• co504o262 

2o!no Uo  2oU2olU 
 
 
 
Zohlo215  2obl0o0l8 
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INPUT DATA 

·
!

·
DE

-
N

·
T

·· 
 

VA UES 
............... 

RECORUEO CONSUMPTION CCF PER METER YEAR 
NORMAL UEO 
1£81 TEAR A FOR CA81 
TEST YEAR B FORECAST 

 

RECORDED AVG NO   OF 8!1.1.8 PER YEAR 
TEST   VUR FORECAST 
TEST VUR  B  FORECAST 

 

RECORDED AVG NO OF  Sll.i.S PER  VEAR (EXCEPT SMAlLEST MEYER) 
TUT    YEAR  A FORECAST 
TEST  V[AR  B FORECAST 

 

RECOROEO REVENUE 
REVENUE VIA WATER USE TABcE BV COMPUTlR 

 

CALCULATEO RATIOS FROM INPUT OATA 

Q(R)  283,0 
Q(N) iU,O 
Q(A)  ;n1,o 
Q!Sl 300,0 

 

S!Rl lb2q s,o 
S (A)  1&6227,4 
8(8)  lo955!,q 

 
BKS(R)  21246,0 
SXS(A) U4T8,5 
BX8(8)  21713,2 

 

R(R)  i!085qH, o 
R(C)  UI!U7,. 

 
 

RA 1!0  iJ(RC) 1,0000000  TO CHANGE REC VR CONSUMPTION  TO COMPUTED VR CONSUMPTION  CA WAYS !,0000000) 
RA!!O  (RN)   ,qqb4bb4 TO CHANGE R[t VR CONSUMPTION  TO NORMALIZED  VR CONSUMPTION 
RAT !0 Q O A) 1,0488]42  TO CHANGE REC YR CONSUMPTION TO T!ST YR •A• C0N8UHPT!ON 

RAT !0  Q(RB) !,102Bqa TO CHANGE REC VR CONSU PT!ON TO T!ST YR ·•CONSUMPTION 
RAT !0 S(RA)  1,0200002  TO CHANG! ALl. THE REC YR BILLS TO ALL THE TfST VR •A• B!L S 
RAT !0  B(RB) I,OQO«OOO  TO CHANGE ALL !H REC VR BILLS TO ALL THE 1[81 VR •B• BILLS 

01   RAT !0 B S(RA)  !,0\000!1  TO CHANG[ IHE REC VR BILLS (EXCEPT SMALLEST MfTERl TO TEST VR ...   BILLS !EXCEPT SMALLEST METER)
 

co RATIO 8X$(R0)  1,oaooqs1 TO CHANGE  THE REt VR B!LI.S (EXCEPT  8MAI,LE8T METER) TO TEST VR •8• S!LI.8   (EXCEPT SMALLEST M TERl 

RRCR ,Q877 95  REVENUE OJUSTNENT FACTOR (R[C VR R I COMPUTED VR  R) 

RATIO 
 

NUMBER OF RATE BLOCKS • 3 
NUMBER OF METER 8!ZES • 8 

 

RECOROED DATA YEAR R 

•n BLOCK REC NO OF REC CONSUMPTION CONSUMPTION 
UPPER  !.!MIT SILLS PER PER RA IE BI,.OtK CHARGES 

(CCFl RATE   BLOCK CCF PER YEAR PRESENT PROPOBEO 

$  18 I Ri! 58QOS  ,5!000 ,sqooo 
]0  128185 !H7110  ,40000 ,46000 

qq q  !o Q! 1841>404  ,38000 ,uooo 

MUER  AVG NO OF METER CHARGES 

BIU8 ev # PEN •O TH 
( INCHUl  METER   SUE  P !SENT  PROPOSED 

,b2'5 IH1U,  2,5 0 <,qso 
t,ooo pqys, 4,800  ;, oo 
I ,soo lH8, s,ooo q,zoo 
i,OOO lq z. !2,500 1 ,soo 
3,000  il1b' u,ooo  21>,000 

u,ooo l&b,  40,000  4b,OOO 

•• ooo !ZS, oo,ooo  q2,ooo 
s,ooo Z4, 125,000 tas,ooo 



 

 

18,142 58,908 
 

58,908 
 

128,185 1,937,710 640,925 1,296,765 
 

EXHIBIT E.4 
 

WATER  USE .ANI!L'rSIS  REVENUE  CALCULI\.TION 

Service Cha.rtle Tariff 

Monthly Billing 
 

Number 
of  0  - 5  6- 30 

  Block  Bills  Ccf  6 =  5  6 =  25  Over   30   
 

0 -  5 
6 - 30 

Over  30 
Total 

  16,641  1,846,404  831205  416,025  1,347,174 
162,968     3 1 8431022  783,038  1,712,810  1,347,114 

 
 

 
Consumption  Charges: 

 

0 - 5 
6 - 30 

Over  30 
Subtotal 

 
Service Charges: 

5/8"  Heter 
111 tl 

1 11  H 

2" f1 

3"  I! 

4 !I t1 

6H  11 

811 II 

Subtotal 

 
Queptity 
 

 
 
 
 
 
 
 
 

139,722 
17,975 
2,738 
1,922 

276 
186 
125 
24 

Present 
Rates  

 
 
 
 
 
 
 
 

$  2.55 $  356,291 
Ulo  86,280 
6.00  21,904 

12.50 24,025 
23.00 6,348 
4o.oo 7,440 
Do.oo 10,000 

125.00   3,000 
  515,288 

 
Total Revenues   per   \later Use  AnelyEis   2,111,687 

 
 

1972  Recorded  Revenues 
Assume 

 

Correction Factor RRCR 98.78 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4-39 



 

 
Totals 

 
139,722 

 
17,975 

 
2,738 

 
1,922 

 

276 
 

186 
 

125 
 

24 
 

162,968 

 

10,470 

Bills w/Q.< Respective Minimum  Q 50,623 8,676 1,005 688 30 29 19 23 61,093  

Min. W/0 5/d" 0 8,&76 1,005 Mlll J(l 29 w 3 10,470  

oXS(;l) 0 17'975 2,'/J8 l,g22 276 186 125 24 23,246  

 

) 

239  14  21  ,191   § 5  25,955   ..,  1,370  24,585 

"' 
' 

0 

" 

.; 

::g 

,. 

' 

CCF/ 
"  ,_002 =141 QCCF/ 

Q  162,968/(2 Mete" .  /Meter Yeor 

EXHIBIT f.l 
 

WAT!llt USE ANALYSIS TABLl!: 
 

Minimum Chargl> T&'iff 
 
Bimonthly BUli:tt.g with Monthly Tarif't Speeitieation 

 

 
 
 
 

 
0..5 ()..10 

1,332 1,332 

1,110 I  95 30  17  2  1,854 11.4 1  1,854 144  1,710 
2,248 107  20  9  02,384 0 136  2  4,768 272  4,496 

 

Month  Bimonth 
3,013  I 162  8 10  a3.19J a 

180  3 9,579  540  9,039 
4,001 151  16  20  m4,188 ttl  187  4  16,752  10 748  16,004! 

'"'_4,917  274 
'"l!.      5,570  243  l2 13  -..o5,B38 268  6  35,028 1,600  33,420 t!' 
""    6,243 344  19  14  6,620  ,;;377 7  46,340 2,639 43,701 

450  25  19  1 U\7 ,446  495  8  59,568 3,960  55,608 
441  12  17  1  1 7,527 472  9  67'743  4,248  6),49.5 

8,110 5.?,7. 10  §l 100  5 270  75
 

 
 

6-JO
 

567  11  84,502 6,237 78,265 
621  l2  95,724 7.452 88,272 
583  13  97,838 7,519  90,259

 

.t> ..!J2l 
2., 618  14  105,238 8,652 96,586 

-1'> CCF 2  579  15  103,050 8,685  94,365 
657 16  104,3.52 10,512 93tSlf0 

H  1 0 626  17  105,536  b 10,642  94,894   · 

a 636   l8  105,876 0 llt448 94,428 

"' 637  19    97,337  12,10)  85,234 
579 20 91,120 11,500 79,540 

"H 367 21.5  173,604 7,fff}O 165,714 

"' 72 23.5 151,366 1,692 11,9,674 
79 25.5  130,361 2t014 128,)47 

'
 

78  27.5  111, 2,145 109,802 
2  67  29.5  976  88,104 1 

2  2  214  32.7 998  767 
143 37.8 405 

I 

121  44.  c 

 
31-9999  71 - 105  4 

61-9999  81 - 90  48 121  119  4 
91 - 100  43 70  73  1 

,1M  101 - 125  52 120  154  17 
CCF 126  - 150  13  43  101. 3 

151 - 200  rl 15  47  l21  9 
201 - JOO 8 23  114  15 
301 - 400  4  2  27 9 
401 - 500  1 21  1 
501 - 1,000 6 32 

 
3,84.3,022 166,894 J,676,12S 

 

. 100.001 4.Jifll  95.61f!> 



 

..........  . 

· 

 

 
 

INPUT OA U 
 

RECORDED CONSUMPTION CCF PER METfR YEAR 
NORMALIZED 
!EST V[AR  A FOR£CA8T 
TEST YEAR e FORECAST 

 

RECORDED AVG NO OF   S!l.l.S  PER   VEAR 
TEST  VEA  A FO  €CA8T 

TEST VUR  e FORECAST 
 

RECoROEO AVG NO OF BILLS PER VEAR (EKCEPT SMAl.l.!ST MET£R) 
TEST  VUR  A FORECAST 
TUT    V AR  B FORECAST 

 

RECORDED REVENUE 
REVENUE VIA ••TER USE TABLE BY COMPUTER 

 

CALCULAI[D RIT!08 FROM INPUT DATI 

 
!DiNT VALUES 

............... 
Q(Rl 141,5 
Q(N)  141,$ 
Q (A)  145,, 
0(6)  150,0 

 

B(R) !blqoe,o 
B(A)  lhZZ7,4 
B!B) lbq551,Q 

 

BX$(R)  BZ4o,o 
U@(A)  l3478,5 
8XS! l U1U,2 

 

R(Rl teo&b4q,o 
R(C)  181obu,o 

 
 

A TID    Q(RC)  !,0000000 TO CHANGE R!C VR CONSU•PT!ON TO COMPUTED YR CONSUMPTION !ALWAYS loOOOOOOO) 
RAllO Q(RN)  1,0000000 TO CHANGE REC VR CONSUMPTION  TO NORMALIZED  VR CONSUM,T!ON 
RAT !0 Y(RI) !,OSOIIOO«  TO CHANGE REC VR CONSUMPTION  TO TEST YR •A• CONSUMPTION 

 

H!O  SIR A)  !,OZOU!T TO CHANGE 

RAT !0 Q(R8l  !0  IOHU• TO CHANGE REC VR CO•&uMPT!ON  10 TEST VR •B• CONSUMPTION 
THE Rlt VR BILLS TO ALL THE T[Sl VR •A• SILLS 

... 
RATIO 6(R8)  I,041b521 TO CHANGE ALl THE REC YR SILLS TO ALL THE TEST VR •8• BILLS 

'  RATIO BKS(RA) TO CHANG! THE REC YR B!L 8 (EXC!PT SMALLEST M TER) TO T£ST VR BII.LS  (EXCEPT SMAI.I.t8T  METER) -  RATIO 8XS(R8l 
1,0100011 
1,oaooqs1 TO CHANGE THE REC VR BILLS (EXCEPT SMALLEST METER) TO TEST YR •8• BILLS  (!XCEPT 8MAI.l.EST METERl 

RAT !0 RRCR ,qq55Q&6 REVENUE ADJUSTMENT FACTOR (REC YR R I COMPUTED VR R) 
 

UMSfR OF RAT LOCKS • J 
NUMR OF M!TER S!Z!$• & 

 

RECORDED DATA VoAR R 
 

RATE BLOCK 
UPPER   L!M!f 

CCCFl 

 
REC NO OF 
B!I.LS ER 
RATE  BI.OCK 

 

Ret CONSUMPTION 
P!R   RATE iji.OC 
CCF PER YEAR 

 
CONSUMPTION 

CHARGES 
PRESENT PROPOSED 

 

10 
&0 

qqqq 

 
M[T!R 

uzu 
(!NCHUJ 

 

1,
·
o
•
o
•
o
s 

t.$00 

.ooo 
],000 
Q,OOO 

.,ooo 
a,ooo 

 

'
O
U
3 
q
n
o
q 
M
l

o

& 
 

AVG  
NO OF 

811.1.1 BV 
Mnu  
un 

 

50

U

3
, 
S
O
H
, 
1
0
0
5

, 

$66, JO, aq, 
lq, 
U, 



 

 

 
 
 
 

MfER 

$ PER 

PRUENT 
 

5,!00 
q,ooo 
lboOOO 
25,000 

•.ooo 
ao,ooo 
lbO,OOO 

zso,ooo 

 

127088 

<oooqo 
ll«7H! 
 
CHARGES 
MONTH 
PROPOSED 
 

§,qoo 
11,000 

!&,•oo 
q,ooo 
52,000 
q2,000 

uo, 000 
zqo,ooo 

 
5,10000 
,40000 
,!5000 

s

,

q

o

o

o

o 
,
4
6
0
0
0 

0

 

4

Q

O

O
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B•a u . 06o 148oZ7o 129o01>0 l48oi!74 130.350 l49o757 U!oU3 1St• no 

-v .,-- v-ll"t""'lf' 'IW"r'I"'''"''""""'f""--c'llilt{tiN' N(@ji'W!f\1' ----- ---·· - -AT! l    "'ft.l   71 I TARlfi'P'   T"P'E  • 
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ROUT !NE 

 
 
 
 

CQM UTI!:O  NORMAl. IUD  TEST YEAR  TEST YEAR 

PRESENT PROPOSED PRESENT PROPOSED PREiENT PROPOUO  PRESENT PROPOSED 

6•1  lo4>8Y,U8 loeyM9o35& lo&87o588 l•q· ·l5&  lo7&!t7H 2oOJ4oql5  lo843ol09 ZoiZ8tqU2 

TOUI.S lo8UoM8  a.oqr,uo lo8Uoi>U  a,oqr,uo  1o sqz • ou  lo !UoUZ  !o970o8U
 

 

 
RRCR 

>OJusno 
IO!Ai.S !o808oeoq co088•3••  loSOBoo«q 2o066ol'&  loent?ss 2o!75oOo2 loq&bolb1 

2o280olqb 
 

 
 
 
2•210t1Se 



 

 
 

ONE SHOT OA  ESTREVS DATA INPUT SHEET CALIFORNIA   PUBLIC UTILITIU   COMMISSION 
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EXKIBIT   f.4 
 

WAT!m 1JSE 1\.NALl'S:'m  REVEifUE  <:.U.CUIA'rlON 
 

Ni!l:l.mUIIl Chll.:r'ge Tari« 

Bimonthly 111ing 
 
 

• Hum  er
 

•  •  •  •  I 
of  :Q > Min:l.mUIIl Q.: 0 - J.O • ll-"6o : • 

  mock  :  Bills  :  Ccf  : 6. .. 10  •  6=50  : Over  15o   • 
 

0- 10 
u-6o 
over 6o 

 
 
 
 
 
 
 
 
 
 
 

 
n:l.mum  (10  Ccf) 

ll-6o 
Over6o 

Subtotal 

 

50,623£/ 327,888  327,888 
97,709 2,000,909 977,090  1,023,819 
4 1166 1!3471331  41

2
66o 208;!300 1z097 z31l 

152,498  676£128 11346 1638!!/  11232 1ll2 lz097z31l 

 
10:470 

  162 968 
 

 
 

Present:/ 
Quantitil:  Rates  Revenues 

 

152,498 $  5.1 $  m;1 
1,232,119 492,848 
1,097,311 .38  417 1001 

).,687,589 
 
 
 
 

 
 
 
 
 
 
 
 
 

Subtotal 

8,676  $  9.6o 
J.,005 16.00 

688  25.00 

30  46.00 

29 ao.oo 
19  16o.oo 

  23  25().00 

10,470 

$  83,290 
16,o8o 
17,200 
1,380 
2,320 
3,o4o 
5.750 

12Q,o6o 
 
 

!otal Revenues per Water Use  Analysis  1,816,649 
 
 
 
 

 
'!:/  Bills with Q) Minimum Q except for sma.llest size me""uer  in smallest  bl.ock 

where   they are all  those referred to in £1 below. 

£1 Bills  except 'for smallest size meter with Q(' Min:l.mlllll Q. 

!/ Smallest size me""..er  bills with associated 'Cc:f ifor  Q Minimum Q. 

Y  Ignore this  sum as Q charge is  in r:;12,4Q8 bill qwmtity charge. 

!/ Monthly Minimum Charges dcubled ovsr that  <>f  monthly tuiiff. 



 

 

 

EXHIBIT  G.l 
 

WATER USE ANALYSIS TABIE 
 

Service Charge Tariff 
Bi-Monthly Billing with Monthly Tariff Specification 

 

 
 

 
0-5 

4# 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 

31-9999 

f 

 
 

 
0-10 

 

 
 
 
 
 
 
 
 
 
 
 

J.l-60 

· gf 
 
 
 
 
 
 
 
 
 
 
 
 
61-9999 

4 

0 

1 
2 

3 
 

5 
6 
7 
8 
9 

 

11 
12 
13 
1 
15 
16 
lT 
18 
19 
20 

21 - 22 
23- 24 
25- 26 
27 - 28 
29. 30 
31 - 35 
36-l!o 
41 - 

 

 
71- 
81. 90 
91 - 100 

101 - 125 

- 1,0 
151 - 200 
201 - 
301- 
Ool- 
501 - 
over 

 
'!'otol 

l!ll$(R) 

1,332 
1,710 
2,2 
3,013 
14.,001 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

43 
52 
13 
15 
8 
4 
1 

 

 
 
139,To!2 

0 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

105 

119 
73 

15io 
lO!o 
121 
110 

2T 
21 

6 

 
17 
9 
10 
20 
21 
13 
1 

19 
17 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

53 
65 

127 
117 
157 
233 
113 
60 

116 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1 

 

 
 
 
 
 
 
 
 
 
 
 
 
2 
1 

15 
10 
22 

52 
28 
16 
66 
112 
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3 
6 
8 
26 
10 
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ROUTINE 

 
 
 
 

COMPUTED NORMAL IUD TEST  YEAR TUT YUR 
YUR VUR •B• PRUENT  PROPOSED PRESENT PROPOSED PRESENT PROPOSED PRUENT PROPOS[O 
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TOTAl.$ i!o704oUJ lo!Ut705  2o704oZ4l ltlilo 705  i!o&oooqso 
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WATER  USE ANAL1SIS RlM!:NUE  <:A.LCUIATION 
 

Service <:lla.rgTar:i.f'f 

Bimonthly Billing 
 
 

• Number : : : : 
: o:f  : : 0 - l.O : ll-Oo  •  :

 
 

  Block  •  Bills : {!c:f .  .::l = l.O : .6=50 : Over  6o  : 

 
0 - 10 
u-60 
over6o 

 
 
 
 
 
Tots1 

 

53,683 348,687 348,687 
l.05,o49 2,134,622  1,050,490  l.,o84,132 
41236 11  59 1713 42136o 2llz8oo 11105255,2 

162,968 318431022  1 1441 537  11 295 1232 11 1021 553 
 

 
nsumption Charges: 

 
0- 10 
-60 
r60 

Subtots1 

Present 
quantitz Ra.tes  Revenues 

 

1,441,537 $ 0.51 $  735,184 
1,295,932  .4o 518,373 
1,105,553  .38 4201ll0 

1,'673,667 
 
 

 
Lmce Charges: 

f5/8" Meter 
! 1" ff 

i  1!" It 

2!i  " 
3"  n 

4" n 

6fl fi 

8"  " 

swtotsl 

 
139,722 
17,915 
2,738 
1,922 

276 
186 
125 
24 

 
$ 5.10 

9.0o 
16.00 
25.00 
46.00 
ao.oo 
16o.oo 
25().00 

 
$ 712,582 

172,:560 
43,8o8 
48,050 
12,696 
14,88o 
.ooo 
6,000 

 

1,030,576 
 

 

ftsl Revenuss per Water   Use  AM.J.ys:l.s 



 

QR 

.. 

EXHIBI'l'   :!!: 

Sheet 1 of  2 
 

Calculation oR! atios Q(RN),  Q(RA),   AND Q(RB) 

Min.imu!IICharge 

 

 
lie  note from  page   4-9 that  for  a Service Charge Tariff,  the subject 

ratios  were: 
 

Q(RN) .. §at .. §f:j 
 

 
Q(RA) Q R  ,.  §f 

 
Q(RB) • 

 
R  ,. §f: :5 

 

These ratios represent the total consumption charged  at the quantity 
rates for the normalized and  test years  as compared to the recorded year 
consumption. By "spreading," these volumes of   water are  segregated  _into 
appropriate rate blocks. 

 
All the water consumed  will net be  charged and   spread in a Minimum 

Charge Tariff'. The  part  not spread (but charged by  meter sizes)  IIIUSt be 
removed  from  the total consumption.  Thet  meter  charie  minimum consumption 
must  however  reflect changes in the  growth of   "meter sizes  except the .smallest" 
i.e., (BXS)  in a similar manner  to thet discussed in Chapter 4.  - 

 
To  simplify  the procedur.e, no  growth of   unit  consumption tor thase 

minimum bills is assumed. Tbis approximation should bs  satis:f'actocy  as the 
total amount  of   minimum bill consumption  is usually small. Referring to 
Exhibit D.l, we note that: 

 

Total <;onsumption less Consumption in Mini"'""'  BJ.oclui equa.l.s 
Consumption greater  than respective meter minimums 

 
For  the  recorded year R,  this  relationslrl,p can  bs expressed as: 

 

 



 

.. 

.. 

anob 

EXI!IIliT  H 
Sheet  2  or c 

 

Caleulation of Ratios Q(RN), Q(RA),AND Q(RB) 

Minimum  Charge 

In formula form this becomes: 
 
 

                      9(R)B{R) 
anob  (R) Read Q,.,,M(R) from Water  Use  Analysis 

table (lirectly; See   Exhibit D.l, last 
column  on  right. Equal to sum of   card 
10 entries. 

 
Q(R)B{R}, 

anob  
 

 

{N)  ... g N}B(Nl  (R) s(RN) 
&nob' 

 
Read O....,(R)  from Water  Use  Analys:l.s 
table <r.U-ectly; See  Exhibit D .1,  2nd 
collllllll from  right or compute   based  upon 
preceding equation. 

 
and, 

!IN) .. 

 

x\M).MRt; 

 

 
 

=  
QfN B(If}  

{R)B:XS(RN) 

 
 

Where: 

::0:    >M(R) 

 

anob  = Annual number  of   equivalent bills  per customer as calculated  from 

WUA   table data. 
 

= M for monthly  billing procedure, i.e. 12. 

= B for bimonthly billing  procedure, i.e. 6. 
 

 
 

 
 

Q(A)B{A) 

anob 
- (R) BXS(RA) 

"  " 
 
 
 
 

Q(RB) 

g(B)B\B) 
anob 

 
 

which are  similar  in  form to the Service Charge ratios where the f ow:!.ng 
are "constants:  'Q>M(R),  {R), and  anob. Note  these ret:los are 

calculated autanatieally  the canputer and   not by the :Eng:l.neezo. 



 

2 

L 

 

EXHIBIT I 
Sheet 1 of 3 

 

{;el"Culetion of B(RN), B{RA), and B(RB) 
 
 

Minimum  Charge 
 

We note :!"rom -l.O that to cal.cul.ete the subject ratios 'for a 
Service Charge Tari:f':f', we use the following :f'ormulaa: 

 
B{RN)  = 1.0 

 
 

B{RA)= 

B(RB)   =  :1 
 

As there are no meter minimum charge quantities, these relationships 

are sufficient. 

 
With a Minimum Charge Tariff, however, we must eliminate from part 

of the calculations those bills for meters except the smallest which use less 
than the respective minimum quantities, i.e., quantity BXSM. 

 
At the same time,we must typically recognize overall bill growth by 

wltiplying bills by B(RA)which applies to all bills end BXS(RA}which appHee 

only to bills except :for the smallest size.- 

 
Bills segregation by rate block also is required end is approximated 

in the :following :f'ormulas for a typical test year having N rete blocks (see 

also accompanying sketch): 
 

For block 1 and recorded year R: 

 
 

For all blocks end year A: 
 

B
1
{R) 

ll  {A) =  B'fii} [ B{R) •  B{RA) - BJCSM(R)   •  BXS(RA) 
1 

 

ll  {R) 
1 

= B'fii) 

 
[ B{A) - BXSM{A)J 

 
B  (R) 

ll  {A) = B2
'fii} [ B(A) - BXSM{A>] 

 

<R> r :l 
B:N(A)   = B'fii)  B(A} - BXSM(A I 
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I 

3 

 

 
 
 
 

I Note: 

EXHIBIT  I 
Sheet 2  of   3 

I B(R)  =  :f$(R)   - :Bl{SM(R) 

i 
..:B(R)   =  B

 
 

(R)  + BiR) +  •••• +   {R) 

i  1
 

= Recorded bills in respective blocks as shown  on  Card  3. 
See  Exhibit D shaded area  which   is  typicaUy B (R). 

\ 
2

 

I B(A)  =   :<:B(R) •  B{RA)
 

I  
BXSM{A)    = .sum of   bills except the  smallest  for  whih consumption was 

I  less  than the respective meter minimums for test  year A. 

I  Equal typically to:.  BXSM(A)   =  BXSM{R)   •  BXS(RA) 
 

It  is calculated by  computer as part  of   "Revenue <:al ulation 
Meter Sub-routine  ll-2" and   entitled "'l:'otal of   Test Tear 
Number of   Bills." 

 

(RA)  =  Multiplier for bills in N  rate block used   to estimate Test 
Year  A  bills based  upon  recorded bills  in that rate block. 

 
 

B  (RA) = 
1\(A) 

 

=   =<: BtA - BXSM A
 

1  1\(R) :<:B  R BXSM  R 

 
 

B (RA)
 

B (A) 

= 
2 BlA) _ = A) 

=
 

2  B {R) 
2 

B {R) - BN(R) 

 

Therefore, for all  blocks and  year A: 
 
 

 
 
 

The  ratio B(RA),  therefore, becomes  almcst  iderxt:l. al  to that used in 
the Service Charge   calculations  except that  the  removal of   minimum bills is 
approximated as shown  above by  use  of   the terms BXSM(R)  and  BXSM(A). The 
computer handles  this problem automatically as  required. 

 

 
 

Note, these ratios  are calcul.ated automatically by  the  computer and 
not   by  the Engineer, 
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TYPICAL  WATER USE ANALYSIS  TABLE  SCHEMATIC 
 
 
 
 
 
 
 
 
 
 

B(R) 
 
 
 
 
 
 
 
 

B (R)  • B(R)  + BXSM(R) 
 

B(R) 8 B ( R) + 8 ( +••• •. 
111 
( R) 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

-- -----'-"-" 

a f ....-. 
 

s_ _< R_>   
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EXHIBIT  J 
 

 

CCMPUTER USE  OF BlCS(RA)   AND BX.S(RB) 

AS A  FUNC'i'ION   OF TARIFF  'ITPE 

 
 
 

The o0omputer uses the   BXS(RA) and BX.S(RB)  ratios in slightl.y 

different ways depending upon  whether a  minimum charge or a  servi.ce  char,ge 

tariff is being calculated.  The  two following simplified exampl.es  demonstra:"ue 

this  procedure which  is  reported on  the printout under   the   heeding B-2 

Revenue  - Meter  Sub-&uti.ne. In both cases, the smallest size meter is 
 

.625  inches. 

 
 

 
Meter  Size 

 

.750 
1.000 

No. of  Bills 
Recorded. 

 
y z 
Y+Z 

 
 

 
Service  Charge Tariff 

No. of  Bills 
Test Year  A 

 
 

Meter  Size 
 

.625 

.750 
1.000 

No. of  Bills 
Recorded 

 
X 
y 

z 
JC+Y+Z 

No. of  Bills 
Test Year  A 

 

Difference =  (X+Y+Z) •  B(RA) - (HZ)  •  BXS(RA) 
 

While  the   smallest size meter is not   used  obviously in the minimum 

type   calculation for determining meter   revenue, it must  always be  listed 

elong wi.th  ell other meters on Card   4. 

 

11/ Note  Exhibit I for the   procedure used  in approximating the  number  of 
bills for all meters except  the   smallest where  consumption  oeeds 
respective mster   size minimums. 



 

CHAP'l'E.R  5 
 

ONES OMPUTATION 
 

 
A.  Procedure 

 

As  noted in the abstract,   this  type of   run was  developed to provide 

rapid analysis  of   the ef:fect o:f  consumption  upon  revenues. To  use  it,  the 

Engineer merely includes  the  Forms  CI  (omi ting an  entry t'or cols. 43-44) 

and  CD  with the ESTREVS  ForrJ/ and  adds the word  ONESHOT  to {;a.r<l. 1,  spaces l. 
 
through 7. 

 
Since this  procedure was <l.eveloped  prior to the formation of   the 

Committee,  it has been modified to bring  it into line  with the {;ommittee's 

recommendation through providing the Engineer with the option  to enter the -word 

HORIZONTAL  on  Card 1,  spaces '66 through 75.  Thst instruction removes the time 

trend of   unit  consumption Qt  for  years A  and   B and   thus overall consumption 

changes only with respect  to  customer growth. Unit <consumption  for years A   and B 
 

is  thus the  normalized consumption. See  Chapter 6  and  Exhibit M  for  the 
 
Committee recommendations. 

E.  Background 

To  connect CLI .A'l.'E to ESTREVS  and   thus carry  out ONESHOT, the  LINKUP 
 

program was  developed. The  flow diagram for  LINKUP is  shown on  Exhibit K.2 
 

and  the summary  description is  in Exhibit K.l.  The  flow <l.iagram  shows   that if 

forecast water consumption data is available, i.e., "yes", only the data as 

shown  in Form  ESTREVS  is  required to  obtain estimated revenue figures  from the 

computer. If  such data  is  not available,  then additional  data to be   recorded 

on  Forms  CI  and  CD is required, after which   the  computer will deve1op "estimated 
 

revenue-s .. 
 
 

J) See Exhibit L.l,  pages 1-10, for  typical  time trend run ONESprintout. 
Page  1 shows   the Forms  CI   and  CD data,  while page   lO  shows   the ESTREVS input 
data.  Exhibit L.2 shows   typical printout sheets for a HORIZONTAL ;r-un. 
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Basically,  LINKUP eonnects CLIMATE  and  MUREG  to ESTREVS by  delivering 

recorded  normalized and   foreeast  water e msumpt:ion,  i.e., 

Q{R),  (N),  Q{A),  and  Q{B) 
 

to the latter  program. 
 

A key   advantage  of   using ONESHO'l'  is that after the Engineer ,estimates 

his  basi.c customer information  (water  use   analysis,  gro-wth,   and   prieing data), 

the sensitivity  relating to selection of   reference weather sta:tion ean  be 

readily  determined as the data  input Form  ESTREVS can be  reud with any 

number   of   difi'erent  weather stations. Thus   the significance  of   changes  of 
 

water consumption in  terms of   revenue {the final  objective of   this undertaking) 

can   be  quickly evaluated.  In many cases, it may eliminate considerable r.eseareh 

on  weather station ·Choice,  reliable data, etc.  This approach requires, however, 

that  customer estimating rather  than  consumption estimating be  done first, 

whkh is a reversal 'over the general past staff  procedure and that  the estimated 
 

water consumption be reasonable. 
 

c. Examples 
 

See Exhibit L.l for the original  ONESHOT  procedure and  Exhibit L.2 

for  the procedure adopted by  the  Committee in which time trend  is ignored. 

Note  L.l-7  versus L.2-2, Q  values. 

On Exhibit  L.1,  page L.1-1 shows the CIand CD data wh:Lch was  used to 
 

carry out CLIMATE  with results  shown  on  p;;.ge L.l-7. Page  L.l-8 shO"..re   the ES"!'REVS 

input data while L.l-9  provides the revenues. Page  L.l-10 summarizes ESTREVS. Only  

L.l-9 and  L.l-10  naed be  :retained as ESTREVS  records. 
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Overall  Program: ONESHOT 

Calling  Program: LINKUP 

EXHIBIT K.l 
Sheet 1 of 2 

 

Subroutines: WEATHER 
 

 
 

 

ESTREVS 
 
 

LINKUP 
 

• • •  reads user-supplied variable input 
 

••• either 

Furnish Form ESTP.EVS 

 

••• 
 

calls  subroutines WEATHER  and  MUREG 

obtaining further  input tram  them 
 

cr 

 
 

Furnish Forms  C!& CD 

• • •  reads further input directly  from  user 
 

 
 

••• calculate ratios required by  water   revenue 
estimating subroutine ESTREVS 

 

••• calls  subroutine ESTREVS 

 
 
 

•••  reads user-supplied variable input 
 

••• searches Weather  Bureau   tape for 
('recipitation and   temperature data 
\or reads precipitation  and 
temperature from  card input) 

... rforms adjustments to data 
adjusts for maximum monthly 

precipitation limit and   inter 
polates for  missing datal adjusts 
for billing cycle) 

 
••• provides adjusted valuss to stepwise 

multiple regression subroutine M'VP.EG 
{lists  data and  reasons for dropping 
data from  list of   adjust.ed values to 
he  used  subsequently) 

Form ESTREVS,  Line 1A 
required 
 

 
 
 
 
 
 
 
 
 

Forms  CI &  CD 
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EXHIBIT K.l 
Sheet 2 of 2 

 

 
I, 

 

••• a  stepwise multiple regression  subroutine 
which  provides normalized projected 
consumption valuss !or input into 
subroutine ESTREVS 

 

 
ESTREVS 

 

• • •  reads user-supplied variable  input 
 

• • • upon  instruction, uses only last  recorded 
normalized  consumption as basis or Test 
Years  A&:B  consumption; otherwise uses 
trended  consumption valuss 

 
•••  computes estimated revenuss for  water 

utilities 

Form ESTREVS 



 

FLOW DIAGRAM 
 

WITH U$£  Off DATA  INPUT   SHEETS  SHOWM 
 
 
 
 
 
 
 
 

(I) FURNISH FORM   ESTREVS 
 
 
 
 
 
 

)ol.::: --.......  C liM AT£ 
 
 

 
 
 

YES 
 

 
 

I-PUT   TO 
UTREVS 

Un FORM  ESTREVS, 

LINE  lA  REQUIRED 

(!)FORM  £STR£VS,OMIT LIN lA 

FURNISH  fORM  I 

AND  FORM   CD -- 
 

YES   

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

!Hi 

j 



 

'" 

· · 

,. 

 

 
.iif"e"W'--e-I;'YW$>&W'I'Pi'"7'0'1'0'   lllf<IM[.'YJr.f3' 

--- -- -------- 
NON -HORIZONTAlONE-SHOT  RUN 

DATE 0612511 
 

SHTiflN NAME I ONE SHOT OEMO 

!NPIJI TYPE I 
 

AX!MIJM Ali.DWEO  a, 

EXHIBIT L.i -1 

 

BILLING 
 

TYPE 

"' 
GROUPING !VPE  A 

 

S!UT!NG  YEAR  FOR  RAIN   &   TEMP I lq•• 

MEAN MA!MITEMP PERIOD (V!ARS)  30 

 

START YEAR NA!ER CONSUMPTION Dill I  !Qo& 

AT!R CDNIUNPIIO• PERIOD (VEIRSl ' 

ITAT!UN NUMERICAL !DENT ! 1716 

 

FORM   CI  INPUT   DATA  (from Exhibit A.l) 
 
 
 
 
 
 
 
 

,_ Ca/cu!afed bq  computer 
 

lDENt!F !CATION 

,,   
ONE SHOT DEMO 
ONE SHOT DE·'10 7& 

 
YEAR C0N$UMP!i0N STATION 
 

lqbb 404,20 5738 

!067  426,10 5736 

!'rom  CI  inf'ormation 

l ONE SHOT OEMO 76 
ONE SHOT OE•O 76 
ONE Sf10!   OEMO 70

 
t%s  •t•,oo 5H6  FORM  CD 
!060  392,00 5738 

ON[ SHOT DEMO 1o 
ONf Sf10T O!MO 76 
ONE SHOT DEMO   To 
ONE SHOT or::•o   76 

!
t•
0
r
7
o
!  4

•1
j2

s
,
r
0
o
0  S

s
7
m
l8 

!072 0!3,20 5738 

1•1£  •zo,so 5738 
!974 420,10 5738 

RECORDED  DATA  (from Exhibit A.2) 

 

 

\_Note' Er?5"neer  requested ir>  C I d C/) 
thor  lost t;tf'or  be ;g74  even fhov.f.h 
Weofher /Qpe  confoined  1.97S dofo. 
Nine  year span run. 
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--·"----"-·;co ·;t   rr s··r f 0  V A L u  f $""-'iiF 

 
YEA   RAIN    TEMP          •ATER 
u,   1,U         M,O     40 ,20 
u, u,oo           b0o3        4;!&,10 
u,  Ue7S          .l.l  414,00 

n, 14,6§ Uol  l z. o 
70, u.u ea,z 41So10 

"n,' 
e,u o. uu,  o 

 

AUfiJsled for miixTmum montllly  rainfall and billing  cycle 

e,n &lol uu,u 
n, !&. 1 &lo U20, 0

 

14, u,oq  u,o  UO,IO 
 

NUMSER OF OBURVAT!ONS 
 

SUM   R   ADJ @  !I,UI 

SUM T   ADJ  •  110,1>8. 

NO,VRS, we DATA uno  • 30   IIIII  IIIII
 

 
 
 
 
 
 
 

If 2 or more consective.iletns (months,lemperofure or  rainfall) 
missing,yeor wi II be dropped and missing years  will  be listed. 

 

 
 
 
 
 

til 
. I 

i:b 



 

 

 
 

 
 

OM!RUTION$  q 

t R  T 
UM OF VARIA8c!8 

,UOOOR+OJ  '101!2!+03 ,55!UE+Ol 
 

MEAN OF VARIABlES 
,70000E+Oi ,II903E+Ol  . 12'>0E+Oi! 

 

$1ANOAR0 DEVIATIONS 

,i!Uh€+01 ,3!U9HOI  ,sqau.oo 
 

CORRElATION CO€FF!CIENTB 
t '10000!+01  ,U873E+OO ,437nE+OO 
R 0 i! 8Hh00  oiOOOOE+OI  ,5UHE+OO 

 
 
 
 

 
 
 
 
 
 
 
 

,40594E+OO 
o,b790U•OI 

 
 

Columns always prinfed  ouf in same  order. 

T ,u7onooo .sunuoo  ,I 0000£+0 I 
Q  ,aosqae•oo u,b7'l02E•Ol ,US07E•OI 

,04507£•01---Exponenf:. oorr-elofion ofT wtlh   Q 

.toooo£+01 is  . tJG4507 (typical) 
 

 
 
 
 
 
 

(j1 

I 

<D 



 

" 

 
 

 

STEPWISE REGRESSION CASE 

DE NOENT VARIABLE 

f•LEVEL TO ENTER 

F•LEVEL TO REMOVE 
 

STANDARD  ERROR  OF V 
 

 
SUP NO, 

 

ENTERED VARIABLE 
 

F•UVEL 
3TANOARO ERROR OF V 
MULTIPLE CORRELATION 
R•SQUAREO 
RES OEG OF FREEDOM 
SUM OF SQ RESIDUALS 
EXPLAINED VARIATION 
CONSTANT TERM 

 

 
 
 
 
 

,ooooo 

,ooooo 
 
 
 
 
 
 
 

lole!!l 
0  1155043U02 

,4o§qq 
, I b4 10 

7 
,quooE+o3 
0  !844$!+03 
2ql,71776 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
Alw'?Ys t,bufneednof  be 
step No. I 
 
 

See sfandord fexts for defailed 

explanaftot> of' sfofisfical terms. 

 

 
 

 
I 

sTEP   NO, 

 

SETA PRIME 
,4QSQ4h00 

 
SE(BETA) 
oi4QIQE+OI oii7S2E•CI 

 

ENTERED VARIABLE -'1-------AIW'?)IS R  bul  t>eed nof 
 

F•LEVEL 
STANDARD ERROR 0,V 
MULfiPLCORR LAT!ON 
N•SQUAREO 
RES OEG OF FREEDOM 
SUM OF SQ Rl8!DUALS 
EXPLAINED VARIATION 
CONSUN!   TERM 

be  slep no.  2 

 
BETA  PRIM[ 

,U4Y4E+OO 
•oloQUE+OO 

 
BUA 

,!Q20QE+01 
•,UU1E•OO 

 
3£!8HA) 
o!U&IE+O! 

0 140QTE+OI 

 
STUDENT T 

• II HBE+O i(_ Prefer  volue of least  > itO I 
.,45000£>01!) 

 

 
 

Coe ffi'cienf.s of  regression '"fuation 
if only  printout lhrough  Step i! 
is to he used. 



 

 

L .1-6 
 

 
 

 
 

F•UVEI. 

3 

3  --- ---- AI""?)?S   T 

,O!lob /1/.sedfo determine Sfd£rr. Y/meo,r; 

8TANOARO  ERROR  OF V 
NUI.TIPI.E CORRii.AT!ON 
R•SOVAR!O 
RES OEG OF FREEDOM 
8UM OF SQ RESIDUAl.$ 
EMPI.AIN€0 VARIATION 
CONSTANT TERM 

, UU170E+02 
,un1 
,lq410 

s 
,q0205E+OJ 

.u72&£+03 
35!,767U 

 
 
 
 

 
ANALV5!8 
TUM 

TOTAl. 
REG 
ERR 

 

SETA  PR l ME 

,uuqqE•oo 
•oi4078E+OO 
.,gqll4£•01 

 

OF VARIANCE 
u 

oiii JE•OQ 
,217ibE+Ol 
,quosE+n 

 
BtTA 
,.!OOUOE+O! 

.,s2ousEooO 
•• I 1803£•01 
 
 

 
,?UUE+02 
• !8041h0l 

 
8E(8ETA) 

olqi64E+Ol 
,!BlolE+OI 
,touqa+o2 

 

8TUO[NT T 
oiOlqzE+OI 

•• i!8988E• 0 0 
o,!!Z50E+OO- 

 

 
 
 
Pt?r Committee   recommem:hfion, 

note Befo  ho.s illogico!.sfsn,retvm 
ro Step Z.  ono'.· 
o)  Colcvlote  Sto'. Err.  Y/mum Q  for 

vse  in .se!e<:fi'?9 .spon. . 
b) If 9 !J<'Or .span  is  opflmum, 
Colculo!i? con.sutnpfion b!J  cqvof/on 
(Fro,,., Sft?p Z) 

 

Q74N<:CFjl>fY•i'88.597!J7+/.!Jll)!lf..o!J4Jl/l  • 
: !88.597!Jl,..I.!Jl(JJ(T4}-(,J4JT(II./8)•4l.J.66 

c)  Tllen /no<lify Con.sumpti<m ond 
$utnmory portions   of  £3TR£VS 



 

· 

' 

.. .. .. 

 

 
f'i&.O.ItiUAI.,lS 

 

F !RST RATIO 
ou  V.OU RV!O V.CAI.CU\.ATED DIFFERENCE 8QUAR£D O!FF!R!NCU IQUARED Y•OIV•C 

 
 
 

RUIOUA /810  [RPOR   RAT !0 
e4   •3 •.1! •I 0   +I •J +4 

- --- 

I ,UOUOE.Ol o4!039E+03 .,otsYohot ,38280£+02  ,o .o . suqz X 

i o4ii IOE+03 ,40,43£+03  •l•uq«•o ol7785E+Ol oZ285oE+Ol oUU!£+03  1,04071 M 

3  ,4!400E+03  ,41104!+03  ,zquu.ot 0 8H44E+OI •el3707hOl  oi8787E+Ol leOOUI X 

4  • 3qi190E+ 03  ,41!q7U03 •ol qg&8E+02  , 3U58E+03 •eli!030E+02 e465llE+Ol  ,qnn X 

e4U10£+01 ,4U77E+03  ,lqzqn+ot  ,1723!£+01 , zoqq?E+ o ,uoan+OJ  lo004U X 
I> ,4!290 +0!  ,U058E+03 •o7UI!!+OI  ,5,000[002  •,9U07E+OI e92hSE+Oi! ,98174 X 
7 ,U!ZOhOl ,4U 13!+03 ol18bU+Oi ol40h!+03  ,,9550hoa oUZUE+OJ 1,02817  X 

 

6  ,420 01+03 ,418UE•03   , lqU§E•OI ,Jnau+ol .,,nsu•ol ·•7'14!+02 1,00412 
o42010h03  ,422$7[+03  .,uuoE•OI ,b08!U+OI .,443.5!+01 oi970•E+02   ·""'. 

P RCENTAGE OF OBSERVATION& FALLING IN THE A80V£ CLASSES
 

X 
X 

••  •• •• •• ••  •• 
55   u 0  0 

 
 
 
 
 

RANGE OF Y•088E VED 18 
 

ANGE OF V•CALCULATEO !5 
 

 
VUR 

 
o74000E+Ol 

,noooe+oa 
oHOOOhOi! 

 

ADJUSTED RoSQUAREO 
 

STO, ERR, V I   MEAN Q  
 

END Of REGRESSION 

Va/i;es  obfained by vse of' Sfep  No .3 
OURB!NoWAT80N 8TAT!8T!C 

eq_uofiori  wifh R "'1(5·  and r avg. ,24107£+01 
 

 
 

 
 

 
 
 
 
 
 
 
 
 
 
.., tvote: Rofio   forSpon of .9   Ysor.s 

wifh tJofo   f'rom Meon  of 

1/oriobles & Sfep.;  f'rom prior .shut. 
In  fhis case, psr  Cammdlee, 

use   step c f'rom L.l -G fo hand 
calculafe Q 74N •4.1!'3.65 ccf7uy 
insfead of 4<?4.57 C'C'"'"/MY 

shown here.  Q 75N d: 0 76N   ol.so 
defertr/ined  per  sfep i!  eq.uot/on 
using t • 75 and  76 respectivejy. 

0  0 0  22  0 



 

  L.l·-e   
 
 

INPUT DATA 
 

RECORDED CONSUMPTION CCF PER METER YEAR 
NORMALIZED 

!DENT  VALUES 

•••e•w ............... 
Q(R)  420,1 
Q(N)  424,1> 

 

}Received outomotico/ly from 

TEST TEAR  A FORECAST 
T£8!YEAR 8 FOR CAST 

 

RECORDED AVG NO OF SILLS PER YEAR 
TEST TEAR  A FORECAST 
TEST TEAR G FORECAST 

Q(A) 4lb,b C L I M ATE  vio   L I N K U P 
QCB) 428,b 

B(Rl u1ao,o 
B(A) I•Bh,O 
B(Bl  ,o 

 

RICDRDID lVI NO OF SILLS PER liAR (IICIPT $MILLIS!METER) 
!EST YEAR A FORICIST 
TED! VIIR 8 FORECAST 

 

RltoRDIO RIVINUI 
 

CALCULATED RATIOS FROM !NPU! DATI 

 
8K8(R)  70b,O 
BK8(A)  squ,o 
BKS(B)  ,o 

R(R) 14q yo,o 

FORM  EST REVS 
Cords 1 and fA 

 
 
 
 
 

 
(Jl 

RATIO Q(RC)  !,0000000  TO CHANGE REC VR CONSUMPTION TO COMPUT£0 TR CONSUMPTION !ALWAYS loOOOOOOO) 
RATIO Q(RN)  1,010 481 TO CHINGE REC VR CONSUMPTION TO NORMALIZED VR CONSUMPTION 
RATIO Q(RA)  1, OSil3425  TO CHANGE REC YR CONSUMPTION  TO TEST VR •A• CONSUMPTION 
RATIO G(RBl  ,ooooooo  TO CHANGE >lEC   VR   CONSUM T!ON TO TEST VR •B• CONSUMPTION 
RA T!O   B(RA)  I,OlU$18 TO CHANGE ALL TWE REC VR S! LS TO ALL THE T!8T VR •A• BILLS 
RAT !0 S(RBl ,ooooooo TO CHANGE ALL THE REC VR &ILLS TO ILL THE TEST VR •8• 8!LL8 
RATIO BK8(RA)  !,OHUSI TO CHANGE THE REC VR BILLS (EXCEPT SMALL£$!METER!  TO TEST VR ••• BILLS !EXCEPT

 

 
 
 
 
 
 
SMALLEST

 

 
 
 
 
 
 
METER)

 

 
'-" 

RAT !0 BXS(R5l ,ooooooo  TO CHANGE TME REC VR BILLS (EXCEPT SMALLEST HET R) TO T£ST YR •B• BILLS (EXCEPT SMALL£81 

NUMS!R0' RAT€ BlOCKS o 5 
NUMBER 0' MlT!RSIZES •  1 

METER) 

 
Corel "'C. 
RATE ClOCK 
UPPER liMIT 

cccn 

 

RECORDED 
 

 
 

CONSUMPTiON 

CHARGES 
PRESENT PROPOSED 

 

 
 
 
 
 
 

METER 

 

 
 
 
 
 
  '   

CHARGES 

 

i!,&bOOO 
,25400 
,20100 
ol4 00 
.!0600 

Cord#(} 

 

3,75000 
,37500 
,30300 

.uooo 

.15000 

C'ord"'9 

 
 
 

FORM  ESTR EVS 
Cords 2 fo  10 

 

 
 

,&25 
,750 

,,ooo 
!,500 
2,000 
J 0 000 
4,000 

Cord fl'4 

 
 

us. 
3709, 

141&, 
!115, 
250, 
8, 
6, 

Cord':s 

S PER 
PRUENT 

 

i!,ho 
3,!50 

o,ooo 
6,850 
10,300 
2!,000 
Jo,ooo 

C'ordfftJ 

MONTH 
PROPOSED 
 

1,750 
q,ooo 
5,&50 
1!,000 
u,ooo 
]0,000 

so,ooo 
Cord 11l 



 

•.•.•, 
YEA 

PQfSENl 

R 
PQUPf\SlO 

V[A 

l'f/ESt.•·lf 
II 

P»ovosu. 
 

Puf!t !llf  PllUPIJSt:tl 

l!a(hi!Ol l' hSSi !tltd¥4 I'llttl'S !ll'f•ll5'5 200t&'J1 

UtlUO !O•bbl UtlliO Otfl&l 2Jf1S8 ilt71UI 
HIU\,5 !Olt':!IU Ul•2l.5 1Ut114 U!t17b ii'Ot21t.l l12ol\l42 

 

 
 
 
 
 

 
 

 
!)Aft  t    1&1   'lf  t 

L.,   9 

 
 
 
 

CO >'PUHV 'HJq"'AL llE!> 1!5'1.' .'.f'FAR HST...'.if' AV
 

Pltf;.Sf  "<T PP<OPUSU• 

 
 
 
 

»RC» 
AOJVSf[O 

10ULS 

 
 
 
 
 

 
 
used  lo determine RRCR  shown on L.! !O. 

RRCR  applied  to Normalized and  Test. 

Years   A  and 8 revenue estimates. 

 
 
 
 
 

REVENUE  ESTIMATES 

 

 
 
 
 
 
 
 
 
 
 

 



 

• 

• 

no 

FtUN    :rtJCNTI'P""JI::>rrTVN    I    OIV!"lJFfOfOE'M OAT'E    I    701   '91   1 TARIFF   TYPE    I    Ml1141MUM   CHARGE  
SUMMARY PAGE • DATA AND RATIOS FROM PR[FAC[PAG€ PbU8 R(Cl AND RRCR 

 

INPUT OAU 
 

RECORDED CONSUMPTiON CCF PER ME1R YEAR 

.!.O.E..N.1.. 
Q(R) 

 

VAI.UE8 
............... 

4l00 1 

NORMALIUD 
1[81 V!AR  A FORECAST 
TEST YEAR  8 FORECAST 

 

RECORDED AVG NO OF   Blli,S  PER   YEAR 
TEST VUR   FORECAST 
TUT    VUR  B FORECAST 

 

RECORDED AVG NO OF  BILLS   PER  VEAR (EXCEPT BMAci.EST METER) 
YUT   VUR  FOR£CA8T 
TUT    VUR  B FORECAST 

 

R€CoRDEO REVENUE 
REVENUE VIA WATER USE TABcE SV COMPUTER 

 

CAlCULATED RATIOS FROM INPUT DATA 

Q(Nl         U«,& 
Q(A)                       qh,b 
Q(B)          428,b 

 

S(Rl              1'140,0 
S(Al      19836,0 
B(Sl           ,o 

BX3(R)  no ,o 
BXG(A)  5915 0 0 
BX8(B) ,o 

R (R)              auqo7o,o 
R!Cl       IU54c,8 

 
 

RAT !0 Q(RCl 1,0000000 TO CHANGE REC VR CONSUMPTION TO COMPUTED VR CONSUMPTION (ALWAYS 1,0000000) 
RA flO  Q(RN)  !,O!Obq6! TO CHANGE REC VR CONSUMPTION  TO NORMALIZED VR CONSUMPTION 
RATIO Q(RA) !,0521425 TO CHANGE REC VR CONSUMPTION TO TEST VR •A•cONSU PT!ON 

RATIO  Q(RBl ,ooooooo TO CHANGE  REC VR CONSUMPTION  TO TEST VR •B• CONSUMPTION 
(J1     RAT!O SCRAl !,OlU5!8 TO CHANG! ALL THE REC YR B!LI.S TO ALL THE TEST YR •A• BILLS 
I 1    RA B(R8l  ,0000000 TO CMANGE AI.I.  THE REC VR 6!1.1.8 TO •LL THE TEST YR •B• BILL& 

'RAT!O  BXS(RA) l 0 0l60l8! TO CHANGE THE REC VR 8!1.1.8 (EXC[PT 8HALI.E8T METER) TO TEST VR ... 
 
 
 
BILLS  !EXCEPT SMALl.£!! METERJ

 
U1   RATIO BXS(RS) ,ooooooo TO CHANGE !ME EC VR 8!1.1.8 (EXCEPT SHALI.E8T HETERl TO T£ST YR •8• BXLL8 !EXCEPT SMALLEST METER) 

RATIO RRCR • Q208037 REVENUE ADJUSTMENT FACTOR CREC YR R I COMPUTED YR R) 
 

MUMBEOF R4TE BLOC S o 5 
NUMBER OF METeR 8!%8 • 7 

 

 
 

RATE BLOCK 
UPPER t.IM!T 

(CCFl 
 

IO 
30 

100 

soo 
1000 

 

RECORDED OATA YEAR R 
 

R!CNO OF REt   CONSUMPTION CONSUMPTION 
SII.LS PER PER RATE BLOCK CHARGES 
RATE    BLOCK CCF PER VUR  PRESENT PROPOSED 
 

Zo 5 47577 i!,hOOO lo 75000 
S!Ol q4350 ,i!5400  ,17500 
Uil6  ii!Olll ,i!0700 o30l00 
u o  i!44q2i! , IUOO  ,15000 

66  HOG I ,!OUO ,!5000 

Nore  inclvston of   IU<CR volue 

 
METER 

SUES 
(!NCHU) 

. zs 
,7$0 

),000 
j,SOO 

z,ooo 
),000 
aQOOO 

 
&VG NO OF   METER CHARGE$ 

Ui.I.S av    PER  MONTH 

METER   SUE  PRESENT PROPOSED 
 

2US,            .,860   .1 0 750 
nqq,           3,150           4,000 
l41b.            4,000   S,b50 
275, o,sso  !1,000 
i!SO,  10,300 !b,OOO 

6,  2!,000 Jo,ooo 
A, 30 9 0lH!  S(), tlU o 



 

                                                                 TARIFF TYPE I MINIMUM CWARGE 

 
 
 

PAGE  !0 

 

 
 
 
 
 
 
ROUTINE 
 

 

 
 
 

RRCR 
ADJUSTED 

TOTALS 

HORIZONTAL ONE-SHOT   RU 
 
 
 
 

COMPUTED NORMALIZED TEST YEAR TEST  VEAR 
YEAR YEAR •Ao  •B• 

PRESENT PROPOSED PRESENT PROPOSED PR!3!NT PROP08EO PR!SENT PROPOS!D 
 

l40tl03 lqlt5 2 lUI 9374 1Htl15 
 

!4bt511 
 

l00oll2 
2i!ol40 30ob&l Ut340 30obbl U•U6 llo784 

!Uo543 U2t2U IH•71• 22lo7H u,q,uo Uloqlb 

 
 
 

!50t7U  
 

 
 
 
 
 

on!J minor changes  rrom    L. I - 9 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

' 



 

RAT G!,OCW REC NO OF 
 

R£C CON6UMP1!0N 
 

CONSUMPTION 
UPPER  !.I M II U'I.S PER PER  RATE BI.OCK CHARGES 

 

"' 

 

 
 

INPUT DATA !DENT VAI,UES 

W'fil"fll!llll"' ..........".'. 
RECORDED CONSUMPTION CCF PIP MEIER YEIR 

NORMAL!lEO 
TEST ViAR I FORECAST 

G(R)  UiO ,I 
Q(N)  uzu,& 
Q (A) Qi4,b}--

 

 
Result ofinserfing word 

TeST VIIR B FORECAST 
 

RlCORDED AVG NO OF 611.1.8 PER YEAR 
!UT VUR  I FOR!CIST 
!UY VUR  e FORt CUI 

 

RECORDED AVG NO OF  St\,I.S  Pi:R   VliR !EXCEPT SMII.I.E81 MET!Rl 
TEST  VUR  A FOREC S! 
TUT YEAR B FORECAST 

 

RECORDED REVENUE 
REVENUE VIA • TtR uSE TABLE BV cOM UfER 

 
CALCULATED ••T!OS FROM INPUT DATA 

Q(Bl uu,.  
HortZotlfol on  Cord   I 

B(Rl lqlUO,O 
B (A)  IQ8H,o 
6(8)  ,o 

 

BXS(R)  510b,O 
BXS(A)  $ql$,0 
8XS(B)  ,o 

R(R)  1aqe70,o 
Reel una ,e 

 
RA l!ll Q(RC)  !,ooooooo 
••no O(RNl !,0!0&48! 

••no Q(RAl I ,Ot17H6q 

 

10 CHANGE EC VR CONSUMPTION TO COMPUTED VR C0N8U PT!ON (ALWAYS 1,0000000) 
TO CHANGE REC YR CONSUMPTION TO NORMA IZEO VR CONSUMPTION A/ofe 
TQ C ANGE REC VR CONSUMPTION TO TEST VR •A• CONSUMPTION ....,._-  - --- 

 
chonge !'rom no/1-Horizorrfo, 

AT!O Q(R )  ,0000000 

RATIO  S(Ril !,Olo IS 
RATIO   B(RBl ,ooooooo 

TO CHANGE REC YR CONSUMPTION TO TEST VR •8• CONSUMPTION 
TO CHANGE ALL TM[REC VR SILLS TO ALL THE TEST VR •A• BILLS 
TO CHANGE ALL TM£ Rfe VR 8!t.L.S TO Alt. THE TEST YR •So  BILLS 

rur1 per  L.l-9 

'"'-J      RA T!O  6XS(RA)   I,Oho SI 
RATIO SXS(RB)   ,ooooooo 
RATIO  RRCR       ,qzoaon 

 

NUN8!HOF RAT660CK5 •  s 
NUMAIR OF METER S!Z!S• 7 

TO CHANG! TMf R[C VR BILLS (EXCEPT SMALLEST METER) TO TEST VR •A• BILLS ( XCEPT SMALL£ST METER) 
10 CHANGE THE REC VR BII.LS (EXCEPT SMA.t.EST METER) TO TEST YR •8• BI.LS (EXCEPT SMA••EST METER) 
£VENUE ADJUSTMENT FACTOR (REC VR R I COMPUTED VR R) 

 
 

No  change expected 
OATA YEAR 

 

 
cccn RATE   BLOCK CCF PER YUR  PRESENT PROPOSED 

10  bl 41577  <,a.ooo  l,Y ooo 
:lo 9101 qu o  ,nuoo  ,31500 

100 42;!8  U0211 ,zo7oo ,30300 

soo \}qQ luuqu  ,14200 .1 000 
1000 sa IJOR! ,I 0&00  ,15000 

 

METER AVG NO OF METE  CMARGES 

uzu  6! !.$ ev  S PER MONT" 
(INCHES)  MET£  un  P UENT PROPOSED 

 

• &25 ZU5, z,n&o J,7 0 
,750 }1aQ,  !,I  0 M,ooo 
I.000 IU!b, 4,000 5,1>'50 

lo OO ii75,  .850  !1, 000 

z,ooo  < o. IOolOO .ooo 
},000  A,  21,000  H,ooo 
o,ooo 6,  J !' •:(• I)' • () t) \1

 



 

l 

I 

,. • 

 

I 
 

 
PUC - CWA CONSUMPTION  REVENUE COMMITTEE   METHOD 

I  With the  encouragement of   the Chief of  the  Hydraulic  Branch of the 

I 
I CPUC, a committee composed   of   representatives from    he Commi sion   and  li nia 

I  Water   Association was  organized in late  1975  to attempt to develop a fundamental 
I 

! method  of   forecasting normalized water consumption (basically of   the r idential 

I 
I  or commercial class), which   could be  used as a standard.Y 

I Af'ter several  meetings and   independent analyses,  the  cormnittee
 

made  a final rec:ommendatioJY to  Chief' of   the Hydra liBranch on  June  :12, 
 

1976  which was  accepted. The  recommendation was  made  on  the assumption that 
 

the long-term increase of   water  consumption as a function of   time that  has been 

observed over many  years will not   persist in the next  few   years as a  r ulct  of 

water conservation  efforts, price elasticity,  and   other causes.  (While a decrease 

 
of  consumption has generally been   ob erved in recent years in this state,  should 

 
a reversal be  observed, the staff'  might return  to  its former  method of   forecasting 

unit  consumption changing with time.) 

The  method arrived at is based upon   the use   of'  annual rather  than 

quarterly  or other shorter  increment data plus other simplifications in the 

application of'  statisti<:al  theory. These simpli:fi ations  were made  knowingly, 

but   it is our   belief  that  under the limitations  imposed by  the  requirement 

that the staff  assist  in the regulation of   o·ver  400  utilities, they appear 
 

to provide reasonable estimates. 
 
 

 
1) The  committee was  composed   of'  the following: 

 
CPUC 

 

A.   Tokmakoff,  Chairw.an 
D.  H.  Weiss 

 
 
 
 

gj  See  Exhibit M.. 

W. Caveney, So.  Calif. Water Co. 
R.   Ha.y+vens, San .Gabriel  Water Co. 
E.  Catey, Calif· Water Serve.  'Co. 

14. Ferry,  Brown & Caldwell, Consultjng  Engr. 
D. Conway,   Park Water Co. 
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It should also be  no'ted  that after some  use of  the  Committee method 

 
as shown  below, the  computer may be  pa.rtie.lly reprogrammed to  allow "for auto!llati 

analysis (such as is  done   w:i th ONESHOT)  via the Commi t'tee's  method. See 

Exhibit   N. 
 

 
RECOMMENDATION  OF THE BASIC METHOD  OF 

WATER CONSUMPTION    ESTI¥ATION 
IN  TERMS   OF THE EXISTING PUC COMPUTER   PROGRAMS 

 
A.  Basic Procedure 

 
l. Graph observati:>ns  (:vecorded unit  consumption)  versus time. 

 
Use  up  to 13 years of   data {when  available).   Each point is a value r). 

 

2. Pe:vform  ONESHOT  :vuns  covering  spans of   5 :to  13 years {when available) 
 
with the last  yea:v  of   the span always being the  last complete recorded  year. 

 

3. Note   that occasionally for a particular  run, coefficients  having 

illogical signs}/ will appear. \\'hen  that  oocurs, review the MURE:l  portion 

of the printout  and   wo:vk backwards from the  number   three step  to the number 

one  step,  disregarding those steps with illogi<:al signs.  Take   the first ste:p 

one   finds that contains all  logioal signs and   using the basic regression 

equation discussed in Chapter 2, Part A .3. and   compute estimated normalized 

and  other  consumptions as required by  hand.  Determine \the  stands;,:-d  error - 

span mean  consumption rates  for use in the following step.!!/ 

Note  that as   an  alternate, the  Engineer may also  use tbe procedures 
 

of   Chapter 3  with  forms MI and  MD  to eliminate illogi<:al variables,  or 
 

substitute weather information.  ONESHOT  can p;,:-ovide  source data for the  forms. 
 

4.  Select  as the ret:erence run   that one   having a span which proviues 

the least  standard error of   the ,equation as a. :peroentage of  span  mean 

oons=ption. 
 

Illogi>Cal signs being a plus for  rainfall and   a minus t:or  temperature.  See 

The  'Standard Error  is defined  as:  SE  ;; V  ::;:{Q(o)   - Q(r))2 

n - k - 1 

The  ,Mean Consumption  i-s   li'St.ed  on   the right ha-nd  eol:u.Jrh"1 of the printout 

under the  term, Mean  of   the Variables 



 

avg 

 

 
 

 

5. The  reference run reg11ess!on equat!'On Q  = K + at + bR + e'l'  
' 

avg 
 

is to be  used   to  orrtain the estimate of   normalized cons1.lmption  for the last 
 

recorded year .2/ 'l'het   value will !re  taken a'S the normalized cons1.lmption for that 
 

year plus the  following two  years. R and  T  are the 30-year billing  adjusted value'S. 
 

As  usual,  monthly rainfall input is to !re  l.imited to 4  inches msa:::l.mum. 
 

Rememrer  by entering the word  HORIZONTAL  in the ES'l'REVS :form,   that 

aperation will be  carried out   automatically :l.n the ONESHOT  pr0g11am. 

6. Add  to the g11aph noted in parag11aph  1, the adjusted points {corresponding 
 

to the mean  ar  normalized rainfall and  temperature)  using the  c<:e:fficients from 

the reference run.§.! 

7. Adopt   results  if  they appear reasonabl. . I:f  they do not, discuss 

results with the Assistant Hydraulic Engineer for Results of  Operations Studi s. 

B.  Substitute  Procedure 

Instead of   using ONESHOT,  the engineer may  as noted in Chapter 2,  Part  B, 

use  CLIMATE  requesting a series of   runs with 5 "to 13-year spans using only Forms  CI 

{fill in  columns 43-44) and  CD. He then may  analyze these runs as per S'"._aps 3, 
 

4  and  5  above, and  then use  the &"TREYS  prog11am to <:!ompute revenue for  the se:l.ected 

span run only. 

c.  Example 
 

See   Exhibit  L.l  for  development of   typ:tcal MUREG  equation by hand   using 

a  time trend run. 

See  Exhibit L.2  for a  HORIZONTAL  run. 
 
 

2.1  If the last  recorded y:ear  data is not   used in the r ession analysts, the 
extrapolated value to the last  recorded year will be   used as the  normaliz.ed 
value. 

 

Adding  the calculated points {"corresponding to the rainfall  and   temperature 
associated with each y:ear  in the selected span) will also  indi<!ate the validity 
of the reference run equation.  Each   po!nt is a  value o'f  Q{c). The  closer the 
points Q{r)   to Q{c)  means  the better  the equation. These values are  printed  out 
as shown  Oil    L.l-7. Note  that evm   though the adjusted R-squared value  is poor, 
indicating only moderate fit and/or little s;tope, the Q(r)  and  Q(e) v:alues are 
not  too fsr apart. 
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lOO!IBIT M 
 
 

Recommendation of   the Basic Method  of 
Water  Consumption Estimation 

 

 
A. 
 

1. Graph observations  \recorded unit  consumption) versus time.  Use 
up   to 13 years of   data (when  available). 

 
2.  Perform multiple  regression analysis  runs covering spans of 

5 to 13 years (when  available) with the last  year of   the  span 
alwqs being the last  complete recorded  year. 

 
3.  For any  particular sp 1run, reject  those coef·:ncients 

having illogical signend  redo the particul.ar  run without 

them. 
 

4.   Select as the reference run  that one   having a span which   provides 
the least  standard errcr  of   the equation as a percentage of   span 
mean  consumption. 

 

5. The  reference run   regression equation Q = K + at + bR + cT 
is to be used to obtain the  stimate  of   normalized consumption 
for the last  recorded year.g;  That value will be taken as 
the  normalized consumption for that year plus the following 
two  years. R  + T  are the 3()-year billing  adjusted values. 
As  usual, monthly rainfall  input is to be  limited to 4  inches 
maximum. 

 
6. Add  to the graph in paragraph 1,  the adjusted poii>ts (corres 

ponding to  the mean  or normalised rainfall and   empereture) 
using the coefficients  from   the reference  run.21 

 

7. Adopt   results  if  they appear reasonable. 
 

B.  Alternate  Procedures 
 

utilise other  procedures if the  above do.es  not   appear satisfa<:tory. 
 
 

jJ  Illogical  signs being a  plus for rainfall  and   a  minus   for temperature. 

g/  If  the last  recorded year data is  not used in the regression ana ysis, 
the .extrapolated value to the lest  recorded year will be  used as the 
normalized value.  Note   c so and  d ?_  o. 

 

/ Adding the  cal.culated  points  (corresponding  to  the  rainfall and 
temperature associated with each year in the se ected  span) will also 
indicate the validity of   the reference run   equation. 
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A  revised ONESHO'l'  program taking  into  account the Col!lll!1ttee 's 

recommendations would  do  the following: 

1.  Per CLIMII.TE  input fo!'llll!l  CI  and  CD  Cl!.l"r,Y  out up  to nine CLIMATE  runs 
 

covering a range of   5 to 13 observations. 
 

2. Check   the signs of   Student T to be  sure Variable 2  (rainfall) is 

negative and  Variable 3 {temperature) is positive.  If one  or both 

are of   incorrect sign (illogical), drop the vsriabl.e.  Order of 

variable analysis precedence for  each   particular span   run is to be 

from the third  step back   through the second to the first step. If 

procedure results  in dropping all three variables,  that  span ;run  is 

to be  omitted from   consideration. Indicate by  message, action tak n. 

Print out ell  variables, however, whether or not used. 

3.  Using last  acceptable step, calculate consumption as  is done   currently 

in the CLIMATE, printout, and  store for each   span   run. 

4.  Printout and  store standard error ratio  for last  acceptable step for 

each  span   run. 

5.  Determine from  ell  runs which   one  has   least  standard error  ratio  and 

transfer  those consumption values  to  L . 

6.  Perform ES'l'REVS  calculation  to determine revenue for least  standard 
 

error span   run. 
 

While   the procedure described  above constitutes  the Hydraulic Branch • a 

final requirement for  a  revenue estimating  program, it would  be  wise in setting 

up  the :program  to bear in mind  that at some  future date it  may  wish   to ,carry 

out step 2  using the Student's  T  table, 



 

 

 

 
 

The  prodedures discussed in this report are simple but require that 
 

the Engineer understand the Water Use Analysis Table. With practiee, the methods 

discussed can be carried out most expeditiously and in addition, will leave very 

clear records for those who follow and must use the water consumption and revenue 

estimate reports in the future for other rate cases, offsets, etc.,(all the 

printout pages need not be  retained - retention of the input and Slllllllllilry  pages 

only provide sufficient information to qaickly rerun aQy work to get the complete 

job as required). 

With additional rate case work, new applications and approaches to 
 

using these computer programs Will evolve which Will further reduce engineering 

effort and time or provide the basis of more deta.il.ed analysis 1n  G.:U'fieult 

eases. 
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ABSTRACT 

This guide has been prepared to supplement Standard Practice No. U-25, 

Guide to Ad,justing and Estimating Opersting Revenues for Wster Utilities, April 30, 

1968. It makes available a description of the existing Hydraulic Branch computer 

programs and procedures that may be used to estimate such revenues and provides 

detailed-instruction as to their use. 

The recommended method of water consumption estimating for the commercial 

class as developed by the FUC-CWA Consumption-Revenue Committee (hereinafter 

referred to as "Committee") 1s described in terms of the existing computer programs. 

One of the procedures (ONESHOT) enables.the Engineer by simply entering 

on data sheets such information as recorded water consumption, weather station 

identification, and revenue structure data to determine in one step, normalized 

and forecast revenues. 

The CLIMATE program also is of special interest as it allcws a series 

of runs with different time spans to be run with only one set of input data which 

is often of particular'value in carrying out the Committee's recommended procedure, 
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Term -
{t(R) 

Q(N) 

Q(A) 

Q(B) 

Q(C) 

B(R) 

B(N) 

B(A) 

B(B) 

~Q(R) 

::SQ,(N) 

::s Q(A) 

::SQ(B) 

Q(RN) 

Q(RC) 

Q(RA) 

Q(RB) 

B(RN) 

S(RA) 

S(RB) 

NOTAT!{)!I 

Definition 

*Recorded Viater Consumption (Unit Consumption) 

Computed or Engineer Furnished Normalized Water 
Consumption Forecast (Unit Consumption) 

Computed or Engineer Furnished Test Year A Water 
Consumption Forecast (Unit Consumption) 

Computed or Engineer Furnished Test Year B Water 
Consumption Forecast (Unit Consumption) 

Computed Water Consumption for the Recorded 
Year R (Unit Consumption) 

*Recorded Bills (Total) 

Normalized Bills (Total) Forecast 

*Test Year A Bills (Total) Forecast 

*Test Year B Bills (Total) Forecast 

Computed Recorded Water Consumption (Total) 

Computed Normalized Water Consumption (Total) 

Computed Test Year A Water Consumption (Total) 

Computed Test Year B Water Consumption (Total) 

Computed Consumption Growth Ratio based upon 
Recorded and Normalized Year Values 

Computed Consumption Growth Ratio based upon 
Recorded and Computed Values for Year R. 
Always Equal to 1.0. 

Computed Consumption Growth Ratio based upon 
Recorded and Test Year A Values 

Computed Consumption Crowth Ratio based upon 
Recorded and Test Year B Values 

Computed Bill Growth Ratio based upon Recorded 
and Normalized Year Values 

Computed Bill Growth Ratio based upon Recorded 
and Test Year A values 

Computed Bill Growth Ratio "based upon Reoorded 
and Test Year B Values 

* Engineer furnished data. 

Sheet 1 of 2 

Units 

ocf/meter - year 

ccf/meter - year 

ccf/meter - year 

ccf/meter - year 

ccf/meter - year 

Bills/year 

Bills/year 

Bills/year 

Bills/year 

ecf/year 

ccf/year 

ccf/year 

ccf/year 

Dimensionl,ess 

Dimensionless 

DimensionLess 

Dimensionless 

Dimensionless 

Dimensionless 

Dimensionless 



:SXS(R) 

BXS(N) 

:sxs(A) 

BXS(B) 

BXS(RN) 

:SXS(RA) 

BXS(RB) 

R(R) 

n 

t 

R
J x 

TJ x 
Rd' a J. 

T d' a J, 

Ravg 

'ravg 

Q(r) 

Q( c) 

Sheet 2 of 2. 

NOTATION 

Defini t10n Units 

*Recorded Bills (except smallest meter) Forecast Bills/year 

Normalized Bills (except smallest meter) Forecast Bills/year 

*Test Year A Bills (except smallest meter) Forecast Bills/year 

*Test Year B Bills (except smallest meter) Forecast Bills/year 

computed Bill Growth Ratio based upon Recorded and 
Normalized Year Values except for Smallest Meters Dimensionless 

computed Bill Growth Ratio based upon Recorded and 
Test Year A Values except for Smallest Meters Dimensionless 

Computed Bill Growth Ratio based upon Recorded and 
Test Year B Values except for Smallest 'Meters Dimensionless 

* Recorded Revenue Dollars 

unithconsumption as a function of time and normalized ccf/meter - year 
weat er 

Number of Independent Variables Dimensionless 

Number of Observations Dimensionless 

Year ¥ear 

Monthly Recorded Rain:fall, January, Year X (typical) Inches 

Montllq Recorded Avg. Temperatur.q January. Year X (typ) OF 

Annual Rainfall Adjusted for Meter Reading Cycle Inches 

Annual Temperature Adjusted for Meter Reading Cycle OF 

Average of Adjusted Annual Rainfall over a Nominal 
30-year Period (Printout: SUM R ADJ) Inches 

Average or Adjusted Annual Temperature over a NOminal 
30-year Period (Printout! SUM T ADJ) OF 

Constant ccr/meter - year 

Recorded unit water consumption ror each or the span 
years. Called Y-OBSERVED on printout. ccf /meter - year 

Calculated unit water consumption ror each or the span 
years. Called Y-CALCULATED on printout. ccf /meter - year 

Q(m) Mean of recorded unit water consumption ror the 
span years 
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CHAPTER 1 

INTRODUCTION 

The main body of this report describes individually, and 

then in integr-ated form, three progr-ams/procedureJi used by the Hydraulic 

Branch primarily in commercial class revenue estimating, i.e., vlEATHER, 

MUREG, and ESTREVS. The integr-ated overall progr-am (ONESHOT) is achieved 

via the use of a fourth progr-am entitled LINKUP. 

When ONESHOT is used, it carries out the following six. operations 

in sequence. 

"lEATHER (Temoerature and PreciDitation).Y 

1. Obtains weather data for a particular weather station from 

a PUC modified U.S. Weather Bureau magnetic tape which 

contains essentially all. weather information of record (but 

at least from 1931) for all California weather stations.21 

2. Interpolates for a missing month's temperature and/or 

precipitation. When two or more consecutive months' 

data is missing, it alerts user that such is missing 

and deletes that year's records from subsequent 

calculations. 

3. Makes other engineer-desired adjustments to the raw data, 

i.e., adjusts recorded rainfall. and temperatures for 

billing cycle procedures andengineer-specifi.ed maximum 

We have taken the liberty of using program identification not used by 
the Data Processi.'1g Branch in order to simplify understanding. 

vlEATHER is only used in conjunction withMUREG (steps 1 through 5 above). 
The joint progr-am is entitled CLIMATE. 

While the Hydraulic Branch obtains temperature and precipitation only 
from the tape, other weather information is available from it whi.ch 
can be accessed independently of the procedures described here. A 
complete new tape or an annual supplement is purchesed each year by 
the Commissi.on from the Environmental Data SerVice, NOAA, Asheville, 
N.C. 28801. 
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1 - mrP.oDUCTION 

allowable monthly rainfall limits. Prints out the 

data from steps 1 and 2, plus the annual adjusted 

averages ~~ a multi-year annual adjusted average as 

specified by the engineer. 

4. Automatically combines above information with engineer-

furnished recorded water consumption data and uses it 

in a multiple regression program where complex 

mathematical calculations are made. Provides valuable 

statistical information for judging validity of results.~ 
5. Estimates normal year and forecasts future year(s) water 

consumption assuming a time trend. 

ESTREVS 

6. Receives above estimates and calculates revenue as a 

function of tariff and billing procedure, rates 

(present/proposed), customers, and customer growth 

projection assuming either a time trend or no trend 

with time after the establishment of the recorded year 

normalized consumption. 

The basic program CLIMATE is described 

forms, CI and CD • .2I 
in Chapter 2. It requ4 ~es I ~i 

the use of only two 

Chapter 3 illustrates hO~J basic information from CLIMATE may be 

used in conjunction with changing weather data and adding or omitting 

variables prior to using separately the multiple regression program MUREG. 

Only forms MI and MD are required. 

~ In simplified analysiS, the standard error of the equation divided by 
the mean of the recorded consumption over the regression time span 
considered is the fundamental measure of equation fit. See Chapter 6, 
Committee Method. 

5/ 7ne Hydraulic Branch request for arry EDP services form not shown in this 

, 

~, 



1 - INTRODUCTION 

The program to calculate revenue, ESTREVS, is described in 

Chapter 4, along with its single form ESTREVS (492.l2B). The obtaining 

of b:illing and consumption data for either a monthly or bimonthly b:illing 

is shown. 

Chapter 5 shows how CLIMATE and ESTREVS may be combined (ONESHOT) 

to get revenue directly using forms CI, CD, and ESTREVS. 

Chapter 6 discusses the report of the Committee and describes 

two alternate approaches to carrying out the recommended procedure using 

the existing programs and forms referred to above. 

All programming is in general accordance with Standard Practice U-25 

and the modified Bean Theory (a description of the graphical approach to 

that theory is given on pages 5-3 through 5-7 of that document)~1 
Approximate average out-of-pocket cost, including Engineer's 

preparation time and analysis for a typical case of ONESHOT, is $170, 

compared to about $700 when hand calculations a.~ reference books are 

used. Tima saving is about one and a half weeks for San Francisco work. 

The branch has about 30 such cases per year. 

As noted above, the three basic programs can also be used 

separately. A typical application would be the use of ESTREVS to make 

.res rapid multiple studies of changes in rates once overall consumption 

characteristics have been estimated. 

The report includes as Exhibit N, a description of how the 

MUREG portion of the existing ONESHOT program may be modUied in the future 

EG. so that we will be able essentielly to perform automatioally the 

'Y 

6, 

thiS 

oomplete revenue estimating process according to the {Jommittee method. 

~I Only linear multiple regression is used with the computer as compar~d to 
linear and curvilinear techniques shown in U-25. 
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1 - INTRODUCTION 

To sum up, the entire practice is based upon the assumption that 

past is prologue and thus by fitting a linear equation to past water sales 

results and, using a mean of past weather data, future water sales can be 

projected on a "normalized" basis. No accounting for weather or economic 

changes is considered as, in both those areas, no generally accepted procedures 

for predicting the future are currently available. That does not mean that 

the Engineer is not encouraged to research out other weather factors, etc., 

that may in the future improve the techniques described here. 

1-4 



CHAPTER 2 

CLIMATE PROGRAM 

A. Program Description 

The program consists of the WEATHER and MUREG programs in one package. 

Thus, it combines the U.S. Weather Bureau library of historical weather infor-

ures mation for California (on tape) with the Control Data Corporation library 

MUREG (Multiple Regression) Program and, in addition, estimates normalized 

water consumption for the last recorded and for the two following years. The 

program specifically does the following: 

1. Input parameter records (Data obtained frem Engineer furnished 

forms eI and CD shown as Exhibits A.l and A.2 and calculated 

per pg. 5-6). 

a. Date, Run Identification and Weather Station Identification 

Number (latter available in U.S. Climatological Data Books). 

b. Lists whether card or tape input data is to be used; i,e., 

the Engineer must indicate whether he wishes to use 

weather information from the Weather Bureau tape or 

whether he wishes to insert his own rainfall or tempera-

ture data via cards. 

c. Maximum rainfall to be considered in a:rry one month as 

d. 

e. 

specified by Engineer (Standard value is 4.0). 

Billing type by Engineer ~monthlY or bimonthly). 

Data grouping (annual or quarterly).;V 

;V Based upon the Committee's procedure, only annual data is to be 
used in analysis and CLIMATE is designed on that basis. The 
WEATHER portion however ~iJl provide quarterly adjusted data f~r 
separate MIDlEG analysis if required. 

2-1 



2 - CLlW\.TE PROGRAM 

:f. Time spans to be used in the development of adjusted rainfeJJ. 

and temperature averages (Rain/Temperature Mean Period) and 

MUBEG analysis (Water Consumption Period) ,sf note, the MOREG 

analysis is not restricted to end on the last year of the tape. 

Note also, if 30-year mean rainfall and temperature va.J..ues are 

to be used as the normalized values, 31 years of rainfeJJ. 

and temperature data must be available on the tape. A refer-

ence is available upon request from the Weather Bureau listing 

all tape weather data.. 

g. Starting year for spans referred to in Item f., above 

(computer calc.). 

h. Number of times to drop a year in order to get different MUREG 

time span runs. Years are dropped only from the beginning 

of the span.~ 

i. '-later ~ales (consumption) are a function of time. 

2. WEATHER Computations - The program retrieves data and computes as 

follo,l$ : 

a. Obtai.11s "raw" historical' weather data from the tape and prints 

it out. Alternately, it is possible to use cards to insert 

weather data so that the Engineer, upon special occasions, can 

Up to thirty years of observation of recorded meter water consumption on 
ant1ual or quarterly basis can be furnished by the Er"gineer. 

This is an optional procedure and is only usable with CLlMATE. Leave inuu 
data sheet line blank when ONESHOT is called for (Exhibit A.l, line 10).-

2-2 
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add monthly data in cases where,data is missing from the tape 

or substitute his own weather inforwAtion for all or part of that 

furnished by the Weather Bureau.~ 

b. In preparing the above raw data, the program interpolates 

between monthly records if one month is missing from the rainfa1.1. 

and temperature data. It indicates that procedure by printing 

out symbol "777" and a flag on the raw data sheets. If more 

than one month of data is missing, it omits the entire year 

from weather averaging and MUREG calculations. That is, it does 

not print out that year's or quarter's adjusted weather data. 

HO;lever, the program will complete the MUREG analysis and 

extrapolation after taking into account the missing data. 

c. It adjusts the recorded monthly rainfa1.1.21 to any specified 

maximum level bet>Teen 1 and 9 inches per month. 

d. It adjusts that data for continuous meter reading cycles, 

either monthly or bimonthly, per Standard Practice U-25.§/ 

':/ The computer will also "dump" the weather records contained in the library 
weather station. The Engineer .can thus determine how many years of useful 
data is available from the Weather Bureau re.cords. For example, he may find 

can only 16 years' information is available for developing 30-year mean rainfall 
and temperature figures and thus may >Tish to use another station for the 
other 15 years' data. This combining operation may be done after dumping 
through the use of card input. "DUmp" refers to a complete storage printout. 

Note that the program ;.'111 "dump out" if you direct the computer to use 
30 years of weather data associated >Tith a station >Then less than 30 years 
data is on the tape. The ra>T and adjusted data printed out, hO>Tever, >Till. 
be useful ,.,hen going back to the regular 14UREG program >Then using card input. 
Time and money >Till be saved hO;Jever if the previously r.eferr.ed to weather 
reference book is consulted prior to computer use. 

The figures 999.99 under precipitation indicate a trace of rainfall >Thich 
,Ie define as zero rainfall. 

§! See Exhibit A.3 for procedure applying to both annual and quartel'lydata. 

2-3 



2 - CLIMATE PROORAM 

e. It summarizes "adjusted" weather data for MUREG analysis on an 

annual or quarterly basis. It calculates an average of adjusted 

rainfall and temperature for the specified historical period wh~~a. 

last year corresponds to the last year of the MUREG analysis and 

prints it out. That average is called the normalized rain€all 

and temperature, and is listed on the printout as SUM R ADJ 

and SUM T AnJ. 

Computations for l{UREG - The program performs multiple regres£ion 

determines normalized consumption as follows: 

I 
and 1 

f 

a. The MUREG program takes the recorded water consmnption data and 

the a.nnual adjusted rainfall and temperature data and carri.es 

out ordinary stepwiseII multiple regression analysis (using 

consumption as the dependent variable). The result is a forecast 

of water consmnption based upon the equation: 

Q. '" K + at + bR + aT §./ 
, -,; avg avg 

"here the adjusted average values of R and T are to be inserted 

into the equation along "7ith appropriate values of time t 'for 

the last recorded and the two forecast years Aand B, in order 

to obtain normalized and forecast year consmnptions. K, a, b, 

and c are constants determined by the analysis. In the printouts, 

K is called the CDNSTAt"fr TE~ and a, b, and c, BETA. 

b. The program currently calculates and prints out "ater consumption, , 

based upon the normalized rainfall and temperature 'for the last 

11 The order in which the independent variables are printed out is a me 
of the contribution of that variable in explaining the correlation. 

§.! Signs of the coefficients are determined by the regression analysis 
are automatically printed out as "ell as utilized by the computer in 
making forecasts¢ 
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:2 - CLmATE PROGRAM 

recorded consu.m;ption year. It also calculates and prints out 

water consumption for two years following the last recorded 

year using the time trend coefficient developed in MURID. 

c. After the development of the existing program, the Committee 

concluded that BETA coefficients for R and T with illogical 

signs should be eliminated from the basic formula when they 

occur. Until MURID is modified it is necessary to perform 

that step by hand as discussed in Chapter 6 so that the values 

of "c" and "d" coefficients of the fundamental equation must 

always be restricted to: 

c ~o and d~O 

Normalized and forecast consumption values therefore will be 

slightly different from that given in the printout under those 

circumstances. 

4. computations of Statistical Data 

The program computes Adjusted R2 (Adjusted Coefficient of 

Determination - Squared) which is useful in comparing runs where a 

different number of years are used as well as the ratio of Standard 

~Tror of the Equation di\~ded by the Mean Consumption over the time 

span considered. (Hater Consumption Period) 

5. Typical Printouts 

Ex:hibit A.4 illustrates the operation of some features of WEATHER 

referred to above. For example, pages A.4- 1, 2, 3, and 4 show data 

1{as missing from the 1-leather Bureau tape. Pages A. and 1'..4-2 

shm, t1{O or more consecutive missing items in 1946 and 1957, as 

indicated by "777" and a flag message. As a result, those 

years plus two others not shawn on the printout were dropped from 

2-5 
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the data used to develop mean rainfall and temperature as noted 

on page A.4-3. The mean shown in this case on page A.4-4 is only 

26 years, compared to our standard 30-year mean. 

Note also that while one month's temperature data was missing 

on page A.4-3, year 1970 was not dropped. Instead, the computer 

interpolated the missing temperature value from the preceding and 

following temperatures and used that value to caJ.culate the annual 

average adjusted temperature for 1970, as shown on page A.4-4, i.e., 

62.5
0 

Fahrenheit. See also Exhibit L.l for additio!lal exemp1esof 

the computer performed adjustments of WEATHER. 

A typiealCLIMATE printout consists of pages L.l-l through 

L.l-7 of Exhibit L (pages 5-6 through 5-12). 

B. Time Spans 

As analysis is generally made by reviewing time spans ranging from 

5 to 13 years, alway~ using when possible, the last recorded year as one of 

observations. At least five observations are required to Use the program, 

cases may arise where spans of at least six y~ars or more are needed to 

the required input data. Whether or not weather data is to be substituted 

missing data to obtaL~ a complete set of spans is left to the judgment of the 

Engineer. 

"!hen a suitable value for cropping is inserted adjacent to columns 

43-44 of Form cr, e.g. 8, the computer will ca:rry out the WEATliER program one 

after which it will utilize that basic input and its computed adjusted data t 

perform a series of MtJRHl runs covering time spans from the maximum of 13 yea 

d~~ to 5 years. 

To aid in span run selection, the standard error ratio will be prin 

out (see Chapter 6) after each span run, just bel<Yw the Adjusted R square val 

2-6 



2 - CLIMATE PROGRAM 

C. Data Forms Required 

The forms to be used in CLJJ-\.1\TEconsist of Forms CI and CD. These 

provide the instructions and input data to the computer. A self-explanatory 

g example is provided in Exhibits A.l and A.2. Note that Unit Consumption (SaLes) 

must always be determined in the srune way as Hater Use Ana.:Lysis calculated values 

and is calculated for each year by dividing tha total consumption by the 

,1 total pumber of bills, irrespective of whether they are partial or complete 

.. e .. , bills. See Q(R) calculation in Exhibits D.l and P.l (pages 4-22 and 4-40) • 

of The results of the use of Exhibits A.l and A.2, are as noted above, are 

shown in Exhibit L.l, pages L.l-l through L.1-7' (starling page 5..:6). 
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EXHIBIT A.I 

Control Card for croc Hydraulic Branch CLIMATE Program 
CLIMATE Instructions 

Description of Field Columns 

1. Identification 01-16 

2. If Rain/Temp Data Come From Tape, Code (T) 18-18 
If Rain/Temp Data Come From Cards, Code (e) 

3. Maximum Ra.infall (Allowable Range is 1-9 inches) 20-20 

4. If Billing Cycle is Monthly, Code (M) 22-22 
If Billing Cycle is Bimonthly, Code (B) 

5. If Deta Grouping is Quarterly, Code .(0.) 24-24 
If Data Grouping is Annual, Code (A) 

6. Rain/Temp Mean Period (Years) 29-30 

7. Last we.t<:,r Consumption Year (Last Tlio Digits of Year) 32-33 

8. Number of Tears of Watsr Consumption Data (Span) 35-36 

9. Station Number 38-41 

10. Number of T:lJnes to Drop a Tear starting with 43-44 
Ini tial Year (Optional) 
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BILLING CYCLES AND RAINFALL ADJUSTMENTS 

Standard Practice U-25, page 5-3, paragraph 10 describes how 

monthly rainfall and temperature readings are to be adjusted to better 

correlate them with annual water sales data. The adjustments which are a 

function of meter reading cycle (also called billing cycle) may be written 

as follows for continuous meter reading: 

Monthly Meter Reading 

:II dj a . 
x 

T adj. 
x 

.. ~ 
x - 1 

2 

+ 

" 1 [TD i(TJ 12 x - 1 + x 
2 

Bimonthly Meter Reading 

:II " ~ ++ R 
aij · x-l 

Dx_1 
II 

- ~x 
II 

" 1 
[TNX _ l 

+ + 12 
II 

TN 

+ 

x 
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~ TDx) T~x ] 

~ (RJ
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Dx 
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TD 
x - 1 
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Where 
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BILLING CYCLES AND RAINFALL ADJUSTMENTS 

R adj. 
x 

Tdj 
a 'x 

" Annual Adjusted Values required for Year X. 

= 

Printed out by computer as Adjusted Values. 

Typical monthly values such as December for 
year preceding Year X. Obtained from Weather. 
Bureau tape as raw data. Tbe monthly R values 
then are adjusted by computer so as never to 
exceed the ~ngineer specified monthly maximum 
and are used by the computer to calculate the 
annual Adjusted Values. 

As the Engineer may be required to anlyze sales on a quarterly 

rather than annual baSiS, WEATHER includes the capability of: adjusting the 

Weather Bureau raw data on that basis (CLIMATE at this time is not able to 

handle quarterly data and thus MUR&Z must be used in conjunction With that 

type of analysis~ The adjustments may be written as follows where Rd' 
a J' lQ 

and T d' refer typically to 'first quarter data. R input is 
a J'lQ 

again limited to the Engineer specif:ied maximum monthly value. 

Monthly Meter Reading 

Rd' = ~ .;- R
J .;- R

J .;- 1). .;- 1). .;- ~ a J'lQ x - 1 x x x x x 
2 2 2 

~ R
J 

.;- F,], ~ " 1 
.;- .;-

x - x x x 
2 2" 

T 1 [Tn T
J TF T:xJ adj'lQ =- .;- .;- .;-

3 x
2 

- 1 x x 



Bimonthly Meter Reading 

'" -1- (~ 2 x - 1 
2 
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'" ~ ++ R 
x - 1 Dx - 1 
4 

;x) 

++ R
J ++ l)..x ~ + x x 

""4 

T d' 1 [T ++ TD + 3 TJ + 3 T:r + TM~ a J'lQ '" T !'Ix - 1 
4 

x - 1 ""4 x T x x 
""4 

While the basis of these equations is continuous meter reading, 

their application to non-continuous meter reading is believed satisfactory 

although it should theoretically result in a decrease of the standard 

error ratio. 
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The CLIMATE Program discussed in Chapter 2 is based upon always using 

time, rainfall, and temperature as independent variables and utilizes forms CI 

and CD (Exhibit A) which refer to CLIMATE information and data, respectively. 

If one wishes to perform a multiple regression analysis only and 

eliminate or add variables, Forms MI and MD should be used, as discussed below 

and illustrated in Exhibit B.lI 

A. Standard Run identical to MURm portion of CUMATE 

For three independent variables and one dependent variable, enter 

data as shown in Exhibits B.l and B.2. The order of variables t, R, T and Q 

always must remain in the same location as shown in B.2. 

Note that if the Engineer wishes to substitute different annual 

adjusted rainfall and temperature values than those produced by the CLIMATE 

then this procedure may be used in place of the use of cards as discussed in 

Chapter 2. Substitution of alternative or missing weather data in the formulas 

of Exhibit A.3 will provide the required adjusted values for use in MUREG. 

B. Run with One or More Independent Variables Eliminated 

For example, to eliminate variable T, remove the term (4FIO) as 

shown in Exhibit B.3 Card 2, Columns 01-06 and replace it with (FlO, FlO, lOX, 

FlO) which uses 17 columns. Therefore, change the column limits as shown. The 

right-most FlO refers to the dependent variable Q, and thus never should be changed 

in location. Also change in two places, the total number of variables considered 

per columns 04-05 of Card 1 and the Regression Control Card. Do not change sheet 

MD (Exhibit B.2) for which cards may have already been punched. 

Pri..'1touts are not provided as they are similar to the M!JREG portion of 
CLIMATE re Exhibit L.l, pages 5-9 throngh 5-12. 
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C. Run with more than three independent variables 

To explore the use of more variables, see Exhibits B.4 and 8.5 w1, 

Il. five variable example. Note the dependent variable must al'W'!l.Ys be listed in 

righthand end of array, as shawn in Form MD, Exhibit B.5. Insert on Variable 

Control Card, Columns 24-25 the value "5". Modif'y Card 2, beginnning in Column 

as shown; and indicate proper number of variables on Card 1 and the Regression 

Control Card. 

D. Omitting a Year's Date. 

Note also if unreliable or incomplete data exists for a year{s), 

the associated input may be omitted from the MD sheet. For example, in the caSE 

of Exhibits 8.4 and B.5, 1971 data vas omitted from the MD sheet and the number 

of observations on the MI sheet reduced to 9. This same procedure is automaticl 

used in the CLIMATE program and can be observed by comparing the Input De:ts witt 

the Adjusted Data Printouts. 

E. Change of Meter Reading Procedure during Time Span 

If for example, the procedure changes during a 13-year span from 

say that associated with monthly to bimcnthly billing, then CLIMATE should be m 

to obtain the required annual R adj and T adj values as a f\mction of billing r. 

each sub-span. The R avg and T avg may be based upon either assumed billing 

procedure as they are relatively insensitive to that factor. The R adj and T a( 

values may then be used with the MUREG program to obtain a 'correlation after 

which the R avg and T avg values are used to estimate oonsumption. 

3-2 
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F. Statistical Indicators in the Printouts 

The following are brief definitions of some of the terms thet a~e 

printed out by the computer particularly in the MUREG section: Y refers to 

. unit consumption Qt. 

1. Standard Error of Y Is the standard deviation of the .dependent 

variable (unit water consumption). It is a measure of the spread 

between the calculated and recorded values. The smallest spread 

is desirable. 

2. Multiple Correlation Is a measure of the direct relationship 

of Y with other variables. The ideal number is plus or minus one. 

Due to a small amount of data, high correlation coefficients do not 

necessarily mean perfect results. It is also a measure of slope of 

the regression line and therefore can be misleading when using this 

standard practice. 

R-.sguared - Multiple correlation squared. 

F-Level - Measures the effect of introducing new independent 

variables into the analysis. In some oases, statisticians limit 

introduction of date by setting F-Level at a specific amount. Our 

standard practice does not consider the question of adding other 

independent variables. 

5. Residual Degrees of Freedom The number equals the sets of data 

available minus the number of coefficients minus one. The better 

the degree of freedom, the better the answer, statistically. 

Obviously, with the degrees of freedom of one (5-year data) very 

little choice is available. 
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6. Student T - Measures the confidence we may have of 

determined for the regression equation. The higher the better. 

± 1 or more is preferred. 

7. Durbin-Watson Statisti£ _ Is a measure of the randomness of 

the residuals (i.e.,Q(c) - Q(r». The most reliable cOI:TelaidOl 

have the most randomness. 



EXHIBIT B,! 

Control Cards for CPUC It:rirauJ.:!.e Branch Hl.JllEG Prognm 
}~~ L~struct:!.ons 

Card One: Primary ~1l;1lSG Control Card (Righi Justified) 

Description of Field Colullms 

NUmber of Variables 
(including' dependent variable) 04-05 

08-10 NUmber ot Observations 

Job Identification 

Columns 15, 20, and 25 
Columns 30, 35, 40, and 45 

55 
56-71 

... ~".Punch ... .. 
" ...... Punch .. ... .. 

4 

9 

"1 " 

Card Two: Input Formal Specifica.tion Card 01-06 "(4no)" 

Data Cards: One for Each Observation - Use Special Coding Sheet MD 

Card Following Observation C~ds: Regression Control C:u-d 

Number of Variables (sarne as on Card 1) 

Variable Control Cnrd: 

04-05 

10 

25 
25 

~: Dependent Vari"ble :!lust al,,,uJ-s be last 

04-05 
{)9-10 
14-15 
19-20 

and sO on for as :nany ,'arfablo as are UBed (max.: <light per eard) 

End of Job Card: Columns 01-10 

"1 n 

MI 

:End, of Regressions Card: "End of Reg.ressions It 
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EXHIBIT e.3 

Control Cards for CP!.K:: Hydraulic Branch MlJRElG Program 
M!.lRElG Instructions 

MI 

---------_. -------
Card One, Primary MUREG Conl.rol Card (Right Justified) 

Description of Field 

Number of Variables 
(including dependent variable) 

Number of Observations 

Columns 

04-05 

08-10 

Coltnnns 15, 20, and 25 ~" .... Pun{!h........ "1 11 

Columns 30, 35, 40, a.nd 45 ~~,..Punch....... I~OIl 

Job Identification 

Card Two: Input Formal Sp€cificatl.on Ca.rd 

55 

56-71 ~4'_~~r?~_4~~~~~ 

---;Z-{FIO, no, lOX, FlO] 
01-,,0&' '~. 

Data Ca.rds, One for Bach Observation - Use Sp€cial Coding Sheet MD 

-----------.--.-----
Card F'ollo>ring Observation Cards: Regression Control C8J"d 

Nurr,ber of Variables (same as on Card 1) 04-05 

10 

25 

25 

-------_._._------- _._---.--_._---_ .. 
Variable Control Card: 

Note: Dependent Variable must always be last 

011-05 
09-10 
14-15 
19-20 

•. ad ['0 on for as many Ynriable .. 5 are used {max.: eight per card) 

111 H 

fll ,. 
112tf 
H? n 

-' 
"it It 

------_._._--
F,nd of .Job -Caru: Columns 01-10 "E:nd of ,j-ob 11 

-----_. """ .. -.. "--'-'---'--'---~-----.'" -------.... -
-End of Regressions Card; Columns 01-.1.8 

/7G 3-7 



EXHIBIT B.4 

Contro~ <:ards tor CPUC Hydraulic Branch MUREG Program 
MUREG Instructions 

11,1 

---------------------------------------------------- Card One: Pr:!.mary MUREG Contro~ Card (Righi Justified) 

Description of Fie~d 

Number of Variables 
(including dependent variable) 

Number of Observations 

Columns 

04-05 
08-~0 

S 

9 

COIUIT1 .. *1S 15, 20, and 25 ~ 0 .. " Punch '" .. ., (I "1 u 

Columns 30, 35, 40, and 45 ........ Punch........ uo" 

Job Identification 56-71 

Card Two: Input Formal Spedfication Card 01-06 

---------------------------------_._--
Data Cards: One tor Each Observation - Use Special Coding Sheet 1IJ) 

Card Following Observation Cards: Regression Control Card 

N1llr.ber of Variab~es (sa'lle as on Card 1) 04-05 

~o 

25 
25 

'lOU 

1--_·_-----_·_-_·_· --_._---------------_._--. 
Variable Control Card: 

Note: Dependent Variable must alwa% be last 

04-{)5 
09-10 
llr-15 
19-20 
24-25 

and ~o on tor as many vnriable as are used (max.: eight per card) 

.. _---_._-----_. __ ._-- ----_. 
F.nd of Job Card: Columns 01-10 

-_._._ .. _----------------_._---_. 
End of Regr€ss:i.ons Card! Columns 01-18 

3-8 
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(DUMMY) 
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CHAPrER 4 

E'3TREVS PROORlu,f 

As noted in Chapter l, the ESTREVS Program .estimates and ca.lculates 

revenue as a :function of tariff type,b.H!ingprocedure, rates, and existing 

and projected consumption and customers; all in general accordance with Standard 

Pr!l.ctice U-25. As described in Chapter 5, ESTREVS is automatically connected 
I 

to CLIMATE when the Engineer.submits an ESTREVS data input form (El<hibit .C) along 

with forms CI and CD (Exhibit A). Much of what is discussed here is of backgro~~d 

nature as the Engineer norm.a1.ly need know only how to fill in the l:STREVS form • 

.. Basically, the program uses Engineer furnished billing growth 

data estimates along with Engineer or computer determined values of Q{R), ~(N), 

Q(A) andQ(B) to develop the following ratios which are used to project an 

applicant's Water Use Analysis Table from its recorded values to that which would 

approximately exist in the normalized and testyears.±I 

Q(RN) = ~~N~ = ~~;~~~~ =~ ~R R. 

B(R) = B(N) Thus B(RN) = l.O 

B(RA) '" ~~1 
Q(RA) ~ ~f~~~~5 = = 

~Q R 

B(RB) = ~:t 
Q(RB) = ~QfB~ 

~R 
= QtB)~B~ 

Q R)l3R 

In conjunction with the above equations, the following relationships 

are used to project growth of billings corresponding to those meters that are 

larger than the smallest size: 

BXS{RB) 

= BlCS~A~ 
BJes R 

= BJes(B) 
BlCS(R) 

Y The ratios shown here apply to the service charge type of tarb'f. A 
slightly more comp1.ex version of these :ratios is used fo:r minimum cherge 
tariff per Exhibits H and L 

4-1 



4 - ESTREVS PROGRIk'l! 

A. Required Input Data for ES'l'REVS 

Three types of input data are required: 

--a Water Use Analysis Table preferably based upon the latest 

recorded year. data, 

--Growth data to be used by the computer to establish ratios 

required to project customer and consumption changes, 

__ Pricing data for minimum or servi~e charges and unit consumption 

as a function of time, rate block location, and billing period • 

. The Water Use Analysis discussed in Part I that 'follows is required 

to est~blish a reference listing of bills as a 'function of meter size a.nd 

conSumption rate block. This basic customer re'ference is then expanded as a 

function of 

as discussed 

growth of customers snd consumption by the 

in Part 2. starting on page 4- 7.Y 
use of growth ra.tios 

In Part 3 (page 4-12) the basic pricing data is collected to record 

present and proposed tariff rates. All this in:f.ormation is then inserted in 

the computer's memory per use of the EETREVS Form (492.l2B). 

The preparation of data input is not difficult after the Engineer 

has tried it one or two times. The only place problems may arise is in the 

choice of data for Cards 3 {Bills per Rate Block), 5 (Bills by meter size), 

and 10 (Consumption per Rate Block). Cards are used for feeding the computer 

and are made from data on the ESTJL""IS Form. Spaces 79 and Be are used to 

identify the cards. That selection process requires ·study of the Water Use I 
AnalySis Table as it is a function of tariff type. 

To simplify understanding, Water Use Analysis Tables based upon 

monthly billing cycles are discussed first, after which bimonthly billing 

Note that overall oonsumption is based upon the last recorded oonsumotion 
value of MOREn. As .(jiscussed in Chapter 2, unit consumption equals the 
vlater Use Analysis oalculated value and is determined by dividing the 
total sales consumption by the total number of bills> irresp.ective <:If 
whether they were partial or CO!l1Plete bills. See Exhibits D.l and F .1. 

), " 



4 - ESTllEVS ~ 

cycles are reviewed. Part 4 (starting on page l..-13) provides details as to 

how to generally prepare data, while Part 5 (starting on page 4-17) describes 

how basic data is to be modified when bimonthly billing exists. 

1. Water Use Analysis Tables 

When using the program, the Water Use Analysis Tabl;:) lllUst be in 

the format similar to that furnished by Cal-American.Y That company and the 

smaller Santa Clarita Water Company now have this type of table directly 

printed out via computer. In addition, Santa Clarita has a monthly printout, 

as well as an annual printout, which may be useful for more sophisticated 

Exhibit D.l (and related Exhibit D.4) were developed by Cal-American 

to estimate min.imum tariff revenue. We have modified them to obtain Exhibits E.l 

and E.4, which are in the format to be used in a Service Charge Tariff estimate. 

With respect to tha Minimum Charge Water Use Analysis Table, it should 

be noted that the average consumption in each of the blocks, i.e., column 

entitled, "Average Consumption in Block," is a calculated one based upon 

:J The Water Use Analysis (WUA) Tables shown list the total number of bills 
issued per year. Note that the horizontal lines such as shown on 
Exhibits D.l .and E.l split the table in accordance with a tariff defined 
on a monthly basis. I.f billing is on a bimonthly baSiS, some input to the 
ESTREVS FoI'lll is modified as discussed in Part 5 of this chapter and as 
illustrated in Exhibits F.l and G.I. 

Y The Cal-American table is the basic one from whioh a typical single meter 
table such as shown in Standard Practioe U-25, page 6-2, is derived and 
therefore a method for combining the single meter tables is not described 
in this report. The case of small utilities failing to report meter sizes 
greater than the smallest is discussed on page 4-20. 
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4 - ESTREVS PROGRAM 

rounded vaJ.ues,21 thus the three columns on the extreme right of Exhibit D.l 

are not exactly correct. The small error resulting from that assumption is 

eventually corrected through the use of the overaJ.l revenue adjustment factor 

ratio (caJ.led RRCR). which relates recorded revenue to computed revenue for the 

recorded.year R. 

a. Minimum Charge Tariff 

Let us consider first a tariff format as shown on 

Exhibit D.l with associated manuaJ. caJ.culations on 

Exhibit D.4. This exhibit illustrates the estimated 

CCF sold as a function of rate blocks. It aJ.so shows 

the bills associated with those saJ.es. The solid 

stepped line on the left side of Exhibit 0.1 separates 

the bills for which consumption was less than the 

respective minimum (which is a function of meter size) 

from those which exceeded that minimum. Consumption 

was less than the minimum for bills listed above the 

stepped line, while it exceeded the minimum if it 

occurred below the line {except for smallest size meter 

in smallest block). Note illustration in upper right 

of Exhibit 0.1. 

For example, it is estimated that in the 6-30 CCF rate 

block 125,285 bills were associated with collecting 

revenues due on 1,908,995 CCF. Each of these bills 

For example, the "average consumption in block" of 2 CCF is based upon meter 
readinge which could have actuaJ.ly varied from 1.50 to 2.49CCF but which 
have aJ.l been rounded off to 2 CCF by the meter reeder. (See St.andard 
Practice U-25, page 2-3.) For consumption in lar.ger ranges such as 
31-35 CCF, an average value should be calculated from the actual bills 
as is indicatsd in the exhibit where average consumption in Block is 
listed as 32.7 CCF rather than :33.0 CCF. 

I I 
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was based upon usage of water beyond the respective meter 

size minimum consumption. Also in the example shown here, 

the minimum consumption for the 5!S-inch meter is 5 CCF 

while for the l-inch meter, it is 10.6 CCF. This pricing 

is based upon charging customers with the l-inch meter 

$2.55 plus the consumption cost for (10.6 - 5.0) CCF at 

$0.40 per OCF or $4.00 per month. other meter minimum 

charges are based upon the same principle as shown in 

Exhibit D.l 

Exhibit D.4 also shows how the above Exhibit D.l type 

information is used to spread consumption to take into 

account proper rate block billing Charge/2/ {Exhibits F.1 

and F.4 provide similar information for bimonthly billing 

cycles). 

b. Service Charge Tariff 

Exhibit E.l is almost identical to Exhibit D.l except that 

only the data required for a SsrviceOharge is shown. 

Exhibit E.4 is similar to Exhibit D.4 and TulfiUs the 

same purpose. (Exlri.bits G.l and G.4 illustrate the 

bimonthly cycle application.) 

c. Data Input Form ESTllEVS (492.1213) Details 

Exhibits D.2 and E.2 illustrate filled-in forms with data 

provided from Exhibits D.l and E.l, respectively, plus 

information as developed by methods described later 1.."l. this 

practice. Units for esch quantity are shown at the of 

Y See Standard Practice U-25 for details. Note thet the computer takes all 
this data and carries out the procedures shown for each ysar. 
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the form. Exhibits D.3 and E.3 provide typical EsmEliS 

printouts for both tariff types. Data from the form is used 

to make up 11 cards labeled I, lA and :2 through 10. Card 

numbers are used for identification of the data form location 

throughout the following discussion. 

The sources of data from the Water Use Analysis Table for 

use in ESTREVS are shown typically in Exhibits D.l and E.l 

for monthly billing cycles. Examples with bimonthly billing 

follow. 

1. Minimum Charge Tariff 

Exhibit D.1 illustrates a water table with the source 

of much of the card data identified. 

Card 3 (bills by rate blocks) values are to be obtained 

from above the heavy stepped line for the smallest size 

meter and below the line for all other meters. Apart 

from the bills in the first block, the number of bills 

in each rate block is the total bills that used more than 

the minimum amount for each meter size. For example, 

in Exhibit D.l for the 6 - 30 CCF rate block, the number 

of bills for that block will be the total number of bills 

in the shaded area. 

For the first block, however, the number of bills will 

be total number of bills for the smallest metar size in 

the first block. 

4-6 
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Card 10 data is obtained from the right harid side of 

Exhibit D.land represents the consumption p.er rate 

blOCkIl associated with Card 3. Note that color/shade 

coding is used in the fields to further aid in choi~e 

of the number required to be fUled in. Compare also 

Exhibit D.2 to Exhibit D.3. 

Card 5 data consists of the number of bills that used 

less than the minimum for each meter size excluding 

the smallest meter size. It is obtained from the 

bottom of Exhibit D.l. 

2. Service Charge TarU'f 

For a Service Charge Tariff the figure to be used are 

those from Exhibit E.l as tabulated in Exhibit E.4. 

There is no stepped line required in analyzing such a 

tariff because no fixed amounts of consumption are 

available for specific meter sizes for a minimum charge. 

Data for Card 3. therefore, come I! directly from the right halId 

side of Exhibit E.l, Card 5 data comes from the bottom of the 

Exhibit, vith Card 10 data from the extreme right-hand edge. 

2. Growth Dsta 

The follOWing input data is to be provided by the Engineer and entered 

in Cards 1 and lA. It is used by the computer to calculate the appropriate 

ratios listed in the right-hand column as follows: 

With the exception of the first block, the consumption is thet associated 
with bills greater thlln the reepective minimums. 



Input Data Symbol 

Normalized water consumptionCCF/meter year Q(N) 

Test Year A forecast consumption CCF/meter year Q{A) 

Test Year B forecast consumption CCF/meter year Q(B) 

Computed Hati' 

Q{RN) 

Q(RA) 

Q(RB) 

Recorded bills (total) per Year/}.! B(R) 

Test Year A forecast bills for the year 

Test Year B forecast bills for the year 

Recorded bills (except smallest meter) per year~1 

B(A) 

B(B) 

BXS(R) 

BXS{A} 

BSX(B) 

B(RA) 

B(RB) 

Teet Year A forecast bills for the year 

Test Year B forecast bills for the year 

:rocs(RA) 

BSX(RB) 

Revenue adjustment factor determined by dividing 
recorded revenue (RR) by computed revenue (CR) 
as determined by Water Use Table for Year R 21 !illeR 

Note that when the combined CLIMATE - ESTRE'I'S Program {ONES HOT) is 

used, the above Q-labeled data on consumption is not to be inserted by the 

Engineer as it will be calculated by the computer and autolllStka11y delivered 

to the ESTREVS subroutine. 

[I 

9..1 

10/ 
-' 

a. RatiO Q(RN) used to convert the water consumption in rate blocks 

and in total from that Which existed during the recorded year to 

that Which would enst during a normali~zed year. It is identical 

to the Usege Factor of Standard Practice U-25, pege 6-3, paragt'a 

Normalized year consumption refers to the water consumption that 

would be forecast for the recorded year by the Modifi·ed Bean Mul." 

Regression Method. In considering the normali·zed year, no chsnge 

Actual number of b1111l, irrespective of monthly or bimonthly billing qcl.e. 
M:i..nimum valueoowever for any (R) value must be leO and it must be entere 
Computed Revenue (CR) calculated by computer ulling , B(R), and BXS(R) 
as 'found in recorded year Water Use Analysis 'l'able. 

We have ignored the .pl:'9£edure discussed in Standard Practi4:!e U-25 on page I 
paragraphs 10 througn u:. 



Ratio Q(RN) 

The general expression is: 

= 
Totlll Forecast Water Consumption {Normalized) for Recorded Year R 

Totlll Recorded Water Consumption for Recorded Year R 

:t:Q~N ~ Q{lf) 
~Q R = Q{R} 

For a minimum charge tariff the ratio applies only to consumption 

greater than the meter minimums as discussed in Exhibit J. 

b. Retios Q(RA) and Q(RB) are used to account for the estimated 

change in the 'Water consumption by rate bl.ocks and in totlll 

from a recorded year to the vlllues the !!'taft' estimates for 

the two foll.owing test years A and B. It ill identiclll in 

definition to the Usage Factor above, except for reference 

to projected years. 

Ratio Q(RA) = 
Totlll Forecast Water Consumption for Year A 

Totlll Recorded Water Consumption for Recorded Year 

Ratio QCRB) = 
Totlll Forecast Water Consumption for Year B 

Totlll Recorded Water Consumption for Recorded Year 

As noted previously, this information can be furnished directl.y 

by the CLIMATE Program, to ESTREVS via LINKUP. For a 

minimum charge tariff the ratio applies only to consumption 

greater than the meter minimums as discussed in Exhibit J. 

c. Ratios B(RA) and B(RB) account for the Engineer's estimated 

change in the total number of bills. These ratios are identical 

to the Growth Factor of Standard Practice U-25, page 6-3, paragraph 7. 



d. 

4 - ESTREVS POOGIl.AM 

As noted previously, by definition, that the number of bills in 

the recorded year equals that of the normalized year, and that 

B(R) = B(N) 

and 

Year A = Year R +1 

Year B = Year A +1 - Year R +2 

Ratio B(RA) Total Bills for Year A ~ = Total Bills for Year R = BtR 

Ratio B(RB) Total Bills for Year 13 ~ .. 
Total Bills for Year R 

.. BR 

The Engineer's estimated changes in the number of bi1.ls (ex~t 

for those associsted with the smallest meter) is deSignated by 

the terms BXS(RA) and BXS(RB). By use of these ratios, t.he 

Engineer can account for different growth rates between t.he total 

group of meters and those of a size greater than the smallest 

Size. The slight error occurring in revenueestimeting due to 

lumping meter growth together rather than estimeting growth by 

individual sizes is ignored. Different growth rates are typical 

in most rate cases. For cases where utilities lump all meters 

together irrespsctive of size, see page 4-20. 

Ratio BXS(RA) Bills 
" Bills 

for Year A 
for Year R .. 

for Year B Ratio Bxs(RB) Bills 
Bills 

The computer uses these ratios in slightly different ways depelClii~1 

upon whether a min:iJl1um charge or a service charge tarUr is 

calculated. Sse Exhibit J. 
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e. Ratio RRCR is used to adjust revenue figure from that which 

we theoretically computed from the number of bills and the 

consumption to that which was actually collected in the 

recorded year, i.e., the Revenue Adjustment Factor as 

discussed in Standard Practi-ce U-25, page 6-3. paragraph 5. 

It accounts for a number of errors that creep into these 

practical -cal-culations. 

Ratio RRCR = Recorded Revenue Year R Riru. 
Computed Revenue Year R = R(CJ 

f. Miscellaneous 

1. The use of this program doss not depend upon the methods 

used in estimating the values listed on Cards 1 and lAo 

2. Note also that the computer internally uses a lar~ 

number of decimals but generally prints out results of 

calculations only to a small number of pla-ces. Therefore 

the arithmetic sometimes appears to be slightly incorrect. 

3. In the illustrative examples (Exhibits D.2, E.2, F.2 and 

G.:c), the total bills (B) are assumed to increase by 

2 percent a year and tbe bills except for the smallest 

size (BXS) by 1 percent a year (See Card 1). Water 

consumption grows on the average as shown. For 

demonstration purposes, we have generally assumed 

Q(R) = Q{N). 

4-11 
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:3. Rate or Pricing Data 

Present and proposed meter char,ge pricing data is to be entered 

on Cards 6 and 7 while consumption pricing is to be similarly entered on 

Cards 8 and 9. The number of entries correspond to 'Card 2, Items RB and 

MS, respectively. Remember color codingZ 

Note, howev:er, that with a minimum charge tariff, ,the unit co:nSl.1mp,,:l.Olll 

charge for the first block: (Cards 8 and 9. spaces 1 through 7) is to be the 

minimum charge, net the equivalent unit consumption charge. For example, in 

Exhibit D.2. the minimum charge at present rates is $2.55 per month, while 

the unit consumption charge for 5CCF is $0.51 (as shown on the servi~e char,ge 

illput data sheet, Exhibit E.2). 
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4. Data InDut Form ESTREVS (4Q2.12B) Details - Monthly Billing 

a. General 

1. All values to be right justified exoopt when triangle 

is indicated. 

2. The triangle indicates the location of the decimal point. 

If a value is less than 1, fill in spaces to the right 

of the triangle. If a value does not exist, or is zero, 

nothing need be filled in. 

3. Fields - This term refers to the place in which the values 

of ratios, rate blocks, etc., are inserted. Fislds are 

to be generally filled in starting at the left side and 

in rising sequenoe, but data within each field must be 

right justified unless specifically prohibj7...ed. 

4. Each set of data must consist of eleven cards, that is, 

the 492.l2B form must be completely filled out except for 

a ONESHOT run where Card lA is ignored. Card identification 

is in spaces 79-8;). 

5. Remember the colors of this form are to assist the Engineer 

by alerting him as to the number of entries required, as 

ir..dicated on Card 2, Items RB and MS. RB (medium green) 

refers to the number of rate blocks while MS (white) refers 

to the number of meter sizes. They indicate respectively 

the number of fields to be filled in, per card, i,e., 2, 

3, 8, 9 and and 5, 6 and 7. 

4-13 
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6. The form may be modified in the future, and such will be 

indicated by changing the last letter of the identif:i.cation 

492.128. 

b. Card Input 

Note basic units listed in upper right portion of ESTREVS Form. 

1. Card 1 is to contain the bas:i.c billing and revenue information 

as recorded. In addition, the word "ONESHOT" is to be insert.ed 

in spaces 1 through 7 to conmand the computer to perform a 

"one-shot run" if thet is so desir~d. If time trend is not 

desired in ONESHOT. then the word HORIZONTAL is to be placed 

in spaces 66 through 75 (labeled TREND). 

Card 1A is to be filled in only when a revenue estimate wi.thout 

a consumption estimate (ONESHOT) is required. Note units are 

OCF/meter-year. 

Card values must lie between () and 9999999.'9 

except for letter input. 

2. Card 2 contains the rate block upper limits and is also to be 

used to indicate a minimum or service type tariff through use 

of "1" or "0". In addition it is used to indicate whether 

billing is monthly or bimonthly by entering in white space 75, 

symbol M or B as appropriste, 

Card 2 also contains an identif:i.cation field and plus a 

listing of number of rate blocks and meter sizes. 

Item REg This is the count of rate block upper limit 

values. The values can run from 1 through 9. 

4-14 



Item MS: This is the count of meter sizes whi<:h ere 

to be entered on <:erd 4. Values stert at l. 

Rate Block Upper Limits: These ere integer numbers 

running in value f'rom l to 9999999. The number of' entries 

must agree with Item RE. The right-most field is used 

to represent "infinity," and may be any integer number 

lerger than the highest rate block limit actually used. 

For example: 999, or larger, if' the greatest actual rate 

block upper limit was 650 • 

.3. Card.3 is to contain Recorded Bills by Rate Block, as discussed 

on pages 4-6 and 4-7, plue job request date. 

Cerd Values: Integer numbers with the number of .fields 

used corresponding to Card 2, Item RE. 

4. Card 4, Meter Sizes: List all meters in the system. Examples: 

5/S-inch entered as .625; .3-inchen'"vered as .3.000, or .3; 14~inch 

entered as 14.500, or 14 .5 (zeros to the riP."ht of the decimal 

point need not be entered). As many entr:i.es as Card 2, Item !'IS 

ere to be used. 

5. Card 5 is for Recorded Bills by Meter Size: Integer numbers as 

discussed on page 4-7. Entries correspond to Card 2, Item MS 

andCerd 4. 

6. Cards 6 and 7, Present Rates - Meters, and Proposed Rates -

Meters: 

Values from .001 to 9999.999. Zeros preceding the 

decimal may be left blank as in other decimal .entries. 

Entries to correspond to Card 2, Item MS, and Card 4. 
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7. Cards 8 and 9, Present and Proposed Rates - Consumption: 

Decimal numbers ranging in value from .00001 to 99.99999. 

with as many entries as Card 2, Item RE. 

8. Card 10, Recorded Consumption by Rate Blocks, as discussed on pagel, 

Integer numbers. As many entries as Card 2, Item RE 

are required. 
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5. Data Irrout Form (492.12B) Details - Bimonthly Billiqg 

While tariffs are usually defined in monthly terms, the billing 

cycle may be b:imonthly. If that is the case, the pull-out of data f'rom the 

WUA must be in accordance with the actual pricing out of the billS, e.g., a 

bimonthly minimum charge is twice that of a monthly min:i.mum charge. 

Exhibits F and G illustrate minimum and service charges on the 

assU!l!ption that the bills and total consumption shown on the WUA represent 

the bimonthly billing cycle "case. You will note the break-lines between the 

rate blocks have changed from the monthly billing exhibits, and, in addition, 

the line separating the min:i.mum bills from those reporting consumption greatel' 

than the respective min:i.mums has also shifted up to higller values, thus =.fl.ectr

ing allowable consumptions in the bimonthly case. These changes must be 

reflected in the data input form as follows: 

1. Minimum Cr.a.rge Tariff (Exhibits F.l through F .4) 

Card 2: Double Meter Monthly Rete Block Upper 'Limits ('CCF) 

Cards 6 &; 7: Double Meter Monthly Tariff Rates ($/month) 

Cards 8 &: 9: Double Meter Monthly Tariff Rates f'or 1st block 

only, which is the basic monthly minimum 

charge (spaces 1 - 7). Do not change consumption 

charges ($/CCF). 

Other Cards: Read Bills and consumption f'igures as defined 

on WUA Table and beginning on page 4-18. 



2. Berviee Charge Tariff (Exhibits G.l through G.4) 

Card 2: Same as Card :2 above 

Cards 6 & 7: Same as Cards b and 7 above 

Other Cards: Same as 'Other Cards above 

3. Billing Type 

Per Part A.4.b.2 (page 4-14) always insert M or B in space 75 

of Card 2. If nothing is entered, the computer will assume a 

monthly billing cycle exists. 

B. Examples of Each Type of Tariff Computation 

1.. Minimum Charge Tari:ff - Monthly (See Exhibit D.3) 

Preface page (The first page of the printout set--note each page is 

numbered in sequence) lists the input data. The recorded appropriate bills 

consumption data are repeated on pages 1 and 2. On page 2, the recorded data 

is ratioed up or down via Ratio Q(EN) in order to develop data for the normali 

year, after which the consumption is "spread." Q{RC) is used to determine mlC 

(Exhibit L however provides a better demonstration of the determination and use 

of the computed year to determine the RRCR value as recorded and normali~ed 

consumption were not equal as was assumed here.) 

On page 3, the same operation is repeated for test year A. In this 

case, the computer also ratios the bills by block by taking r.ecorded informati 

and multiplying it by Ratio B\RA). The ratioed rate block consumption is 

obtained by taking recorded information and multiplying it by Ratio Q(RA). 

Test year B is shown on page 4. 

On page 5, the consumption revenue sub-routine is begun. The 

normalized consumption quantities are multiplied by the two <li:ffer~ntconsump-

tion charge rates (present and proposed rates in dollars per CCF) to get reven 

based on co'1sumpt ion. {)n pages 6, 7 and 8, the operat ion is repeated. The t 

(!onsuInption in the s~ond colu..rrL.'1 fron the left is not summed up for th"e minim 

charge tariff as the first (lowest) block quantity refers to bills and not cd 

.4if. 
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On page 9, the meter revenue sub-routine 1s begun. The revenue due 

to meters is calculated. Note, for example, that in test year A the number 

of bills is equal to the recorded information times Ratio BXS{RA). Finally, 

page lO,the revenue based on both sub-routines are summed up and then multiplied 

by Ratio RRCR to caleulate the final r~venues entitled "Adjusted Totals." 

The RRCR value is determined by computing revenues based upon 

recorded year values of consumption, etc. and cemparlng it with the recorded 

value of revenue. That factor is used throughout :the rest of the computations 

(for normalized and test years). The Summary Page lists the computed RRCR. 

2. Service Char~e Tariff - Monthly (See 
Exhibit E.3 

Procedure is generally the same as shown above. Input data, hO'W'ever, 

is slightly different, as discussed above. You will also notice throughout 

the printout that there are slight differences between the serviee and minimum 

tariff calculations, whieh are all in line with the standard procedure. 

Of spacial interest is that the meter sub-routine 1s sueh that the 

overall sum of meter bl11s is projected by Ratios B{RA) and B{RB), but the 

bills derived from all meters larger than the smallest is projected by Ratios 

BXS(RA) and BXS(RB). As a resul~!...~~e _growth of the smallest sized meters 

is developed by differences as was mentioned on page 4-10 and Exhibit J. 

3. Minimum and Service Charge Tariffs - Bimonthly 

Exhibits F.2 and G.2 illustrate eompleted ESTREVS input sheets 

for bimonthly billing. See typi<:al printouts pages F.:3 and G.:3. 

4-19 
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c. Rate Changes During a Recorded Year 

The program has been developed on the basis of no recorded or 

proposed rate changes during a year. 

To handle a rate change during a recorded year, the t'ollowing 

alternatives should be considered (ignore RRCR factor); 

1. Obtain Water Use Analyeis Tables for each part of 

the year and perform two separate revenue analyses. 

2. Assume present rates held throughout the year and 

make an independent computation of the additional 

revenues. 

3. Calculate an average annual pricing schedule and 

apply to the Water Use Analyeis Table. 

4. Using same Water Use Analyeis Table, determine 

revenues at the different rates and interpolate 

the annual results. 

D. Small Utilities 

Small utilities often omit reporting on their Water Use Analysis 

Tables the existence of meter sizes greater than the smallest siw. When 

that occurs and is acceptable to the Engineer, tha approximation to be 

used is to aSSign BXS(R) = 1.0 and BXs(A) = B.lCS(B) = Proceed from 

that point assu!!!ing no meters exist that are larger than the smallest 

and therefore all meters are equal to the smallest in size (usually 

5/8" x 3/4"). The RRCR factor w:I.ll tend to compensate for the erroneous 

meter count. 
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EXHIBIT c 

ONE SHOT OR ESTREVS DATA INPUT SHEET CALIFORNIA PUBLIC UTILITIES COMMISSION 

Ut,HIIMI Oivlelof\o Hy4tovU. 'rllHl;h 492.128 
~ InM I . . ,~IT8 

MErE", SIZES TiNCHEs 
NOTES' CARD IT!N UNITS I 

I. PiN ell .. ,. ~ Mil")' - N#flflfffJ# NIIf,/lIHrt lilfHi/ ONESNor 1M tJtNIIl, 1IIP«V.t I D I ilKS HiLi,S /YEAIf 
'''''.hd IHW"", 1A,sptW:tI.t 8 Hwu,1J !Jgblqll •. nHIII,..,afClJl'tl/. I fI ,1/Y{AIf 

I. PH I'll"''''' IfI1llmoN INtly. / .. !Itt r/tInJ ',I1P6CWS 110 J' blt/lflt. /wI "11 'n ' 'J -'-'-" 

,.",111l1li., .'tfII"fI# 16m/IA. fA (J CCf!",W"R~r£AIf 
.It FtN In fhhI • ..... AlfI,. r1rJ1II. E •• llnlklily 0/1 WI"". ,,-,111 jusH/hId 2 RATf BUX/( 1I"P£~,LIMITS eel' 

ttlifl¥Jl ",,,-.. filHlmollM'-hHI Q. J BILLs Dr RAre IIL()CK· BILLS / rEAR 

" 'JLU BrMETE" SIZES " BILL$ /rEAIf t 6,T I MEreR CHA,~$, 11/lfONrH 
~~?CgNSUI!"l'lON f;;;;;;'S l/eeF 
10 I ctJN8tIMfIT'I(1N PER "ATE ILOCK I CCF / YEAR 



-- ~--- ~." !'~"~A' ...... ~ '?'O •• "'. "tt. "';.;;;~;,;; •• ~ ~ 11\ ~ 
'" '3 !I fl1nimum Charge Tariff \l 

(lO (/(} 110nthly Billinr 8 .. ,. M ~ 

--~~-~ ... ~ $'41 89' 's""'''''' i • 1 1 '\ \ 

-I> , 
~ 

#2 

G (J Q ~<:l l~ ( L(R):. Me. : Q)M(R: :~'ock':: : IlIn:rn:um ""&go M$Llf~ . 
.Limits (CeF): Corisumntion Bloel Z Nwnber of Billa BY Meter 5i18 : Bills in Conlliumpt.1oii: : T.>. v....... ~I 

36 - 40 
41 - 50 
51 - 60 
61 - 70 
71 - 60 
81 - 90 
91 - 100 

101 - 125 
126 - 150 
151 - 200 
201 - 300 
}01 - 400 
401 -
501 - 6 

Total(l) 

377 7 46,340 2,639 
19 495 8 59,568 ),960 
17 1 
11 51 1 
11 Cj 
14 

7.5271 472 9 67.743 4.248 
8,110 527 lQ 81,100 5,270 
7.682 353 11 84.502 3,883 

~ 7,977 42 12 95,724 504 
6 
8 

11 
21 

9 

~ ~ 7.526::1 30 l.l 97,838 390 
~ '" 7.517 II 31 14 105.238 1:1 434 104.004 tJ 

2 co 6y 870 4) 15 103,050 t.) 645 102,405 (.) 
~ '1 6.522 §. 47 16 lor..352 ~ 752 103,600 .. 
~ 1 ~ !l 6,268 NO. 39 17 105.536 ":. 663 104,8'7) te 

!4" ~ 5,882 47 l~ 105,876 ~ 846 lOS, 0) ~ 
13 i.j - 5.123 38 .19 9? .337 0:. 722 96,61; : ;;; 
19 H ;::: 2 4,556 21 to 91,120 f"i 420 9O,1CtJ P\ 
22 ~ 8,002 22 21.5 113.604 473 173.l.l1 • 
15 6.449 15 23.5 151.366 353 151,0l.l I' 
10 5,118 10 25.5 l.l0.361 255 130,lOb 

~;' 141 4,074 14 27.5 U:l,947 385 111,562 21 

'~2 2 ~,~~~ 16 ,~~ 1~~4- ~ 
J 

105 87 4 
119 53 

73 65 
151. 127 2 
lor. 117 
121 157 
114 233 
27 113 
21 ' 6J. 
32 116 

" 1 
1 • 
2 ::1 
2 lil 

i3 
'.!i 

• ~ -.: 
~ 

7 
5 
1 
6 
2 

2 

J 
6 
1 

54.9 
65.1 
75.0 
85.1 
95.5 

112.6 
137.6 
173.7 
244.7 
347.2 
446.1 
692.2 

~ 

314 
275 
6$ 

1oS0 
170 

~ 225 
",' 

;g 521 
...; 1,468 

341 

3,843,022 35.755 3,807,267 

'" 

Total. J.J:,7:2 17.975 2,738 1,922 276 186 125 2: we 3.858 # 

~ .. "' .. ~ .. "",I ... '" \ ... ~ ........... - Card .5 BU1::: w/Q ~ Hespec.tive tUnimum Q 

Min. w/o 5/8" 

BXS(R) 

100.00;: ..• 9J~ 99.(1/% 

o 
o 

(Il No. of bills by meter size, Totol X Avg. Consumption Block. 
(2) Min. No. of bills in block X 
(3) , (I) - (2) Cord 

~.~-.~ 
~--.~-~-
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ONE SHOT Of!! ESTREVS DATA INPUT SHEET 

81. LS /YCA/f 

~ 
I/Y£AR, 

I CCF/MErER~ YCA" 
CCP ._-- " BILLS / YEAN 10 
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-' 
~ .. 
~ 
I:: 
I 
/l --
'~If~ ~g ! 

-' , ~;~,~ ; .. ~: .';~: ~ .• ',1,' .! 

m~A 
.jl. ;:,t ~ ~l!iiI 
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o----------------------------------~E~X~~~\·e'\ O.~ 
~~--"~iI"'i!' .... ~-~&FfN -'JIIf'fI\T--"""- --'-l5AY!-' "'J lSI ql t ($ 

<!~A~ @ (3rl~4r~o wArE» HE VeNUES 
TiHHFf fVFE • "'1~II'!UM tHARGt:. MQ!'I1.mt.I-,>\S11\""'\'r' Gl~ 

LISTING OF OATA • RATIOS VJ£D---rN~H RUN 

-I> 
I 

r-o 
-I> 

INPUT DA TA 10E' r VALUES 
0~@m~~~~.w*@IDD~~mW~e"'~q.., ............ "" ..... .,. ........... "' ..... 

HtCOWVEO CONSUMPiI~~ CC~ PER MeTeR VEAH 
NORMALIZED 
TEST V~'" • FORECAST 
IEIT VEl. I 'ORICA.I 

~(RJ 

G(Nl 
Q(A) 

Q(6! 

283,0 } 
~8J,O Corti "'/A <91,0 
100,0 

"HORDH AV"'O 
TEST HIR A 
nST YEAR B 

RECORDeD AVG NO 
TUT VEAR • 
TESl YcAR tl 

RECORDID "IVINUI 

RlrIU "(RCI 
~ArlO (J(kN) 

.ATIO W(RA) 
RlllO <1("") 
i~ATIO tHNA) 
RAllO 8("uJ 
.A'IO 8<5(0') 
RAlIU BXS(Rh) 

Of BILLS PER 
fORECASI 
FORECAST 

VE AR 8(R! 
StA! 
8(B! 

l~lqb6,O 
1 •• 217,~ 
1"9551,9 

OF BIll.S PER 
FDRHAST 
fORECAST 

VEAR (EXCEPT SMALLEST MoTER) 8X5(R) UZq .. ,O 'r Card */ 
8XSIA) nus,s 
aXS(s! 23113,2 

R(Rl Ib01707.0 

['LCULI'ID "11101 FROM INPUT ~ITI 
e~~_~~"~*~~@c~~@m~u.w.~.w~.n.~_@~_~ •• @ •• ~ 

10 00 00000 TO CHANGE REt 
1.0!lOOOOO TO CMANGE REC 
1.0tl(}2020 10 CHANGI REe 
1.103.817 TO CHANGE REC 
),020iI13 TO CHANGE ILL 
1 0 01408/.1\)7 TO C""NGE ALL 
1,0100017 TO CHANGE THE 
I.Oi!OOQ81 TO CMANGE THE 

VR CONSUMPTION TO COMPUTED VR CONSUMPTION (ALWAVS 1,0000000) 
VR CONSUMPTION TO NORMALIZED VR CONSUMPTION 
VR CONSUMPTION TO TEST VR -A· CONSUMPTION 
TN CONSUM~TION TO TEST VR -a- CONSUMPTION 
THE REC VR BILLS TO ALL THE IESI VR -I. SILLS 
lME REt VN BILLS TO ALL THE TESi vR "a. BILLS 
REt VR 81LLS (EXCEPT SMALLEST METER) 10 TEST vR -A- ~ILLS (EXCEPT SMALLEST "ETER! 
REt VR BILLS IEXCEPT SM'LLEST METEk) TO TEST VR -S- BILLS (EXCfPT SMALLEST METER) 

~U"BE. DE .'TI BLOCK •• I 
~UMBER 0' .UER SIZH • 8 

iH, it. tlt"OCtt. 
UPPEN LIMP 

(CO) 

RECORDED alTA VEAk R 
@~.~~ __ Q_e ••• ~~.m@e~~e~w9.m 

RfC NO U~ wEe CONSUMPTIUN 
8IllS P~" PER RATE 8LOCK 

CClrcf~ "'Z .l() 

WUA 9999 

.. ATE 8L0CK CCF p~ 

cord 
"3 
Wi/A Con:j#9/l11t/A 

NEaR AVG NO 0' "tiER CHARGES -"Card"IO S! itS tillLS "V :It PER MONTH 
(INCHESl "t HR SIlt PRESfNT P"OPOSUl WUA 

,bc!) 17 2c 1 Q ~,5~O 2 0 9r;u 
11000 30 Ie, lJu€lOO 5,,00 
1.~)OO 4 e. , • ",000 "I.eOO 
2~OOO j/Jlj, le.SO() ill,500 
3 .. 000 I 4 • 25.000 ':00000 
IJ~O(JO 12. 1JO.OOO lJo.OOO 
0,000 ", 00.000 q<,OOO 
$,000 20. 12'>.00" 105,000 

Card "4 '-Cord "s Card lit) Cord #7 
WU'f ! '" I .' 

Cord#!J 
Wt/A 

,1 
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rOTAL~ 

.JI. , 
~ TOTALS 

rOTAl.S 

T (11 AL ~ 

Cp/tPt/Ti-p "'lA'" 

Nil n 
tll ()( 1\ 

UFP~ fl 

L 11-\ ITS 

; 
30 

0.)999 

() 

ClINSVHPT10N 
~LU(K 

~lj'~TITlfS 

LC~~PlR·'fAW 

t~"Jdlf) * 
1,6,)106/U 
1,.'SIHlq3IB 

,dlf..:~\A!, j ZUI Y(M.f 

k 0\ r t CO\,SUI"PT I()~I 
Ht utI\. HLtJC"-
UPPfw ,JliANl J r us 
t 1" 115 In ... p!:W'''''l'EAkI 

'> l~qtJt{J '* 
10 1 ~b'17~b70 

9q9Q 1,3q4dle 

0 

It,::il YtA~ .. /I, .. 

PArt 
til-Ott'. 
IIPPEk 
U<1pS 

" 
10 

1'91/9 

o 

t{1~5UMP1IJ~ 

ULUC~ 

wUI~rI11~S 

tCf-PEk*Wl'~ 

lhcd27 * 
ld!:'l7.3C4 
1,t124to49 

HSl \'fA'" ..,t· ... 

will (: 
eLot.., 
LIH'Eft 
L 1 rl r r :.; 

5 
~O 

'1Y99 

([I~S0MPTJUN 

hlUC~ 

l~u'hTIJllS 
CC~-~l~~Y~AR 

IllSfbOh • 

!,~Hbtq67 

1,~1~'IJ0i 

CUNSt)MPT 1U.''4 
Crl/d-'ut.)j 
PRtSt-NT 

,t. Pf:R elf 

t!ti~5000 

~1.!(ll)Oll 

,§11000 

,00000 

CO NSU MPT10N 
CH~kGEl) 
PRlSENT 

:$ Pc W CCfo 

.c,,5!3000 
.1.10000 
Q H1000 

,00000 

C{)h5UMP'I(J~ 

CHANGES 
PRES,"T 

) PEN CC~ 

~t'.:l~OOO 
,,1.11)000 
0) ~HHjUO 

,00000 

CU~~UMPTIO~ 
lHA~~ES 

PRtotNI 
i ~l~ eLf 

2.55000 
.00000 
.3J100(J 

~l)uOOO 

II< ~ll.lS 

CONSI)MP T l(,N 

»t VU~U~ S 
PRI:.S!:.NT 

u 

(to!" 730 
blQo068 
';,10~841 

1.~qSob.5q 

• 'ILLS 

CONSUMPTIUN 
.,VINUES 
'kIS,NI 

~$ 

&05,730 
f>1r:;,Ot'l8 
510.801 

1 f SetS ttd9 

• BILLS 

Cf)N~VMPTION 

REVI NUIS 
PRESfNl 

.\:f, 

4i3t~33 

/14.9.10 
I::tltt,t!b2 

Itb70 • .icLl 

• HILLS 

t:ltN5UM~TIO~ 

Nt VENvES 
PRlSE,NT .. 

t..I:!d. Hlt 
754.181 
'>',olO! 

1.f"i,7ry~ 

cn~JSUH~110~ 
C,",AI("~S 
PROPoSED 

$ PER co 

2,,<15000 
olJ~OOO 
.44QOO 

.00000 

CON$U!'>IPTfON 
CH.RGES 
PRO'OS!.O 

$ P,. CC; 

2.Q'3000 
.«bOOO 
ot.l~OOO 

,00000 

CONSUMP Tl 0, 
C •• RGlS 
PROPOS EO 

$ PfR CCF 

c.q!;,ooo 
.40000 
.41.4000 

,oouoo 

CONSU.PTION 
CHARGES 
""urUHD 

• Pl" tCf 

2.9>000 
,4bOOO 
.44000 

.00000 

CUNsu,..prrON 
ftEYEt~uES 

PHOPOSED 
U 

Ubq,37~ 

780.Q28 
Sql.soo 

1.8tJl,80l 

cONSU~prI(iN 

"EVE'UES 
P~OPOSED 

u 

IJb(h31~ 

780.QZ8 
591.,00 

\.8_1.803 

CONSl/MPIION 
REnNUES 
PROPOSED 

U 

lJ/8,ab4 
8U.l.Q 
bZb.9Sb 

1.9219981'1 

CONSUMPTION 
REVENtiES 
PROPOSE~ 

U 

UB8.54. 
868.005 
.bb •• OI 

2.0230150 
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D.0-4 
B • 2~ REVl~Ut CALCULATION METtR sua-ROUTINe 

OO~~~$*w.@ •• ~ ••• _@~~.~~w~~~.mw.m~m •• ~mm@_m •• 

MtlEA 51ltSf HATt5~ AND REVENUES 
H, 

,.............. CO~PU'EO .~D ~OA~ALIZED 'tARS •• , •••••• *$ ••••• III •••••• * ••••••••••••• f~sr YEAR eA_ "***'***$**.$****** 
II, SIRA) ANO BX5(RA) 

RECORDED MfTER METER TEST YEAR METER METER 
METER NU"~ER CHARGES R!.V!.NUES CHARGES REvENUES NUMBlR CHARGES REVENUES CHARGES REVENUES 
SiZES OF BILlS PRESt,r PRESENT PROPOSED PRopono OF BILLS PRESENT PRESENT PROPOSEO PROPOSEO 

1~OOO :\010, 4.800 \A,5H 5,500 lo •• qa 30bb, 4,600 1Q,71Q 5,.00 h,hS 
1,;;00 427, 8,000 1.4\. 9,200 .10928 UI, 8,000 l,.50 Q,200 l.QbB 
l,OOO jt.l5, 12.500 Adll 14,500 5.003 lU, 12,500 4.15b 14,500 S,OH 
:111000 I • , 2$,000 3<2 2',000 3 •• \4, 23,000 liS 2b.OOO 3&8 
-4.000 U. 40.000 460 40.000 552 12, 40.000 .as 4&,000 556 
•• 000 A, 60.000 l20 '2,000 308 c, 80,000 3U Q2,OOO Hil 
8,000 20 11 125,000 2,500 1"5,000 2 •• 00 ZO, 125,000 2.525 145,000 2.QZQ 

TOTALS 
gOOO lass, 0 000 25,.23 0(100 29,613 ]8Ql, .000 20.183 ,000 30 tI II 

11 •••• ** •• $ •••• ** •••••• TUT YEAR -S- ••••••• , ••• , ••• ".,* 
81RBl AND aXS(RB) 

1,000 lOQ1, .,800 14.8bb 5,500 17,03. 
1.50Q "'lb. 8.000 3,485 Q,200 .,007 

.!> 2 a OOO lSI, 12.500 4.1QQ 14.S00 501 Ol , 3,000 I. , ll.OOO liS i!~,OOO HI 
f\) 4,000 Il. 40.000 no .b,OCO '~l ~ 6.000 4, 80,000 Ho qi/,OOO 3H 

8",000 ilO, li5,000 2,S50 145,000 iI,QS8 

TOTALS 
t OOO 3Q3b, ,000 lb,4 •• ,000 30,OU 

• 



p' 

~ , 
N 
(Jj 

-.'~-.-",,~-" ----- _' .. 'C'~ V 7'''<$7 '-''V1'"'lT--''~--

C f GRAND TOTALS - REveNUE IN OOLLARS PER VEAH 
.. @ ... """""' ......... ""'" 

COMPUTED NORMALIZED HOU1!Nf YEAR VEAR 
PRtsENT PROPOSED PRESENT PROPOSED 

~. ! !tSQS'~H If 8q i. 803 i,S9',b39 !o84h80; B_. 
i!5,923 <Q. 8 13 i!5,923 29.81l TOTALS 1 •• 21,31>3 1.87Iobl. 10021.5.3 !o811o~1. 

RRCR 
AOJUSTED 

TOTALS 1t601t707 19 el.l8fh'Hl 1'0010107 t.848,b9a 

,#<rJ" ,& 

TAR1,v TYP£ • MINIMUM CH~RGE l:T.~'~""~ 

• 

TeU YUR IUT YEAR .A. 
-S-PRESENT PROPOSED PRUENr PROPOSED 

1,070'324 I, ~'1t 98~ "752,788 2,023'150 .~, IU )0.111 26.444 10.4 Ii !tUb'501 ItnStlOO 1.11 •• 233 c.OSltSU 

10075·n_ !.9l4.121 1.151, ••• 2,028.alb 



.Il> , 
I\) 
<b 

fo/(JW 'l'lJ~.l;!;,.f'ejf~crc"()1rN-,:;y;;-'· >DAU"---t" 1"::1/ 9 .... ,t6 TAlH",. YYPf,. I Mt"llMUM C ...... RGt, 
~~~ AG ~ O,'A AND UATI05 FROM P"E'ACE PAGE PLUS RCe) ANO HRCM 

INPur DATA 
... Q ...... "'s@®"' ... m~ ... e .. m ........... ~~ ... 

RECORDED CONSUOPTION ceF PEA METER YEAR 
NO··'LIZEO 
TEIT yEA. • FOAECAST 
TEST YEAA B FORECAST 

AECOROED IVG NO 0' HILLS PfA 'EA. 
HST nl" I FOAECIST 
TEST 'EAR H FORECAST 

"ECORDED ,vG ND 0' HILLS PEA 'EAR (EXCEPT SMILLEST MITE") 
H3T YE'. A FORECIST 
HSl VU. B FORECAST 

RICo"DID REVENUE 
REVENUE VIA 'ITI" USE 'AOLE B' CUMPuTER 

CALCULATED RATIOS '"OM INPUT DITI 
~$ •• ~~W~~.DW~._.W ••• U~ •• M.m.~Q •• QM@ ••• O~ • 

IDEN! VALUES 
.. "' ..... 011'" ........................ 

G(RI 283,0 
QtN' 281,0 
Q(A) 2Ql,O 
G(8) 100,0 

81Rl 16ZQb8.0 
8 I A) Ibb2l1,Q 
81S) IbqSSI,q 

aXSI") lllQb,O 
8X8(1) UQ78,5 
SX 8 (8) U11l,Z 

R(RI IbOlTor,a 
RICI IUI5U,. 

MONt"~V ~l~~lNG cvt~E 

• 1110 GtRC) 
RATIO QCR') 
•• TlD Q(RA) 
RAllO Q(Re) 
RAllO O(R,) 
RATIO 6(kB) 
RAllO 6XS<RAJ 
RATiO BXSCRBJ 
.AIID RRCR 

\,0000000 
1,0000000 
1.0 1J Qi020 
1.101e811 
1,0202173 
1,0«08407 
1,0100017 
I,OcOOqOI 

TO (HANG. REC VR CONSUMPTION 10 COMPUTED VR CONSUMPTION IA,WIYS 1,0000000) 
TO CMANGE REe VR CONSUMPTION TO NORMALllED ,R CONSUMPTION 
TO CHANG~ REt VR CONSUMPTION TO TEST VO -A- CONSUMPTION 
10 CHANGE REC VR CUNSUMPTION 10 IESI VR -s- CONSUMPTION 
TO CHANGE ALL THE REt VR SILLS TO ALL THE TEST vo eA_ alLLS 
TO CHANGE ALL THE REt ,A BilLS 10 ALL THE lEST ,A -a- BILLS 

,q817~S2 

TO CHANGE THE REC VR SILLS (EXCEPT SMALLEST METER) TO TEST VR eA_ BILLS (EXCEP! SMALLEST METER) 
TO CHINGE THE REe VR MILLS (EXCEPT SMALLEST METER) TO TEST YR -~. SILLS (EXCEPT SMALLEST METER) 
REVENUE AOJUSTMENT fACTOR (REC VR R I COMPUTED VR R)~ 

~UMBEH OF AATE ~~OCKS 3 

'UMBER OF METER SllES • 

RATE flLoe. R"e NO 0' 
UPPER llMll tiTLLS Pl" 

! ;y,,! on Prtfloce /)qge 

RECORDED DATA VEAR R 
~~@~ ••• M$.$~.M •••••••••• ~ •• 

REe CONSUMPTION CONSUMPTION 
P!:R RAn BLOC' CHAkGES 

(eCF I RAT< BLOCK eef PER YEAR PRESfNT PROP OSLO 

5 I 7221 5~8~R 2,5,000 2,QSOOO 
30 12~26, I·OSqQS ,.0000 ,4bOOO 

q~qQ 1 •• 0. 18.2 • .18 ,38000 lI'''iAOOU 

ME. TEN A,vG t~O OF METER (MANGES 
SIZES "I LL S BV 1 PER MON!H 

(INCKU) MElER Silo ·""SEN! PRQPOSEU 

.621) PUI, 2,550 i,Q'lO 
1,000 3()]o, 4.800 5,500 
1~~OO tJin. 6.000 q.eO(} 
2$000 3US. 12,500 1",500 
;,000 I" , 23,000 20,000 
U,OOO ! 2 • .0,000 "b,OOO 
be OVO •• 11011'·)00 9<1,000 
$~UOO dO, t 2') t 'J 0 (l t"'';0 0 0 0 • 

\ . 



EIHIBIT D.4 

WA'l'm llSE Am.Ll'SlS ~ CJJ£UIATIai 

M:Inimum Charge Tariff 

Monthly Billing 

Number • . 
of ;~Minimum Q; 0 - :; 6 - 30 

• __ ------~B=l~oc~k~------~~B~i~l~J~s--~:--~C~c~f----~:~~A~=~5~~~A~=~~~5~~_Ov~e~r~3C~_ 

0-5 
6 - 30 

Over 30 a! 
Total!!:! 

Minimums£! 
Total Bills 

Minimum 
6 - 30 

Over 30 
Subtotal 

Minimum Charges: 
1" Meter 

l~" " 
2" " 
3" " 
4" " 
6" " 
8" " 

Subtotal 

17,221E/ 
125,285 
16,604 

~159,1l0 -

Present 
Quantity Rates 

159,110 
1,697,670 
1,344,318 

3,036 
427 
345 
14 
12 

4 
20 

3,1l5t! 

$ 2.55 
.40 
.38 

$ 4.80 
8.00 

12.50 
23.00 
40.00 
80.00 

125.00 

,. 

Total Revenues per Water Use Analysis 

!972 Recorded Revenues 
Residential 
Commercial 
Industrial 
Public Authority 

'.rotal Revenues 

Correction Factor HRCR 

55,834 
626,425 
83020 

Revenues 

$ 405,731 
679,{)68 
510,841 

155'640 

$ 14,573 
3,416 
4,312 

322 
480 
320 

2500 
$ 25:923 

$],621,563 

1,133,2~7 
~76,133 

2,680 
189,647 

1,b01,707 

96.78 

!I Bills with Q} W.nimumQ, .except for smallest size meter in ;smallest block 
where they are all those referred to in E/ below. 

A Pi Bills with Q~Minimum Q,except for smallest si'Ze meter. 

s) lSmallsst size meter bills with associated Ccf for Q ~~.inimumQ. 

Igno;re this sum as Qcharge is in l59,llO bill quantity charge. 

4-30 



() 1,332 
0-5 1 1,710 95 

~ 2 2,248 107 
3 3,013 162 

" 4,001 
4.2 
5.5'1'0 203 

483 
535 
579 
553 
587 
536 

1>-30 16 ,;865 610 .,. 
~ 17 5,5!\2 587 

I 18 5,2116 589 
(,>I HI 4.486 583 

51!2 
1,075 
1,007 

88l' 

353 
972 

• 30 1,284 1,192 
51 • 60 469 550 
61. 70 149 336 
71 • I!o 50 198 

31-99!19 81· 90 48 1.21 
91 • 100 43 70 

~ 101· 1.25 52 UO 
1.26 • 130 13 43 
15'1 - 200 15 '7 
2'01 - 300 8 23 
301 • I!Ob " 2 
ItOl • ,00 1. 
301 • 1,000 6 
ow.%, ~,oOO 

Tbtol 139;lllI! 17,91'5 

~(R) I) 1'1' ,975 
Card:tlS 

EXHIBIT E. 1 

)JA'rER USE ANALYSIS TABLE 

Service Charge Tar>lfr 
r~onthly Billing 

~o 17 

1.2 
19 
25 19 
12 17 1 
32 11 1 
21 
28 
24 
23 
30 11 l! 
26 
29 9 1 
33 
41 
36 19 
65 
57 

~ 
l~ 
189 
30B 114 3 
229 89 6 
197 10 
105 8T " 119 53 2 
73 65 1 

154 1.27 15 . 
104 117 10 
1.21 157 22 
HI, 233 52 
27 113 28 
21 64 16 
52 

2,738 1,922 

2 

1 
1 

4 

8 
3 
I; 
8 

26 
10 

166 
2,738 1, 186 

.. 0; ~\ij 

C/O 

2 

" 1 
1 
2 
2 

2 

1 2 
10 5 
6 3 
8 1 

1.25 210 162,968 

US 2~ 23,2106 
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WtrW -E1Ye"i'I'..,..t"'je.i1'O-yq-'~W'fIr'Si~-~t TA.RIFF TVPe: t SERVIC( eM,AGt: ~HL'f 't,h\",,"G i'(CLE 
PR!FACE PAGE @ ESfXM£fEO wATER REV!NuES 0 LISTING 0, OATA • RATIOS ~l~ lNH 50M 

INPUT OAT A 
• _ •• q@ ••• _~Q ........ m.w. 

RECORDED CONSUMPTION CC, PER MEIER '11R 
NORMAblZlO 
TEST YEAR A FORECAST 
TES! VEA~ B FORECAST 

Rf:(OROEO IVG NO 
TUT YUR A 
TEST ¥EAR 8 

RtcOROEO AVO NO 
TUT YUR A 
TIST VEAR 6 

RECORDED REVENUE 

0' 81LLS PER 
FORECAST 
FORECAST 

OF BILI.S PER 
FORECAST 
FORECAST 

V[AR 

'EAR ((XCEPT SMALLEST "ETERI 

CALCULATED RATIOS FROM INPUT DATA 
wamw ••• ~.qW.Q.W~._QW.~Q·e ••••••••• *~ ••••• 

IOE,1 VA~UU 
filIlIf",.- .. . ............ 

QIRI 281,0 
QIN) lei!,O 
Q(A) HI,O 
QIS) 100,0 

81R) IUq"8,O 
BIAI 100227,4 
8(81 toQS51, Q 

aX8(R) 2HQb,O 
BXS(A) n478,S 
8XS(81 23713,2 

HeR) 2onQU,O 

RAYlO GCRe) ),0000000 10 (MANGE REt VR CONSUMPTION TO COMPUTED VR CONSUMPTION (A~'AV8 1,0000000) 
RATtO GIRN) eqQb/H>~lJ TO CHANGE REt VR CONSUMPTION TO NORMALIZED VR CONSUMPTION 
RATIO alRAI 1,0486342 TO CHANGE REt VR CONSUMPTION TO TEST VR .A- CONSUMPTION 
RAllO GIRS) 1,I028Q75 TO CHANGE REe VR CONSUMPTION TO TEST VR .S. CUNSUMPTION 
RATIO SIRAI 1,0200002 TO CMANGE A" TME REt YR BILLS 10 ALL THE T!ST YR -A. BilLS 
RATIO SCRBl 1,0404000 TO CMANGE AL, TME REt VR elllS TO ALL THE TE81 vR .e- BilLS 
RA TID eXS(RA, 1,0100017 TO CHANGE THE REC VR BilLS (EXCE~I SMALLEST METER) TO TEST VR .A. BilLS (EXCEPT SMALLEST METER) 
RAnD 8XS(RS) I,OilOOQSI TO CHANGE THE REC VR BilLS (EXCEPT 8MAlLE8T METER) TO T!ST VR -e_ BilLS (EXCEPT SMALLEST METERI 

NUM8ER OF RATE BLOCKS' 1 
'u"e~R OF METER SIZES. 8 

RECORDED DATA VEAR R 
AW ••••• m ••• ~w ••••••••••••• * 

RATE 81.0C. 
UPPER I.IM!T 

(CCF) 

5 .0 
q?Q? 

REt NO OF 
SILLS PER 
RATE 81.0CK 

18142 
128135 

IU41 

REC CONSUMPTION 
PER RATE SLOCK 

eeF PER TEAR 

SSQ08 
IQH1!O 
184b404 

METER Ava NO OF METER 
$ PER 

PRESENT 

CNARGES 
MONT_ 
PROPOSED 

SIlU 
(INCHES) 

,hiS 
j,OOO 
\,500 
2,000 
hOOO 
4,OUO 
.. 000 
8,000 

811.1.5 BY 
MfTER SIZE 

11Q1l2, 
11H5, 
iUS, 
tQU, 
no, 
16b, 
125, 
.", 

<,550 
4,800 
8,000 

12, SO 0 
n,OOO 
40,000 
60,000 

1<5,000 

l,qSO 
5.~OO 
Q,iOO 

14,500 
•• ,000 
H,OOO 
qZ,OOO 
I~S,OOO 

CONSUMPTiON 
CMARGES 

PRESENT PROPOSED 

,51000 
,40000 
,38000 

,SQOOO 
,4bOOO 
,44000 
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"Y Ii. 
---~---"--------'-------"~-' ,,~-,. 

PAGe 5~ COMPUTED V!::AR 

RATE CONSUMPTION CONSUMPTION CONSUMPTION CONSUMPTION CONSUMPTION 
BLOCK BLOCK CH'~GE5 REVENUES C"A.GE5 "EVENUES 
UPPER fWANT! I ItS PRESENT PREHN, PROP08f.O PROPOSED 
l.INITS tefT-PER.YEAR • 'ER CCF U $ PER CCF U 

, 7fn~038 .51000 JQQ.3t.19 ,,5<1000 lJbl.QQ2 

30 19712.810 0 4 0000 085.12~ ,UbOOO 7S1.893 
qqqq 19301017. ,38000 511.·20 ,'IMOOO 592,751 

TOU,S 
0 3.8tilo022 .00000 1.SQt;"jqq .00000 1.802,042 

PAGE b D NORNALIUD YEA. 

RAn CONSUMPTION CONSUMPTION CONSUMPTION CONSUMPTION CONSUMPTION 
SlOCK SLOCK CHARGES REVENUES CHARG~S REHNUES 
UPPE~ QUANTITIES PRESENT PRESENT PROPOSED PROPOSED 
ll"iTS CCF""Pt1h.VEAR , PER CCF U $ PER CCF $$ 

5 182.830 ,51000 )q~,201 .SqOOO ~01,810 
JO 1.705,Qb3 .~&OOO &820385 .40000 7e4,143 

.j; 
9qtjq 103.0 •• 50 ,38000 SOq, •• 1 11 41400 0 Seq,S8b 

()l TOUlS 
01 0 l,8t?Q.tl6Z pOOOOO 1.5q!,Ol~ ,00000 1.83b,.Qe 

PAGe 7& fEST YEAR wAil! 

.An CON8UMPllON CONSUMP II ON eONSUMPTlON CONSU~PTION CONSUMPTION 
~LOCK BLOC' CHA.f-ES REVENUES CHARGES REVENUES 
UPPER fJUANT IT IES P~ESENT PRES!.N! PROPUSEO PROPOSED 
LIMITS CCFwPfR .. 'IEAR ~ PER CCF U $ PU CCF U 

5 600dQa .S1000 408.203 .59000 412.235 
30 \<802.938 ,tlOOOO 1210115 ,lJbOOO 8Z9.l<;2 

qqqq 1,~21.351 .38000 5oU2.3Q6 ,44000 028,0]1 

TOTALS 
0 i!~030dt93 QOOOOO 1t611t17t1 ,00000 1.·2q.023 

PAG€' d, iEST YeAR 'll!i:J ... 

NAlE CONSUMPIION CON$\J"PTION CONSUMPTION CONSUMPTION CONSUMPTION 
BLue" OLUC" ("ARGES wE HNUES CHARGES REVENUES 
UPPt K ,'UANTITIES PRlS~NT PRESENT PHOPOSf.O PROPOSED 
L1M!!S CCFwJJEFi*VF.AR I PER CCF n $ PER CCF is 

5 818d5. ,51000 411del .59000 482.820 
.10 IIQO.lo110 1'1140000 H!o 244 .40000 875,430 

qqq. \<5\ •• 00S • .111000 S7e,4S8 ,44000 Ob7.078 

TOTALS 
If'5~'(Hd .00000 2.025.757 0 4,251;1,tJ1SQ ,00000 



E.:~- 4 

B • Z. REVENUE CALCULATION • METER sue.ROUTINE 
•• $ •• ~$ •• M.m.···w· .• @._ •• q._ ••.•• ·.·.e ••••• 

~'GE q I METER SIZES, RATE3, AND REVENUES 
III 

$$$$$$$***$$ ••• COMPUTED AND ~ORMALtlEO VEARS *.$,.$*.$'.0 •• *. lit •••••••••••••••••••• TEST YEAR eA_ ***"'$$'$.$.0'$$$$$ 
III eC~A) AND eXleRA) 

RECORDED METER MElER TE3T YEAR METER METER 
"EH" NUMSER CHARGES REVENUES CHARGES REVENUU NUMBER CMARGES REVENUES CHARGES REVENUES 
SUES OF BILLS PRESENT PRESENT PROPOSED PROPOSED OF BILLS PRESENT PRESENT PROPOSED PROPOSED 

,bn n~7i!2 , ~,s~o J5b,2Ql i,QSO 41l,ISO 
I ,00'0 Inn, 4.800 80 •• 60 5.$00 n.SH 
1.500 01130, 8.000 U,40" q.ilOO UtlQO 
.,000 IQU, 12,$00 i/4,025 14,500 211UQ 
3,000 l16. H,ooo b,14A 20,000 7,17& 
.,000 IU, 40,000 7.UIJO Ub,OOO 8,55& 
•• 000 125, 80,000 10,000 .z.OOO 11,500 
8.000 2., lil5.000 l,OOO '"5,000 3,480 

IGiTH. i.550 H.,OIO l •• 50 421010Q 
18155, 4,800 81,143 5.500 .q.B~1 
2165, 8,000 n.lu q.zoo 15.442 
1~41. !l,SOO Z4.2U \4,500 is.IQS 
il19. n.ooo •• 411 26.000 1.248 
1&8. 40.000 7.5\4 46,000 8.642 
!alt. 80.000 100100 qil,OOO \l.615 
IIG, 125.000 1,030 145,000 3.515 

TOTALS 
• 000 \bilQb6 • .000 SIS. las ,000 5Q4,61) Ihili/T. ,000 5i1h5'1 .000 .05,5~q 

t'I···· ...... ,*.*,.· •• , TEST YEAR .a- ••• $$.**-.** ••••••• $ 

,H5 
1,000 .,. 1.500 , a,ooo 

~ 3,000 
4,000' 
0,,000 
0,000 

SCRB) AND BXSCH81 
j45UQ. iI.SSO HI.seq iI,Q50 410.224 
1833., 4.800 88.014 5.500 \OO,84Q 
arn. 8.000 22.344 q.ilOO i1S.bQb 
jqbl. !l.soo 24.508 10,500 U,4i/Q 
ilU. n,ooo •• 476 lb.OOO T.HO 
IQO. 40.000 1.5QO 46.000 8,128 
!Ze, 80,000 10.ilOI qil.OOO II.HI ' .. 125.000 ].060 105,000 3.550 

IOULS 
.000 jIlQSSZ, .000 534.081 .000 b iO' 528 



.j>. , 
(;J 

"'-J 

-- ",_f@" .. IC .... 01('0 .-"17 ,Weo*", iiiF" ---'~-'----O~'T151 ".lie 'A'n,., TyPE, 8ERY1C[ CHARGe. E.~-O ~-""! 
C I GRAND TorALS • REVENUE IN DOLLARS PtR YEAR 

.. "' ... "'O\J ••• 'W ••• 

P AGE 10 

COMPUTED NORMALIZED TUT YUR TUT YUR 
ROUTINE VUR VEAR d. 8S- . 

PRESENT PROPOSEO PRESENT PROPOSED PRESENT PRopono PRUENT PROPOSED 

S·I 1.5~b.Hq 1.8"l.bO. !.SQItOT5 1.83b.0'8 III.TI·170 l.qZ,.Ul I,U5.0U •• on.Tn 
a.~ 5\5.288 ,.a.u} 515.288 '9hell uc.,91 b05.5U 530,08\ blb.Sil8 

TOUI.S 2.III.U8 2,037,.55 a"o.,~bl ihUI.UI 201, •• 311 2.n5t1 '2 l.an, UQ 2,UI.2U 

RRCR 
ADJUSTED 

rOUeS 2.085.92" .,407.71. 2,060,b.5 2,.0I,b.8 2, h,,57Q 2,5040262 2.201,215 •• blo,Ole 

, 
. -*--"-"-~ "::"'~-~=':--- ".,. - ~.~_:-""7.:::::::-,-_-o . .,..-,-!"-:.-.-,- -----~ 
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""-,,,,-'. , ........ '_,_ ... "'lI' .... ~ 'f/·~v~·-we"""·· --' '''1'YlI,-r'r-T ,.\9,. .}', II!I' -----"'"'1""" 'TT .. t I,-"".~.~.~.rti e~t;:e~A"Ill1""dft'----:!M~lS~'~i~"~~;;:!'::;b~t~~~~cr\;N]GC, jC~'~E~\';;!L:-------:---::---""-
SUMMARV PAGE DATA ANO RATIOS FROM PREFACE PAGE PLUS Rte)- A~D RRtR 

INPUT DATA 
* ••• Q •••••••••• mm.w.~w.~ 

RECORDED CONSUMPTION CCF PER METER TEAR 
NORMALIZED 
lE81 TEAR A FORECAST 
TEST YEAR B FORECASI 

RECORDEO AVa NO OF BILLS PER YEAR 
TEn TEAR A FORECAST 
TEST YEAR 5 FORECAST 

REcoRDED 4VG NO OF SI"S PER VEAR (EXCEPT SMA"EST MEYER) 
rUT YEAR A FORECAST 
TUT VUR B FORECAST 

RECORDED REVENUE 
REVENUE VIA WATER USE TABeE BV COMPUTER 

CALCULATED RATIOS FROM INPUT OAIA 
.~@ .. e.w.* •• q •• 9m.Q •• m.w ••• ~ •••••••••••• m 

IDEN! VA~UES ."'111.·. ............... 
Q(R) 283,0 
QtN) 282,0 
QIA) inl,O 
QCS) 100,0 

SIR) Ib2Qb8,O 
S (A) 1&6227,4 
8(8) 109551,q 

SK6l R) 21246,0 
SXSIA) n4T8,5 
BXSIS) 21713,2 

RIR) il085QH,O 
R(C) UI!U7,. 

RAnD wIRe) 1,0000000 TO CHANGE REC VR CONSUMPTIoN TO COMPUTED VR CONSUMPTION (ALWAYS 1,0000000) 
RATIO ~(RN) ,QQMbb4 TO CHANGE REC VN CONSUMPTION TO NORMA,IZED VR CONSUMPTION 
RATIO OCRA) 1,0488]42 TO CHANGE REC VR CO"8U"~TION TO T[8T Y~ oA_ CONSUMPTION 
RA TID G(RB) 1.1026Qa TO CHANGE REC VR CONSUMPTION TO T!ST VR .~. CONSUMPTION 
RATIO aiRA) ),0200002 TO CHANGe ALL THE REt VR BILLS TO ALL THe resT VR 'A. BILLS 
RATIO S(R8) I,OQO"OOO TO CHANGE ALL l"~ REt VR BILLS TO ALL THE TEST VR '8- BILLS 
.AlIO B~S(RA) 1.0100011 TO CHANGE THE REt VR BiLLS (EXCEPT 8MALLEBT METER) TO TEST VR 'A. BILLS (EXCEPT SMALLEST METER) 
RATIO BXS(ROI I,OiOOQSI TO CHANGE THE REt VR BIL,S (EXCEPT 8MALLEST METER) 10 TEST VR 'S- BIL,S (E~CEPT SMAL~E8T M~TER) 
RA no RRtR ,q877~q5 REVENUE ~OJUST"ENT FACTOR (REt VR R I COMPUTED YR R) 

NUMBER OF RATE BLOCKS. 3 
NUMBER OF METER S!ZES. 8 

RECOROED DATA VEAR R 

~'TE BLOCK REC NO OF REt CONSUMPTION CONSUMPTION 
UPPER I.IMIT BILLS PER PER RA IE 81,.0tK CHARGES 

w~ •• _ •• e •••• ~ •••••• ~Q ••••• _ 

(CeF) RATE S,OCK ceF PER YEAR PRESEN! PROPOSEO 

$ IS I u. 5SQOS ,51000 ,SQOOO 
]0 12818S IH1110 ,40000 ,46000 

qq~q lo~QI 1841>404 ,18000 ,04000 

"[TER AVG NO OF METER CHARGES 
SUU BIUS 6Y $ PEN Mo~rH 

( !NCHUl METER SUE PRESENT PROPOSED 

.b2'5 IH1U, 2,5~O i/,QSO 
\,000 PQl5, 4,800 ;.~oo 
1,500 ins, S,OOO Q,200 
i,OOO Iq~2, 12,$00 I~.SOO 
30000 il7b, 23,000 21>,000 
U,OQO 18b, 40.000 Ob,OOO 
•• 000 iZS, 00.000 Q2.000 
8,000 .~, 125,000 IUS,OOO 



Block 

o - 5 
6 - 30 

Over 30 
Totel 

Consumption Charges: 

{) - 5 
6 - 30 

Over 30 
Subtotal 

Service ChargeE: 
5/8" Heter 

111 tl 

1~1I 11 

2" f1 

311 
I! 

4 II 11 

6 H 11 

811 II 

Subtotal 

EXHIBITE.4 

WATER USE .ANl!L'rSIS REVENUE CALCULll.TION 

Service Cha.rtle Tariff 

Monthly Billing 

Number 
of 

Bills 

18,142 
128,185 
16,641 

162,968 

Quaptity 

139,722 
17,975 
2,738 
1,922 

276 
186 
125 
24 

Ccf 

58,908 
1,937,710 
1,846,404 
3z843,022 

Present 
Rates 

$ 2.55 
U10 
6.00 

12.50 
23·00 
40.00 
Do.oo 

125.00 

0-5 
6. = 5 

58,908 
640,925 

83z205 
783,038 

$ 356,291 
86,280 
21,904 
24,025 

6,348 
7,440 

10,000 

~ 
3,000 

515,288 

Total Revenues per \Iater UEe AnalYEis ~2,1l1,687 

1972 Recorded Revenues 
Assume 

Correction Factor RRCR 98.78 

4-39 

6 - 30 
6. = 25 Over 30 

1,296,765 
416,025 

1,712,810 
1,347,174 
1,347,114 



CC~ EXHmIT f.l 
" )_ ~~43,.902 ~=141 OCC~ 
'" - 162,968/12 Met." . Meter V •• , WATIlIt USE ANALYSIS TABLl!: 

Minimum CharS'> TaI.'iff 

Bimonthly BUli:tt.g with Monthly Tarif't Speeit1eation 

R"';t;moek Limits (ciiFr-..,-------..,--------
, her of ~BY'i'!!-"M • .,t"'.'\'r:;'S~l" •• 7.;_:_='7__;;;:= 
~ : III 1 II : 2H : If : 411: 6" Sit '.('0 

l,WI 13 
• 1,710 I 95 30 17 2 l,B54 I 11.4 1 1,854 I 144 1,710 

0-5 0-10 2. 2,248 107 20 9 .2,3B4 • 136 2 4,768!'l 272 4,496 
~ ~~$th 3 a 3,01) I 162 8 10 a3,193 a 180 3 9,579" 540 9,039 
Month n ~ 4,001 I 151 16 20 m4,188 In 187 4 16, 752 ~ 748 16,004 $1 

'"' 4,9171 239 14 21 ~,191 .<;/ 274 5 25,955 .." 1,370 24,585 ;;j 
...0 -5,570 243 12 13 -..05,838 CS 268 6 35,028 ~ 1,608 33,420 t!' st 6,243 344 19 14 ",,6,620 M 377 7 46,340 ?\ 2,639 43,701 ~ 

. ... 450 25 19 1 "'7,446 495 8 59,56B I 3.960 55.60B 
441 12 17 1 1 7,527 472 9 67,743 

2 lL ~ 8,110 5.57 . 10 §; 
:l 11 :J ' 567 11 8. 

28 14. 7,977 621 12 95,724 

i~O Ilrilit'iri1Iil~ll]i1Jri!ll ~t~ ~~ ~f I : Jm . m ~ t~jf~ 
33 14 ~ r;15,882 <1 636 18 105,876 v Ut44f3 '14tItAti 1 '" 

41 lJ. ;g5,123 ill637 19 97,337 I}I 12.103 85.234 &' S 
36 19" 2 ",4,556 579 20 91,120 
65 22 >1 15B,082 ~ 367 21.5 173,604 
57 15 ,j;6,449 .: 72 23.5 151,366 
69 10 25,118 79 25.5 1.30,)61 &' 2 t 014 :t2a~J47 ''l g 
64 14 J4,074 78 27.5 111,947 2,145 109,802 E 
57 B 2 3,058 67 29.5 90.080 1,976 88,104 ~ 

2 2 5,097 214 32.7 166. ,765 6,998 159,767 
3,053 143 37.8 115,395 5,405 109,990 I 

4 2,905 121 44.9 13'" I L... .. I ~A ~ ...... AAI ( 

.1 1,350 -26 54.9 7, 

31-9999 61-9999-~~ = ig-) 1~ ... m m f~ L ~ 4 ~.Yl m m: ::.: J • 

• 31l$ 91 - 100 ~1 43 70 73 65 1 :;!:::I 1 95.5 
"CCF ,1llJ; 101 - 125 il:! 52 120 154 121 15 • 2 .. ill 17 112.6 

CCF 126 - 150 ~ 13 43 101. 117 10 'fi, ~ 3 137.6 
151 - 200 " 15 47 121 157 22 "i 9 173.7 
201 - )00 "" B 23 114 233 52 .. 15 244.7 
301 - 400 I 4 2 27 113 2B 9 347.2 
401 - 500 1 21 64 16 1 446.1 
501 - 1,000 6 32 116 68 692.2 

32 42 2 28. ,623,27) 

Totals 139,722 17,975 2,738 1,922 276 186 125 24 162,968 10,470 3,843,022 166 t 894 3,676,128 

Bills w/Q.< Respective Minimum Q 50,623 8,676 1,005 688 30 29 19 23 61,093 ·100.0QI 4.3t4l 95.6if!, 

Min. w/o 5/d" 0 8,&76 1,005 oVIl\l )0 29 W ~3 10,470 

oXSUl) 0 17,975 2,'138 l,S22 276 IB6 125 24 23,246 
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INPUT OA fA 
P.@ww •• waw •• w~ •• WWW.WM.W 

R[CDRD[D CONSUMPTION CCF PER MElfA VEAR 
NORMALIZED 
TES! VEAR A FORECAST 
TEST VEAR e FORECAST 

RECORO~D AVG NO OF SILLS PER VEAR 
nST VEA~ A FO~€CAn 
TEST VUR e FO~EC.ST 

RECOROEO AVG NO OF BILLS PER VEAR ([KeEP! SMALLEBT "Elf.) 
TUT VUR A FORECAST 
TUf VEAR B FORECASI 

RECORDED REVENUE 
REVENue VIA .'TER USE TABLE BV COMPUTER 

CALCULATED RITIOS 'ROM INPUT O'T' 
.W •• 9~~ew· •• =.$· ..• ~ •.• ~~~ ••• W ••••••••••• 

IDEN! VALUES 
........ 19. . ............... 

GIRl 141.5 
QIN) 141.5 
Q (A) 145.5 
0(61 150.0 

SIR) IblQ68.0 
BIAI !hZZT.4 
B(8) IbQ551.Q 

eXIIR) BZ4o.0 
USIA) a3478.5 
8X81~) U1U.2 

R(~l 180e64Q.O 
RIC) 181.608,0 

~AT!O GIRC) 1,0000000 10 CH.NGE REt VR CONSUMPTION TO COMPUTED YR CONSUMPTION (ALWAYS 1.0000000) 
RATIO QIRN) 1,0000000 TO CHANGE REt VR CONSUMPTION TO NORMALllED VR CONSUM'TiON 
RATIO YIRA! I,OSOIlOOU TO CHANGE REt VR CONSUMPTION TO TEST VR .A. CONSUMPTION 
RATIO aIRel I,IOHU. TO CHANGE REC VR CONSUMPTION TO TE8T VR -S- CONSUMPTION 
RATIO SlRAI I.OZOUIT 10 CHANGE ALL THE Rle VR BILLS TO ALL THE TEsT YR .A. SILLS 
RAllO SIRS) \,04Ibe21 10 CHANGE ALL THE REC VR SILLS TO ALL THE lEST VR -e- SILLS 
RAnD eXSIRA) 1,01000\1 TO CHANGE THE REC VR BILLS (EXCEPT SMALLEST METER) TO TEST VR .A_ BILLS (EXCEPT SMALLEST METER) 
RATIO eXS(R8l !,oaooqSI TO C~ANGE THE REe VR 8!~~S (EXCEPT 8MAL~E8T METER) TO TEST VR .S. BILLS (EXCEPT SMALLEST METERl 
RATIO RReR ,QQ5SQ&8 REVENUE ADJUSTMENT FACTOR (REt YR R I COMPUTED VR R) 

NUMBER OF R'TE ~LOCKS. J 
NUMBER OF METER SiZES, 8 

RECORDED DATA YoAR R 
W •• $ •• ~.m ..•.•... w~ •• ~.~ •• w 

RATE BLOCK 
UPPER LIMIT 

(CCF) 

REe NO OF 
811.1.8 PER 
RATE 81.0CK 

Ree CON5U~PT!ON 
PER RATE ij~OC~ 

ctF PER VEAR 

10 
&0 

qqqq 

METER 
UtES 

(INeHU) 

,b.S 
\,000 
\0500 
~,ooo 

1.000 
0,000 
.,000 
6,000 

'aU} 
~770q 

M\@b 

AVG NO OF 
BILLS BV 
Mnu un 

5aU), 
SOH, 
1005, 
$66, 

JO, 
aq, 
Iq, 
u, 

.~ TeR 
$ PER 

PRUENT 

5,100 
q,bCO 

1.,000 
2S,OOO 
~.,OOO 
80,000 

'00,000 
250,000 

121688 
'OOOqi)~ 
1l41Hl 

CHARGES 
MONTH 
PROPOUD 

§,QOO 
11,000 
18."00 
~q,OOO 

52,000 
~2,000 

180,000 
aqo,ooo 

CONSUMPTION 
CHARGES 

PRESENT PROPOSED 

5,10000 
,«0000 
,18000 

$,qooOO 
.4.000 
.40000 
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PAGE 10 

"-_~'-lI"t""'lf'~_rl"'O''''1'-''''r''---Cllilt.-tiN' N(@"""!N' o : u 
n' __ ~ __ -"-"~-AT! I "'f61 71 TARt,.,. t"PE MIN1MUtoI C"AftG£ 

GRAND TOrA'S • REVENUE !N DOLLARS PER YEAR 
"'<If,,"""'."" ...... "' .... 

COM~UTI!:D NORMAI.IZ£D TUT YEAR TUT YUR ROUT INE VEAR YEAR .Ao -S. PRUENT PROPOSED PRESENT PROPOSEO PREiENT PRopauo PRESENT PROPOSED 
aol 1."810388 lo~ijq,35b 1.&87.588 1 •• UQ.l5& 107&\.TH 2,OJ4.Ql5 1t843.10Q lollS.qQI s.a UQ.060 148.174 I2Q.ObO 148,.74 130' 350 14 •• 757 IlI.US ISItUO TOULS 1t8U,M8 a.oqr.uo 1.8u.648 2.0Q7.UO 10 8Q2' OU l.IU.UI 1t974.8U 2.280.IQ. 

RRtR 
AOJU8HO 

IOTAI.S 1,808, ••• ..088.30. a.SOB.".q 2.066.1'& loen<15S 20175.002 I,QU.lb1 2.210.IS. 
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EXMIElIT F :3-? 

ONE SHOT OA ESTREVS DATA INPUT SHEET CALIFORNIA PUBLIC UTILITI£S COMMISSION 
umm •• Olvtltoft. H;41revUo ".,.utl 492.126 

NO""I CARD ITEM UttiTS I CA •• 'fEM u .... 

10 I toNSVMPTION PE" RATE BLOC/( I CCF / YEAR 

I. I4v CHIflQIe ~ IifldfIfJ - 1ftwtJ_ nJR. in",' lHIffI ONUNCr fHf Hrd 1,1I/IIlW' I II, I1KI .,LL S / YEAR 
I Iv" tHHI IIMIIfitIJ $'IJfIf/ IA ,If¥HHNJB 81Jum,h JlslillIll. F!U.,ruff'lctll'd I. I It I/YEAIf 

2, f4w nlWlInMI IJ*//m8h1 11m1;. I.""" Nf'd ',II/JtlUIl J 10 r bIfid, btl' 1111 In 1/1 () CC"lltI£rCR~ 
1'I'Mlf.11fhf' .f ~ J em! IA. '.' r It 

.s FIliI. /VItIfJ. NNI '-" ff11'1JIt,. EUfHllkllq 111/ lIt#ftn """ _"'/wi I RArC BLOCK 11""(11 LIMITS CCF' 
.~/."Jf ftcIIWtllIRtlluW\!. 3 till-tsar /fArE BLOCK- BILLS /rEAIt 

l" IIErCIf SIZE5 INCHES 

$ 8ILLS8Y MeTC" SIZES illLLS /r~e!! 
6,' MErF" CHAlfGES 1/'iiiiNFN] 
8,9 CONsuMPTION C,HAltll{S I/CCF 



I 

-: 
.0 - 10 

U-6o 
over 60 

n:l.mum (10 Ccf) 
11-6o 
Over6o 

Subtotal 

~_ Charges: 
1" Meter 

1;" " . 
I 2" " 
i 3" " 
I 4" " 
I 6" " 

Sit " 

Subtotal 

EmIlII'!' '.4 
WATim USE ANAJ..1'Sm REVEifUE <:.U.CUIA'rlON 

NinimUlll ChIl.:r'ge Tar1« 

Bimonthly Billing 

• Humber • • • • • 
~ of :Q. > Min:l.mUlll Q.: o - :1..0 
: Bills : Ccf : 6." 10 

50.623£1 32'[,888 327,888 
97,709 2,000,909 977,090 
4 1166 1:347 1331 41 1660 

• • 
• • 
• • 

152,498 ~1676!128 11346 1638!!i 

10:47.0 
162 968 

Quantit;[: 

152,498 
1,232,119 
1.091 ,371 

8,676 
).,005 

688 
30 
29 
19 
23 

10,410 

Present:! 
Rates 

$ 5.1~ 
.40 
.38 

$ 9.60 
16.00 
25.00 
46.00 
80.00 

160.00 
250.00 

Revenues 

$ 777;140 
492,848 
417 1001 

1,687,589 

$ 83,290 
16,080 
11,200 
1,380 
2,320 
3.040 
5.750 

1?9,060 

!otal Revenues per Water Use Analysis 1,816,649 

• • 
1l-"60 : 
6=50 : 

1,023,819 
208;!3oo 

1 z232:112 

!I Bills with Q > Min:l.mum Q except for sma.llest size me""uer in small.est block 
where they are all those referred to in £I below. 

£! Bills except 'for smallest size meter with Q(' Minimum Q. 

!I Smallest size me""..er bills with associated 'Cd iforQ ~ Minimum Q. 

!!i Ignore this sum as Q charge is in 1:'":12,498 bill qwmtity charge. 

!I Montlll.y Min:i.mum Charges doubled ovsr that ¢f montlll.y tuiiff. 

I 
• • 

Over 60 • • 

1 1097 2 311 

1 z097 z311 



.!> 
I 

.!> 
()I 

!Rate B'lock Limits (CeF) 
./l: Char" 

0-5 

4# 

6-30 
.gg~ 

31-9999 

.38$ 
~r 

WUA 

0-10 

~ 

11-60 

.~g~ 

61-9999 

4~~ 

EXHIBIT G.l 

WATER USE ANALYSIS TABTE 

Service Charge Tariff 
Bi-Monthly Billing with Monthly Tariff Spec1fication 

&>ii_ion noel< ii-

95 
lOT 
162 
151 

30 
2() 

2 .. ... .... 
iii 

o 
1 
2 
3 
~ 
5 
6 
7 
8 

• 239 
t~3 

3" 

8 
16 
l~ 
u 
19 
25 

1T 
9 

10 
2() 

21 
13 
1~ 
19 
IT 

5,191 M 
5,838 '" 
6,620 ~ 

1 
1 

T,'~ :R 
.10 

12 
13 
14 
15 
16 
IT 
18 1, 
20 

21 - 22 
23 - 2, 
25 - 26 
27 - 28 
29· JO 
31 - 35 
36-100 
41 - 50 

3,m 
6,9f1O 
5.3'10 
",1511 
3,176 
2,2100 
3,530 
1,tlo<) 

58T 
589 
583 -1,075 

1,007 
88T 
820 
151 

1,353 
9'l'I! 

28 
24 
23 
30 
:!lIS 
29 
33 
101 
36 
65 
'S1 
69 
610 

,1 • 60. ~~ ,,., "'g 
" ""'II'!. ;;; .... il .. 

11 
11 
9 

14 
13 
19 
22 
15 
10 
14 
8 

36 
83 

2 

1 

2 

71 - 80 56 198 105 87 " 
81 • 90 48 121 119 53 2 

2 
2 

" 

'2 

91 - 100 "3 70 73 65 1 252 
101 • 125 511 120 1,10 127 15 8 2 "78 
126 - 150 13103 10~ 117 10 3 290 

III .... .... 
oM 
tQ 

151 • 200 15 47 121 157 22 6 1 2 371 \D 
201 - 300 8 23 n. 233 511 8 10 5 1,53 ro 
301 - 400 4 2 27 113 28 26 6 3 209 
1001 - 500 1 21 610 16 10 8 1 121 
501 - 1,000 6:l2 116 66 65 8 
ov.r 1,000 ' :l2 , 102 48 1 

'!'ot.l 

l!Il$(R) 
139,1:!2 

o 
17,915 
17,915 

2,736 

2.736 
1,922 
1,922 

276 
276 

186 
186 

125 
125 

2' 
210 

162,968 
23,2'-6 

1,8,4 
.,768 
9,579 

16,7511 
25,955 r~ 
35,028 (J5 
106,31$0 "~ 

,:;68 Y¥ 
743 M 

95,72" 
91,838 

105,238 
103,050 
104,3511 
105,536 
105,876 
97 ,337 
91,120 

173,604 
151,366 
130,361 
111,9"7 
90.080 

166,765 
115 

3,643,00'2 

III 
,.; 
,.; 

ill 
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C i GRANO TOTALS • REVENUE TN DOLLARS PER vg •• 
... "' .. @ ...... t/ij' ..... $1I!i 

PAGE 10 

COMPUTED NORMAblUD nST YUR TUT YEAR ROUTINE YUR YUR wA. oBo PRESENT PROPOSED PRESENT PROPOSED PRESENT PROPOUD PRUENT PROP08[o 
B-1 l.oH,hl I,Qu.orq 1'&13'0&7 !,Q3l.01Q l.rSl·Tab l,OU,Ub 1.838.052 2,\22,v.\ B.~ 1,030,51b 1.!Sq,u. !.OlO.57& 1.ln.u. I.oaqqqa 1.1I1.US looestlU l.iU.OS. TOUI.B iI,10A.UJ loiU,T05 2.70hZ4} loin. 70S 2.800 •• 80 3.iU.H4 i •• Gb.au 3.355.841 

RReR 
AOJU3nO 

TOTALS 2.1111.oaa 3.IH,Oa. iI,Ho.UB 11137.0Z. i!. 8 U' 52. 3,2UQ.211 2.QIQ.54& lol7l.2a1 
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o - 10 
11-60 
over6O 

Block 

Tots1 

nsumption Charges: 

0-10 
-60 
r60 

Subtots1 

Lmce Charges: 
f5/S" Meter 
! 1" ff 

i liu 
It 

2!i " 
3" n 
4ft n 

6 fl fi 

8" " 
S1lbtots1 

WATER USE ANALlSIS RlM!:NUECJ\.LCUIATION 

Service <:Ila.rg~ Tarif't 

Bimonthly Billing 

• • 
: 
• • 

Number 
of 

Bills 

53,683 
105,049 

41236 
162,968 

quantitz 

1,441,537 
1,295,932 
1,105,553 

139,122 
17,915 
2,738 
1,922 

276 
186 
125 
24 

: 
: 
: {!cf 

348,687 
2,134,622 
11~591713 

318431022 

Present 
Ra.tes 

$ 0.51 
.40 
.38 

$ 5.10 
9.00 

16.00 
25.00 
46.00 
80.00 

160.00 
250.00 

: 
: o - 10 . . .::l = 10 

348,687 
1,050,490 

42 ! 360 
1z441~537 

Revenues 

$ 735,l84 
518,373 
420!1l0 

1,'673,661 

$ 712,582 
172,560 
43,808 
48,050 
2.2,696 
14,880 
~,ooo 

6,000 

1,030,576 

!tal Revenues per Water Use AnaJ.ys:l.s 

: : 
: ll-Oo • : • 
: .6=50 : Over 60 : 

1,084,2.32 
211 1800 11105 255,2 

1 1295 1232 1z1022553 



EXHIBl'l' :II: 
Sheet 1 of 2 

Calculation of Ratios Q(1m), Q(RA), AND Q(RB) 

Minimum Charge 

lie note from page 4-9 that for a Service Charge Tariff', the subject 
ratios were: 

Q(1m) .. ~§at 
~QR .. §f:j 

Q(RA) so ~~ ~Q R .. §f~~ ~~~ 
Q(RB) - ~~ ~ R .. §f:~ ~:5 

These ratios represent the total consumption charged at the quantity 
rates for the normalized and test years as compared to the recorded year 
consumption. By "spreading," these volumes of _tar are segregated_into 
appropriate rate blocks. 

All the water consumed will not be charged and spread in a M:in:imum 
Charge Tariff. The part not spread (but charged by metar sizes) IlIUSt be 
removed from the total consumption. Thet meter charile m:in:imum consumption 
must however reflect changes in the growth of "meter sizes except the J:WB.l.lest" 
i.e., (BXS) in a similar manner to thet discussed in Chapter 4.-

To simplify the procedura, no growth of unit consumption tor thase 
minimum bills is assumed. This approximation should bs satisfactorY as the 
total amount of minimum bill consumption is usually small. Referring to 
Exhibit D.l, we note that: 

Total {;onsumption less Consumption in M:lni !!!"m moclui equa.l.s 
Consumption greater than respective meter minimums 

For the recorded year 11, this relationslrl,p can bs expressed as: 



~(N) 

and. 

lIN) 

EXI!IIlIT H 
Sheet 2 of c 

CaJ.eulation of Ratios Q(RN), Q(RA) 1 AND Q(RB) 

Minimum Charge 

In formula form this becomes: 

.. 

.. 

... 

.. 
Where: 

Q(R)B{R) 
&nob 

g~N}B(Nl 
&nob' 

X'\eMt; 
X~MR 

= 

~(R)~s(RN) 

Q!N~B'lfl 
anob 

Read o".,'M(R) from Water Use Analysis 
table ,Erectly; See Exh1b:l.t. D.l, last 
column on right. Equal to sum of card 
10 entr:l.es. 

Read Q...,,(R) from Water Use Analys:l.s 
table <r.U-ectly; See Exh1b:l.t D.l, 2nd 
colUlllll from right. or compute based upon 
preced:l.ng equat.:I.on. 

~ (R)BXS(RN) 

::0: ~>M(R' 

anob = Annual number of equivalent bills per customer as calculsted from 
WUA table de. til., 

= M for monthly billing procedure, i.e. 12. 

.. B for bimonthly billing procedure, Le. 6. 

" " 

which are similar in form to the Service Charge ratios where thet~ow:!.ng 
are "constants: ~'Q>M(R). ~(R), and anob. Note theee retios are 

calculated autanaUeally thecanputer and not by the Eng:I.neeE. 



EXHIBIT I 
Sheet 1 of 3 

{;al"Culation of B{mI), B{RA), and S(RB) 

Minimum Charge 

We note i'rom ~-l.O that to ce.l.cul.ate the subject ratios 'for a 
Service Charge Tar1:f'i', we use the following i'ormula8: 

B{RN) = 1.0 

B{RA) = ~ 

B(RB) = ~:j 
As there are no meter minimum charge quantities, these relationships 

are sufficient. 

Wi th a Minimum Charge Tariff, however, we must eliminate i'rom part 
of the calculations those bills for meters except the smallest which use less 
than the respective minimum quantities, i.e., quantity BXSM. 

At the same time, we must typically recognize overall bill growth by 
wltiplying bills by B(RA) which applies to all billa and BXS(RA} which appHes 
only to bills except i'or the smallest size. -

Bills segregation by rate block also is required and is approximated 
in the i'ollowing i'ormula8 fOr a typical test year having N rate blocks (see 
also accompanying sketch): 

For block 1 and recorded year R: 

For all blocks and year A: 

Bl{R) 
III {A) = B'fii) 

1l1{R) 
= B'fii) 

B
2

(R) 
112{A) = B'fii) 

[~B{R) • B{RA) - BlCSM(R) • BXS(RA) 

[~B{A) - BXSM{A)] 

[~Il(A) - BXSM{A>J 
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EXHIBIT I 
Sheet 2 of 3 

B(R) = :f$(R) - :Bl{SM(R) 

:O:B(R) = Bl (R) + BlR) + •••• + ~{R) 

= Recorded bl11s 1n respective blocKs as shown on Card 3. 
See Exhibit D shaded area which is typ1caUy B

2
(R). 

B(A) = :<:B(R) • B{RA) 

BXSM{A) = ·Sum of b111s except the smallest for whi~h consumption was 
less than the respective meter minimums for test year A. 
Equal typically to:. BXSM(A) = llXSM{R) • llXS(RA) 

~(RA) = 

Bl(RA) = 

B2 (RA) = 

It is calculated by computer as part of "Revenue cCal~ulation 
Meter Sub-routine B-2" and entitled "'rotal of Test ;Year 
Number of BillS." 

Multiplier for bills in N rate block used to estimate Test 
Year A bills based upon recorded bills 1n that rate block. 

1\ (A) 
= :0: BtA ~ - BXSM~A~ 1\(R) :<:B R llXSM R 

B2 (A) BlA) _ = ~A) 
B2 \R) = B

3
,R) - Bri(R) 

Therefore, for all blocks and year A: 

The ratio B(RA), therefore, becomes almcst 1derrl;:I.~al to that used 1n 
the Service Charge calculations except that the removal of minimum b1lls is 
approximated as shown above by use of the terms BXSM(R) and llXSM(A). The 
cOmputer handles this problem automatically as required. 

Finally, for ~st Ysar B: 

Note, these ratios are calculated automatically by the computer and 
not by the Engineer, 

4-53 



I ' 
I , 
I . I 
, 
I , 
I 
i 
I 
I 
I 
I 
I 

TYPICAL WATER USE ANALYSIS TABLE SCHEMATIC 

B(R) 

~B (R) III B(R) + BXSM(R) 

B (R ) a B I ( R) + B2 ( R) + ••••• BN( R) 

- - - - ---'-"-'~ 

BN fl....-. __ B_N_< R_) ___ ~~~ 
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EXHIBIT J 

OOoIPUTER USE OF BlCS(RA) AND SKS(RB) 

AS A FUNC'l.'ION OF TARIFF 'ITPE 

The oComputer uses the BXs(RA) and BKS(RB) ratios in sUght1.y 

different ways depending upon whether a m:l.nimum charge or a serv:i.ce char,ge 

tariff is being caloCulated. The two following simplified exampl.es demonstra:"ue 

this procedure which is reported on the printout under the heeding B-2 

Revenue - Meter Sub-&uti.ne. In both cases, the smallest size meter is 

.625 incheS. 

Meter Size 

.750 
1.000 

Meter Size 

.62; 

.750 
1.000 

No. of Bills 
Recorded 

y 
z 

Y+Z 

No. of Bills 
Test Year A 

Serv:i.ce Charge Tariff 

No. of Bills 
Recorded 

x 
y 
Z 

lC+Y+Z 

No. of Bills 
Test Year A 

Difference 
y • Bli.S RA) 
Z • BKS RA 

(K+Y+Z 

Difference = (HHZ) • B\RA) - (HZ) • BXs(RA) 

While the smalLest size meter is not used obviously in the minimum 

type caloCulation for determining meter revenue, it must always be listed 

along with all other meters on Card 4. 

111 Note Exhibit I for the procedure used in approximating the number of 
bills for all meters eXoCept the smallest where consumption ~oeede 
respective roster size m:l.nimums. 



CHAP'l'E.R 5 

ONES~ ~OMPurATION 

A. Procedure 

As noted in the abstract, this type of run was developed to provide 

rapid analysis of the effect of consumption upon revenues. To use it, the 

Engineer merely includes the FormsCI (omi~ting a.n entry Cor cols.43-44) 

and CD with the ESTREVS ForrJi and adds the word ONESHOT to {;ar<l. 1, spaces 1 

through 7. 

Since this procedure was <l.eveloped prior to the forma.tion of the 

Committee, it has been modified to bring it into line with the {;ommit'tee's 

recommendation through providing the Engineer with the option to enter the vord 

HORIZONTAL on Card 1, spaces n6 through 75. Thst instruction removes the time 

trend of unit consumption Qt for years A and B and thus overall consumption 

changes only with respect to customer growth. Unit <consumption for years A and B 

is thus the normalized consumption. See Chapter 6 and Exhibit M for the 

Committee recommendations. 

E. Background 

To connect CLI~.ATE to ESTREVS and tlms carry out ONESHOT, the LINKUP 

program was developed. The flow diagram for LINKUP is shown on Exhibit '!C.2 

and the summary description is in Exhibit K.l. The flow <l.iagram shows that if 

forecast water consumption data is available, i.e., "yes", only the data as 

shown in Form ESTREVS is required to obtain estimated revenue figures from the 

computer. If such data 1s not available, then additional data to be recorded 

on Forms CI and CD is required, after which the computer will deve:iop <estimated 

revenues .. 

1/ See Exhibit L.I, pages 1-10, for typical time trend run oNES~ printout. 
Page 1 shows the FormsCI andeD data, while page ]:0 shows the ESTREVS input 
data. Exhibit L.2 shows typical printout sheets for a HORIZONTAL ;r-lln. 
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Basically, LINKUP eonnects CLIMATE and MUREG to ESTREVS by delivering 

recorded normalized and foreeast water e~msumpt:ion, Le., 

Q{R), ~(N),Q{A), and Q{B) 

to the latter program. 

A key advantage of using ONESHO'1' is that after the Engineer ,estimates 

his basi.c customer information (water use analYSiS, gro-wth, and prieing data), 

the sensitivity relating to selection of reference weather sta:tioD eaD be 

readily determined as the data input Form ESTREVS can be reu~d with any 

number of dift'erent weather stations. Thus the significance of changes of 

water consumption in terms of revenue {the final objective of this undertaking) 

can be quickly evaluated. In many cases, it may eliminate considerable r.eseareh 

on weather station ·choice, reliable data, etc. This approach reqUires, however, 

that customer estimating rather than consumption estimating be .done first, 

whkh is a reversal 'over the general past 'Staff procedure and that the e'5timated 

water consumption be reasonable. 

C. Examples 

See Exhibit L.I for the original ONESHOT procedure and Exhibit 1,.2 

for the procedure adopted by the Committee :in which time trend is ignored. 

Note L.I-7 versus L.2-2, Q values. 

On Exhibit L.I. page L.l-I shows the eI and CD data wh:Lch was u~d to 

carry out CLIMATE with results shown on p;;.ge L.1-7. Page L.l-8 sbO"fffl the ES"!'REVS 

:input data while L.1-9 provides the revenues. Page L.I-IO summarizes ESTREVS. 

Only L.1-9 and L.I-IO need be retained as ESTREVS records. 
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EXHIBIT K.l 
Sheet 1 of 2 

Overall Program: ONESHOT 

Calling Program: LINKUP 

WEATHER Subroutines: 

ESTREVS 

LINKUP 

• •• reads user-supplied variable input 

••• 

••• 

••• 

either 

••• calls subroutines WEATHER and MUREG 
obtaining further inputtrom them 

cr 

• •• reads further input directly from user 

calculate ratios required by water revenue 
estimating subroutine ESTREVS 

calls subroutine ESTREVS 

••• 

• •• 

... 

• •• 

reads user-supplied variable input 

searches Weather Bureau tape fer 
(>recipitation and temperature data 
I. or reads precipitation and 
temperature from card input) 

~rforms adjustments to data 
~adjusts for maximum monthly 
precipitation limit and inter
polates for missing datal adjusts 
for billing cycle) 

provides adjusted valliSs to stepwise 
mu1tiple regression subroutine M'VP.EG 
(lists data and reasons for dropping 
data from list of adjusted values to 
he used subsequently) 
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Furnish Form ESTP.EVS 

Furnish FormsC! & CD 

Form ESTREVS, Line 1A 
required 

FormsCI &, CD 
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EXHIBIT X.I 
Sheet :2 of :2 

••• a stepwise multiple regression subroutine 
wlrl.ch provides normalized projected 
consumption valuss for input into 
subroutine ESTREVS 

ESTREVS 

••• reads user-supplied variable input 

• •• upon instruction, uses only last recorded 
normalized consumption as basis of Test 
Years A&:B consumption; otherwise uses 
trended consumption valuss 

••• computes estimated revenuss for water 
utilities 

Form ESTREVS 



FLOW DIAGRAM 

WITH U$£ Off DATA INPUT SHEETS SHOWM 

(I) FURNISH FORM ESTREVS 

)ol.:::~--""", C LIM A T£ 

YES 

'_PUT TO 
UTREVS 

un FORM EST REVS, 
LINE Ill. REQUIRED 

!Hi 

(3)1'ORM £STREVS, OMIT lIN~ ill. 
FURNISH fORM ~I 
AND FORM CD --

YES 

J 



--~---------------
~.iiY"e"",,"'--e-1;'YWW-V'''''';P1'"7'O'1'U ~ IV If &:. YJrr 3' NON -HORIZONTAL ON E-SHOT RUN 

DArE 06n5l1~ 

SHTltl' NAME ONE SMOT DEMO I. 

!NPIJT TYPE I 

~AXIMIJ" R~!N Al,OwED 4. 

BILLING TVPE M 

GROUPING lV"1 A 

SII.T!NG YEAR FOR R'IN & TEMP Iq •• 

MEAM MAIM/TEMP PERIOD (VEARS) 30 

SlANT VEAR .AIER CONSUMPTION Oil' jq." 

~A'!R CONSUMPIIOo PERIOD ('eIRS) , 

.'.TION NUMERICAL IDEN' ! .710 

IDlon'ICATlO' VEAR CONSUMPTION STATION 

FORM CI INPUT DATA (from Exhibit A.1) 

---,-Calculafed bq computer 
('rom C I inf'ormation 

I 00. 1.01 DEMO r. Iq6b 404.20 5738 
1 

DNE SHOT OE,'10 7. 
ONE SHOT OEMO 7. 
ONE SHOT 0["0 16 
ONE $"01 OE"O 70 
ON[ SHOT OE"O 1. 
ONE 5"01 OEMO 7. 
ONE SHOT OEMO 1. 
ONE SHOT OE"O 76 

j'67 426,10 513$ 

1%6 "1",00 '136 (FORM CD 
jObO 392,00 5138 

1070 415.10 SB8 RECORDED DATA (from Exhibit A.2l lOll "I~,.O 5138 
1072 O!1.20 573. 
107£ "lO,SO 5738 
j914 OlO,lO 5738 

\-. Note' EI'?5"neer requested ir) C l' d CD 
thor /Ost'ltf'or be /g74 even fho!.lJ'.h 
WeQfher 7Qpe contoined /.975' doto, 
Nine yeor span run. 

EXHIBIT L.t 

., 
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I 
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--""----"-"."75 "J (fS""f f 0 

yu~ RAIN 
0&, 1,U 
H, U,O' 
U, U.1S 
n. IU,U 
70. !l.U 
1\, e,2\ 
n, @,11 
n. 1 •• ~1 
14. u,Oq 

NUMBER OF OB8ERVATION8 ~ 

SUM R ADJ @ 

SUM T ADJ • 
NO,VR3, we DATA USED • 

til 
. I 

i:b 

v At U f $""~ 

TEMP WATER 
M.O 40~,20 
00,3 4;10,10 
.I.l 414,00 
U,] ]~Z.~O 
ea.iI 41S,1O 
~O.~ uu,~o 

01.1 4U,U 
.I.~ 420,~O 
U,O UO.IO 

~ 

11.181 

IIO.Mo 

:SO ------

AQIiJsleQ for miiJiTmum monthly rainfall and billing cycle e:!-el 

If::: or more consecft've.ilelns (months,temperature or rainfall) 
missing,year wi II be dropped and Inissing years will be listed. 
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to 

MUL r:(Ftl£' fIft'f1'R'CJ1S"!ON A "1.6 1.,'''-S)'1 $ 

PROBLfM ON£ 5HOlEMO 1& 

OM!RUTlON$ q 

t R 
~U" OF VAR\A8b!8 

,UODOR+OJ ,I01l2h03 

MEAN OF VARIABLES 
,10000E+Ol ,11903E+Ol 

$TANOARO DEVIATIONS 
,2n8&(+01 ,31UQUOI 

CORRELAVION COEFFICIENTS 
t ,IOOOOhOI .US73E+OO 
R ,i!i!SHhOO .IOOOOE.OI 
T ,U70nOOO .5UHUOO 
Q ,40SQ4!.00 1II.b1'102E.Ol 

T 

,55\UE+Ol 

,~12>0"0i! 

,59aU.OO 

.437nE+OO 

.5b2HE+OO 
,10000£+0 I 
,US07E.OI 

,--'------c:1-4--'-

o Columns a/ways prinfed ouf in same order. 
,3139(0£,00 

~';!5SIE'Or Used fo determine Sfdlfrt; Y , Mean Q 

~IIUqE'02> Standord J)eviofion of y;V«(O(R)-Q(;i::;'))2 
n-/ ' 

.00590£.00 
.,b190UoOI 

,0450no OI---[xponenf:. caNe/af/Of) of T w,lh Q 
.10000£+01 is . tJG4507 (fypical) 
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) 

~u",."""", ... ,_.-.u 

STEpwISE REGRESSION CASE 

OE~~"OtNT VARIABLE 

F'LEVEL TO ENTER 

V'''t:; @'~'Vit; ... .., ,'" 

R 

,00000 

,00000 F.LEVEL TO REMOVE 

STANDARD ERROR OF V ,IIUS'IHoa 

SUP NO, 

ENTERED VARIA8LE 

'·UVEL 

___ Alwoys t,butneednof be 
step No.1 

STANDARD ERROR OF V 
MULTIPLE CORRELATION 
R-SQUARED 

1.38lll 
.1155043U02 

,40SQQ 
, I bU 10 ~ See sfandard texts for d8foiled 

RES OEG OF FREEDOM 
SUN OF sa RESIDUALS 
[XPLA!NEO VARIATION 
CONSTANT TERM 

7 
.QUObE_03 
,18RRn.0l 
'QZ,71776 

VARIABI.! 
I 

enA PR!ME 
,4nQ4hOO 

SETA 
,11533hOI 

sTEP NO, 2 

explanaflon or slafisfical terms. 

8E(eETA)~ 
,IQqlqE.OI ,11752£+01 

ENTERED VARIABLE ~ "'I-------Alwoys R but f>eed flo! 

F·LEVEL 
STANDARD ERROR 0' V 
MUbTIPL~ CORRELATION 
N.SQUARED 
RES OEG OF FREEDOM 
SUM OF SO RESIDUALS 
EXPLAINEO VARIATION 
CONSTANT TERM 

VARUBLE 
! 
2 

anA PRIME 
,44414£+00 

-,I.qUE_OO 

be step no. '" 

enA 
,lq.OQE.OI 

-,UU1E.OO 

S£(aHA, 
,IU8\hOI 
,IROQ1E.OI 

STUDENT T 
,11"8£001(_ 

.,4S000hOQj Prefer vol"e af least >- 11.01 

COt! fficienfs of regressian ("itJolion 
if only prinfotJt through step i! 
is fa he used. 

-- -- -- -- - --t.!'" 0" 



Ul 

STEP NO, l 

ENTERED VARIAa,E 
3 .....-___ ----- AI""?9's T 

FoUVE!. 
8TANOARD [RROR OF V 
NUI.TIPI.E CORRil.ATiON 
R.SQUARED 

,Ollob /i.!.5edfo defermlne SfdErr. Y/meo"r; 
, UUI70E+02 

,un1 
,IQ410 

5 RES DEG OF FREEDOM 
8VM OF SO RESIDUA,S 
[XPI.AiN[O VARIATiON 
CONSUNT lERM 

,Q0205E+oJ 
.U 72&£+03 
35l,761U 

VARIABLE 
1 

BE TA PR I ME 
,UUQQE+OO 

.,\4078£+00 

.,gqIl4€oO\ 
~ 
l 

ANALvan 
TUM 
TOHI. 

REG 
ERR 

OF VARIANCE 
58 
,11I~lE.OQ 

,2ITibE+Ol 
,4U05E+03 

OF 
S 
I 
S 

s,u 
,<OOUOE.Ol 

.,52048£000 
_.1180noOI 

MS 

.1UUE+02 
,l8041hOl 

8E(8ETA) 
.IQa64E.ol 
,I81blhOI 
,I04~IE.02 

STUDENT T 
,lOlqZhOI 

., i!8988E. 0 0 

.,1 !Z50hOO_ 

,- -""- "--, - - ---"----

Pt?r Committee recommem:hfion, 
nofe Bero ho.s i/logicols/sn,return 
ro Step Z. 01'10'.' 
0) Colculofe Sfa'. Err. Y / mum Q for 
use In se/e<:fl'?9 span. 
b) /f 9 !I<'Or span is optimum, 
co/cu/oli? con.sumpflon b!J equol/on 
(Fro,,., Sft?p Z ) 

Q 74N cCFjMY-Z88.597!J7f l.!JlP9f..6!J4!J7R 
: 288SJ7!Jl ... I.!Jl(JJ{14)-('J431(11.I8) -413.66 

C) T!len /nodify Con.sumptl1m Qnd 
,summory portions of £3TREVS 

L .1-6 



au 

I 
i 
3 
a , 
I> 
7 
6 
~ 

f'i&;.O.lVUAbW 

FIRST RATIO 
V.088~RV!O VeCAI.CU\.ATED DIFFERENCE 8QUARED D!FFERENCES IQUARED y.olY.e 

,40UOE+Ol ,4\03QE.03 ••• ISychO\ .38280£<02 ,0 .0 ,~8"ql 
,4i1b\OE+03 .40Q43£003 .lbUqgoOl ,l7785£+01 ,il28SbE+ol .UUIE+OJ 1,04011 
.41400h03 ,41104hOl ,a9UU.o\ .SHOAE+OI ·.U707!+Ol .18187E+Ol I,OOUI 
,lQilQOh 03 .41197£003 .,1'008£-02 ,30358£-03 -,n030E_oil ,465llE+03 ,95312 
,41'70£+01 ,41377£003 .19Z9n+0\ ,17231£+01 ,ZOQQ7E+ oil ,uoan,OJ 1,004" 
.4UqO~+03 ,U058[+03 .,7UIIE+01 ,'9000[002 -,9U07E+01 ,92hn+Oi! ,98114 
,U3i10hOl ,421 13[+03 ,118bU+Oil ,140hE+03 ,19550hOi! ,niUE-OJ 1.02817 
,420~O'00l .4I8UE.03 ,IQnn.OI .18q4U+O\ ",qnsu+ol "1'14E+02 1.00412 
,"2010h03 ,42251[+03 _,UUOE+OI ,b08IU_01 0,443'5«001 ,1970Q£+02 ... 4Ib 

~ P~RCENTAGE OF OBSERVATIONS FALLING IN THE A80V£ CLASSES 

VolIJes obfained by vse of'Sfep No.3 DURBlN.UTSON STAT!nIC 
e,/yofiol'i wifh R ol(j'. and r avg. .24707£+01 

$U" or SQUARES ur FIRST DIFFERENCES OF RESIOUAL 16 

RANGE OF v-oeSERVED 16 

RANGE OF V-CALCULATED IS 

Q 

,40100E+Ol 

, UU5E+Ol 

SUMRA 

.37UbhOI 

8UMU 

RE810UA~/8TO ERPOR RATIO 
.4 -) ail -I o +, .~ >3 +4 

X 
K 

X 
X 

X 
X 

X 
X 
X .. •. •. _. .• e. •. e. .u 

0 0 02255U 0 0 0 

(J\ NORMALIZED 
TUT VR A 

t\) TUT VR 8 

YUR 

.74000E.Ol 
, nOOOHoa 
,HOOOhOi! 

,42451E+03 ,1118IE+O. ,~Ob8bE+02 . 
,4lU8E+O) ,III8IHOZ ,60686[+01 / Est/Ina led Water Consumption 

ADJUST EO R.SQUARED 

STD, ERR, V I MEAN Q 

END Of REGRESSION 

,4iS58E+OJ ,1118IE+0. ,60686E+oa 
,----~--------~----~--

0,281.JUU 

,Gnn ... ~lVote: Rofio forSpon of 9 Years 
with DafO f'ram Meon of 
/lor/abIes &- Sfep'; f'ram prior .shut. 
In fhis case, p"r COrllmdlee, 
use sfep c f'rom L.l -6 fo hone! 
calcu/ofe Q 74N .4.1!'3.65 CC!7UY 

ins/end of 424.57 C'C''''"/MY 

shown here. Q 75N a: Q 76N also 
defertrlined per sfep i! eq.utlft'o/') 
using t· 75 and 76 respectivejy. 
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¥~rr'Y1!;:"WT"Tt:Y7'r r rJi<le"U»UT"l:f£'M OATe '7b;~-~' TARIFF TVPE I MINIMUM CHA.RGE: .~QN1~.J..~t_'!l\.," .. 1~G §"C\.,E 
PReFACE PAGE - UTIMATED WATER REVENUES _ !.ISTINI OF DATA + RATIOS lTATIlIN-"Tl'I" 1'0 

INPUT DATA !OENT VALUES _8 ... ~ .. ~_.~$~ ... ~._ ..• q ..... till 'III ..... "' ......... 
RECORDED CONSUMPTION CCF PER METER VEAR 

NDRMA!.IZEa 
TEST YEAR • FORECAST 
TEST YEIR 8 FOR~C'ST 

Q(R) 
G(N) 
QtA) 
Qts) 

420,1 }' , 424.10 Received automatically from 
4lb.b CLIMATE via LINKUP 
428.10 

RECORDED IVQ NO OF SILI.S PER VE.R 
TEIT YEAR A FORECAST 
TEST YEAR 8 FORECAST 

RICDRDID AVI NO 0' SILLS PIR VEIR (IICE'T 8MILLI8T MITIRl 
TEST VIIR A FORICIST 
TEDT VIIR a FORECAST 

REtDRDED REVENUE 

CALCULATED "ATIOS FROM INPUT DATA 
•• w_m~ •• m •• ft_ •• fte •• ftft ••••• ft ••••••••••••• G 

seRl 
BtA) 
8(8) 

8K8(R) 
SKS!A) 
SK8!S) 

RCRI 

UI40,O 
IqSh.O 

,0 

~ FORM 
~70b.0 Cards Squ,o 

,0 

14Ql>70,O 

RATIO YeRC) 1,0000000 TO CHANGE Rft VR CONSUMPTION TO COMPUTED YR CONSUMPTION (ALWAVS 1.0000000) 
RATIO GeR", 1,0101>481 TO CHANGE REt VR CONSUMPTION TO NORMALIZED VR CONSUMPTION 
RUIO Q(RA) I, OSil3~25 10 (HA"Gf REt VR CONSUMPTION TO TEST VR -A_ CONSUMPTION 
RATIO GCRS) ,0000000 TO CHINGE REC VR CONSUMPTION TO TE81 VR -a- CONSUMPTION 
RATIO SCRA) I,OlU518 TO CHINGE ALL THE REe VR al~L8 TO ALL THE T£sT VR -A_ BILLS 
RATIO SCRB) ,0000000 TO CHANGE ALL THE REe VR SILLS TO ALL THE TEST VR -e. 81LLS 

ESTREVS 
f and fA 

RATIO SK8IRA) l,oHUSI to CHANGE TNE REe VR BILLS (EXCEPT 8MILL!8T METER) TO TEST VR aA_ 81LL8 (EXCEPT SMALLEST METER) 
RATIO BXBCR81 ,0000000 10 CHINGE TME REe VR BILLS (EXCEPT SMALLEST MET~R) TO TEST VR -S- BillS (EXCEPT SMALLEST METER) 

NUMBER 0' RATE BLOCKS' 5 
NUMBER OF METER SIZES' T 

Corel "'2 
RA TE SLOCK 
UPPfR LIMIT 

(eCn 

10 
]0 

100 
SOO 

1000 

,&25 
,150 

1,000 
\,500 
2,000 
J,OOO 
4.000 

COrd #"4 

VEU R Cord "'.3 \ •• :!:OROEO DIU 
!l!C NO OF\ 1'1)::"'(''''''''''''. -"-~-- _ ............ "'. '" '~ 

~ON8UMPTION CONSUMPTiON 
SILLS PER 
RATE 8LOCK 

PER RATE BLOCK CHARGES 
CCF PER YEAR PRESENT' PROPOSED 

~U5 
SI03 
"228 
uqO 

U 

0' 

2U5, 
3709, 
\0\&, 
!I1S, 
250, 

0, 
6, 

,'--. 

METER 
S PER 

PRUENf 

iI,hO 
3.150 
0,000 
0.850 

10,300 
21,000 
lO,OOO 

CQrd-:S C'ordft(j 

Cord "/CJ 
41577 
~~150 

~IOlll 
l44Q2Z 

H041 
.i...wi~ 

CHARGES 
MONTH 
PROPOSED 

1.750 
q,OOO 
5,&,0 

11.000 
\0,000 
]0,000 
50,000 

Cord #7 

iI.hOOD 
.2S400 
.20100 
,14~OO 
.10600 

Cord #8 

3,75000 
.31500 
.30300 
,15000 
.15000 

C'ord#9 

--~.~- "'--

FOR M ESTR EVS 
Cards ,2 fo 10 

L.l-'e, 



'" , 
"' 

.~--~--~----------------------------------------------------------

~tI'l tOl",YnILATIOt, i IINl$HOTOtf"' !)Afl t 1&/ <)/ t 

[i GU'~~ "I"LI ~ wl~t~Dl IN DOLlA~S Vt_ 'l&~ 

PaM: ilJ 

MPH1l 'jf .. , .. , 
HIUl,5 

ItR!:» 
AOJUSf[O 

fOULS 

COl>!puHv 'HJq""L llE!) 
YEAR V£AII 

PQfSENl PQoP('ISlO iff/ESt.',.., PflOPOSU. 

ll'a(h 203 l'~hSSi !flld14 I'H.I1'S 
U,luO iO'ool U,loa ~Ot6ttl 

l$lt':!lU Ult21j tU.1I4 ;12),17b 

lll'hb10 ZO'hl\l'l IliOe74Q 20h,OIjIJ 

1 
Used 10 determine HneR shown 011 L./~/O, 
RnCR applied 10 Normalized ond Tes/. 
Years A and B revenue estimates. 

L.,9 
"Ql.' IVP, I • I~t«~~ C"AU~f 

1£5'1' 'f'FAR HST 'if' AV ... ..~ .. 
pWf!t~"'f PIlUPIJSttl Plt':.!f .. , Pt<llPuSU' 

1..,*1>5'5 200.S'-'1 
ljQS8 i\t11U1 

110 1 214 112oe.42 

1'St>11H lU"HI) .- REVENUE ESTIMATES 

~ 
:;; 
~ 

[ 
J, 

, 



"UN rtJCfflTl'P""J't:rrrVN I OIVE"BFfOfOE'M DATE I tel '9/ 1 TARIFF TYPE. Mtfl41MUM CHAAGE 
SUMMAR V PAGE • DATA AND RATIOS FROM PREFACE PAG[ PLUS RICl AND RReR 

INPUT DATA 
.W.$M~ •• @.~.$~ •• _.~ ••• U. 

RECORDED CONSUMPTiON CCF PER "El~R VEAR 
NORHAlll~D 
1[81 V!AR A FORECAST 
TESl YEAR 8 FORECAST 

RECORDEO AVG NO OF BILLS PER VEAR 
TUT VEAR A FORECAST 
TUT VtAR B FORECAST 

RECORDED AVG NO OF BilLS PER VEAR (EXCEPT SMALLEST METER) 
YEn VUR A FORECAST 
TUT TEAR B FORECAST 

RECORDED REVENUE 
REVENUE V!A WATER u.~ TABeE BV COMPUVfR 

CAlCULATED RATIOS FROM INPUT DATA 
.m •••• m ••••• ~~.w ••• 9 ••••• • •••••••••••••• G 

IOENT VAI.Un 
$"' ••• " . ........... ". 

GIRl "lO,! 
GIN) UQ,& 
QIA' "h,b 
GIS) «2B,b 

aIR) 1'140,0 
aeAI 19836,0 
B(S) ,0 

aXURI no&,O 
aX8IA) S'U,O 
BX8(B) ,0 

R CRl 149.70,0 
RIC) 16254<,8 

MONTH,Y 51,LING CYC,£ 

RATiO GIRe) 1,0000000 TO CHANGE REC VR CONSUMPTION TO COMPUTED VR CONSUMPTION (AI.WAVS 1,0000000) 
RAryO GIRN) ),OIObQ61 
RATIO QIHA) 1,0521425 
RATIO QIRBl ,0000000 
RATIO SCRAl I,OlU518 <f I RATIO SCRa) ,0000000 

'RATIO eXI(RA) 1,0160281 
U1 ~n!o BXS(RS) .0000000 

RATIO RRtR , Q20B037 

RUMBER OF RATE 8LOC~S. 5 
MUMBER OF MeTER SIZ~8. 7 

TO C"A~GE REt VR CONSUMPTION TO NORMALIZEO VR CONSUMPTION 
YO CHANGE REt VR CONSUMPTION TO TEST VR oA_ CONSUMPTION 
TO CHANGE REt VR CONSUMPTION TO TEST VR .S- CONSUMPTION 
TO CHANGE ALL THE REt VR BILLS TO ALL THE TEaT VR -A. BILLS 
TO CHANGE ALL THE REt VR BILLS TO ALL THE TEST VR -B- BILLS 
TO CHANGE THE REt VR BILLS (EXCEPT SHALI.E8T METER) TO TEST VR _A_ BILLS (EXCEPT SMAll!!! METER) 
YO CHANGE THE ~ec VR BILLS (EXCEPT SMALLEST HETERl TO TEST VR -e- 81LL8 (EXCEPT SMALLEST METER) 
REVENUE ADJUSTMENT FACTOR CREe VR R I COMPUTED YR R) 

- . 

RECORDED OATA YEA» R NOTe inc/uslon of IUi.CR vo/ve 
*_ .............. w.~ •• ww •••• 

REe NO OF REt CONSUMPTION CON8U~PT!ON 
SILLS PER PER RA a BLOCK CHARGES 

RATE BLOCK 
UPPER LIMIT 

(eCF) RATE BLOCK CCF PER TUR PREHNT PROPOSED 

10 
30 

100 
500 

1000 

METER 
SIZU 

(!NCHU) 

, •• 5 
,7$0 

\,000 
\,500 
2,000 
),000 
4! Q OOO 

ZoZ5 
510] 
u.s 
U~o 

66 

&VG NO OF 
811.1.8 BY 
METER SUE 

2US. 
nqq, 
I 41b, 
275, 
250, 

6, 
A, 

41577 iI,hooe 1075000 
Q4]SO ,25400 ,37500 

210211 ,.0700 ,30300 
i!44qili! ,IUDO ,15000 

nOGI ,lOUD ,15000 

METER CHARGES 
~ PER MONTH 

PRUENT PROPOSED 

.,860 .1,750 
3,150 G,OCo 
4,000 5,650 
0,850 11,000 

10,300 lb,OOO 
21,000 JO,OOO 
3090 1)(! Sf'), t){J 0 



(J1 

IJ> 

· ____ -_.,., ..... ~ .......... "" ........ 1>I'".ve"" DArt: I rbl f!N 1 

C I GRANO TOTALS. REVENUE IN DOLLANS PER YEAR 

PAGE 10 

w"'''''''' ..... '''''!' .. '''"'''' 

ROUTINE 

e-I 
B.iI 

TOU,S 

RRCA 
ADJUSTED 

TOTAI.S 

COMPUTED 
YEAR 

PRESENT PROPOSED 

140.203 Iqlt5~2 
22olao 30.1>&1 

1&2.543 U2,2U 

!4Q •• l0 204,1>15 

NORMALIZED 
YEAR 

PRESENT PROPOSED 

1U19374 IHtlI5 
2<.340 30.bbl 

IU,71" 223.710 

!50.1U 200,054 

TARIFF TYPE I MINIMUM CWARGE 

TUT YEAR 
.Ao 

PR!8!NT PROPOSED 

lab'SII lOO.1l2 
21·1$6 310784 

U,q,j,70 UI.qlb 

213.S"~ ",.," I 
~A0k 

HORIZONTAL ONE-SHOT RU 

TEST YEAR 
oe· 

PRESENT PROPOSED 

on!:; minor changes Tram L. I - 9 

~ 
m 
t"" . 
'" , 
'" 

, 



", 
'""J 

F , __________ -" __ -" ____ "_ __________ "-______________________________________________________________________ C'C~~ 

RUN ONES"O'DE" DAlE I 7., ., I IARI" ,yp. I MINIMUM CHARGE MONTH~Y el"ING eve,1 
• OI'A A'O RA'IOS ,ROM PREFACE 'AGE PLUS R(C) AND RRCR 

INPUT OAH tOlNI VAI.UES 
••• "'~O"' •• W."'.· •••• W9"''''W. '0 .. ",,.\111,,, ."" ....... "'.'" 

OIR) UiO ,I REcaRDED CONSUMPTION CCF PIR MilE" YEIR 
NORMALIZED 
TEST ViAR A FORECAST 
TcST VEAR a FORECAST 

QIN) 
Q I Ai 
OISI 

Gau,_ 
GiA,_ }--
QU,b 

Result ofinserfing word 
HorlZotlfol 017 Cord I 

R[CO~OEO AVG NO OF SikeS PER VEAR BIRI \'140,0 
TUT VEAR A FORECAST B ( • ) IOSH,O 
yUT YEAR e FORttUI 8(6) ,0 

eXeCR) 510b,O 
8XUA) $01$,0 
eXeCS) ,0 

RECORDED ,VG NO OF Slk,S PER fl." IEXCEPT 8"A".31 MEI!Rl 
TEST VUR A FO"ECAST 
TEn VEAR B FORECASl 

RECORDED REVENUI RCRl \.'.70,0 
REVENUE vIA .'TER uSf I'B,E 8V COMFUfER RCCI U2Sui,6 

CALCULATED .ATIOS FROM INPUI OATA 
w ••• qm.0G.mw0m~ •• 0.~mB.~ •• P· ••• mm.o~ •• _.w 

R'T!D Q(RC) 1,0000000 TO CHANGE REt VR CONSUMPIION TO COMPUIED YR CONSUMPTION (Al.w,V8 1,0000000) 
.AnO Q(RNI I,OIOb48) 
RollO Q(R.) ! ,0!l7HSQ 

10 CHANGE REt YR CONSUMPTION TO NORM'~IZEO VR CONSUMPTION Alofe 
TO CNANGE REt VR CONSUMPTION TO lEST VR .A. CONSUMPTION .... -~-~---
TO CHANGE REt YR CONSUMPTION TO TESI VR .S. CONSUMPTION ~ATIO Q(R~l ,0000000 

RATIO S(RAl t,ol'~~18 
RnlO B(R~1 ,0000000 

TO CHANGE AL~ THE REt VR SILLS TO ALL THE TEST VR ·A. BILLS 
TO CHANOE ALI. THE Rft VR Stl.l.! TO ALI. THE TEST YR -50 811.1.8 

rul) 

chOf1g'" {'rom f1o/1-Horizorl'/o, 
per L.1-9 

RATIO SNSIRA) I.Oh'~8! 
RATIO SXS(R6) ,0000000 
RA no RRC" ,Q2060!7 

NUMSEH OF RA7~ S60CK5 • 
MUHAIR OF ME1[R SII!S • 

S 
7 

TO CHANGe THE REt VR BILLS (EXCEPI SMALLEST METER) TO TEST VR .A. BILLS (~XCEPT SMAI.LEST METER) 
TO CHANGE THE REt YR BILLS (EXCEPI SMILLEST METER) TO TEST YR .e. BILLS (EXCEPT SMALLEST METER) 
REVENUE ADJUSTMENT FACTOR (REt VR R , COMPUTEO YR R)~ 

No chonge expected 
RECORDED OITA YEAR R 

.Q·Q.~ •. ·~w •• ~Q.····w .••.. _ 
RATE BI.0CW REe NO OF REt CONSUMPTION CONSUMPIION 
UPPER 1.1 M II UI.I.S PER PER RATE BI.OCK CMARGES 

(ten RATE BLOCK eef peR vuq PRESENT PROPOSED 

10 ~bl~ 41577 2, hOOO l,l~oOO 
:10 910:1 q41~O ,nuoo ,31500 

100 42<8 UOll1 ,20700 ,:lOlOO 
soo IlqO lQQqU .10200 ,I~OOO 

1000 sa noul ,10&00 ,15000 

METER AVG NO OF MnE~ CMARGES 
UZES SIL!.S ev S PER MONT" 

(!NCHES) MEn~ un PRESENT PROPOSED 

• b2S lU5, Z,@bO 1.1~O 
,750 :IraQ, 1.150 0,000 

!, 000 IOlb. 4,000 5,.'50 
I,~OO .n. ~,8'lO 11,000 
2,000 250, IC,lOO I~,OOO 

l,CCO A, 21,000 H.OOO 
0,000 6, J!' ~ ~ ': (. I)~' • () 1) \I 
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PUC - CWA CONSUMPTION REVENUE COMMITTEE METHOD 

With the encouragement of the Chief of the Hydraulic Branch of the 

CPUC, a committee composed of representatives from ~he Commi~sion and ~li~~nia 

Water Association was organized in late 1975 to attempt to develop a fundamental 

method of forecasting normalized water consumption (basically of the r~idential 

or commercial class), which could be used as a standard.Y 

After several meetings and independent analyses, the cormni ttee 

made a final rec:ormnendatiot# to Chief of the Hydra~li~ Branch on June :L2, 

1976 which was accepted. The recommendation was made on the assumption that 

the long-term increase of water consumption as a function of time that has been 

observed over many years will not persist in the next few years as a r~ulct of 

water conservation efforts, price elastiCity, and other causes. (While a decrease 

of consumption has generally been ob~erved in recent years in this state, should 

a reversal be observed, the staff' might return to its former method of forecasting 

unit consumption changing with time.) 

The method arrived at is based upon the use of annual rather than 

quarterly or other shorter increment data plus other simplifications in the 

application of statisti<:al theory. These simplifi~ations were made knowingly, 

but it is our belief that under the limitations imposed by the requirement 

that the staff assist in the regulation of o'{er 400 utilities, they appear 

to provide reasonable estimates. 

1/ The committee was composed of the following: 

CPUC 

A. Tokmakoff, Chairll'An 
D. H. Weiss 

gj See Exhibit M .. 

W. Caveney, So. Calif. Water Co. 
R. Hay+vem" San .Gabriel Water Co. 
E. Catey, Calif. Water Serve. Co. 
\4. Ferry, Brown &: Caldwell, Consult;ng Engr. 
D.Conway, Park Water Co. 
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It should also be no~d that after some use of the Committee method 

as shown below, the computer may be partie.lly reprogrammed to allow "for automati 

analysis (such as is done with ONESHOT) via the Commi t~e' s method. See 

Exhibit N. 

A. Basic Procedure 

1. Graph observati:>ns (l'ecol'ded unit consumption) vel'SUS time. 

Use up to 13 yeal'S of data {When available). Each point is a value ~r). 

2. Pel'form ONESHOT l'uns covel'ing spans of 5 :to 13 years {When available) 

with the last yeaI' of the span always being the last complete recorded year. 

3. No~ that occasionally fol' a particulal' run, coefficients having 

illogical SignsJl will appeal'. "''hen thatoocurs, review the MUREn portion 

of the printout and work backwards from the number thl'ee step to the number 

one s~p, disregal'ding those steps with illogi<:al signs. 'rake the first ste:p 

one finds that contains all logioal signs and using the basic regression 

equation discussed in Chapter 2, Part A .3. and compute estimated normalized 

and other consumptions as required by hand. Determine \the standsrderror -

spen mean consumption ra~s for use in the following step.!!! 

No~ that as an alternate, the Engineer may also use tbe procedures 

of Chapter 3 with forms MI and MIl to eliminate illogi<:al variables, or 

substitu~ weather information. ONESHOT can provide source data for the forms. 

4. Select as the ret:erence run that ons having a span which proviues 

the least standard error of' the ,equation as a peroentage of span mean 

consUJllption. 

Illogi'Cal signs being a plus for rainfall and a minus ror temperature. See 

The 'Standard Error is derined as: SE ;; 

The ,Mean Consumption i-s li'St.ed on the right ha-nd eOlu.Jlh"1 of the printout 
under the term, Mean of the Va.riables ~ 



5. The reference run regl1ess!on equat!'On Q = K + et + bR + e'l' 
avg avg 

is to be used to orrtain the estimate of norma11zed cons1.lmption for the last 

recorded year.21 'l'het value will tre taken a1; the normalized cons1.lmption for that 

year plus the following two years. R and T are the 30-year biUing adjusted val~. 

As usual, monthly rainfall input is to tre l.imited to 4 inches msacimum. 

Rememtrer by entering the word HORIZONTAL in the ES'l'REVS :form, that 

aperation will be carried out automatically in the ONESHOT prOgl1am. 

6. Add to the gl1aph noted in paragl1aph 1, the adjusted points {corresponding 

to the mean ar normalized rainfall and temperature) using the c<lSfficlents from 

the reference run.§} 

7. Adopt results if they appear reasonabl.~. I:f they do not, discuss 

results with the Assistant Hydraulic Engineer :for Results of Operetions Studi~s. 

B. Substitute Procedure 

Instead of using ONESHOT, the engineer may as noted in Chapter 2, Part :Il, 

use CLIMATE requesting a series of runs with 5 "to 1.3-year spans using only Forms CI 

{fill in columns 43-44) and CD. He then may analyze these runs as per S'"~ps 3. 

4 and 5 above, and then use the El:>"'l'REVS prOgl1am to <:!ompute revenue for the se3.ected 

span run only. 

c. Example 

See Exhibit L.l for development of typ:tcal MUREG equation by hend using 

a time trend run. 

2.1 

See Exhibit L.2 for a HORIZONTAL run. 

If the last recorded year data is not used in the r~ession analysts, the 
extrapolated value to the last recorded year will be used as the normalized 
value. 

, 

Adding the calculated points <"corresponding to the rainfe1l and temperature 
associa.ted with each year in the selected span) will also ind1<!ate the va1.idity 
of the reference run equation. Each point is a. value of: Q{ c). The closer the 
points Q{r) to Q{c) means the better the equation. These values are printed out 
as shown on L.1-7. Note that even though the adjusted R-squared value is poor, 
indicating only moderate fit and/or little SLOpe, the Q(r) and Q(e) V'alues are 
not too fax apart. 
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A. 

lOOIIBIT M 

Recommendation of the Basic Method of 
Water Consumption Estimation 

1. Graph observations {recorded unit consumption) versus time. Use 
up to 13 years of data (when available). 

2. Perform multiple regression analysis runs covering spans of 
5 to 13 years (when available) with the last year of the span 
alwqs being the last complete recorded year. 

3. For any particular sp~!run, reject those coef·:ncients 
having illogical Sign~ and redo the particul.ar run without 
them. 

4. Select as the reference run that one having a span which provides 
the least standard errer of the equation as a percentage of span 
mean consumption. 

5. The reference run regression equation Q = K + at + bR + cT 
is to be used to obtain the~~st1mate of normalized consumption 
for the last recorded year.g; That value will be taken as 
the normalized consumption for that year plus the following 
two years. R + T are the 3Q-year billing adjusted values. 
As usual, monthly rainfall input is to be limited to 4 inches 
maximum. 

6. Add to the grsph in paragraph 1, the adjusted polI>ts (corres
ponding to the mean or normalieed rainfall and ~emperature) 
using the coefficients from the reference run.1! 

T. Adopt results if they appear reasonable. 

B. Alternate Procedures 

mUles other procedures if the sbove do·es not appear satiSfactory. 

17 Illogical signs being a plus for rainfall and a minus for temperature. 

gJ If the last recorded year data is not used in the regression analYSiS, 
the .eJ<trapolsted vslue to the last recorded year will be used as the 
normalized value. Note c 55 0 and d? o. 

:J/ Adding the cal.culated points (corresponding to the rainfall and 
temperature associated with esch year in the selected span) will also 
indicate the validity of the reference run equation. 
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A revised ONESHO'l' program taking into ooceooot the COl!lll!1 ttee '8 

recol!lll!endat1ons would do the following: 

1. Per CLIMA.TE input foI'llll!l CI and CD cl!.1"rY out up to nine CLIMATE runs 

covering a range of 5 to 13 observations. 

2. Check the signs of Student T to be sure Variable 2 (rainfall) is 

negative and Variable 3 (temperature) is positive. If one or both 

are of incorrect sign (illogical), drop the vsriabl.e. Order of 

variable analysis precedence for each particeular span run is to be 

from the third stsp back through the second to the first step. If 

procedure results in dropping all three variables, that span ;run is 

to be omitted from consideration. Indicate by message, action tak~n. 

Print out all variables, however, whether or not used. 

3. Using last acceptable step, calculate consumption as is done currently 

in the CLIMATE, printout, snd store for each span run. 

4. Printout and store standard error ratiO for last acceeptable step for 

each span run. 

5. Determine from all runs which one has least standard error ratio and 

transfer those consumption values to L~. 

6. Perform ES'l'REVS calculation to determine revenue for least standard 

error span run. 

While the procedure described above consti tu1#es the Hydraulic Branch' s 

final requirement for a revenue estimating program, it would be wise in setting 

up the program to bear in mind that at sOllle future date it may wish to !larry 

out step 2 using the Student's T tabla. 
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!be prodedures discussed in this report are simple but require that 

the Engineer understand the Water Use Analysis Table. With practiee, the methods 

discussed can be carried out most expeditiously and in addition, vill leave very 

clear records for those who follow and must use the vater consumption and revenue 

estimate reports in the future for other rate cases, offsets, etc.) (all the 

printout pages need not be retained - retention of the input and Slllllllllilry pages 

only provide sufficient information to qaickly rerun aQy work to get the complete 

job as required). 

With additionsl rate case vork, new applications and approaches to 

using these computer programs Will evolve which Will further reduce engineering 

effort and time or provide the ba.sis of more deta.il.ed analysis in a.Ufieult 

eases. 


