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ABSTRACT

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

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
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")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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Q.(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)

B(RA)

B(RB)

NOTATIQ!I
Definition
*Recorded Hater 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 Growth 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 Recorded
and Test Year B Values

Engineer furnished data.

Sheet 1 of 2

Units

ccf/meter - year

ccf/meter - year

ccf/meter - year

ccf/meter - year

ccf/meter - year
Bills/year
Bills/year
Bills/year
Bills/year
ecf/year
ccfjyear
ccf/year

ccf/year

Dimensionl-ess

Dimensionless

DimensionlLess

Dimensionless

Dimensionless

Dimensionless

Dimensionless



BXS (R)
BXS (N)
BXS ()
BXS (B)

BXS (RN)

BXS (RA)

RJ
TJ
Rady.
Tadj .

Ravg

Tavg

Q(n)

Q(c)

QO (m)

NOTATION
Definition
*Recorded Bills (except smallest meter)Forecast
Normalized Bills (except smallest meter} Forecast
*Test Year A Bills (except smallest meter)Forecast
*Test Year B Bills (except smallest meter)Forecast

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

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

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

*Recorded Revenue

%g%%hgansumption as a function of time and normalized
Number of Independent Variables

Number of Observations

Year

Monthly Recorded Rain:fall, January, Year X {typical)
Montncy Recorded Avg.Temperatur.q January.Year X (typ)
Annual Rainfall Adjusted for Meter Reading Cycle

Annual Temperature Adjusted for Meter Reading Cycle

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

Average or Adjusted Annual Temperature over a Nominal
30-year Period (Printout: SUM T ADJ)

Constant

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

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

Mean of recordedunit waterconsumption for the
span years

¥ Engineer furnished datz.

Sheet 2 of 2-

Units
Bills/year
Bills/year
Bills/year

Bills/year

Dimensionless

Dimensionless

Dimensionless
Dcllars
ccf/meter - year
Dimensionless
Dimensionless
¥ear

Inches

Inches

°F

ccf/meter - year

ccf/meter - year

ccf/meter - year

cof/meter = year



CHAPTER 1
INTRODUCTION
The main body of this report describes individually, and
then in integr-ated form, three progr-ams/procedurel/used by the Hydraulic
Branch primarily in commercial class revenue estimating, i.e., \>IEATHER,
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.
VIEATHER (Temoerature and Precinitation)yY
1. Obtains weatherdata for a particular weatherstation 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. Whentwo or more consecutive months'
data is missing, it alertsuser that suchis 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.

<I[EATHER is onlyused in conjunction with MUREG (steps 1 through 5 above).
The joint programis entitled CLIMATE.

While the Hydraulic Branch obtains temperature and precipitation only
from the tape, other weather information is availablefrom 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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Il allowable monthly rainfall limits. Prints out the
Wi

¥ data from stepsl and 2, plus the annual adjusted

averages a multi-year annual adjusted average as
I specified by the engineer.
| i MUREG
o 4., Automatically combines above information with engineer-
il furnished recorded water consumptiondata and uses it
in a multiple regression program where complex

mathematical calculations are made. Provides valuable

" statistical information for judging validity of resultse.lJ

i 5. Estimates normal year and forecasts future year(s) water
' consumption assuming a timetrend.
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 programCLIMATE is described in Chapter2. 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 addingor omitting
variables prior to using separately the multiple regression program MUREG.

Only forms MI and MD are requireds«

.1J In simplified analysis, the standarderror 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/ Tne Hydraulic Branchrequest for arry EDP services form not shown in this
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1 - INTRODUCTION

The program to calculate revenue, ESTREVS, is describedin
Chapter 4, alongwith 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 Cl, CD, and ESTREVS,

Chapter 6 discusses the report of the Committee and describes

two alternate approachesto carrying out the recommended procedure using

the existing programs and forms referred to above.

All programmingis in general accordance with Standard Practice U-25

and the modified Bean Theory (a description of the graphical approachto
that theory is givenon pages 5-3 through 5-7 of that document) f|/

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 savingis aboutone and a half weeks for San Francisco work.
The branch has about 30 such cases per year.

As noted above, the three basic programscan also be used
separately. A typical application would be the use of ESTREVS to make
rapid multiple studies of changesin 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
so that we will be able essentielly to perform automatically the

complete revenue estimating process according to the {Jommittee method.

/ Only linear multipleregressionis used with the computer as compared to
linear and curvilinear techniques shown in U-25.



1 - INTRODUCTION

To sum up, the entire practice is based upon the assumption that pas
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 procedure
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
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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-
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 frcm Engineer furnished
forms CI and CD shown as Exhibits A.l and A.Z2 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 airy 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 1F required.



2 - CLIW\.TE PROGRAM
:f. Time spansto be used in the developmentof adjusted rainfelJ.

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-yearmean rainfall and temperature va.J..ues are
to be used as the normalized values, 3l years of rainfall I
and temperature data must be available on the tape. A refer-
enceis available upon request from the Weather Bureau listing
all tape weather data.

g. Starting year for spansreferred 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>I1S:
a. Obtai.tlS "raw" historical' weatherdata. 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
antlual or quarterly basis can be furnished by the Er,.gineer.

This is an optional procedure and is only usable with CLIMATE. Leave inuu
data sheet line blank when ONESHOT is celled for (ExhibitA.l, line 10).-

2-2
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2 - CLIMATE PROGRAM
add monthlydata in cases where. data is missing fromthe tape
or substitute his own weather inforwAtion for all or part of that
furnished by the Weather Bureau.

b. In preparing the aboveraw data, the program interpolates
between monthly records if one month is missing fromthe rainfall.
and temperaturedata. It indicates that procedureby 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. Thatis, it does
not print out that year's or quarter's adjusted weather data.
Ho;lever,the program will completethe MUREG analysis and
extrapolation after taking into accountthe missing data.

c. It adjusts the recorded monthlyrainfall.2/ to any specified
maximum level bet>Teen A and 9 inches per month,

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

either monthly or bimonthly, per Standard Practice U-25,8/

":} The computerwill 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
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 combiningoperation 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 computerto use

30 years of weather data associated with a station >Thenless 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 14JREG program >Then using card input.

Time and money will be saved hmlever if the previously referred to weather
reference book is” consulted prior to computeruse.

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

8/ See Exhibit A.3 for procedure applying to both annual and quartel'ly data.

2-3



2 - CLIMATE PROORAM
e. It summarizes "adjusted" weather data for MUREG analysis on an

annual or quarterly basis. It calculatesan average of adjusted

rainfall and temperature for the specified historical period wnDses

last year correspondsto the last year of the MUREG analysis and
printsit out. Thataverageis called the normalized rain€all
and temperature, and is listed on the printout as SUMR ADJ

and SUM T AnJ.

determines normalized consumption as follows:

a. The MUREG programtakes the recorded water consmnption data and
the a.nnual adjusted rainfall and temperature data and carri s
out ordinary stepwisei/ multiple regression analysis (using
consumptionas the dependent variable). The result is a forecast

of water consmnption based upon the equation:

Q. = K+ at + bRaVg + cTan 8./

;;here the adjusted average values of R and T are to be inserted
into the equation along vrith appropriate values of timet f.or
the last recorded and the two forecast years Aand B, in order
to obtain normalizedand forecast year consmnptions. K, a, b,
and c¢ are constants determined by the analysis.In the printouts, K
is called the CDNSTAt'fr TEand a, b, and c, BETA.

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

based upon the normalized rainfall and temperature fior the last

1/
8/

The order in whichthe independentvariables are printed out is a m
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 computerin
making forecasts¢

2-4
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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 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:

coand d o
Normalized and forecast consumption values therefore will be
slightly different from that given in the printout under those
circumstances.

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

rror of the Equation di\ ded by the Mean Consumption over the time
span considered. (Hater Consumption Period)

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

1las missing from the \-leather Bureau tape. Pages A. and A.4-2

shm; tllo 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 sho-wn on the printout were dropped from

2-5



2 - CLD-IM?E PROGRAM

the data used to developmean 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, comparedto 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 fromthe preceding and
following temperatures and used that value to cal.culate the annual
average adjusted temperature for 1970, as shown on page A.4-4, i.e.,
62.5° Fahrenheit. See also ExhibitL.l :for additiO!lal examples of
the computer performed adjustments of WEATHER.

A typical CLIMATE printout consists of pages L.I-1 through
L.I-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 &s one of th@é

&

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

s 2
cases may arise where spans of at least six y ars or more are needed toProvid

R

the required input data. Whetheror not weather data is to be substitutedf®z:

B

missing data to obtalLa completeset of spans is left to the judgment of the
Engineer.

\’hen a suitable value for croppingis inserted adjacent to columns
43-44 of Form CI, e.g. 8, the computerwill carry out the WEATHER program on
after which it will utilize that basic inputand its computed adjusted data
perform a series of MtJRBJ runs covering tine spans from the maximum of 13 ye
dto 5 years.

To aid in span run selection, the standard error ratio will be prin

out (see Chapter 6) after each spanrun, just belkYw the Adjusted R square val

2-6
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2 - CLIMATE PROGRAM

C, Data Forms Required

The formsto be used in CLI-LI\TE consist of Forms ClI and CD. These
providethe instructions and input data to the computer. A self-explanatory
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
total p.umber of bills, irrespective of whether they are partiaJ. or compl.ete
bills. See Q(R) calculation in Exhibits D.l and F.I (pages 4-22 and 4-40) *

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.I-7. (starling page 5..:6).

2-7



EXHIBIT Al

Control Card for CPUC llydraul.ic Branch CLIMATE Program

CLIMATE Instructions

DescriPtion of Field

1. Ildentification

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

Maximum Ra.infal.l. (All.owable Range is 1.-9 inches)

If Billing Cycleis Monthly, Code (M)

If Billing Cycleis Bimonthly, Code (B)

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

If Data Grouping is Annual, Code (A)

Rain/Temp Mean Period (Years)

© ® N O

Station Number

10. Number of Times to Drop e Year starting with

Initia.l Year (Optional)

Use this sheet with sheet CD
All values lobe righl- Justified

9/76

Last We.t<:r Consumption Year (Last Tlio Digits of Year)

Number of Years of Watsr Consumption Deta {Span)

Columns
Ol.-16

18-1.8

20-20

22-22

24-24

29-30
32-33
35-36
38-41.
43-44

c!

Min:Sample
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EXHIBIT A.3
Sheet 1 of 3

BILLING CYCLES AND RAINFALL ADJUSTMENTS

Standard Practice U-25, page 5-3, paragraph 10 describes how
monthly rainfall and temperature readings are to be adjustedto 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

: é{RJ — RD)
Rad_l_ " + X 4
< Uos R LS
Z
T = 1 T T I T
adj 55 {Dx wl«;gééx-—-—-% B) b
2 2

x-1 ¥=1
1
- 3R
BNX Dy
—= -
= 1 + + T T
12 [TNx—1 + TDx -1 é{ Jx 3 Qx)
TN

T



EXHIBITA.3
Sheet 2 of 3

BILLING CYCLES AND RAINFALL ADJUSTMENTS

Where Rad' T.d7 = Annual Adjusted Values required for Year X.
I % a --X Printed out by computer as Adjusted Values.

Rp p .
x -1 X =1 = Typical monthly values such as December for

yeéar 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 guarterly

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.1Q
and T dj 10 refer typically to 'first quarter data. R input is
a °
again limited to the Engineer specified maximum monthly value.
Monthly Meter Reading
Riy1g = Lt BRI+ RI 1)).( + 1).X + y
2 2 2
= RJ * pF
x - A " X X N X
2 p=d
T 1
adj.1Q =3~ [TDX . N TFX * Ty J



EXHIBIT A,3
Sheet 3 0of 3
BILLING CYCLES AND RATNFALL ADIUSTMENTS

Bimonthly Meter Reading

E m R R 1 : R
adéﬂl@, _b_ (X— 1 + Dx -1 * &) &+ mé_- (RE -1 + Jx % .X)
2 2

2 ]
1 R
o
2 (i;x; * RFx N X
2 2

S T t

X

1

W ety by

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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CHAPTER 3
MUREG FROGRAM
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.1/
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.1l 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 (4F10)as shown
in Exhibit B.3 Card 2, Columns 01-06 end replace it with (F10, F10, 10X, F10)which
uses 17 columns. Therefore, change the column limits as shown. The
right-most F10 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..'"ltouts are not provided as they are similar to the MWUREG portion of
CLIMATE re Exhibit L.1, 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 wl'
a five variable example. Note the dependentvariable must alW'liys 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". Modify Card 2, beginnning in Column
as shown; and indicate proper number of wvariables on Card 1 and the Regression

Control card.

D. Omitting a Year's Data
Note also if unreliable or incompletedata 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 reducedto 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 changesduring a 13-year span from

say that associated with monthlyto bimonthly billing,; then CLIMATE should be m
to obtain the required annualR adj and T adj values as a f'unction of billing f
each sub-span. The Ravg and T avg may bs based upon either assumed billing
procedure as they are relatively insensitive to that factor. The R adj and T M
values may then be used with the MUREG program to obtain a 'Correlation after

whichthe R avg and T avg values are used to estimate consumption.

3-2
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Statistical Ind:icawrs in the Printouts

The followingare 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.

3e
Le

Standard Error of Y Is the standard deviation of the .dependent
variable (unit water consumption). It is a measure of the spread
betweenthe calculated and recorded values. The smallest spread
is desirable.

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 perfectresults. It is also a measure of slope of
the regression line and therefore can be misleading when using this
standard practice.

R-.squared -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-Levelat a specific amount. Our
standard practice does not consider the question of adding other
independent variables.

Residual Degreesof 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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StudentT — Measures the confidence we may have of coef.fi,ciJmi;!id

determined for the regression equation. The higher the better. 4

*+ 1 or more is preferred.
Durbin-Watson Statistic — 1Is a measure of the randomness of

the residuals (i.e., Q(c) — Q(r)). The most reliable colrrelal;io

have the most randomness.
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EXHIBIT B.!

Control Cards for CPUC It:r:J.raul.:!'.e Branch HIJ\EG Prog:rm.
—»L struct:!.ons

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

Description of Field Colunms
Number of Variables 4
(including' dependent variable) 04-05
. 9
Number of Observations 08-10
Columns 15, 20, and 25 . ...Punch.._.
Columns 30, 35, 40, urid 45 . ... Punch.......
55 lllll
Job Identification 56-n CAL WVATER ASH /&
Card Two: Input Formal Specification Card 01-06 "(4no)"
Data Cards: One for EachObservation - Use Special Coding Sheet MD
Card Following Observation C ds: Regression Control C:u-d
Number of Variables (same as on Card 1) 04-05
10 "1n
25
25
Variable Control Card:
— Dependent Vari,.ble :nust al,;u:t-sbe last
04-05 T
{)9-10 2
14-15 3"
19-20 b
and so on for as :rrany "arlablo as &re UBed {max.: <light per eard)
End of Job Card: Columns 01-10 "Fad of Job”
.End, of Regressions Card: Oolumns OL-18 "End of Reg.ressionsn

T -
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EXHIBIT B .3

Control Cards for CP'.K: Hydraulic Branch MUREIG Program

MUREIG Instructions

card One: Primary MUREG Conl.rolCard (Right Justified)
Description of Field Columns

Number of Variables

(including dependent variable) 04-05
Number of Observations 08-10
Coltnnns 15, 20, and 25 ..... Punch........ ulu
Columns 30, 35, 40, a.nd 45 ...Punch....... "ol
55
Job Identification 56-71

Card Two: Input Formal Sp€cificatlon Card 01-%

/16

MI

<.4t.IIY&F. _4$:1.1.1
Ly e remmrrre=reee =7= {FIO, FIO, 10X, FIO]

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 (same as on Card 1) 04-05

10
25
25

Variable Control Card:

Note: Dependent VVariable must always be last

oll-05
09-10
14-15
19-20

rila

.1,
112tf
H? N

it e

end ro on for as many vnriable as are used {max.: eight per card)

F'nd of ,Job -Ca.rJ: Columns 01-10

-End of :Regressions Card: Columns OI-J..8

"E:nd of J-ob"

i1
“Pnd of Regresslons



EXHIBIT 8.4

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

Card One  Prl.mary MUREG ControCard(Righl Justified)

Description_of Fie d Columns
Number of Variables S
(including dependent variable) 04-05 °
Number of Observations o8- 0

Colurrl4.S 15, 20, and 25 o, ..Punch, ..., B b
Columns 30, 35, 40, and 45 ... Punch........ "o
55 N‘-LH

Job Identification 56-n Chl WATER ASG1{6

Card Two: Input Formal Spedfication Card OI-06

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) 04-05

@)
25 tlou
25
1-----------------| __________________________
Var:i.able Control Card:
Note: Dependent VVariable must alwa:;rs be last
04-05 e
09-10 2
lr-15 D
19-20 hu
24-25

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

F.nd of Job Card: Colu:mns 01-10 "Ind of Jou”

End of Regr€ss:i.ons Card: Columns 01-18 “End of Recressions”

g 9,“[7-{} 3-8

M1



r'____

R
Indep.
Var. 2

t
Indep.
Var. 1

CPUC Hydraulic Branch - MURFG Program - MUREG Data

(CEMMY)
Indep. I Dep,
Var. 3 Vir. 4

---riep.
-vir. 5

-riep.
--vir. 6

1, Use Decimals
2. Left Justified
3. Dep. Variable Rightmof
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CHA.PrER 4

E.STREVS PROOIiJIJ,f

As noted in Chapter I,

the ESTREVS Program .estimates and calculates

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

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

Pr!l.ctice U-25. As described in Chaptel:5, ESTREVSis automatically connected

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

with forms Cl and CD (Exhibit A)e

nature as the Engineer norm.al.ly need know only how to fill

Much of what 1is discussed here is of backgro d

in the I:STREVS form-

-Basically, the programuses Engineer furnished billing growth

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

(N),

Q(A) and Q(B) to developthe 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 normalizedand test years.x/

W= Nyt —  w
B(R) = B(N) Thus B(RN) = 1.0
BRA)w ]

QRA)= R = f 5

B(RB) = 7

QRB) = QfB

Phe

INn conjunction with the aboveequations, the following relationships

are used to project growthof billings correspondingto those meters that are

larger than the smallest size:

BXS(RA)

BXS{RB)

BXS(B)
BXS(R)

Y The ratios shown here apply to the service charge tyype of tari!'f.

A

slightly more compl.ex wversion of these ratios is used for minimum cherge

tariff per Exhibits H and L

4-1
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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,

--Growthdata to be used by the computerto establish ratios

required to project customerand consumption changes,

--Pricing data for minimum or servie chargesand unit consuunption
as a function of time, rate block location, and billing period

.The Water Use Analysis discussed in Part 1 that ‘followsis required
to est blish a reference listing of bills as a 'function of meter size and
consumption rate block. This basic customerreference is then expandedas a
function of' growth of customers end consumption by the use of growth ratios
as discussed in Part 2+« starting on page 4- 7Y

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 I'ETREVS Form (492.12B).

The preparation of data inputis not difficult sf'ter the Engneer
has tried it one or two times. The only place problems may arise is in the
choice of data for Cards 3 {Bills per Rete Block), 5 (Bills by met.er size),
and 10 (Consumption per Rate Block). Cards dl€ used for feeding the computer
and are made from date on the IIETIL™™S Form. Spaces 79 and .S0 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 basedupon the last recorded oonsumotion
value of MURID. As .ctiscussed in Chapter 2, unit consumption equals the
\'later Use Analysis calculated value and is determinedby 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.I.
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cycles are reviewed. Part 4 (starting on page IrlJ) 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 [lIUSt be in the

format similar to that furnished by Cal-Americans.!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, i

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

mlyﬁiso

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.I
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 consumptionin each of the blocks, 1.e., column

entitled, "Average Consumptionin 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 bimonthlybasis, some input to the
ESTREVS Fol'!ll is modified as diS{:ussedin Part 5 of this chapterand as
illustrated in ExhibitsF.l and G.I-

!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 combiningthe single metertables 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,

4-3
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rounded vaJ.ues,2/ thus the three columnson the extreme right of Exhibit D.I
are not exactly correct. The small error resulting from that assumptionis
eventually corrected through the use of the overal.l revenue adjustment factor
ratio (caJ.ledRRCR), which relates recorded revenue to computed revenue for the I_
recorded.year R.
a. Minimum Charge Tariff
Let us consider first a tariff formatas 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 exceededthat 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 smal.lestsize meter
in smal.lestblock). Note illustration in upper right
of ExhibitD.I.

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 consumptionin block™ of 2 CCF is basedupon meter
readinge which could have actual.ly varied from 1.50 to 2.49 CCF but which
have all been roundedoff to 2 CCF by the meter reeder. (See Standazod
Practice U-25, page 2-3,) For consumptionin lar.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 avera8e consumptionin Bleck is

listed as 32.7 CCF rather than :N.0 CCF.
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was based upon usage of water beyond the respective meter

size minimum consumption, Also in the exampleshown here,
the minimum consumption :for the 5/8-inch meter is 5 CCF
while for the l-inch meter, it is 10.6 CCF. Thispricing
is based upon charging customers with the I-inch meter
$2.55 plus the consumptioncost for (10.6 - 5,0) CCF at
$0.40 per CCFor $4.00 per month. other meter minimum
charges are based upon the same principle as shown iIn
Exhibit D.I

Exhibit D.4 also shows how the above Exhibit D.l type
informationis used to spread consumptionto take into
account proper rate block billing charge/2/ {Exhibits F.1
and F.4 provide similar information for bimonthly billing
cycles).

Service Charge Tariff

ExhibitE.l is almostidentical 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. (ExIri.bitsG.l and G.4 illustrate the
bimonthly cycle application,)

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.". this

practice. Units for esoh quantity are shown at the of

8/ See Standard Practice U-25 for details, Note thet the computertakes all
this data and carries out the procedures shown for each y<3ar.

4-5
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the form. Exhibits D.3 and E.3 provide typical ESTREII'S
printouts for both tariff types. Data from the form is used
to make up 1l cardslabeled 1, IA and 2 through 10. Card
numbersare 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. Exampleswith bimonthly billing
follow.
1. Minimum Charge Tariff
Exhibit D.I 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 smallestsize
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 metersize. For example,
in Exhibit D.lI for the 6 - 30 CCF rate block, the number
of bills for that blockwill 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 iIn

the first block.

4-6
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Card 10 data is obtained from the right hand side of

.;u.*‘f?‘.“ R

Exhibit D.land represents the consumption p.er rate
blocki/ associated with Card 3 - Note that color/shade
coding is usedin 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.I.

2. Service Charge TarU'f
For a Service Charge Tariff the figure to be used are

those from Exhibit E.1 as tabulated in ExhibitE. 4.

Thereis no stepped line required in analyzing such a

tariff because no fixed amountsof consumption are

available for specific metersizes for a minimum charge.
Compare Exhibit E.3to Exhibit E.4.

Data for Card 3, therefore, comes directly fromthe right halld

side of ExhibitE.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 followinginput data is to be provided by the Engineer and entered
in Cards 1 and IA. It is used by the computerto calculate the appropriate

ratios listed in the right-hand column as follows:

With the exception of the first block, the consumptionis that associated
with bills grelllter than the respective minimums.
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In-out Data Symbol Computed Rat£

Recordsd water commmmption (YT ‘meter-rens:

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

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

Test Year B forecast consumption CCF/meter year Q(B) Q(RB)
Recorded bills (total) per Year/1l/ B(R)

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

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

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

Teet Year A forecast bills for the year BXS(A} ‘B:XS(RA)

Test Year B forecast bills for the year BSX(B) BSX(RB)
Revenue adjustment factor determined by dividing

recorded revenue (RR) by computed revenue (CR)

as determined by Water Use Tablefor 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 willbe calculated by the computerand autoll!Sti<::ally delivered

to the ESTREVS subroutine.

a. RatioQ(RN) used to convert the water consumptionin rate blockk

U

and in total from that Which existed during the recorded year t
that Which woul.d e:d.st during a normalized year. It is identica

to the Usege Factor of Standard Practice U-25, pege 6-3, paragt'a
Normalized year consumption refers to the water consumption that

'IWul.dbe forecast for the recorded year by the Modifi.ed Bean Mul."

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 i1t must be entere

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

2101 we have j nore the PJ '9£edure discussed in Standard Practi4:'eU-25 on page?
paragrap t u:
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the number of biils iz sssumed bebween it and the recorded yeaxr.

The general expression is:

Totlll Forecast Water Consumption {Normalized)for Recorded Year R
Ratio Q(RN) = Totlll Recorded Water Consumption for Recorded Year R

&k - 8

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 Dbl.ocks and in
totlll from a recorded year to the vlllues the Il'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

to projected years.

. =G A
Ratio O (RA) _ Total Forecast Water consumotlon for Year A = éﬁ%ﬁ-%
Totlll Recorded Water Consumption for Recorded Year
_ =QB
Ratio Q(RB) _ Total Forecast Water (‘rmcnmp#imn forYear B - ::.'Q ®

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.
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As noted previously, by definition, that the number of billsin

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

B(R) = B(N)
and
Year A° = Year R +I
Year B = Year A+l = Year R +2
i _ Total Bills for Year A _
Ratio BRA) = +5a1Bills for Year R -
. Total Bills for Year B
Ratio B(RB) Total Bills for Year R ~ R

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 betweenthe total
group of meters and those of a size greater than the smallest
size. The slight error occurringin 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.

Except Smallest Meter BXSi
. Billd Except Smallesit Meter for Year AB:
Ratio BXSRA) + Hi[ls for Year R =

{Except Smallest Meter , . BLS
Bill§Except omaliest Meter forfCicafcir BBAOUA
Bills :

Ratio Bxs(RB)

The computeruses these ratiosin slightly different ways depelgii:iJl
being!

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

calculated. sse Exhibit J.
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e. RatioRRCR is used to adjust revenuefigure from that which
we theoretically computed from the number of bills and the
consumptionto 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 accountsfor a number of errors that creep into these

practiceal ealculations.

Ratio RRCR = Recorded Revenue Year R I'li.ru
Computed Revenue Year R = R(CJ

T. Miscellaneous

1. The use of this program doss not depend upon the methods
used in estimatingthe valueslisted on Cards d.and IA.

2. Note also that the computer internally usesa 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 exceptfor 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 pricingis to be similarly entered on
Cards 8 and 9. The number of entries correspondto '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 consumptioncharge. For example, :in
Exhibit D.2, the minimum charge at present rates is $2.55 per month, while

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

input data sheet, Exhibit E.2).
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4, Data Inout Form ESTREVS (4Q2.12B) Details - Monthly Billing
a. General

1. AIll valuesto be right justified exooptwhen triangle
is indicated.

2. The triangle indicates the location of the decimal point.
ITf a valueis less than1, fill in spacesto the right
of the triangle. If a value doesnot exist, or is zero,
nothing need be filled in-

.3- Fields - This term refers to the place in whichthe 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 elevencards, that is,
the 492.12B form must be completely filled out exceptfor
a ONESHOT run where Card IA is ignored. Card identification
is in spaces 79-fllJ.

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 upperright 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 A through 7 to conmand the computerto perform a
"one-shotrun"if thet is so desir d. If time trend is not
desired :in ONESHOTe then the word HORIZONTAL is to be placed
;in spaces 66 through 75 (labeled TREND).

Card IA is to be filled in onlywhen a revenue estimate wi.thout
a consumption estimate (ONESHOT) is required. Note units are
OCF/meter-year.

Cerd values must lie betweenO and 99999999
except for letter :input.

2. Cerd 2 contains the rate block upperlimits and is also to be
used to :indicate a minimum or service type tariff through use
of "1™ or "O". In addition it is usedto 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: Thisis the countof rate block upper limit

values. The values can run from 1 through 9.

4-14




4, ~ ESTREVS PROGRAM

It-em MS: Thisis 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-mostfield 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
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.
Card 4, Met-er Sizes: List all meters in the system. Examples:
5/8-inch entered as .625; .3-inchen™vered as _3.000, or 3; 14 mch
entered as 14.500, or14 <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.
Card 5 is for Recorded Bills by Meter Size: Integer numbers as
discussed on page 4-7. Entries correspondto Cerd 2, Item MS
and Cerd 4.
Cards6 and 7, Present Rates — Meters, and Proposed Rates —
Meters:
Values from .001to 9999.999. Zeros preceding the
decimal. may be left blank as in other deoisal. .entries.

Entries to correspondto 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 .00001to 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 Billigg

While tariffs are usually defined in monthlyterms, the billing
cycle may be bimonthly, 1f that is the case, the pull-out of data !rom the
WUA must be in accordancewith the actual pricing out of the bills, e.g., a
bimonthly minimum charge is twicethat 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 betweenthe
rate blocks have changed from the monthly billing exhibits, and, in addition,
the line separating the minimum bills from those reporting consumptiongreatel’
than the respective minimums has also shifted up to hig.'ler values, thus :re.fl.ectr-
ing allowable consumptionsin the bimonthlycase. ‘i'hese changes must be
reflected in the data input form as follows:

I, Minimum Crarge 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.
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2. Serviee Charge Tariff (Exhibits G.1 throughG.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) alwaysinsert M orB in space 75
of Card 2. If nothingis entered, the computerwill 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
numberedin sequence) lists the inputdata. The recorded appropriate bills
consumptiondata are repeated on pages 1 and 2. On page?2, the recorded data
is ratioedup 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 demonstrationof the determination and use
of the computedyear to determine the RRCR value as recorded and normali ed
consumptionwere not equal as was assumed here.)

On page 3, the same operationis repeatedfor test year A. In this
case, the computeralso ratios the bills by blockby taking r.e.corded informati
and multiplying it by Ratio B\RA). The ratioed rate block consumptionis
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'lsumption. {)n pages 6, 7 and 8, the operation is repeateds The t

i i i ! 1 ] " miﬁi}ﬁ
<lonsuinption in the s ond colu.rL'l fran the I-eft is not summed up for th"e

charge tariff as the first (lowest) block quantity re:fers to bills and not cef

O . I R L

o4if.



4 - ESTRE'/8 PROGRAM

On page 9, the meter revenue sub-routine is begun. The revenue due
to metersis 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 10O,the revenue based on both sub-routines are summed up and then multiplied
by Ratio RRCR to calculate the final r venuesentitled "Adjusted Totals."

The RRCR valueis determined by computing revenues based upon
recorded year values of consumption, etc. and cemparing it with the recorded
value of revenue. That factoris used throughout :the rest of the computations
(for normalizedand test years). The Summary Page lists the computed RRCR.

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

Procedureis 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 metersub-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 meterslarger 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 changesduring a year.
To handle a rate changeduring a recorded year, the i.'ollowing
alternatives should be considered (ignore RRCR factor):
1. ObtainWater 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. Usingsame 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 approximationto be
used is to assign BXS(R) = 1.0 and BXs(A) = BXS(B) = Proceed from
that point assurningno meters exist that are larger than the smallest
and therefore all metersare equal to the smallest in size (usually
5/8" x 3/4™), The RRCR factor w:lll tend to compensate for the erroneous

meter <:ount,

4-20
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CrINSUMPTI1£JN
CH kGES
PRESENT

> PL.W CC>

.c.SIJOOO
0i.I10000
, H1000

, 00000

COII.:iUMPTJOII;
CHARGES
PRE SC.T
w PEN CCE

.21 000
0i.10000
e HHiUO

,00000

CUNSU IPfIO
tHA I-i(S
PRtOtNI

' P1R CCr

<.;;U00

, 00000
.311000

0ouoo0o0

® |L.t..S

CONSIJMP 1 HIN
»t VU US
PR!..SINT

u

40!:n 730
b/90008
)0 841

1« gSobjg

® tilLLS

(; ONSUMPT1tJN
*NtNUES
Pk[5!N1

u

11053730
f>1r/itOD8
510e8«!

1.50S ttd9

® BILLS

C£JN UMPT!ON
REVINUIS
PRESEN1

A

413t 33
114+9.10
I::tltt.«b2

1tb70t.iCLI

¢ HILLS

t:LtNSUM 110
Nt VENVES
PRIS!,NT

n

Lild+ HIt

754.181
OLLLELTDY |

1+f)C, 7ry

Cfs JSUH 110
CI-HIAI(b S
PROPIJSED

$ PER CCf

2.<15000
0/J 000
.44000

.00000

CONSU!''>IPT!ON
CHARGES

PROPOUS!.O

$ PN cc;

z.q'3000
.«&000
ot. OO0

, 00000

CONSOMPT10'
CHARGIS
PROPOSEO

®« D D rNom

c.q ;,000
, 40000
414000

.00u00

CONSU«PT!ON
CHAG S
PNOPOHD

e PIR tCf

2,9!>000

, 0b000
, 00000

, 00000

CONSU, . .PE£!ON
fEEYEt IJES
PHOPOSED

ul

Ubgt37
Teo, g<s
SqieS00

1t8tJ1,803

CONSU PTIDN
HEVE-UES
P OPOSED
ul

1Jb'h31
7Bo,qza
sQ!, 00

181803

CONStiMP1!ON
REHNU S
PROPOSED

AJI8~ab4
au.toqg
&ZbeqSé&

1t927t981'1

CONSUMPTION
REVENUES
PROPOSED

ul

UB8+000

8681005
bbbebOI

2+0231!50
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Fage O METER S1ZESs KATES. AND REVENUES

kkkkkkkxkkkkxk%k

METER
S!ZES

t oo0
1o0>00
1,000
1,000
-4.000
0,000
e, 000

TilT ALB
a000

1'000
1a500Q
2a000
1,000
4,000
6,000
81'1000

TOTALS
, 000

REV1 Ut

CALCULATION

RECORDED  MEHR
NUM ER CHARGES
OF BIL1S PRESt'T
10lb, 4e800
427u a, 000
It.15, 11,S00
| O 3.000
u. 110,000
4, 60,000
€0, 125,000
Jsss, , 000

CO PUTED A D

o METER SUB=ROUTINE

o g %A N 0 S €6 Gb K bbb W9 a% O Kb Y Ub 53 OB RY AU 40 G 40 B £5 EH G0 T 62 G0 b @1 60 &y @ W e W 4y

R!.V!.NUES
PRESNT

'005H
1o0lo
odll
322
60
1110
Z.S00

i!So.23

ORMALI1ZEO YtARS

kkkkkokkkhkkxkkxk
METER

CHARGES REVENUES
PROPOSED PROPOHO
5,500 loooga
J,z00 .1t928
14. 00 S,003
2&,000 36M
Ub, 000 552
«2,000 3&8
15,000 XX YoYe)
.000 **eq Ul

Hi
117 KXeXKKKKKKKKKTIKKKKX £ gp YEAR eA
111 8 (RA) AND BXS (RA)
TEST YEAR METER METER
NUMB1R CHARG S REVENUES tHARGES
OF BILLS PRESENT PRESENT PROPOSED
3066, 4,600 14>71e 5,'500
ul, 8,000 loe*so ', 200
U, 170500 4015 14,500
14. 21,000 3ilS 2&,000
12, 40,000 QSS 48,000
4, 80,000 u *7,000
Z0, us, 000 20525 145,000
38.1, , 000 2bo!8J , 000

10.1,
L.lb,
15it,

14.

u
4,

i10,

3g3b,

IUT YEAR 8¢

4,800 1408bb

8,000 10485
u,So00 40J9q
11,000 118
40,000 no
80,000 31b
us, 000 110550

;000 Ei,ooo

0.0

. kkkkkkkkkkkkkokkkkkk

REVENUES
PROPOSED

hohsS
$0Q&6
StOH
3&8
556
Hi!
Z,9z2q

3ot

SO0 00000000 00000000
8 RB1 AND BXS (RB)

5,500

q,200
14,500
Z ,000
4,000
qii, 000
145,000

, 000

17003
4t007
50!0I

HI
S|
3H
200gss

3004U

4

J



282

68 GRawp ¥

oWy

e 1D

HOUIINF
-1
18%Als

RRCR
ADJUSTED
TOTALS

COMPUTED
VEAF
PR<SENT PROPOSED
SQS, H 115q1-SU
115t923
<19.813
lo021031>3 joB7100!0
1t601t707 19 648th'H

AR

NORMALIZED
YEAR
PRESENT PROPOSED

1t595tb39 10645.803

i15t9il5 290811
lol>21051>3 1087t.0lo

1*1i>010107 1848tb98

. - e PR
OTALS o REVERUE IN (OLLARE PER YE

ren

TARLFY tYPE

YUH

PRESENT
1t070t124

.18l
1tUbt$07

loorsene

PROPOSED
I- <71989

10ti 11
Oona.aoo

1t914ti121

E AININYK CHARGE

IUT VUR

oRe

PRELS[NT  PROPOSE£0

1t752t288 2+023t150
26+ 4Q4 J0 0412
1271--233 200S3ttU

Je15700e0 7001180410
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1V '1'|\] mrfU’)I[z\\ng'?)ltN /;III AU === "Cry" > 9 T ez e, MR ELMECNE RGO NI Y

UM A OATA AND UAT105 FROM P"EFAC[ PAGE PLUS R(C) AND HRCM
INPUT DATA IDENE VALUES
RECORDED CONIUePT!ON CCF PEA METER YEAR Q(R) 18J,0
NORMALIZED Q(N) 281,0
TEST VEAA A FORECAST Q (Al 2q1,0
'E11 YEAR B FORECAST Q (Bl 100,0
Ar.CORDED AVG NO OF HI1.LI PfA YEAR S(RJ 16Zgb6,0
HST VR,AR o FORECAST B (A) 1&b217,g
TEST VEAR H FORECAST 8(8) 1&qss!,,
RECMOEI) AVG NO OP HILLS PER YEAR <EXCEPT SMAL.1.EST MU R) BXS (A) 2J2Q&,0
H31 YEAR A FORECAST BXS (A) UuQ78,5
jf$1 YeAR B FORECAST BX8 ( ) urn,z
RECORDED REVENuUE R(R) Ib0!707,0
REVENUE VIA sATER USE TAOLE BY COMPUTER R(C1l IUI5U,0

CALCULATED RATIOS FROM INPUT DATI

5 155 0 G o RO My O O N K DY O R D W R O D W D W D D D B0 KD QY VD 4 9 D 30 0P 60 Y W

tH\.\.1NG t.'t 't\,E.

RATIO Q(RC) t,00U0000 TO CHANGE R1C VR CONSUMPTION TO COMPUTED VR CONSUMPTION (A-wAYS !,0000000)

RATIO Q(RN) 1,0000000 T0O (MANGE REC VR CONSUMPTION TO NORMALIZED YR CONSUMPTION

RoTID Q(RA) t.ougcozo TO CHANG NfC VA CONSUMPTION TO TEST YR eAe CONSUMPTION

RANO Q(RBJ 1.101e817 TO CHANGE HEC VR CONSUMPTION TO 1EST VR *Se CONSUMPTION

RATIO B(RA) 1,0202173 TO CHANGE ALL THE REC YR ILLS TO ALL THE TEST VR eAe BILLS

RAT!O B(kB) 1,0«08407 TO CHANGE ALL THE REC YR BILLS TO ALL THE TEST VA *8e BILLS

RATIO 6XS(RAJ 1,0100017 TQ CHA,Gt THE REC VA BILLS (EXCEPT SMALLEST HEIER) TO TEST YR *Aes BILLS (EXCEPT SMALLEST METER)
RATIO BXS(RBJ t,0.:000e! TQ CHANGE THE REC VR MILLS !EXCEPT SMALLEST METER) TO TEST YR sMe BILLS (EXCEPT SMALLEST METER)
RA1!D RRCR ,JON SZ  REVENUE ADJUSTMENT fACTOR (REC YR R I COMPUTED VR E D

UMBER OF AATE OCKS w | IYef on Pr<floce /)qge

'UMBER OF METER SIZES = =

RECORDED DATA Y AR R

LR L E L e e e

RATE f1L0C< RtC NO OF REC CONSUMPTION CONSUMPTION
UPPER \.INI!I t1!LLS P1R PR RATE BLOC< CHAKGES
(CCF 1 RAT!. BLOCK CCf PER YEAR PRESfNT PROPOS10
5 1 7221 5 8 4 <, 5!>000 2,Js000
30 12 26> teosqqs * 9000 ,4&000
qaq ' bOOR 18424.18 , 38000 -"14000
ME. fEN AVG tO OF METER (MANGES
sins >ILLS BY 1 PER MONTH
('RCKIS) MENR Silt PHESEN! PRQPOSEU
, 627 172<?\. 2,550 i,gt;t)
t, 000 3030, 4.800 5,500
1 00 tJtn. 8,000 q.€eo00
25000 3U5, 12,500 'U, 500
;000 IR, 23,000 20,000
u,000 12. u0, 000 Rb, 000
0,0V0 (X} 110.-.)00 92,000
S uoo do, t2)¢30@ i«'.:i0000

\\l



EIHIBIT D.4

WA'I'm [ISE Am.LI'SIS CAWUIATIOi
M:Inimum Charge Tariff
Monthly Billing

Number -
of : Minimum Q, 0-5 6 - 30
————————— Blo=ck----—---B -JJs--: Ccf--: A=5 A= 5 -Over3C-
0- 5 17,2211:1 55,834 55,834
6 - 30 125,285 1,908,995 626,425 1,282,570
Over 30 a1 16,604 1,842,438 ] Ll5,100 1,344,318
Totall!:! 159,110 3,8C %5,27% 1,697,670 1,344,318

858

Minimums£/ 3
Total Bills Eaj@

Present
Quantity | Rates Revenues
Minimum 159,110 [$ 2.55 $ 405,731
6 - 30 1,697,67 4o 679,{)68
Over 30 1,344,31 .38 510,841
Subtotal 155640
Minimum Charges:
1" Meter 3,036 $ 4.80 $ 14,573
| " 427 8.00 3,416
2m 345 12.50 4,312
3m " 14 23.00 322
4m v 12 40.00 480
6" " 4 80.00 320
8" " 20 125.00 2500
Subtotal 3,115t! $ 25:923
Total Revenuesper Water Use Analysis $],621,563
1972 Recorded Revenues
Residential 1,133,217
Commercial 76,133
Industrial 2,680
Public Authority 18Q,647
‘.rotal Revenues 1,601,707
Correction Factor HRCR 96.78

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

. . A .. .
pJ Bills with Q Minimum Q, exe.ept for smal.lest si'Ze meter.
SJ  1Smallsst size meter billi with associated Ccf for Q I>.inimum Q.

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

4-30



EXHIBIT E.1

#ATER USE ANALYSIS TABLE 4
Service Charge Tar>iff of (b
r onthly Billing O 00
| | [ aw /
T Hete Biock Congweptia ) 3 Consumption /3
: Iaite (COF) 2 100 eu, ¢ Potal 3 fotal, / :
o i’%ﬁi 1,854
]
: e e AL
3 y 5
1 i188 fev M 60 R
5,191 :
o
7 6,620
8 1 7,446
2 " 1 7,527
10 1 8,110
11 7,682
1.2 97T |
13 7,526 |
11K 7,517
15 I 8,810
16 6:522 7
17 1 6,208 |:
18 518& ;
19 5,123
{0 55
21 - 22 8,082
23- 24 6,50
25.26 5,118
27 - 28 b,o7h
%g w 31) 3,058
- 5,097
% - 31053
k1 - 51) 3 2,905
o 2 2 B 2 ¢ o
. 1h9 3 197 1 1 753
_ 71« 110 5 108 105 8 b b 2 k%6
115909 81.90 ha 121 119 53 2 2 35
91 - 100 b3 T0 73 65 1 252
101 - 125 52 120 154 127 15 8 2 h78
126 * 150 13 k3 lod 17 10 3 290
151 - 26b 1% kY 1.21 187 22 6 1 2 in
110 - 300 8 23 nlo 233 5% 8 10 § h53
301. koo 5 2 27 113 28 26 6 3 209
Ite1- 46 1 21 6h 1% 10 8 1 121
51)1 = 3,000 6 32 116 &8 65 ] 295
Totel 139,722 17,975 2,78 1,92 a6 186 125 24) 162,068
(R) o 17,975 8,738 1,58 216 18 125 2% 23,246

Card:tts



WATER USE ANALYSIS TABLE 8 TARIFF

BULE BY
BETER

2REE
BATES

v
RAYES

BEZE

- — - - - E.l<\\18\'f E.2-
ONE SHOT or ESTREVS DATA INPUT SHEET CALIFORNIA PUBLIC UTILITIES COMMISSION 492 1213
r_ — 1 ' o e, _____ .
INIOFEIIp ITDI , UNITS UAO IT1:M 118
I . CNABIIAL IAWAG fifiwiffH ., FFl.-1 wiifil IINSHOT sn 8INT,.,.. 1,10%S NIL $  YEAI MILIf_ SIZES , INCHES
WD T#EMINLwSTNI ANGSHEIN 1 LIt NIt frillfis Hit:tlewd]. IYE.q 1/LSIYMCTHS/ZI'S 8L /- Al
2 Z,n,,r,"ﬁ gﬂ. HN 1L fuuls *=".,.3ti,iINt "N ™ ,_ wrEit-YEAII "= 1/Ertlt CHAItES TR
i PTN hi fitIN11 h'OM ifeif N{WIIP. Cuentklity gl/.lllhltut dgAl juaHfh<i RATE NLUCK 1L.11£/f LIMITS CCF 1. CONSUMPTION CHAIIU8 / fF
flllt$111 « M/« titif:IRWII i1111flt:" IW ‘V. 11/,.L$ 1Y HAFE 1LOCK - IILLI /YEA/I 10 CONStIMPrt<JIll ,Eft IIAT'E 1/.DCK CCF/It'EA
TREND i
|
1A
0“){,1 FW‘%}!
%?ﬁ\,; ‘ {) 0,
iM 5|2
18
B0
3
78 : 14,16 .a;t--za 29 35,36 47 43 8250 5T : gt 7071 37 0
: . . ) . : : . ) . . 4
L1 Ystetsl 1 1 Yololdl 1 1 1 %si0l0 J | 12Voi0l0l i 1 wloroid | 1 1eYoloiol’ 1 1 16Yolotol 1 1 18Yorotol 4 1t L bt Yl i YN
18 14 15 al o BB 2536 2 4% A3 50 52 SX6d m i o GBD
. . ‘ . . . f : : . ) : : i : ) ) f . . : . : 5
gzl 1 izieizisl 11 gizislal (L leisi2iel 11 L lziel L b elei p i iinis it b bbbttt
: ) i . 1415 N 2122 2829 3336 42,43 A 50 87 63 &4 7Tt 77 B
, ) 1 : : : . ) : : . . . S
L1 ieYsist ] 1 1eVaion | 11 ssTola | L iti2Ysien | 1 1z1soion | i teiofoior d | wiooiol | iniztsoiol L it Y i Lo ot i Y N
H 45 I Y I T 5234 350 T Ay ‘ ] I A ¢
| e : | | . L : i : : 7
1112wt |11 1sYsio1 |1t 1o¥2i00 ) wriefsion |1 ieidfolon |1 wieYoron | 1 1i%oiat | treisToion Lo i i Y nd i Yol Y
£ A . - 2
_ 1]
.Q/ :
_ 9
el
74
10




e P PR T TR R R YT Y YO TE FTaHIPF TYPE § JERVIGCE CHARGE MONTHLY BILLING CYCLE
PREFACE PADE =  ESTIMATED #ATER REVENUES o  LIBTING OF DATA ¢ RATIOS %MWN W
INPUT OATA 10ENI VA UU
5 P o R S o T 1D 0 B9 SY T P U W A O O e g LLTTTY i 111 | IR

RECORDED COOSUMPT!ON CCF PER MEIER TiiR Q(R) 281,0
NORMAI.,!ZED Q(N) leil.0

TEST VEIR A FORECAST Q (Al HI1,0
TEST V[A 8 FORECAST 0(8) 100,0

RI:COROEO IVG NO OF 6!LLS PER 8 (R1 1Uqg&8,0
TEST YEAR A FORECAST B(A) lo0%27,4
TEST VEAR 8 FORECAST 8(8) toqS51,q

RtcOROEQO AVG NO OF §!1.1.5 PER YEAR (EXCEFRT SHALLESBT METER) SXS (R) ZHQo,0
TEST VUR A FORECAST BXS (R) 2}478,5
TEST YEAR 6 FORECAST 8XS(8) 23713,2

RECORDED REVENUE R(R) zonqu,oO

CALCULATED RATIOS FROM INPUT DATA

BEEgORPP PR YGTIIFH R IO VORI IRan DY

RATIO Q(RCJ !,0000000 TO CMANGE REC YR CONSUMPTION TO COMPUTED VR CONSUMPTION (A WAVS 1,0000000)
RAT!IO Q(RN) eqQbiH>1J  TO CHANGE REC VR CONSUMPTION TO NORMA IZED VR CONSUMPTION

RAT !0 Q(RA) 1.0486342 TO CHA GE REC YR CONSUMPTION TO TEST YR ¢A* CONSUMPTION

RA!TO Q(RB) !,1028975 TO CHANGE REC YR CONSUMPTION TO TEST YR ¢8e CUNSUMPT!ON

RATIO S (RAL 1,0100002 TO CHANGE &\.\. THE REC YR BIl\,LS TO AL THE T!ST VR ¢Ae¢ BILLS

RATIO B (RB1 !,0404000 TO CMANGii AU THE REC VR BILLS TO ALL THE TEST VR ¢Be¢SILLS

RAI!D SXS(RA) 1,01000!7 TO CHANGE THE REC VR BILLS (EKCET SeALLEST MtTER) TO TEST VR do B!L\.8 (EXCEPT SMALLEST M!.HRJ
RATJQ 6XS(R$1 1001100gST TO CHANGE THE REC VR SILLS (EXCEPT SMALLEST METER) TO T!ST VR eBe 81t.L8 (EXCEPT SMAI.I.EST METERI

NUMBER OF RAT[BLOCKS e 1
NUMS[R OF METER SIZES = 8

RECORDED DATA YEAR R

WV EPO/VOIYELVL VTSGR IDY P

RATE BIOCK REC NO OF REC CONSUMPTION CONSUMPTION
UPPER LIM!IT  SILLS Pf£k PER RAIE 8LOCK CMARGES
(CCF) RATE BLOCK  CCF PER VEAR PRESENT PROPOSED
5 18142 $8008 ,51000 1 SQ000
30 128135 IqH1!10 , 40000 04b000
q?Q? IUal 184b40U , 38000 , Uu000
METER  AVG NO OF METER CNARGES
SluU 811.1.5 av $ PER MONTM
(INCHES) METER S!H  PRESENT PROPOSED
ohils 1 U<, 2,550 I',gso
1,000 17HS5, u, 800 S, 00
1,500 itus, d, 000 9,400
, ;000 I(I;IU, 12500 14,500
J,000 o, n,000 2&,000
1, 0U0 l6b, uo,000  4b,000
0,000 125, €0,000 gz, 000

5,000 " a<s,000  ts.000
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PAGHt T,
RATE
BLOCK
UPPER
1,IMITS
]
10
qq4qd
10UL..S
0
PAGE ¢
RAH
B1OCK
UPPE
LIMjJS
S
30
" qqtiq
o1 TOTAIS
01 0
PAGe 7- 1ul
RAIt
LOCK
LIMITS
S
30
qqaq
TOTALS
0
PAC.( cl,
NATE
BLUCK
1 1DDts|
LiM!!s
10
qqqg
TOTALS

CUMPUT£0 Vt:AR

CONSUMPTION
BLOCK
fWANTIitS
CCEFePfR*YEAR

nn o3e
h7!208!0

t.3«Tol7-

3t8t!1lo022

NQRNAIIUD YEAR

CONSUMPTION
8LOCK
WUANTIT!'ES
CCF ..Ptlh-VEAR

182.830
10705tgb3
'dUuo, bsO

1t8t?Qttle2

YEAR wAwW

CONSUMPTION
BLOCK
fJUANTIT!ES
CCFwPfRe'IEAR

600dg6

10802.Q36
lo e70357

i! 030dt93

TEST VEAR ' iJ™

CONSUMPTION

OLUC-
LTIANTTRS

CCf"wJJEFI*VF.AR

81Bd5-
log03dIO
1<51b009s

4t2.$1:1,tJ5Q

CONSUMPTION
CHA GES
PRISINT
¥ PfR CCF

;51000
eLIO000
, 38000

,00000

CONSUMPTION
CHA GES
PRESENT

¥ PER CCF

,51000
. &000
,38000

pO0000

CONSUMPIION
CHARE, S
P ESENT
Picc?

,S1000
, £10000
,38000

000000

CONS\JMPT ! ON
CHARGES
PNf S NT

I PEN CCF
,51000

1'114000f)
- j(\000

,00000

CONSUMPTION
REVENUES
PREHNT
ul

J()ot3t.19
085012
S!!oOlo

1tSqt;,,jaq

CONSUMPTION
REVENUES
PRESENT

ul

H t201
&82d85

sogeeer

1o5Q!'007

CONSUMPT ! ON
REVENUES
PRESE.NT

u

19080203
1210!'75
50U2t]Q6

1t671t77tt

CONSUMPTION
RtHNUoS
PReSENT

(@]

41db'!

HIlt 244
S7bo4s8

1tf5'JtfHd

CONSUMPTION
C"ARGES
PROP0O8E.D
$ PER CCF

, SQO00
, UbOOO

, 4MO00

, 00000

CONSUMPTION
CHARG S
PROPOSED

$ PER CCF

; SQO00
, 40000
, 44000

, 00000

CONSU PT!ON
CHARGES
PROPUSEO

% PIR CCF

.59000
, 115000
, 44000

, 00000

CONSUMPTION
CHARGES
PWOPOST. 11

$ PER CCF

,50000

, «b000
, 44000

, 00000

CONSUMPTION
REVENUES
PROPOSED
u

1J01tQQ2
787893
502t787

1+8«20b42

CONSUMPTION
REHNUES
PROPOSED

$3

1870
784t743
589t 88s

1083&* g8

CONSUMPTION
REVENUES

PROPOSED
(W]

ij720 35
82Q01S2
b2800I1

100000&2)

CONSUMPTION
REVENUES
PROPOSED

u
482062.0Q

8750430
bb70478

2002s807H



8 =2,

Pagy 9 3

METER

kkxkkkkkkkkkokx%

METER
SUES

,en
1,000
1,500
<, 000
3,000
U, 000
0,000
€,000

TOTALS
, 000

ob25
t,000
1,500
a,000
1,000
*.000°
€, 000
0,000

TOTALS
.000

RECORDED
NUMSER
OF B1LLS

1 7il2.
IHYS,
i1lHG6,
'qu,
i'76,
',
125,
100

l&<gse,

BTIEG

. e B ——————

REVENUE CALCULATION

RATESR,

METER
CHARGES
PRESENT

SO
4,800
$.000
12.500
n,o000
00, 000
80,000
ti!S, 000

.000

METER SU6¢RUUT!NE

FHNVPHE R T DO ORPII IR ORI IYPEOTIAIRRTOAE N DB O DGR

AND  REVENUES

COMPUTED AND ORMAL!ZEO YEARS

REVENUES
PRESENT

J5bt2ql
a0.aso
u. o°
1140025

bo) OA
7tM40
I00000
1000Q

5150188

METER
CHARGES
PROPOSED

i',gso
S, 800
q, 200
14,500
Zb, 000
Ub, 000
q ,000
145,000

,000

kkkkkkxkkxkxkkkk

kkkkkkkkkkkkkkkkkkkx

lit $S0955558505$59$$$SS TEST YEAR eAe
1T 6 A) AND 8XS (RA)
TEST V[AR METER METER
REVENUES NUMBER  CHARGES REVENUES CHARGES
PROPOSED OF 81,,8 PR[S[NT PRESENT PROPOSED
4110 IS0 'UiYH, 1,550 H400I0 , 050
no&&l 18155, 4,800 8To0l01 5,500
no qo 2168, a,000 UoiU 9,200
211511 jaqoI, u,S00 Z002U 14,500
Tol7b i119, u,o00 60011 2b, 000
8055b 1&8, 40,000 705I0 4b, 000
110500 U&, 80,000 100!00 gz, 000
30080 au, 125,000 Jo030 145,000
$qo, on Ihliz, ;000 5i405'7 .000
Jyyreesevvensasssseses  TEST YEAR <Be
8CR8) AND BXS8 (H8)
145elq, Z.5 0 H1,seq z,050
183 3&, G, 800 88.014 5,500
m, 8,000 220304 q,200
Jjgb!, 110500 Uo508 14,500
ZU n,o000 el u, 000
140, 40,000 20540 45,000
80,000 100101 qz,000
IH. 125,000 3t0b0 145,000
11t45S7, , 000 5140081 , 000

REVENUES
PROPOSED

ua.toq
oqoB T
n,ou
i180i0S
70208
8oU2
HIi>15
It515

60508 g

0100224
100080Qq
Z50bgb
Uo42Q
70HO
60HS8
1lloH!
3t550

b 10'528
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Page 18

ROUTINE
61
a.
TOTALS

RRCR
AOJUSTEO
TOTAL.&

GRAND TOTALS » HREVENUE IM DOLLARS FER VEAR

BETE T Y R

COMPUTED NORMAL1!Z£0 TUT VUR
VUR YEAR do
PRESENT PROPOSEO PRUENT PROPOSED

PRESENT PROPOUO
lo5 bo}qq Jpeegeess

1059!00TS  1083bo4q8 111712174 109ZqgoUl
S150288 " “gecoU] 5150288 "4t81l1 Uco591 ;
20l1loU8 204370458 a0!000Jbl jh4lloUl

b0505U
20!-0°!11 20US5t\gz

200850924 i1t4070710 [+0600bbS  2t4010MB Z’h..n. c05040262

TARIFF TYPE » BERVICE CHARGE

TUT YEAR
oK.
PROPOSED

107?5500U 200ZS07J7
53Go081 bl60Si18

2o0'noUo 20U20lU

PRESENT

Zohlo215 20bl0o0I8

Eo-5
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SUMMARY PARE

.ww e o .
DATA anD

INPUT

iy
RATIOH8

DATA

FROM PREFACE PAGE PLUB RIC) anD RRGH

E "‘n"SNTn\,V BILLING CYCLE

FPAPDOD NPT O AT D RNDDRER

RECORUEO CONSUMPTION CCFEF 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 §11.i.§ PER VEAR
TUT YEAR A FORECAST
TEST VIAR B FORECAST

RECOROEO REVENUE
REVENUE VIA WATER USE TABcE BV COMPUTIR

(EXCEPT SMAILEST MEYER)

CALCULATEO RATIOS FROM INPUT OATA

Lg R R R N R R R R R e R R R P e N R N R

! DENT VA UES
FTEImEE N vt
Q(R) 283,0
Q(N) iy, o
Q(a) :n1,0
Qlsl 300,0
S!'R1 1b2q s,0
S(A) 1&6227,4
8 (8) 109551, g
BKS (R) 21246,0
SXS(A) u4T8,5
BX8 (8) 21713,2
R(R) i1085qH, 0
R(C) ultuz,.

RA1!0 iJ(RC) 1,0000000 TO CHANGE REC VR CONSUMPTION TO COMPUTED VR CONSUMPTION CA WAYS !, 0000000)
RA!!O  (RN) ,qgb4bb4 70 CHANGE R[t VR CONSUMPTION TO NORMALIZED VR CONSUMPTION
RAT!IO QO A) 1,0488]42 TO CHANGE REC YR CONSUMPTION TO T!ST YR <A+ CONSUHPT!ON
RAT!O Q(RB) !,102Bga TO CHANGE REC VR CONSU PT!ON TO T!ST YR -+CONSUMPTION
RAT!O S (RA) 1,0200002 TO CHANG! ALl. THE REC YR BILLS TO ALL THE TfST VR *Ae B!L S
RAT!O B(RB) 1,000«000 TO CHANGE ALL !H REC VR BILLS TO ALL THE 1[81 VR ¢Bs BILLS
RAT!IO B S(RA) 1,0\000!1  TO CHANG[ IHE REC VR BILLS (EXCEPT SMALLEST MfTERL TO TEST VR §0N BILLS !EXCEPT SMALLEST METER)
RATIO 8XS$ (RO) 1,0a009S] 10 CHANGE THE REt VR B!LI.S (EXCEPT 8MAI,LEST METER) TO TEST VR e8e SIL|8
RRCR Q87795 REVENUE OJUSTNENT FACTOR (R[C VR R | COMPUTED VR R)
RATIO
NUMBER OF RATE BLOCKS = 3
NUMBER OF METER 8!ZES = 8
RECOROED DATA YEAR R
WD/ UPOIRY LI AR AN VRN OOPHIG
*NN1 BLOCK REC NO OF REC CONSUMPTION CONSUMPTION
UPPER LIMIT  SILLS PER PER RAIE BI,.OtK CHARGES
(CCF1 RATE BLOCK CCF PER YEAR PRESENT PROPOBEO
$ 18 I Ril 58Q0S ,51000 ;1 $4000
10 128185 1H7110 , 40000 , 46000
qq q 1o Q! 1841>404 , 38000 , U000
MUER AVG NO OF METER CHARGES
snu BIUS ev # PEN O TH
(INCHUI  METER SUE P ISENT  PROPOSED
,b2'5  H1U, 2,50 <,qso
t,000 pays, 4,800 i, 00
1,500 IHS, S, 000 q,z00
i,000 1q z. 12,500 17,500
3,000 ilip' u, 000 21>,000
u, 000 1&b, 40,000 4b, 000
**000 17S, 00,000 02,000
§,000 z4, 125,000 tas,000

(EXCEPT SMALLEST M TERI



EXHIBIT E.4

WATER USE .ANIIL'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
o- 5 18,142 58,908 58,908
6 - 30 128,185 1,937,710 640,925 1,296,765
Over 30 16.641 1,846,404 83,205 416,025 1,347,174
Total 162,968 3,843,022 783.038 1,712,810 1.347.114
Present Revenues
Consumption Charges: Queptity Rates B —
o-5 783,038 $ 0.5 $ 399,349
6 - 30 1,712,810 40 '685,-9%2
Over 30 1,347,217k .38 511
Subtotal \ 1,596,399
Service Charges:
5/8" Heter 139,722 $ 255 $ 356,291
1w 17,975 Ulo 86,280
111 = 2,738 6.00 21,904
2" . 1,922 12.50 24,025
3" 276 23.00 6,348
4. 186 40.00 7,440
6+ u 125 D0.00 10,000
811 24 125.00 3.000
Subtotal 2, 515.288
Total Revenues per \later Use AnelyEis 2.111.687
1972 Recorded Revenues 2,085,924
Assume s
Correction Factor RRCR 08.78

4-39



. 41 EXHIBIT .1
] QCCF/
Q ) 1'6_?9(88?(2 Mete /Meter Yeor WATIIIt USE ANALYSIS TABLI!:
Minimum Chargl> T&'iff

Bimonthly BUIi:tt.g with Monthly Tarif't Speeitieation

Hate BA Timit T3 : T THinimae 7 Average Consunu.)tion
ite i;ﬁkcmgeg {eer) ! Consuaption Bloek : . ber of Biils By Meter Size . ! Bills in : Consumption : : : Q>
Tariff . i o T s T L L L L Y - ;rotgl 1 Bloek in Block Totad @ Block ;. Mintmwns
0 1,332 | 1,332 : }
010 1 11101 95 30 17 2 1,854 114 1 1,854 144 1,710
N 0.5 3 2 2,248 107 20 9 02,384 o 136 2 4,768 272 4,49
22258 22108 3 3013 | 162 8 10 a3.19J _ 180 3 9,579 540 9,039
Yasvah Bimonkh
4 4,001 | 151 16 20 m4,188 & 187 4 16,752 1) 748 16,0041
— 5 4917 239 14 21 , 191 274 5 250955 = 1,370 24,585
6 ”‘I!. 5,570 243 12 13 -..05,B38 268 6 35,028 1,600 33,420tV
7 6.243 344 19 14 6,620 ;377 7 46,340 2639 43,701
g }; 05; l 450 25 19 1 \7,446 495 8 59,568 3,960 55,608
, 441 12 17 i 1 7,527 472 9 67743 4,248 6),49.5
10 7,583 11 48] 32 il = 1 8140 1 577. 10 8l 100 5 270 7?5, !
3% 28w oone 1| 567 11 84502 6237 18,265
579 621 12 95,724 7452 88,272
6-J0 é 583 13 97,83 7,519 90,259
..!gZI S 618 14 105,238 8,652 96,586
cef 2 579 15 103,050 8,685 94,365
657 16 104,3.52 10,512 93tSIfo
w 1 o 626 17 105,536 b 10,642 94,894 -
13 | a 636 I8 105876 © 11t448 94,428 o
o " 637 19 97,337 |  12,10) 85,234 "
>3 579 20 91,120 11,500 79,540
15 wy 1 367 215 173604| 70 165714
v e T 12 235 151,366 1,692 11,9674
U 'O 79 25.5 130,361 2t014 128,)47 .
8 (058 78 275 111, 2,145 109,802 '
56 097 67 295 976 88,104 1
: % 70 214 32.7 998 767
8 1053 143 37.8 405
11 kS X ang 121 1 w3 ERF pOrv b L2 40 Ld c
9 4,06 K |52 68,79 )
' : e 1| o T dm | o eab
31-9999 71 - 105 4 ¥ 10 L3 2 7 ;’ % 0 ;
61-9999 81 - 90 48 121 119 4 955 WMotz B g 2l B
91 - 100 | 43 70 73 1 12,5 - 53,812 O 1,01 slede ©
AM 101-125 | 52 120 154 17 137.6 39,893 @ 4l 39840 B
ceE 126 -150 4 13 B 3 173.7 BLoLS2 x 1,563 t2)ady
151 - 200 B Vi 9 27 110,841 % 3,870 107]171
201 - JOO 8 23 5 15 347.2 72,571 | 3,125 694na6 5
igi - ggg 41 ? ZZ & 48 &5 3_ 295 91 21‘6.1 53, 984 kb 534538
- 1 ] 2.2 204,202 204 f202
Wez 3.000 6 32 E !l 7 o 215 273
Totals 139,722 17,975 2,738 1,922 276 186 125 24 162,968 10,470 3,84.3,022 166,894 J,676,12S
Bills wW/Q.< Respective Minimum Q 50,623 8,676 1,005 688 30 29 19 23 61,093 .100.001 4.Jifll 95.61f1>
Min. w/o 5/d" 0 8,&76 1,005 Mill J( 29 w 3 10,470

oXS(l) 0 17975 2,8 1,g22 276 186 125 24 23,246



SURFTRYFEBE 5 BATE AND RATTO8 FROM PREFACE PAGE PLUB REL) AND RRCR

INPUT oAU I DiNT VALUES

&waﬂ@wo&wﬂﬁﬂﬂw.ﬁnw%mnw“ [IARANINAN] |

RECORDED CONSUMPTION CCF PER METfR YEAR Q(R1 141,5
NORMALIZED Q(N) 141,53
IEST V[AR A FOR£CAS8T Q(A) 145, ,
TEST YEAR € FORECAST 0(6) 150,0
RECORDED AVG NO OF S!I.I.S PER VEAR B(R) Iblgoe,o
TEST VEA A FO €CAS8T B(A) IhZzZ7.,4
TEST VUR € FORECAST B!B) 1bg551,Q
RECOROEO AVG NO OF BILLS PER VEAR (EKCEPT SMAl.l.!ST MET£R) BXS$(R) BZ40,0
TEST VUR A FORECAST U@(A) 13478,5
TUT V AR B FORECAST 8XS! | uilu,2
RECORDED REVENUE R(R1 teo&bdq, o
REVENUE VIA ee«TER USE TABLE BY COMPUTER R(C) 181obu, 0

ATID Q(RC)
RA110 Q(RN)
RAT!O Y (RI)

o)

H!O sIrRA)
RAT!O Q(R81

RATIO 6(R8)

RATIO BXS (RL

RAT !0 RRCR

UMSfR OF RAT

CALCULAI[D RIT!08 FROM INPUT DATI

FPYALPHYTF LD EASIRH I T aGE DRI UIPPIoove I PuIR®

!, 0000000 TO CHANGE R!C VR CONSU¢PT!ON TO COMPUTED YR CONSUMPTION !ALWAYS 100000000)
1,0000000 TO CHANGE REC VR CONSUMPTION TO NORMALIZED VR CONSUM, T!ON
!,080II00« TO CHANGE REC VR CONSUMPTION TO TEST YR ¢Ae CONSUMPTION

1,OZOUIT TO CHANGE

'y TOHU+= TO CHANGE REC VR CO*&uMPT!ON 10 TEST VR ¢Be CONSUMPTION
THE R1t VR BILLS TO ALL THE T[Sl VR eAe SILLS

1,041b521 TO CHANGE ALl THE REC YR SILLS TO ALL THE TEST VR <8¢ BILLS

TO CHANG! THE REC YR B!L 8 (EXC!PT SMALLEST M TER) TO T£ST VR BII.LS (EXCEPT SMAI.Lt8T METER)

1,0100011

l,OaOOqSl TO CHANGE THE REC VR BILLS (EXCEPT SMALLEST METER) TO TEST YR e8e BILLS (!XCEPT 8MALI.EST METERI

»99550&6 REVENUE ADJUSTMENT FACTOR (REC YR R I COMPUTED VR R)

LOCKS = J

NUMR OF M!TER S!Z!Se &

RATE BLOCK
UPPER L!MIf
CCCF1

10
&0
aqqq
M[T!R
uzu
(!NCHUJ

‘00
1,00

RECORDED DATA VoAR R

PROHYRErRTBIIPIIPYH ARG P Fi @

REC NO OF Ret CONSUMPTION CONSUMPTION
BII.LS ER PIR RATE iji.OC CHARGES
RATE BI.OCK CCF PER YEAR PRESENT PROPOSED
t.$00 0 U ,
.000 )
17666 o & 3 $66, JO, aq, I,
0,000 Y ave 'S U,
1000 g No oF o
a, 000 n8ill.1 BV H
o Mnu
q un

g
(@)
oot

s




MfER
$ PER
PRUENT

5,100
q, 000
100000
25,000
*.000
a0, 000
100, 000
750,000

127088 5,10000
<oooqo ,40000
l«7H! , 15000

CHARGES
MONTH
PROPOSED

§,qo0
11,000
&, *00
q, 000
52,000
g2, 000
uo, o000
zqo, 000

S

O O O o QO -~

© OO Oo

O O 01O »



SV VP Wl N@FTWINY 7T T o AT ey 77
C GRAND !OTAIS e REfVENUE !N DOLLARS PER YEAR
WORTIWERNNTT  VImiminy fgx
PAGE 10
CQMUTIL:O NORMAL TUD
ROUT INE YEAR YEAR
PRESENT PROPOSED PRESENT PROPOSED
°1 104>8Y,U8  1oeyM9035& 10&870588 [.q- -I5&
°a U .o060 1480770 129001>0 14801!74
TOULS 108U0M8 a.o0gr,uo logUuoi>u  @,0Qr,uUo
RRCR
>0Jusno
10!AI.S 108080e0qd o088 e3es 1o0SOBo0o«q 2006601 "'s

L]
TARIfi'P* T"PE ¢ MINIMUtol C"AfGE

TEST YEAR
1n1

PREiENT PROPOUO
l07&1t7H 200J40gl5

130.350 1490757
1080Z+*0U lo!'UoUZ

loent?ss 201750002

TEST YEAR

.
PRESENT PROPOSED

108430109 Zoiz8tqu2
Ulou3 1St-N0O
10970080 2028001gb

log&bolbl 2.210t15e



WTH BATIOSS

WATER USE ANALYSIS FABLE 8 TARIFF DATA

=T

EXRHIBIT ¥ 32

ONE SHOT oa ESTREVS DATA INPUT SHEET CALIFORNIA PUBLIC UTILITIU. COMMISS|ON 497 128
- - - - - e e Cee = e - —_— utHities Division, Mydraulic Broneh . FYEY
woYES CARD ITEM uUNITS CARD CITEM | UMYs
i Bor Climate » Byrsg - Revesus ron, iwssr? word ONESHOT on cord |, spscer] | | &, 8X8 BILLS / YEAR 4 | METER SIZES INCHES .
f fo F ond loave sovd 24, spacos & though 39 Monk PI inrestof cord |, , TR 2/ YEAR s BILLS BY METER SITES I BILLS S YEAR
£ ::‘ ;:::::n. ;mﬁ; ;;;y;h fww card F, apaces 1o F blank, but Fill In ) . . - L COF/METER - Y EAR &7 | METER CHARGES § /MONTH
X Filt In Ratds Wom tofF Pa right. Easeniiofly alf vakeos righl jusbiviee £ | mare sLoce vePER LiMiYs Loy 4,5 | CONSUMPTION CHARGES §./cck
oxvopt whon decisut Indicated \7, 3 BILLS BY RAYE BLOCK-  BILLS 7 YEAR 10 | CONSUMPTION PER RATE BLOCK | COF/ YEAR
. . CIESTLIEY BlA} B(8) oxs(rI(Bxsm = BXS{ arag  BXSIB) R{R) 65 4 nsnn‘ 15 w0
3 3
I e |
g
i e A
# 0K} olA) a(g} O« SERVICE |~ MINIMUM (Circle one) Spaniy
e £364 _ ‘ ﬁ!%”"’}g
2 T NGINo.
=
@ g ............................
@E ok d 3
® § ° » T T
i 14,15 2L2E el B 35 36 4 50 5657 6150 07l 7
s T ' : ' : . : ‘ : : R
W hE : . . I ) . . . Z . .
= AR REE SRR R PR AR RN ARI AR SRR NN RN SN RUTAARARRERAREARNAARD
t:g . : - 18 - . 4 1% ’ 24 22. . 2829- : e} :}3&. ' 4243‘ - 49-5(}. 5?‘ “ ﬁﬁé' - -I:’l. - i
3T KR (N IR ISUN N IR IR SRR SRR ISR S I 5
R Lislosi2i3l [ 1 1slsiziel L) irlotds) (1 sisisl Lt Ll iso L i el it g el ittt b
J . 18 14 15 ST 1 2820 R 4243 4250 . 56 57 B3 64 79 Tt Tis
o : ’ ’ : . ' : ’ '
ME 0 - - . - ) . N . N . . 6
gg @) N . . B . ) . B - . ) N . . .
w | | i¥otor |11 1o%etol | 1 1rieYolol LJ 1z1sYolor. | J ie16%oiol 11 Iaiollol | iris100ion | isiotoa L1 1Y lg s Yo diri Y
?t:. - . if . N m:.. 2 2' £ 29. 3‘515. 4 4’.5‘ 59 5{{ 57‘- 6554. h ?I. T ko, el
B o | ; i | , o : | | 7
0 L1 isYolor |1 urirYoion L i uviéfaion |1 oisoiot ) 1 1s1%0ia1 |1 19iYoion L irgieYoior | tzisdion i1t Yl iaYay it Yy
§ L 78 1445 ; 4 a3y 4 5 : ‘ B0
B0
¥ B




exkiBIT .4

WAT!m 1JSE 1\.NALI'S:m REVEIfUE <:.U.CUIATION

Ni'l:L.LmUIIl Chil.:r'ge Tari«
Bimonthly 111ing

Hum er

of :Q >Min:|.mUIII QT: O0-J0O 11-"60 .:
mock - _Bills - Ccf : 6...10 . 6=50 : Over 150
O- 10 50,623£/ 327,888 327,888
u—6o0 97,709 2,000,909 977,090 1,023,819
over 60 4,166 11347,331 41,660 208;1300 12097 z31l
rotai® 152,498  676£128  1,346,63811/ 1,232,112 12097231l
Minimmnsy 10;6@@
Total Bille —162-

Present:/

Quantitil: Rates Revenues

n:lmum (10 Ccf) 152,498 $ 5.1 $ Mm;1
11-60 1,232,119 - 492,848

Over6o 1,097,311 .38 - 417,001

Subtotal ).,687,589
1° 8,676 $ 9.60 $ 83,290
J.,005 16.00 16,080
688 25.00 17,200
30 46.00 1,380
29 a0.00 2,320
19 160.00 3,040
23 25().00 5.750
Subtotal 10,470 120,060
Iotal Revenues per Water Use Analysis 1,816,649

'l Bills with Q) Minimum Q except for sma.llest size me™uer in smallest bl.ock
where they are all those referred to iIn £1 below.

£1 Bills except 'for smallest size meter with Q(l Min:Lmllll Q.

'/ Smallest size me™.er bills with associated 'Cc:f ifor QMinimum Q.

Y Ignore this sum as Q chargeis in ;12,408 bill gwmtity charge.

1/ Monthly Minimum Charges dcubled ovsr that <>f monthly tuiiff.
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EXHIBIT G.1
WATER USE ANALYSIS TABIE

Service Charge Tariff

: Rate Biook Timits (cery ¢ Bi-Monthly Billing with Monthly Tariff Specification
& Charges : _ e
: _UWW of Blils By Weter Size T Conswaption
: Tariff , WOA 100 eu, %, : Y gy dotal 3 ‘mj',;l
0 1,332 1,33
0-5 1 1710 95 30 17 1,854 ? 1,834 i,,
2 2,2 107 2 9 2,384 o k768
4# 3 3,013 162 a 10 3,193 9,519 o
0-10 14,001 151 18 20 b,188 o 16,752
5 8,917 ~239 1h 21 S,A91 25,955
6 5:5?9 %3 iR 13 5’83 @ 351&8 %
2 6,243 3k 19 6,620 ' 56,380 -
8 6,951 :Eﬁ 23 179 1 7,86 0 59,568
9 T,05% 1 12 7 1 1 7527 &1,7%3 M
7,583 A83 2 1 1 g0 | 817100 &
11 7,115 535 7 11 Ts » 502
12 7,356 579 28 1k 1,977 95,724
13 6193‘3 353 b & Tvm W:&Sa
1 6,899 87 23 8 T, 51T 105,238
E 8,291 536 0 1L 2 §,810 103,050
16 5,868 610 a6 3 ] 6,%2 10%,352
J.1-6Q 18 5,246 589 33 1k 5,802
. gf 19 b, 486 583 b3 13 5,123
20 3997}7 p ] 36 19 42 kr556
21- 22 6,920 1,075 85 22 8,00
23- 24 5,370 1,007 27 15 6,4h0
25- 26 b,152 887 69 10 5,318
57 - 8 3,176 &0 64 b b, 0Tk
29.30 2,20 751 57 & 2 3,058 080
31 - 35 3,930 1,353 15% %6 2 5,097 166,765
36- ||0 13&9 gi2 189 83 3,053 115,395 1
- 1,28k 1,192 308 11k 3 k 2,905 130,67
h69 536, 229 89 6 1 1,3% Th 064
31-9999 £ 70 149 336 197 T0 1 753 h9,0h9 {
71— 96 198 105 87 2 b6 3k,221
f 81.90 b8 121 119 53 2 2 345 " 29,353 .
91 - 100 43 1;8 73 65 1 , ﬁ o 2h 3
61-9999 101 - 125 52 : 15i0 127 15 8 27 = 53*312 ;
— 1,0 13 h3 1010 117 10 3 L » %0 m 632’&93 o
151 - 200 15 ar 121 157 22 6 e a2 k.
4 201 - %op 8 3 110 233 52 8 2 5 33 & 119,84 2
301- 4 2 2T 113 28 26 9 3 209~ 2,571 &
0ol- 300 1 21 60 16 10 i 121 53,984 °.
quer xs a0 112 g0 1 213 693!2"'?3 é
‘rotol 139, Tol2 125 Bv 162,968 3,843,022

I1I$(R) 0 s 2 23,246



H RETIOSH

BY-p

WATER USE ANALYSIS TABLE 8 TARIFF DAT4

v i v " A rio .‘ LY 3 \
""""" PSR . CARD . L ITEM UNITS , GARD | ; AT L)
NS T AT {.'J!\éﬁs’f‘ |§J2=;t|| PRI N L. £, 879 : suLY L YEAR 3| WETER SITES i INCNES .
2, , y_nb . ifi . - o
2. Far roveas sevimiots snly, Ioave tesd |, spoces 1o ¥ Mank, bt Pl in 4 o . - e ’./ﬂ- 2L, " 3. _LOLLs By NETER SIEES, OULS LYEAR
ramalnder of eards | and 1A, A 12 A COF/METER - YEAR 6,7 | WETER CNARGES , . . 8.7 HONTH
R BB i flotda Bew Pt to right. Essentiolly ol veless right Justitied B RATE BLOCK UPMER [ INITS er 8,9 | CONSUNPTION CHARSES g /CCF
apt wion desimat Inviswred U, _ 3 | BHLLT BY RATE BLOCK 8ILLS JVEAR 18| CONSUMPTION PER RATE BLOCK | CCF/ YEAR
st [bn)} B{A)’ Bin) BXs(R) [BxsN)]) BXS{A} a
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EXEIBIT G. B

WATER USE ANAL1SIS RIMENUE <:A.LCUIATION
Service <:lla.rgTar:i.f'f
Bimonthly Billing

. Number - - - z
: o:f - : 0-1.0 - 11-Oo . :
Block . Bills : {lc:f . =10 : .6=50 - Over 60 :
0-10 53,683 348,687 348,687
u—60 1.05,049 2,134,622 1,050,490 1.,084,132
over6o 41236 1,59,713 42,360 2l1z800 1,105,55,2
Totsl 162,968 318431022 1,441 537 1,295,232 1,102,553
Present
nsumption Charges: qguantitz Ra.tes Revenues
O- 10 1,441,537 $ 0.51 $ 735,184
-60 1,295,932 4o 518,373
r60 1,105,553 .38 M
Subtots1 1,'673,667
Lmce Charges:
518" Meter 139,722 $ 5.10 S 712,582
! 1" f 17,915 9.00 172,:560
I 2,738 16.00 43,808
2 " 1,922 25.00 48,050
3 n 276 46.00 12,696
4" 186 a0.00 14,880
6 o« 125 160.00 .000
g" " 24 25().00 6,000
swtotsl 162,968 1,030,576

ftsl Revenussper Water Use AM.J.ys:l.s $w



EXHIBI'l" I
Sheet 1 of 2

Calculation oRatios Q(RN), Q(RA), AND Q(RB)

Min.imu!llCharge

lie note from page 4-9 that for a Service Charge Tariff, the subject

QRN) .. Sgt ) §fJ
@y v or . Sf
ow®) - r . Qf 5

These ratios represent the total consumption charged at the quantity
rates for the normalized and test years as comparedto the recorded year
consumption. By "spreading,"” these volumes of water are segregated _into

appropriate rate blocks.

All the water consumed will netbe charged and spread in a Minimum
Charge Tariff'. The part not spread (but charged by meter sizes) IlIUSt be
removed from the total consumption. Thet meter charie minimumconsumption
must however reflect changes in the growthof "meter sizes except the .smallest
i.e., (BXS) in a similar manner to thet discussed in Chapter4.

To simplify the procedur.e,no growth of unit consumptiontor thase
minimum bills is assumed. Tbis approximation should bs satis:f'actocy as the
total amount of minimum bill consumption is usually small. Referringto
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,pcan bs expressed as:

UR) - 9u(R) = g, \(R)



EXINIET H
Sheet 2 or c

Caleulation of Ratios Q(RN), Q(RA), AND Q (RB)
Minimum Charge

In formula form this becomes:

eul® | 9RBR)
anob (R) Read Q,.,,M(R) from Water Use Analysis
table (lirectly; See Exhibit D.I, last
column on right. Equalto sum of card
10 entries.
(R) . Q(R)B{R}, Read O....,(R) from Water Use Analys:l.s
s anob QQ"'M{R} table <r.U-ectly; See Exhibit D.1, 2nd
collllllll from right or compute based upon
preceding equation.
{ND) - N3}B(NI (R) s(RN)
&nob’
and,
Ny XW _ OmBdh {R)B:XS(RN)
0 >M(R)
Where
anob = Annual number of equivalent bills per customeras calculated from

WUA table data.
= M for monthly billing procedure, i.e. 12.

= B for bimonthly billing procedure,i.e. 6.

(A) is the quantily of water charged at quantity ratee for
§ ) corresponds to card 10 data and to the recorded
in card 3. The ratios tben become for the two test vears:

year A vhi?.%
billinge conts

Q(A)B{A)

& =2
" : LYY

(R) BXS(RA)

g(B)B\B) ~ gp(B) Bxs(zs)
QRB) —2ECRR T TR]

whichare similar in form to the Service Charge ratios where the f ow:l.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.




EXHIBIT T
Sheet 1 of 3

{;el"Culetion of B(RN), B{RA), and B(RB)

Minimum Charge

We note :!"rom -1.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:

Bl{Iﬁ)
Bl{R) = SET” =p{(R) - BKSM{R)}

For all blocks end year A:

Bl{R)
I{A) = Bfii} [B{R) * B{RA)- BICSMR) BXS(RAﬁ

Il {R)
= Bfii) [ B{A) - BXSM{A)J

B.(R)
IL{A) = B7fil} [ B(A) - BXSM{A>]

<R> :
BIN(A) = B']Bi) [B(A}- BXSM(A'II

4-52



EXHIBIT 1

Sheet 2 of 3
Note:
B(R) = :[{f$(R) - BI{SM(R)
.B(R) = Bl(R) + BIR) + eees + {R)
= Recorded bills in respective blocks as shown on Card 3.
See Exhibit D shaded area which is typicaUy BZ(R)'
B(A) = <:B(R) * B{RA)

BXSM{A) = .sum of bills except the smallest for whih consumptionwas
less than the respective meter minimums for test year A.
Equal typicallyto:. BXSM(A) = BXSM{R) ¢« BXS(RA)
It is calculatedby computeras part of "Revenue <:al ulation
Meter Sub-routine 11-2" 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.
1\(A)

B,(RA) = - -

1(RA) I(R)  SBIA - BXSMA

RA) = BZ(A) _ BIA) _ = A)
B " BAR) ~ BAR) - BN(R)

Therefore, for all blocksand year A:

. Bla) - BXSM{A)
B(RA) = B{R) - BXSM{R)

The ratio B(RA), therefore, becomes almcst iderxt:l.al to that used in
the Service Charge calculations except that the removalof 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.

B(RB) = Lpod- -T2

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

M(R) /]

w27

B (R) = B(R) + BXSM(R)
B(R) 8 B(R) +8,(R) +++++.8 (R)

a fm s _<R_>_m_ %

B, (R)

¥ } f (Card 3)



EXHIBIT J

CCMPUTER USE OF BICS(RA) AND BX.S(RB)
AS A FUNCTION 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 procedurewhich is reportedon the printout under the heeding B-2

Revenue — Meter Sub-&uti.ne. In both cases, the smallest size meter is

.625 inches.
Minimum Charge Tarif&‘w
No. of Bills No. of Bills
Meter Size Recorded. Test Year A
. 7150 y Z T » BYXS{RA
1.000 Y+Z Z « BXS\RA
{T+2)BXS(RA)
Service Charge Tariff
) No. of Bills No. of Bills
Meter Size Recorded Test Year A
.625 X M fference
.750 y Y - BXS(RA)
1.000 Z Z ¢ BYXSIRA
IC+Y+Z {X+3+Z) -BiRA

Difference = (X+Y+Z) « B(RA) — (HZ) + BXS(RA)
While the smallest size meteris not used obviouslyin the minimum
type calculation for determiningmeter revenue, it must always be listed

elong wi.th ell other meters on Card 4.

11/ Note Exhibitl for the procedure used iIn approximatingthe number of
bills for all meters except the smallest where consumption oeeds
respective mster size minimums.



CHAPTER 5

ONES OMPUTATION

A. Procedure

As noted in the abstract, this typeof run was developedtO provide
rapid analysis of the ef:fect o:f consumption upon revenues. To use it, the
Engineer merely includes the Forms ClI (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|I.
through 7.

Since this procedurewas <l.eveloped prior to the formationof 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 consumptionQt 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 LINKUPis shownon Exhibit K.2
and the summary description is in ExhibitK.l. The flow <lLiagram 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 suchdata is not available, then additional data to be recorded
on Forms Cl and CD is required, after which the computer will develop "estimated

revenue-s .

J) See Exhibit L.I, pages 1-10, for typical time trend run ONESprintout.
Page 1 shows the Forms ClI and CD data, while page 10 shows the ESTREVS input
data. Exhibit L.2 shows typical printout sheets for a HORIZONTAL ;r-un.

5-1



S - ONESEOT COMPUTATION

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 determinedas the data input Form ESTREVS can be reud with any
number of difi'erent weather stations. Thus the significance of changes of
water consumptionin 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 customerestimating rather than consumptionestimating be done Ffirst,
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 Committeein whichtime trend is ignored.
Note L.I-7 versus L.2-2, Q values.

On Exhibit L.1, page L.1-1 showsthe Chnd CD data wh:Lch was used to
carry out CLIMATE with results shown on p;.ge L.I-7. Page L.I-8 shO".re the ES"'REVS
input data while L.I-9 provides the revenues. Page L.I-10 summarizes ESTREVS. Onl

L.I-9 and L.I-10 naed be :retained as ESTREVS records.
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EXHIBIT K.I
Sheet 1 of 2

ONESHOT FLOW DIAGRAM IESCRIPTION

Overall Program: ONESHOT
Calling Program: LINKUP
Subroutines: WEATHER
MUREG
ESTREVS

LINKUP

«++ reads user-supplied variable input

eee either

calls subroutines WEATHER and MUREG
obtaining further input tram them

cr
reads further input directly from user

.-« calculate ratios requiredby water revenue
estimating subroutine ESTREVS

eee Calls subroutine ESTREVS

WEATHER

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 missingdatal adjusts
for billing cycle)

provides adjusted valuss to stepwise
multiple regression subroutine MVP.EG
{lists dataand reasons for dropping
data from list of adjust.ed values to
he used subsequently)

5-3

Furnish Form ESTP.EVS

Furnish Forms Ck CD

Form ESTREVS, Line 1A
required

Forms CI & CD



EXHIBIT K.I
Sheet 2 of 2

MUREG

e++ a stepwise multiple regression subroutine
which provides normalized projected
consumptionvaluss !or input into
subroutine ESTREVS

ESTREVS
«++ reads user-supplied variable input
eee ypon instruction, usesonly last recorded
normalized consumption as basis or Test
Years A&B consumption; otherwise uses

trended consumption valuss

== computes estimated revenuss for water
utilities

S

o
=
AR

Form ESTREVS



FLOW DIAGRAM
WITH uUse Off DATA INPUT SHEETS SHOWM

LINRUP
(I) FURNISHFORM ESTREVS

D

Y WATER CONSUMPTION
\_ DATA FROWM .
~_ INPUT _~

Dol iz —.... CliM ATE

(WFORM £STREVS,OMIT LIN IA
FURNISH fORM 1

AND FORM CD

| ‘;\ YES

’m?i

UTREVS

» UN FORM ESTREVS,
LINE |IA REQUIRED

‘ I-PUT TO

ARD COPY |

ADJUSTMENTS |—=]HARD COPY |
| outPuT |

|Haro copy |




Aif'e"W'--e-1;'YWS$>&W'I'Pi™'7'0'1'0"  IIf<IM[."YJr.f3" NON _ H O R IZO NTAIO N E_S H OT R U N
EXHIBIT L.i-1

DATE 0612511
SHTIfIN  NAME I ONE SHOT OEMO Il

INPIJI TYPE 1

axiMram ¥ ary pueo a,

BILLING TYPE N

GROUPING IVPE A -
SIUTING YEAR FOR RAIN & TEMP | lge- FORM CIl INPUT DATA (from Exhibit A.l)
MEAN MA!MITEMP PERIOD (VIARS) 30

START YEAR NA!ER CONSUMPTION Dill I !Qoé&
AT!R CDNIUNPIIOe PERIOD (VEIRS1 v

ITAT!UN NUMERICAL !DENT 1 1716
i
™ ,__Cal/culafed bq computer

I " .
IDENtIF ICATION  yEAR CONSUMP!iON STATION rom CI information

" ONE SHOT DEMO ys |gbb 404,20 5738
. ONE SHOT DE-'10 7& 1067 426,10 5736
ONE SHOT OEMO 76 +tg ote
o SHor o e U To% 3 FORM €D
! OEMO 70 ibi
ON| SHOT DENO 1o 1Y) Z}irb% smy RECORDED DATA (from Exhibit A.2)
ONf Sf10T O!MO 76 1072 013,20 5738
ONE SHOT DEMO To ]e1f *70, S0 5738
ONE SHOT Qr:*0 76 1974 420,10 5738

—

\_ Note' Er?5"neer requested ir> C 1 d C/)
thor lost titfor be ;974 even fhov.f.h
Weofher /Qpe confoined 1.97S dofo.
Nine year span run.

o

Ig

L]

I-1°7
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it

"—-.;cOo it TSl £ oo

YEA RAIN
u, 1,U
u, u,60
u, Ue7S
n, 14,68
70, %l}l
11 )
n, e,n
n, g, 1
14, u,oq

NUMSER OF OBURVATIONS
SUM R ADJ

SUM T ADJ

NO, VRS, We DATA UNO

@

v arLUf$=iF— AUfidsled for miixTmum montllly rainfall and billing cycle

TEMP
M,O
b003
|
Uol
€a, Z
O.
&lol
&lo
u,o

-ATER
40 ,20
4:1&,10
414,00
lz.o0
415010
uu, O
uu,u
U20, 0
uo,Io

1,ul
110, 1>8.
30—

If 2 or more consective.iletns (months,lemperofure or rainfall)
missing,yeor will be dropped and missing years will be listed.



Myl PIPLE NEBRESYTON ANALYEIE

PROBLEN ONE SHOTEMO 76

OM!RUTIONS q
t R
UM OF VARIA8c!8
, UOOOR+0J '101121+03

MEAN OF VARIABIES
,70000E+Oi ,II903E+OI

$1ANOARO DEVIATIONS
,1'Uh€+01 ,231TU9HOI

CORREIATION CO€FF!CIENTB
'10000!+01 ,U873E+0O0O
oi! 8HhOO 0iOO00E+OI
,u70Nn000 .sunuoo
,305Jae*00  u,b7'102EeOl

Q- O~

(1
<D

T

, 55! UE+01
. 12'>0E+Oi!
,5gau.oo

,437TnE+OO
,S5UHE+OO
,1 0000£+0 1
,USO7E-OI

Columns always prinfed oufin same order.

2 57396E4 04
Used to delermine %%fﬁ%ﬁ
.&1¢z e S TGO Deviation of V—”’}/“ 0(’;2:?(“) _a
,40594E+00
0,b790U+01 )
,04507£+01---Exponenf:. oorr-elofion of T wtlh Q
.t0000£+01 is .tJG4507 (typical)



Pt YR W @RI BRI F

STEPWISE REGRESSION CASE

DE NOENT VARIABLE

e e e e e e e S e

feLEVEL TO ENTER , 00000
FeLEVEL TO REMOVE , 00000
STANDARD ERROR OF V  o13B2BHIE40Z
SUP NO,
ENTERED VARIABLE Alw'?Ys t,bufneednof be
step No. |
F-UVEL lole!!l
3TANOARO ERROR OF U  ,1155043U02
MULTIPLE CORRELATION L 40S .
Re SQUAREO b4 i{g See sfandord fexts for defailed
RES OEG OF FREEDOM 7 explanaftot> of sfofisfical terms.
SUM OF SQ RESIDUALS ,quooE+03
EXPLAINED VARIATION ,1844%$!+03
CONSTANT TERM 2ql,71776
VaRIABLE SETA PRIME BETA SEEsET.A)
1 ,4QSQ4h00 03 7533E001 0i4QIQE+0I 0ii7S2EsCI
STEP NO,
ENTERED VARIABLE L I AIW'?2)IS R bul t>eed nof
FeLEVEL 2 20290 be slep no. 2
STANDARD ERROR O,V  «iZ27698E+02
MULfiPLCORR LAT!ON e;‘gggg
N+ SQUAREO v .
RES OEG OF FREEDOM b e Higher the betler
SUM OF SQ R18!DUALS s%0Aa34E+03
EXPLAINED VARIATION 2%‘197“0-
CONSUN! TERM q ad 979
VW??%E BETA PRIM[ BUA 3£I18HA) STUDENT T 0
, U4Y4E+00 JQ20QE+01 0!U&IE+O! . ; =
2 «0loQUE+0O0O  +,UU1E-00 o 140QTE+OI .,4!5'0'3%53%1‘)— Prefer volue of least > IV

Coeffi'cienf.s of regression "'fuation
if only printout lhrough Step i!
is to he used.



ATEP NO, 3

—— — — A" T
,Ollob /1/.sedfo determine Sfd£rr. Y/meo,r;

FNTERED YARIABLE 3

F-UVEI.
8TANOARO ERROR OF V  ,UU170E+02
NUI.TIPI.E CORRii.AT!ON ,unl
Re*SOVAR!O ,1g410
RES OEG OF FREEDOM S
8UM OF SQ RESIDUAL.S ,q0205E+0J
EMPI.AINEO VARIATION .U72&£+03
CONSTANT TERM 351,767U
VAR ABLE SETA PR IME BtTA 8E(BETA) 8TUO[NT T
1 ,uuggkEeoo , . 'OOUQE+0! 0lgi64E+01 0iOlqzE+OI
2 +0i4078E+OO .,S20usEooO , 'BLolE+0I  ==il8988E+00
3 -»2qll4£-01  ««11803£-01 ,touga+o2 0,11Z50E+O0O-
ANALV5!8 OF VARIANCE
TUM u DE
TOTAIL oiii JE-OQ §
REG ,2171ipFE+01 3 ,UUE+02
ERR ,quose+n g - 18041h0l

Pt?r Committee recommem:hfion,
note Befo ho.s illogico!.sfsn,retvm
ro Step Z ono'.

0) Colcvlote Sto'. Err. YYmumQ for
vse in .sele<:fi'"?9 .spon.

b) If 9 J<Or.span is opflmum,
Colculo!i? con.sutnpfion blJ cqvof/on
(Fro,,., Sft?p Z2)

QT74AN<:CFjI>fY+i'88.5971J7+/.IJI)IIf..0lJ4JI/

L.1-6

= 188.5971J1,..1.101(JI(T4}-(,JAIT(11./8)*41.J.66

¢) Tllen /no<lify Con.sumpti<m ond
$utnmory portions of £3TREVS



G

!
e

ou V.OU RVIO

V.CAI.CU\.ATED
1 ,UOUOE.OI 04!039E+03
] 04ii IOE+03 ,40,43£+03
3 ,41400E+03 ,411041+03
4 «3Qi190E+ 03 ,411g7U03
n e4U10£+01 LAU77E+03
> 41290 +0! ,UO58E+03
7 ,UlZohol ,4U 131+03
6 ,420 01+03 ,L418UE-03
042010h03 ,422%$7[+03

UM OF BRUARES UF FIRSY DIFFERENCES OF RESIDUAL 18

£'16.0.ItiUAIL., 1S

FIRST RATIO
DIFFERENCE 8QUARED O!FF!R!NCU IQUARED Y+OIV+C
.,otsYohot ,38280£+02 o) .0 . suqz
eJeuq«e 017785E+01  0Z2850E+01  oUUIE+03  1,04071
,ZquUu.o 08H44E+0OIl  «el3707hOl 0i8787E+0OIl 1eQOUI
-0l qg&8E+02 ,3U58E+03  «cli!030E+02 e465||E+6>j ,gnn
,Jlgzgn+ot ,17231£+401 ,Z0qq?E+ O ,uoan+ 10004U
-07UI!1+01 ,5,000[002  +,9UO7E+OI €92hSE+Oi! ,98174
0l18bU+Oi 0l40h!1+03 ,»9550h0 OUZUE+OJ 1,02817
,1qUSE~O ,<Jnau-+ol ..., JASU®O -e7'1414+02 1,0
.,uuo -(51 bO8IU+OIl  .)443.51401  0i970-E+02 _P'A‘J'%

P RCENTAGE OF OBSERVATION& FALLING IN THE A80VE£ CLASSES

Valies obfained by vse of' Sfep No .3
eq_uofiori wifh R ™1(5- and I avg.

W3T216E60
RANGE OF Y+088E VED 18 S40B00ES02
ANGE OF VeCALCULATEO !5 L15138E402
VUR @ BUMRA 8UKTA
NORMAL IZED 074000E+01 82457603 11181E002 60hBeENOR
] [ ]

;&;&? gg 4 ,N000e+0a S UBOBBEDD o15181E202 sb00BRESDR
£37 B oHOOONOI! ,nmsez&} s111B1E803 2HOBBOEER
ADJUSTED ROSQUAREO v, 28944
STO, ERR, V I MEAN Q 03233

END Of REGRESSION

.., tvote: Rofio forSpon of .9 Ysor.s
wifh tJofo from Meon of
1/oriobles & Sfep.;

OURB!NoWAT80N 8TAT!8T!C
,24107£+01

f'rom prior .shut.

In fhis case, psr Cammdlee,
use step C f'romL.lI -G fo hand
calculafe Q 74N +4.1'3.65ccf7uy
insfead of 4<?4.57 c'c™"/MY

shown here. Q75N d: O 76N ol.so
defertr/ined per sfep it eg.uot/on
using te=75and 76 respectivejy.

RUIOUA /810 [RPOR_ RAT!O
e4 3 1! =1 0 +I o] +4

5 U 0 o0
0 0 022 0

/Esf/'mafed Water Consumpiion
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J— T ¢ ONEBRYTDEM pa¥e & Fers os 3 TARIFF TYPE 3§ MINIMUM CHARGE
PREFACE PAGE @ ESTIMATED HWAVER REVENUES ® LISTInNG OF DATA & RATIOY
INPUT DATA IDENT VALUES
R e R K R O O RGO D o R o e QOOGOW ...............
RECORDED CONSUMPTION CCF PER METER YEAR QO (R) 420,1
NORMALIZED Q(N) 424, 1>
TEST TEAR A FORECAST Q(A) 41b,b
TE£8IYEAR 8 FOR CAST QCB) 428,b
RECORDED AVG NO OF SILLS PER YEAR B(R1 ulao,o
TEST TEAR A FORECAST B(A) I-Bh,O
TEST TEAR G FORECAST B (Bl , 0
RICDRDID 1VI NO OF SILLS PER 1iAR (IICIPT SMILLISMETER) 8K8 (R) 70b, 0
!EST YEAR A FORICIST BKS (A) squ,o
TED! VITR 8 FORECAST BKS (B) ;0
R1toRDIO RIVINUI R(R) 14q yo,o»)

CALCULATED RATIOS FROM !NPU! DATI

FRONDPH O VYRR EIIFIII ARSI P ISR AN DIV TIROBIE

RATIO Q(RC) !,0000000 TO CHANGE REC VR CONSUMPTION TO COMPUT£0 TR CONSUMPTION
RATIO Q(RN) 1,010 481 TO CHINGE REC VR CONSUMPTION TO NORMALIZED VR CONSUMPTION
RATIO Q(RA) 1,0Sil3425 TO CHANGE REC YR CONSUMPTION TO TEST VR ¢Ae CONSUMPTION
RATIO G (RB1 10000000 TO CHANGE >[EC VR CONSUM T!ON TO TEST VR ¢Be CONSUMPTION
RATIO B(RA) ILOIU$18 TO CHANGE ALL TWE REC VR S! LS TO ALL THE T!8T VR eAe BILLS
RAT!O S (RB1 10000000 TO CHANGE ALL THE REC VR &ILLS TO ILL THE TEST VR *8e 8!LLS8
RATIO BK8(RA) I,OHUSI T0O CHANGE THE REC VR BILLS (EXCEPT SMALLLSMETER!

RAT!O BXS (R51 ;0000000 TO CHANGE TME REC VR BILLS

NUMS!RO' RATE BIOCKS 0 5
NUMBER 0' MIT!RSIZES e 1
RECORDED D4ATA YEAR R
C0re| l"C. PRAGD GG @R R TQ 2, gﬂ&w-wm
RATE CIOCK REL CONSUMPTION CONSUMPTiON
UPPER liMIT PER RATE BLOCH CHARGES
ccen CCE PER YEaR PRESENT| PROPOSED
Card *710
1o 47977 i,&b000 | 3,75000
b 94150 ,25400 ,37500
100 2102114 ,20100 , 30300
500 204922 ol4 00 .u000
1000 ‘ _ Ti04¢ 10600 .15000
P gz 7 by F TP r # ] mi
HETER AYG WG OF METER ~ CHARGES Cord#(} Ldg
SEMS E“aLa BV S pER MONTH
CINCHMESY WHETER S1d8 PRUENT PROPOSED
,&25 us. il,ho 1,750
, 750 3709, 3,150 q, 000
;1000 141¢, 0,000 5,850
', 500 1115, 6,850 1!,000
2,000 250, 10,300 u,000
1,000 8, 21,000 10,000
4,000 6, Jo, 000 S0, 000
Cord fl'4 | Cord':s| (C'ordfftd | cord M

FORM ESTREVS
Cords 2 fo 10

TO TEST VR eee BILLS !EXCEPT
(EXCEPT SMALLEST HET R) TO T£ST YR eBe BILLS

%%%I_H;yi ﬁlk%!.ﬂﬁ .%.ﬂ‘.\.ﬁ

Received outomotico/ly from
CLIMATE vio LINKUP

FORM ESTREVS
Cords 1 andfA

'ALWAYS  100000000)

SMALLEST METER)
(EXCEPT SMALL£81 METER)



Wit EDR T IR ICATION 3 uneSnOTDEw

DAft t 181 CIF t

£ o5 GRanD TOTALS » HpvENLE In DOLLARS PEm ¥had

HIU\,5

»RC»
AOJIVSF[O
10ULS

CO >'PUHV 'Hig"AL lIE!>
YEZIR VAN

PQfSENI  PQUP\S10 I'f/ESt1f  P»0vosu.
la(hitol I' hSSi 1tItd¥4 I'etr's
Utluo 10+bbl utllio otfl&l
10It:11U Ul-21.5 1Ut114 ulIt17b
589070

used lo determine RRCR shownon L.!!0O.

RRCR applied to Normalized and Test.
Years A and 8 revenue estimates.

fan sy RTVPF

115'1" 'fFAR HST
i [
Puflt MIf PHHUPIJISt:t] PItf;.Sf "<T
HI'flI5'5 200t&'J1
2Jf1S8 ilt71uUl
ii'ot21t.1 11201\142
2160218 bl

1R InTus (HANGE

it AV

PP<OPUSU-

REVENUE ESTIMATES

g-1%7 LIGIRXE



1

Ul

FtUN :rtICNTI'P™J1::>rrTVN 1 OIV!I"IJFFOfOE'M

MONTHLY BILLING CYTLE

OATE | 701 91 1 TARIFF TYPE | MIl14IMUM CHARGE

SUMMARY PAGE = DATA AND RATIOS FROM PR[FAC[PAGE PbU8 R(C1l AND RRCR

INPUT OAU '0OEN1 VAI.UES8

BRI SRV RO ROV RHDBHHD LR LR N N I R R T IR A ST AR SR}

RECORDED CONSUMPTiON CCF PER ME1R YEAR Q(R) 41001
NORMALIUD Q (N1 U«, &
1[81 VIAR A FORECAST QA) gh, b
TEST YEAR 8 FORECAST Q(B) 428,b
RECORDED AVG NO OF BIli,S PER YEAR S(RI 1'140,0
TEST VUR @ FORECAST S (Al 19836,0
TUT VUR B FORECAST B(S1 0
RECORDED AVG NO OF BILLS PER VEAR (EXCEPT BMAci.EST METER) BX3(R) no ,O
YUT VUR 0 FOR£CAS8T BXG(A) 5915,0
TUT VUR B FORECAST BX8 (B) 10
RECORDEO REVENUE R (R) auqo7o,o
REVENUE VIA WATER USE TABcE SV COMPUTER RIC1 1U54c¢,8

CAICULATED RATIOS FROM INPUT DATA

LR T T L e L L T A T TR T LYY

RATIO Q(RC1 1,0000000 TO CHANGE REC VR CONSUMPTION TO COMPUTED VR CONSUMPTION (ALWAYS 1,0000000)
RAFIO O (RN) 1,0!0bg6! 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(RB1 ;0000000 TO CHANGE REC VR CONSUMPTION TO TEST VR ¢Be CONSUMPTION

RAT!O SCRAlL 1,OIUS5!8 170 CHANG! ALL THE REC YR B!LI.S TO ALL THE TEST YR A+ BILLS
: RANO B(RSI ,0000000 TO CMANGE AI.l. THE REC VR 6!1.1.8 TO ¢LL THE TEST YR *Be BILLs
'RATIO BXS(RA) 1,016018! TO CHANGE THE REC VR 8!1.1.8 (EXC[PT 8HALI.E8T METER) TO TEST VR nmnn BILLS
RATIO BXS (RS) ;0000000 TO CHANGE !ME EC VR 8!1.1.8 (EXCEPT SHALI.E8T HETERL TO TE£ST YR e8¢ BXLLS
RATIO RRCR -Q208037 REVENUE ADJUSTMENT FACTOR CREC YR R | COMPUTED YR R)

MUMBEOF R4TE BLOC S o0 5
NUMBER OF METeR 8!/%8 e 7

RECORDED OATA YEAR R

BHGUYD NP IEHR SNV IONI OB DO

RATE BLOCK RICNO OF REt CONSUMPTION CONSUMPTION
UPPER t.IMIT SII.LS PER PER RATE BLOCK CHARGES
(CCFI RATE BLOCK CCF PER VUR PRESENT PROPOSED
10 70 5 47577 il,hOOO lo 75000
30 S101 4350 ,i15400 ,17500
100 vile iilolll ,110700 030100
S00 uo i144¢2i! , IUOO ,15000
1000 66 HOG | ,JOUO , 15000
METER &VG NO OF METER CHARGES
SUES Ui.l.S av PER  MONTH
('NCHU) METER SUE PRESENT PROPOSED
. ZS 2US, ., 860 15750
150 nqq, 3,150 4,000
), 000 141b. 4,000 S,b50
3,500 275, 0,SS0 11,000
Z,000 i1SO, 10,300 'b, 000
), 000 6, 21,000 Jo, 000
aQ000 A, 30 4 OIH! SO, tu0

Nore

inclvston of

!EXCEPT SMALL.£!! METERJ
!EXCEPT SMALLEST METER)

IU<CR volue



i g T EPETE SR TIE T DETE ¢ Tos 2/ 3 TARIFF TYPE I MINIMUM CWARGE
£ 8 GRAND TOTALE » REVENUE IN DOLLAHS PFR YEAR

BHUPH SRRV DY

HORIZONTAL ONE-SHOT RU

PAGE !0

COMPUTED NORMALIZED TEST YEAR TEST VEAR
ROUTINE YEAR YEAR *A0 *Be
PRESENT  PROPOSED PRESENT PROPOSED PR!3!NT PROPOSEO PR!SENT PROPOS!D
fBaj 140t103 Iqlts 2 Ul 9374 1HtI15 14bt511 1000112
Bad 2110140 300b&I Ut340 300bbl U-ue6 110784
TOTALS Uo543 u2t2u IHe*71- 221o7H u,q,uo Uloqlb
RRCR
ADJUSTED
TOTALS ta9sa70 204eb15% 150t7U 2065054 1869233 2154349

Note onlJ minor changes rrom L.I1-9

Tzt LIETHEE



RUN TDENTIFICATION | ONESHOTDEM
GUMMARY PAGE @

DATE 1 Tes 97 1§ TARIFF TYPE § MINTMUM CHARGE

MONTMLY BILLING CYCLE
DATA AND RATIODS FROM PREFACE PAGE PLUS R{C) anD RRER

INPUT DATA ! DENT VAI,UES
BRPA VO RPN DGRV BB W ettt e e
RECORDED CONSUMPTION CCF PIP MEIER YEIR G(R) uio, I
NORMAL ! 1EQ Q(N) uzu, & ] .
TEST ViAR I FORECAST QA) Qi3 —- Result ofinserfing word
Bl .
TeST VIIR B FORECAST Q( y HortZotlfol on Cord |
RICORDED AVG NO OF 611.1.8 PER YEAR B (R1 1qluo, 0
'UT VUR B FOR!CIST B (A) I08H, 0
IUY VUR € FORtCUI 6(8) , 0
RECORDED AVG NO OF St\,I.S Pi:R V1iR !EXCEPT SMII.I.E81 MET!R1 BXS (R) 510b,0
TEST VUR A FOREC S! BXS (A) $qls,0
TUT YEAR B FORECAST 8XS (B) 10
RECORDED REVENUE R(R) lage0,0
REVENUE VIA ¢ TtR uSE TABLE BV cOM UfER Reel una ,e

podeARGULATEDe o2 2 T8 00 a o BB o o S VEDTw o DAT A

RA 1T Q(RC) !, 0000000 10 CHANGE EC VR CONSUMPTION TO COMPUTED VR CONSU PT!ON (ALWAYS 1,0000000)

ee)0 O (RN1 1,010848! TO CHANGE REC YR CONSUMPTION TO NORMA IZEO VR CONSUMPTION Alofe chonge !'rom no/1-Horizorrfo,
eenO 0 (RAL | ,Otl7H6q TQ C ANGE REC VR CONSUMPTION TO TEST VR *As CONSUMPTION.., . — — ———— |

AT!O Q(R ) ,0000000 TO CHANGE REC YR CONSUMPTION TO TEST VR 8¢ CONSUMPTION rurl per L.I-9

M RATIO S(Ril 1,Olo IS TO CHANGE ALL TM[REC VR SILLS TO ALL THE TEST VR *Ae BILLS
RATIO B (RB1 ;0000000 TO CHANGE ALL TMf Rfe VR §!t.L.§ TO Alt. THE TEST YR «So BILLS

=3 RATIO 6XS(RA) 1,Oho S| TO CHANG! TMf R[C VR BILLS (EXCEPT SMALLEST METER) TO TEST VR *Aes BILLS ( XCEPT SMALL£ST METER)
RATIO SXS (RB) 0000000 10 CHANGE THE REC VR BII.LS (EXCEPT SMA.t.EST METER) TO TEST YR ¢8e¢ BI.LS (EXCEPT SMAe*+EST METER)
RATIO RRCR ,02080N" "¢yENUE ADJUSTMENT FACTOR (REC VR R | COMPUTED VR TR )
NUN8 | HOF RAT660CK5 S
NUMAIR OF METER S!Z!Se 7
RECORDED R No change expected
RAT G!,o0CH REC NO OF REC CON6UMP1!0ON CONSUMPTION
UPPER LIMII U'l.S PER PER RATE BI.OCK CHARGES
ccen RATE BLOCK CCF PER YUR PRESENT PROPOSED
10 bl 41577 <a.o000 1,Y 000
1o 9101 qu o ,NU00 ,31500
100 42;18 u0211 , 20700 ,30300
S00 \}a0 luuqu ,14200 .1 000
1000 sa 1JOR! , 1 0&00 , 15000
METER AVG NO OF METE CMARGES
uzu 6! 1.$ ev S PER MONT"
(INCHES) METE UN P UENT PROPOSED
*&25 zU5, Z,Nn&0 J,7 0
, 750 }1a0, 1,10 M, 000
1.000 IU!b, 4,000 5,1>'50
lo 00 ii75, .850 11,000
7,000 <o, 100100 .000
},000 a, 21,000 H,000
0,000 6, Jree D'+ 0ou



CHAPTER 6
PUC - CWA CONSUMPTION REVENUE COMMITTEE METHOD

With the encouragementof the Chief of the Hydraulic Branchof the
CPUC, a committee composed of representatives from he Commision and i nia
Water Association was organizedin 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

Af'ter several meetingsand independentanalyses, 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. (Whilea decrease
of consumption has generally been ob erved in recent years in this state, should
a reversal be observed, the staff' mightreturn to its former method of forecasting
unit consumption changing with time.)

The method arrived at is basedupon 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 underthe 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 W. Caveney, So. Calif. Water Co.

D. H. Weiss R. Ha.y+vens, San .Gabriel Water Co.
E. Catey, Calif- Water Serve. 'Co.
14. Ferry, Brown & Caldwell, Consultjing Engr.
D. Conway, Park Water Co.

g] see Exhibit M.

o-1



6 - PUC - WA CONSUMPTION REVENUE COMMITTEE METHOD

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 with ONESHOT) via the Commit'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

1. Graph observati:>ns (:vecorded unit consumption) versus time.
Use up to 13 years of data {when available). Eachpoint is a value r).

2. Pe:wvform ONESHOT :vuns covering spans of 5 :to 13 years {when available)
with the last yeaiv 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 MUREI 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 containsall logioal signs and usingthe basic regression
equation discussed in Chapter 2, Part A.3. and compute estimated normalized
and other consumptionsas required by hand. Determine \the stands;,:;-d error -
span mean consumption rates for use in the following step.!l/

Note that as an alternate, the Engineer may also use tbe procedures
of Chapter 3 with forms Ml 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.

gf Illogi>Calsigns being a plus for rainfall and a minus t:or temperature. See
4/ The 'Standard Error is defined as: SE ;; V 5q{Q(0) - Q)2
n-k -1

The ,Mean Consumption i-s li'St.ed on the right ha-nd eoluJrh'l Of the printout
under the term, Mean of the \ariables




6 - PUC - CWA CONSUMPTION REVEWLE COMMITTEE METEOD

5. The reference run reglless!on equat!'On Q = K + at + bRan + el avg
is to be used to orrtainthe estimate of normalized consl.Imption for the last
recorded year 2] ‘I'het value will Ire taken a'S the normalized consl.Imption for that
year plus the following two years. R and T are the 30-year billing adjusted value'S.
As usual, monthly rainfall inputis to !re l.imited to 4 inches msa::l.mum.
Rememrer by entering the word HORIZONTAL in the ESTREVS :form, that
aperation will be carried out automatically :l.n the ONESHOT prOgllam.
6. Add to the gllaph noted in paragllaph 1, the adjusted points {corresponding
to the mean ar normalized rainfall and temperature) using the c<:e:fficients from
the reference run.8.!
7. Adopt results if they appearreasonabl.. 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 columns43-44) and CD. He then may analyze these runs as per S™._aps 3,
4 and 5 above, and then use the &"TREYS progllam to <:'lompute revenue for the se:l.ected
span run only.
C. Example
See Exhibit L.I for developmentof typ:tcal MUREG equation by hand using

a time trend run.

See Exhibit L.2 for a HORIZONTAL run.

71 If the last recordedy:ear data is not used in the r ession analysts, the

extrapolated value to the last recordedyear 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<!latethe validity
of the reference run equation. Each po!ntis a value o'f Q{c). The closer the
points Q{r) to Q{c) means the better the equation. Thesevalues are printed out
as shown oii L.I-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.

6-3
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Recommendation of the Basic Method of
Water Consumption Estimation

A . Basle Procedure

1. Graphobservations \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
alwqgs being the last complete recorded year.

3. For any particular sp jrun, 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 standarderrcr 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()-yearbilling adjusted values.
As usual, monthly rainfall inputis to be limited to 4 inches
maximum.

6. Add to the graph in paragraph1, the adjusted poii>ts (corres-
pondingto 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 beinga plus for rainfall and a minus for temperature.

g/ If the last recordedyear data is not used in the regression ana ysis,
the .extrapolated value to the lest recordedyear will be usedas the
normalized value. Note ¢ soO and d ? o.

/ Addingthe 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.



BEHIBT N

FUFFURE COMPUTER PROGRAMMING

A revised ONESHO'l' programtaking into account the Collllllttee’s
recommendations would do the following:

1. Per CLIMILTE input fo!'llllll CI and CD ciry 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. 1f 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 secondto 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 acceptablestep, calculate consumptionas is done currently
in the CLIMATE, printout, and store for each span run.

4. Printout and store standarderror ratio for last acceptable step for
each span run.

5. Determinefrom ell runswhich one has least standard error ratio and
transfer those consumptionvalues to L_ .

6. Perform ESIREVS calculation to determine revenue for least standard
error span run.

While the procedure described above constitutes the Hydraulic Branch-a
final requirementfor a revenue estimating program, it would be wise in setting
up the :program to bear in mind that at some futuredate it may wish to ,carry

out step 2 using the Student's T table,

6-5
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CHAPTER T
SUMMARY
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 smuniiry pages
only provide sufficient information to gaickly rerun agy 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 gulde hes been prepared to supplement Standard Practice Bo. U-25,

Guide-to Adjusting and Estimeting Operating Revenues for Water Utilities, April 30,
1968. It makes available a description of the existing Hydraulic Branch computer
programs and procedures that may be used to estimete such revenues and provides
detailed-instruction &8s to their use.

The recommended method of water consumption estimating for the commercial

class as developed by the PUC-CWA Consumption-Revenue Committee (hereinafier
referred to as "Committee”) ie described in terms of the existing computer programs.
One of the procedures {ONESHOT) enables the Engineer by simply entering

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

identification, and revenue structure date to determine in onée step, normalized
and forecast revenues.
The CLIMATE progrem also is of specis]l interest ss it sllows B series

of runs with different time spans ¢ be run with only one set of input data vhich

is often of particular value in carrying out the Committee’s recommended procedure
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o(ra)
Q(RB)
B{RN)
B{R4)

B{rm)

NOTATION
Definition

¥Recorded Vater Consumption {Unit Consumption)

Computed or Engineer Furnished Normalized Water

Consumption Forecast {Unit Consumption)

Cbmputed or Zngineer 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 Yesr B Water Consumption {Total}

Computed Consumption Growth Ratio based upon
Recorded and Normelized Year Valuss

Computed {onsumption Growth Ratio based upon
Recorded and Computed Values for Year R,
Always Equal to 1.0.

Computed Consumption Growth Hatic based upon
Recorded and Test Year A Values

Computed Consumpbtion Growth Ratio bassd upon
Recorded and Test Year B Values

Somputed Bill Growth Ratioc based upon Recorded
and HNormalized Year Values

Computed Bill Growth Ratic based upon Recorded
and Test Year & values

Computed Bill Growith Ratic bassd upon Recorded
and Test Year B Velues

¥  Engineer furnished data.

Sheet 1 of 2

Units
ccf/meter - year
cof/meter - year
cef/meter - year
cef/meter - year
cef/meter - year
Bills/year
Bills/year
Bills/year
Bills/year
cef/year
ccf/year
cef/year
cef/year
Dimensionless
Dimensionless
Dimensionless
Dimensionless
Dimensionless
Dimensionless
Dinensionless



Bavg

Tavg

Qfe)

G{m)

NOTATION
Definition
#Recorded Bills (except smallest meter) Forecast
Normalized Bills {except smallest meter) Forecast
*Test Year A Bills (except smallest meter) Forecast
*Test Year B Bills (except smallest meter) Forecast

Computed Bill Growth Hatio based upon Recorded and
Normelized Year Values except for Smallest Meters

Computed Bill Growth Ratio based upon Recordsd and
Test Year A Values except for Smallest Meters

Computed Bill Growth Ratic based upon Recorded and
Test Year B Values except for Smallest Meters

# Recorded Revenue
ggg%hg%nsumption as a function of time and normalized
| Number of Independent Variables
Number of Observations
Year
Monthly Reco}éed Rainfall, January, Year X (typical)
Monthly Recorded Avg. Temperature January, Year X (typ)
Annual Rainfall Adjusted for Meter Reading Cycle
Anpual Temperature Adjusted for Meter Reading Cyele

Average of Adjusted Annual Rainfall over a Nominal
30-year Period {Printouts SUM R ADJ)

Average of Adjusted Annual Temperature over a Nominal
30-year Period {Printout: SUM T ADJ)

Constant

Recorded unit water consumpition for each of the span
years. Called Y-OBSERVED on printout.

Caleculated unit water consumption for each of the span
yesrs. Called Y-CALCULATED on printout,

Mean of recorded unit waler consumption for the
Span years

* Engineer furnished data.

Bhest 2 of 2.

Units

Bills/year
Bills/yeer
Bills/year

Billg/year
Dimensionless
Dimensionless

Dimensicnless
Dollars
cef/meter - year
Qime§sionlgss
Dimensionless
Year

Inches

0

F

Inches

cef/meter - year
cof fmeter - year

cef /meter - year

cef/meter = year



CHAPTER 1
INTRODUGTION

The main body of this report describes individually, and
then in integrated form, three programs/procedures;/used by the Hydraulic
Branch primarily in commercial class revenue estimating, i.e., WEATHER,
MUREG, and ESTREVS. The integrated overall program (ONESHOT) is achieved
via the use of a fourth program entitled LINKUP.

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

in sequence.

WEATHER (Temperature and Prec%pitation)g/

1. Obtains weather data for a particular weather station from
a PUC modified U.5. Weather Bureau megnetic taspe which
contains essentially all weather informaticon of record {but
at least from 1931} for all California weather stationsagj

2. Interpolates for a missing month's bLemperature and/or
precipitation. When two or more consecutive months?®
data is miseing, it alerts user that such is missing
and deletes that year's records from subsequent
calculations.

3. Makes other engineer-desired adjusiments %o the raw datsa,
i.esy; adjusts recorded rainfall and temperatures for

billing cycle procedures and engineer-specified maximum

1/ We have taken the liberty of using program identification not used by
the Dats Processing Branch in order to simplify understanding.

2/ WEATHER is only used in conjunction with MUREG (steps 1 through 5 above).
The joint program is entitled CLIMATE.

i/ While the Hydraulic Branch obtains temperature and precipitation only
from the tape, other weather information is avaiiable from it which
can be accessed independently of the procedurses described here. A
complete new tape or an annual supplement is purchased each year by
the Commission from the Environmenital Data Service, HOAA, Ashevilie,
#.C. 28801,

1-1



1 -~ INTEODUCTION

allowable moenthly rainfall limits. Prints out the
data from steps 1 and 2, plus the anmual adjusted
averages and a multi-year annual adjusted average as

specified by the engineer.

MUREG

i}n

Automatically combines above information with engineer-
furnished recorded water consumption data and uses it

in 2 multiple regression program where complex
mathematical calculations are made. Provides valuable
statistical information for judging validity of results.é/
Estimates normal year and forecasts future year{s) water

consumption assuming a time irend.

ESTHEVS

éﬂ

The basic program CLIMATE is described in Chapter 2. It requires.
the use of only two forms, CI and CD.

Chapter 3 illustrates how basic information from CLIMATE may be
used in conjunciion with changing weather data an@ adding or omitting

variables prior to using separately the multiple regression program MUREG,

Recelves above estimates and calculates revenue as a g
function of tariff and billing procedure, rates .
{present/proposed)}, customers, end customer growth
projection assuming either & time trend or no trend
with time after the establisiment of the recorded ysar ,

normelized consumption.

R i

5/

DT e ke e B sy

Only forms MI and MD are requirsd. £

g/ In simplified anaslysis, the standard error of the egquation divided by
the mean of the recorded consumption cover the regression time span
considered is the fundamental measure of eguation fit. See Chapter 4,
Committee Method.



1 -~ INTRODUCTION

The program t¢ calculate revenue, ESTREVS, is described in
Chapter 4, along with its single form ESTREVS {492.12B). The obtaining
of biliing and consumption data for either a monthly or bimonthly billing
is shown.
Chapter 5 shows how CLIMATE and ESTREVS may be combined (ONE3HOT)
t0 get revenue directly using forms CIL, CD, and ESTREVS,
Chapter 6 discusses the report of the Commitiee and describes
two alternate approaches to carrying out the recommended procedure using
the existing programs and forms referred to above.
A1l programming is in genersl accordance with Standard Practice U~25

and the modified Bean Theory {a description of the graphical approach o

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

Approximate average out-—of-pocket cost, inciuding Engineer's
preparation time and analysis for a typical case of ONESHOT, is $170,
compared to about $700 when hand calculations and reference books are
used., Time saving is aboul cne and a half weeks for San Francisco work.
The branch hag about 30 such cases per year.

As noted above, the three basic programs can alsc be used
separately. & typical application would be the use of ESTREVS to make
Ies rapid multiple studies of changes in rates once overall consumpticn

characteristics have been estimated.
2€ The report includes as BExhibit ¥, a description of how the

MUREG portion of the existing CNESHCOT program may be modified in the future
EG. S0 that we will be able essentially 4o perform automstically the

complete revenue estimating process according to the fommitbes method.

W

6 §/ Cnly lipear multiple regression is used with the computer as compared to
? linesr and curvilinesr technigues shown in U=25.

. this

Yot
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1 -« INTRODUCTION

To sum up, Lhe entire practice is based upon the assumption that
past is prologue and thus by fitting a lipear equation to past water sales
results and, using a mean of past weather data, future water sales can be
projected on a "normelized” basis. No accounting for weather or economic
changes is considered as, in both those areas, no generally accepted proceﬁure§
for predicting the future are currently available. That does not mean thab
the Engineer is not encouraged to research out other westher factors, etc.;

that may in the future improve the techniques described here.



CHAPTER 2

CLIMATE PROGRAM

A, Program Description

The program consists of the WEATHER and MUREG programs in one package.
Thus, it combines the U.S5. Weather Bureau library of historical weather infor-
ureé' mation for California {on tape) with the Control Data Corporation library
MUREG {Multiple Regression) Progrem and, in addition, estimates normalized
water consumption for the last recorded and for the two following yearél The
program specifically does the following:

1. Input parameter records (Data obtained from Engineer furnished
forms CI and CD shown as Exhibits A.1 and A.2 and calcudated

per pg. 5-6).

8. Date, Run Tdentification and Weather Station Identification
Number {latter availsble in U.5. Climstclogical Data Books).

b. Lists whether card or tape inpubt dabta is to be uwsed; i.e.,
the Engineer must indicate whether he wishes Lo use
weather information from the Weather Buresu tepe or
whether he wishes to insert his own reinfall or tempera-
ture dats via cards,

¢, Maximum rainfall to be considered in any one month as
specified by Engineer {Standard value is 4.0).

d, Billing type by Engineer {monthly or bimonthly)s

e. Data grouping {annual or quarterly).%/

; 1/ Based upon the Committee's procedure, only annual date is to be

: used in analysis and CLIMATE is designed on that basis., The
WEATHER portion however will provide quarterly adjusied date for
separate MUREG analysis if requived,

e <



2 - CLIMATE PROGRAM

f. Time spans to be used in the development of adjusted rainfell
and temperature averages (Rain/Temperature Mean Period) and
MUREG analysis {Water Consumption Period)egf Note, the MUREG
analysis is not restricted to end on the last year of the tape.
Hote alsc, if 30-year ﬁean rainfell and temperature values are
to be used as the normalized values, 31 years of rainfall
and temperature date must be aveilable on the tape. A refer-
ence is available upon request from the Weather Bureau iisting
21l tape weather data.

g. Starting year for spans referred éo in Ttem f., above
{camputer calc.).

h. Number of times %o drop & year in order to get different MUREG
time span runs. Years are dropped only from the beginming
of the span.éf

i. Water sales (consumption) are & function of time.

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

follows:

a. Obtains "reaw" historical westher data from the tape and prints
it out. Alternately., it is possible to use cards to insert

wgather dalfe so that the Engineer, upon speclal occasions, can

gf Up to thirty years of cbservation of recorded meter water consumption on
annual or gquarterly basis can be furnished by the Engineer.

3/ Trnis is an optional procedure and is only useble with CLIMATE. Leave inpu
dste sheet line blank when ONESHOT is called for {Exhibit A.1, line 10}.

8
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2 ~ CLIMATE PROGRAM

add monthly data in cases where data is missing from the tape
or substitute his own weather information for all or part of that
furnished by the Weather Bur&auag/

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 date sheets. If more
than one month of data is missing, it omiis the enitire year
from weather averaging and MUREG caleulations. That is, it does
not print out that year's or quartér's adjusted weather data.
However, the program will complete the MUREG analysis and
extrapolation after taking into account the missing data,

c. Tt adjusts the recorded monthly rainfallg/ to any specified
maximun level bebtween 1 and 9 inches per month.

d. It adgugts that date Tor continucus meiter reading cyeles,

eitner monthly or bimonthly. per Standsrd Practice U—Eﬁeé/

The computer will alsc "dump” the weather records contgined in the library
weather station. The Engineer can thus determine how many years of useful
date is available frum the Weather Bureau records. For example, he may find
only 16 years informetion is availasble for developing 30-vear mean rainfall
and temperaturs figures and thus may wish o use ancther station for the
other 15 vears® 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 will "dump out” if you direct the computer to use

30 years of weather data associsted with a station when less than 30 vears
data is on the tape. The raw and adjusted data prinited out, however, wiil

be useful when going back to the regular MUREG program when using card input.
Time and money will be saved however 1f the previocusly referred Lo weather
reference book is consulted prior to computer use,

The figures 999.99 under precipitation indicate z trace of rainfsll which
we define as zero rainfalil.

)

See Exhibit A.3 for procedurs appliying to both annual and gquarterly data,

2-3
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e. Tt sumerizes "adjusted” weather dste for MUREG analysis on an

annual or quarterly basis. It calculates an average of adjusted ; |
rainfall and temperature for the specified historieal period whosé:
last year corresponds to the lest year of the MUREG analvsis snd
prints it out. That average is c¢alled the normalized reinfall
and temperature, and is listed on the printout as SM R ADT

and St T ADJ.

§
Computations for MUREG - The program performs muliiple regression and 3

!

determines normalized consumption as follows:

2. The MUREG progrem takes the recorded water consumption data and
the annual adjusted rainfall and tempersture data and carries
out ordinary stepwisezj multiple regression analysis (using

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

of water consumptlon based uwpon the equetion:

L 8
' Qt = K 4+ at 4 DRavg + cTavg —/

whers the adjusted aversge velues of R and T are 1o be inserted

into the egquation slong with sppropriate values of ftime t for

the last recorded and the twc forecast years Aand B, in order
to obtain normelized and forecast yesr consumptions. X, a, b,
and ¢ are constants determined by the anslysis. In the printouis,
X is called the CONSTANT TERM and &, b, and c, BETA.

. The program currently calceulates and prints out water ao@sumytieﬁ;

£
vased upon the normelized rainfell and temperature for the last %

The order in which the independent wvariables are printed ocut ig a2 me
of the contribution of that wvariable in explaining the correlation.

Signs of the coefficients are determined by the regression analysis
are sutomatically printed out as well as utilized by the computer in
making forecasts.

v
=



2 - CLIMATE PROGRAM
recorded consumption year. It alsoc calculates and prints out
water consumption for two years following the lasgt recorded
vear using the time Trend coefficient developed in MURES.

¢. After the development of the existing program, the Committiee

'1 concluded that BETA coefficients for R and T with illogical
P signs should be eliminated from the basic formula when they
oceur. Until MURFG is modified it is necessary io perform

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

and

of "¢” and "4" coefficients of the fundamental eguation must
a always be resiricted to:

e 5;? and d;gfo

Normeiized and forecast congumption values therefore will be

cast slightly different from that given in the printout under thoss
' clrcumstances.
4. Computations of Statistical Data

The program computes Adjusted R2 {Adjusted Coefficient of
-5
= Determination - Sguared) which is useful in comparing runs where &
i different number of years are used as well as the ratio of Standard
i Error of the Egustion divided by the Mean Consumption over the Lime
o o span considered. {(Water Consumption Pericd)
o 5. Typical Primtouts

Fxhibit A.L4 illustrates the operation of some Teatures of WEATHER

3o

e referred to above. For example, pages Alke 1, 2, 3, and & show date
Lest was missing from the Weather Buresu tape. Pages A.h-1 and A.bh-2
. o met show two or more consecutive missing items in 19&5 and 1957, as
tiom. ) indiceted by "777" and a flag message. As a result, those
iiilz; years pius two others not shown on the printout were dropped from

48]
¢
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2 = CLIMATE PROGRAM
the date used to develop mean rainfall and temperature as noited
on page A.k-3, The mean shown in this case on page A.l-i 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.l«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 calculate the annual
average adjusted temperature for 1970, as shown on page A.b-b, i.e.,é
62.5° Fahrenheit. See also Exhibit L.l for additional examples of
the computer performed adjustments of.WEATHER.

A typical CLTMATE printout consists of pages L.1-1 through
L.1~7 of Exhibit L {pages 5-6 through 5-12}.

B. Time Spans

As analysis is generally made by reviewing time spans renging from
5 to 13 years, always using when possibie, the last recorded year as one of thé
observaiions. Al least Tive Obgervasilong are reguired to use the progran, th£§
cases may arise where spans of at least six years or more zre needed to @rovi&f

the reguired input data. Whether or not weather data ig 10 be substituted for

missing data tTo obtain a complete set of gpans is left Lo the judgment of the

Engineer.

. -% [
43-Lh of Form CI, e.g. 8, the computer will carry out the WEATHER program oncﬁ

When a suitable vealue for dropping is inserted adjacent to columns

after which it will utilize that basic input and iﬁs computed adjusted data 10
perform e series of MUREG runs covering time spans from the meximum of 13 yee
gdown 10 5 years.

To aid in span run selection, the standard error ratio wilil be pring

out {see Chapter ©) after sach span run, just below the Adjusted R square va
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2 - CLIMATE PROGRAM

¢, Data Forms Reguired

The forms to be used in CLIMATE consist of Forms CI and CD. These
provide the instructions and inpul date to the computer. 4 self-explanatory
example is provided in Exhibits A.1l and A.2, Note thet Unit Consumption {Sales)
must always be determined in the same way as Water Use Anslysis calculated valuss
and is calcﬁiateé for each year by dividing the total consumption by the
total number of bills, irrespective of whether they are partial or complete
bills. See Q(R) calculation in Exhibits D.1 and F.1 (peges 4-22 and L-L0).

The results of the use of Exhibits A.1 and A.Z;are as noted above, are

shown in Ixhibit L.l, pages L.1l-1 through L.l-?.(starting page 5-6).

(4
1
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EXHIBIT Al

Control Card for CRUC Hydrsulic Branch CLIMATE Program
CLIMATE Instructions

Description of Field Columns
1. Identification 01-16 __MinSample
2., If Rain/Temp Data Come From Tepe, Code (T) 18.18 T
1£ Rain/Temp Deta Come From Cards, Code (C)
3., Maximum Rainfall (Allowable Range iz 1-9 inches) 20-20 4
4, If Billing Cycle is Monthly, Code (M) 22.02 A
If Billing Cycle is Bimonthly, Code (B)
5, If Data Grouping ie Quarterly, Code {Q) 242k A
If Data Grouping is Annusl, Code (A}
6, Rain/Temp Mean Period {Years) 29-30 3o
7. Llast Weter Consumption Year {Last Two Digits of Year) 32-33 4
8. Mmber of Years of Water Consumption Dasta {Span) 35-36 =
$. Station Numbser 3851 5728
10, Number of Times to Drop & Year starting with 43-bd -

Initisl Year (Optional)

Use this sheet with sheet CD
AH values to be right - Justified

9776
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EXHIBIT 4.3
Sheet 1 of 3

BILITNG CYCLES AND RAINFALL ADJUSTMENTS

Standard Practice U-25, page 5-3, paragraph 10 describes how
monthly rainfanll and tempersture readings are to be adjusted to better
correlate them with annual water sales data. The adjustments which are a
function of meter reading cycle (alsc called billing cycle) may be written

ss follows for continuous meter reading:

Monthly Meter Reading

R _..
wom By v g > ) R
b4 “—"‘é—““ . x ¥ ...._..i;.
2
by = 1 T T s I - T
a%j” 1z { Dy 1% 5( gx Bx) D,
2 2
Bimonthly Meter Reading
R = + R + R
adJ. RNle -%“’ D 4 ﬁ < Iy — RD}{))
) Rﬁx i 33@3:
T B
T = 1 T + T + T T
agd- iz Nx~l -S— Dx«-l g(‘}x ? Qx)
- - 30 E
X %
E



EHIBIT 4.3
Sheet 2 of 3

BILLING CYCLES AND RAINFALL ADJUSTHMENIS

Where Radg T = Annuel Adjusted Values required for Year X.
: X Printed out by computer as Adjusted Values.

Typical monthly values such as December for

x - 1 year preceding Year X. Obtained from Weather.
Bureau tape as rav data. The monthly R values
then are adjusted by computer s0 as never to
exceed the Engineer specified monthly maximum
and are uged by the computer to ealculate the
annual Adjusted Values,

e
e

As the Engineer may be required to asnlyze sales on a guarierly
rather than annual basis, WEATHER includes the capability of adjusting the
Weather Bureau raw data on that basis {CLIMATE at this time iz not able to
handie guarterly data and thus MUREG must be used in conjunction with that

type of analysis)k The adjustments may be written as follows where Raﬁj
ciQ

and T

ad refer typically to first gquarter dabta. R input is

iq
agein limited to the Engineer specified wmaximum monthly value.

Monthly Meter Reading

Radj. = ED + RJ * RJ + EF + RF + Rﬁ

i % o= L x X s % x
2
_ R + R

- RDX -1 ° Ix $% * fﬁﬁ

2 )

T _ 1 T o, T T T
8dd.yy =73 Dyl F I, v TR, ¢ TH)

2 )



EXHIBIT 4.3
Sheet 3 of 3
BILLING CYCLES AWND RATNFALL ADTUSTMENTS

Bimonthly Meter Reading

R = R R 1 R
adi-1q = (RNX_E_ L T &>+?(Rnx_l + Ny« Rpx)
2 2 2

2
1 R
w(ﬁ*"*‘x - By
2 2

- 3 R 3 R
RN% - 1 + I Dx - 1 * RS Jx * "5_ RFx * RMX
T

TE 'S

T .. 1 T T T
aJ. = ‘%‘ T
adj. o 3‘ N, _, + D,y t 3.9, +3 F +°M

x ]
&= ' L -

While the basis of these eguations is continucus meter reading,
their application to non-continuous meter reading is believed satisfactory
although it should theoreticelly wesult in a decrease of the standard

error ratioc.

2=32
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Gugs  B9F397112 08B4F poTas
DU0s  BUTI9TR01 0534 00000
Gldns  BIYTR9T202M0%60 00021
Géns BITETP03 0S9F 50000
AlGs  BITIIT204 06QF Go0ON
Glon  BYTIGT205 (638 90999
OHOs  BOTERT7206%0674 00016
G406  BY7E97207 0TOE 00000
G406 897397208 0734 00003
Ha06s  BITIYT209%0694 00007
D466 BRTIVT210 068G 00010
Quos  B9739TELE OY9E 00419
G40e  BITIVT212 05%E 00151
1948 DELETFD = MPBSTING RATN
1946 NELETED » MIS3ING TEwP
POUT DELETED « MIS8ING RAIN
L9047 DELETED = #ISSING TEwmR
1955 OFLETFD » ¥R8HING TEMP
1957 BELETED » MISSING TEaP
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STATE PEY STATION YEAR MmO TEMP BRECIP B.4=-3
& 8973 968 10 84,6 .38
5 RT3 98B 1§ HO M ]
& 8973 %68 12 83,8 1,99
& B9T3 969 | S6,F 13,28
b 8973 9% 2 53,6 5,8%
& 897% 69 % Sb,a s 28
b 8973 969 & 60 ,F 255
& BRY3 359 5 B3,D0 202
& 8973 968 & 65,¢ PY3i]
b 8973 969 7 69,0 202
& 8973 S48 B Ti.H 200
3 8973 P69 9 HT,%999,99
& BY7% 269 10 85,4 200
6 8973 96% 11 63,8 1,19
& 8973 Y49 {2 BY,8 at2
[ 8973% 9786t 85,1 2,23
I BOTS 970 2 $9,¢ 2,39
b B973 970 % S8,0  f.61
& 8973 970 4 49,8 200
s BY73 9T0 5 aL,F S 00
[ 2973 970 6 65,1 00
& LN ] 970 T 49,6 200
&  B9YY  9Y0 8YTY, 999,99 wssng temp === 1970 YEAR NOT DELETED
) 8973 7D 9 HB.H 200
& BYPY 370 10 65,8 , 02
& 8973 78 11 59,4 5,80
& 89713 978 12 BULE 4,30
& B9TY 871 i 54,6 gl
& 8973 97y 2 B%,F s 76
& 84973 971 3 S6,% 522
A B89Y3 971 4 S8,  ,7o
& 8973 9L 5 BOF 2 35
é a973 971 & 65,0 00
& 8973 974 ¥ Yo.n 400
6 8973 971 B Tu.E (06
6 a973% 971 9 Ti.« 200
& Bav3 9F1 10 84,C e 17
-] 8973 971 t1 88,0 -1
& 8973 975 12 S1.F 7,784
& B973 972 1 $3,4 .00
] BR73 972 2 56,0 a1
& 8973% 272 3 B9,F 500
& 8973 972 4 60,.F o 18
[ 897% 272 8 63,B8999,99
é A973 872 & £T4< .y
& 897% 972 T TO,LE o0
& 8973% %72 A 73,4 0%
& 8973 972 9 69,4 207
& 8973 972 106 6546 250
3 8973 912 1y B9,k 4,19
) 8973% /Y2 12 55, 1,54
MORE CONSFCUTIVE vwDONTHS
“ORE CONSFCUTIVE MONTHS SUMMARY OF DELETIONS
MORE CONSECUTIVE HMONTME
MORE CONSECUTIVE wnnTHS 4 YEARS DELETED
MORE ENNSECUTIVE MONT 8 -
MOHRE CONSFCUTIVE MORTHS NO. OF YEAF\’S USED FOR

2 OR

MEAN = 30 -4 =26 YEARS
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YE AR RATN TEmp@ WATER
60, 11,54 61,8 198,60
B, 4,41 bi,7 20,60
68, 9,63 Y 105,00
6%, 13,148 61,8 195,948
ad Bobl bi,.4 209,00
LN 13,76 1,8 198,50
b, 8,69 62,% 203,10
67, 16430 42,0 20030
68, 6,93 82,7 209,80
LT 11,11 b, 3 200,60
70, 12431 82,5 216,00 -0 YEAR 1970 NOT DELETED
Tt 5,93 81,9 218,14 ——
- Ta32 b3, 6 228,50
NUMBER OF DBSERAVATIONG = 13
UM R 4D ® 2,721
UM ¥ any 2 61,612
NOLYRE, wH DAY LYED £ &6

NO. OF YEARS USED TO OBTAIN SUM R ADJ
' SUM T ADuJ.



CHAPTER 3
MUREG PROCRAM
The CLIMATE Program discussed in Chapter 2 is based upon always using
wtime, reinfall, and temperature ss independent.variables and utilizes Torms CI
and CD (Exhibit A) which refer o CLIMATE information and data, respectively.
If one wishes %o perform & multiple regression ana}ysig only and
.eliminate or add variables, ?érms MI and MD should be used, as discussed below
apd illustrated in Exhibit Ba;/
A. Standard Run identical to MUREG portion of CLIMATE
For three independent varlables and one dependent varisble, enter
data es shown in Exhibits B.1 end B.2. The order of variables t, R, T and Q

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

Hote that 1f the Engineer wishes to substitute different asnnual
adjusted rainfall and tempersture values than those produced by the CLIMATE
then this procedurs may be used in place of the use of cards as discussed in
Chapter 2. Substitut}on of slternative or missing weather date in the formulsas
of Exhibit 4.3 will provide the reguired adjusted values Tor use in MUREG.

B. Run with One or More Independent Varisbles Eliminsted

For example, to eliminate veriable T, remove the term (LFI0) as
shown in Exhibit B.3 Card 2, Columns 01-00 and replace it with (¥10, F10, 10X,
F10) vwhich uses 17 columns. Therefore, change the column limits ss shown. The
right-most F10 refers to the dependent variable §, and thus never should be changed
in loecation. Also change in two places, the total number of variables considered
per columns Ob-0S5 of Card 1 and the Regression Control Card. Do not change sheet

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

1/ Printouts are not provided as they are similar to the MUREG portion of
CLIMATE re BExhibit L.l, pages 5-9 through 5-12.




3 - MUREZ PROGRAM

C. BRun with more than three independent variables
o explore the use of more variébles, see Exhibits B.4 and B,é wi
& Five varisble example. Note the dependent variable must always be listed in
righthand end of arrey, as shown in Form MD, Exhibit B.5. Insert on Variable
Control Card, Columns 24-25 the val&e "ﬁ"o Modify Card 2, beginnning in Column

as shown; and indicete proper number of variables on Cerd 1 and the Regression

Control Card.

Do Omitting & Year's Date
Note alsc if unrelisble or incomplete data exists for a year(s),
the associeied input may be omitted from the MD sheet. PFor example, in the case
of Exhibits B.4 and B.S5, 1971 date was omitted from the MD sheet and the number
of cbservations on the MI sheet reduced to 9. This zame procedure is asuvtomatice
used in the CLIMATE program snd csn be chserved by compering the Input Data wiil
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 bimeonthly billing, then CLIMATE should be w
to obtain the reguired ennusl R adj and T adj values as a function of billing I
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 adl 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 consumptlon.

3-2
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3 - MUREG PROCRAM

Statistical Indicators in the Printouts

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

printed ocut by the compuber particulerly in the MUREG section: Y refers to

-andt consumption Qte

Standard Error of ¥ « Is the standard deviation of the dependent

variable (unit water consumption)e It is a measure of the spread
between the caleulated and recorded values. The smallest spread
is desirable.

Multiple Correlation « Is a measure of the direct relationship

of ¥ 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-squared - Multiple correlation squared.

Flevel - Measures the effect of introducing new independent
variables intc the analysis. In some cases, statisticians 1imit
introduction of data by setting F=Level at 2 specific amount. Our
standard practice does not consider the guestion of adding other
independent variasbles.

Regidual Degrees of Freedom - The number ecusls the sets of data

available minus the number of ccefficients minus one. The bebier
the degree of fresdom, the belier the answer, stabisticslily.
Obviously, with the degrees of freedom of one (S-year data) very

little cholice ig available.

33



3 — MUREG PROGRAM

b Student T = Heasures the confidence we may have of coefficients
determined for the regression ecquatione The higher the bettere f s
4 1 or more is preferred.

7, Durbin-Watson Statistic .. Is a measwre of the randomess of

the residuals (i.ee, Q{c) = Q{r))s The most relisble correlatiol

have the most randomness.

3y
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EXHIBIT B.I

Control Cards for CPC Hydraulic Branch MUREG Progran
MUEE: Insiructions

" cerd One: Primary MUREG Control Card (Right Justified)

pescription of Field Columns
NUmbef of Variables p
{including dependent variable) ok-05 -
Fumber of Observations 08-10 g
Columns 15, 20, and 25 ....Punch,,,, 1"
Columns 30, 35, 40, and 45 ..,.PunCheess 07
55 ﬂ}- e
Job Identifica-tion 56"?3. Q’éé_ H{W_é-?'ﬁff.&
Qard Two: Input Formal Specification Card  0L-06 "{hFi0}"
Dete Cards: One for Bach Observation - Use Special Coding Sheet MD
fard Following Observation Cards: Regression Control Card
Fumber of Varisbles (same as on Card 1)} 04-05 €
10 “1, ki
25 "oT
2% s i
Yariable Control Card:
Hote: Dependent Varisble must alwuys De last
0%'—95 Wlﬁ
09-10 ma"
3_&;_15 !?3 ]
19-20 yT
and g0 on for as wany variable as are used {max.: eight per card)
M._._
End of Job Cards Columng 01L-10 "End of Job”
e serie
£nd of Regressions Card: Columns 0l-18 *fnd of Regressions”
3-5

P

P
e
f5aY

Gudagaainss o wmamins o g s o
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EXHIBIT 8.3

Lontrol Cards for CPIK Hydrauwlic Branch MUREG Program
MUREG Instructions

=

card (me: Primary MUREG Control Card (Right Justified) ) -
Description of Field Columns
Number of Variables 3
(including dependent variable) Oh-035 %
Tumber of Cbservations 08-10 2.
Colummns 15, 20, and 2% ....Punch. .., My
Columns 30, 35, 40, and 45 ....Punch.... "O"
SS Hlﬂ
Job Identification 56T CAL WATER 454116
-l T T _.w-._.-,mw,,_._.._-“_/.); (FIC, FIG, /10X, F/0}
Cerd Two: Input Formal Specification Card 01 "(hEieyt
peta Cards: One for Fach Observation ~ Use Specilal Coding Sheet MD
Card Following Observation Cards: Regression Conirol Card
Wumber of Variables {same as on Card 1) O -05 =4
1{} rilsi
25 51621
’ 25 "
i
Yariable Control Zard:
Note: Dependent Veriable must slways be last
ok 05 Y
09_19 HEH
1h-15 R
1.9"'20 “ii“
and £o on for as many variable as are used {max.: eight per card)
ity s et et o o P 3 <38 i v et = % =+ ww s | e e e a5 g b wm e e o pan -
fnd of Job Card: Coiwms 01-10 "¥nd of Job"
find of Regressions Card: Coluwmns OL-18 *Bnd of Regreszions
37
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EXHIBIT B4

Control Cerds for CPIX Hydrauliic Branch MUREG Program
MUREG Instructions

Card One: Primary MUREG Control Card(Right Justified)

nescription of Field Colimnns
mmber of Variables P
{including dependent varisble) 0k-05 =
¥umber of Cbservations 08-10 g
Columns 15, 20, and 25 ....Punch.... e
Columns 30, 35, 40, and 85 ,...Punch.... o
55 9!-3 71
Job Tdentification 56-71 CAL WATER AS311%
{5 F/o)"
Card Two: Input Formal Specification Card 0L-06 ihEreTe
pats Cards: One for Esch Observation - Use Special Coding Sheet MD
Card Following Observetion Cards: Regression Contreol Lard
Nurber of Variables (seme as on Card 1) 0405 Z
10 "Lr
25 Y!O 27
25 ?!:} ]
Variasble Control Card:
Hote: Dependent Variable must always be iast
‘ﬂiiwﬁﬁ iy 0
09__10 1§2 ki
l!}‘*}_S 1!3 %
}9_20 95\}; o8
24-25 -
znd 50 on for as many variable as are used {mex.: eight per csrd)
fnd of Jobh Card: Oglumns O1-10 "tnd of Jou”
End of Regressions Card: Colazms 01-18 "#nd of Rerressions”



CPUC Hydraulle Branch - MURFG Program - MUREG Data

(DUMMY)
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Indep. Indep. Indep. INDep, _ Dep. _Dep. 2, Left Justified
Var, 1 Var, 2 Var. 3 Var., 4 Var. 5 Var., 6 3. Dep. Variable Rightmost
m;ﬂ Z_I_Jl«! 5[&{7{8‘ 9Lm i1 ul:){ulas as[sfrtm wlzolz: ??ln zht?szas‘n aglﬂ[)o 11132133{ 34133 36137 38| 19| k0]et | a2 h)‘_u 5 116 67| N8 WG| 50351 52153 [5k[85 156{57 5&3950‘51 16 &6566l6?&69m?t T2|TI [P TS IT6 1T | n%ﬁ
TR EEEEE RN RN U YRR NI E N AL R A T Y
66 a it Pedilny i e s i b b i %82 L L Lt L Lt
071y S L0788 Lt Zee3s L Ll b bttt bt
081 s i 8220y 63y g Lo 87 i e L
69 1 087y 62 18 35 ANENERRE Y NN E ANy
700 g 480026010 0 632 L 97020 L
720 0t V2B 183010 L V958 i i b L
oo V33 06200 i 082040 ity (Lb il it e
M e 9008 i 82007 e a0t 828 s i b
cbddiapi et i b v s b et e et b b e e et bt Lt
S ROV A IO 0 10 V0 O I T O O RN RN IS E s I AN RN NS AN TN R RN R
N NN SN RN SRR N EUNE AN NS aE R SN A AN SN AN N RN S RN NN N o
NN RN AN NN AR AN AR
R NN NN NN NN NN AN RN NN
RSN NE ER N NN RN NNy
NN LN RN RN AN FE NN NN NN N
Lot bbb b ieie b it botieteree bty ri bbbt v bvt et bo ittt et
L NN RN RN NN R AR NN
AR RN NN RN TSN AR I IR RN
RN NN NN NN AN A A E AN AN NN
RN N NN N TN AR AU AN
NN NN NN AN a e
N RN NN NN NN RN AN RN e
NN NN N A N A NN NN TN NN .
b ; Ll b ] ] ! Lt
! Elliugj} ej? g1 9hefrtlizln su1516171pt192d21ﬂzﬁ‘unz,nlm[wim*)s)zn3;}5)6)73&30&{!‘.1;&{&]%&&5«6357& : SI525)!5’1555657589960{656263&6566{6?656970?1 niﬂmﬁ%'ﬂﬂﬁm .
jw]




CHAPTER 4
ESTREVS PROGRAM: ©

As noted in Chapter 1, the ESTREVS Program estimates and calculsteg
revenue as a function of teriff type, billing procedure, rates, and existing
and projected consumption and customers; all in general accordance with Standard
Practice U-25. As described in Chapter{5,'ESTEEVS”iSVautomaticalLy'connect@d
to CLIMATE when the Engineer submits an ESTREVS data input form (Exhibit £) along
with forms CT and CD (Exhibit A): Much of what is discussed here is of background
nature as the Engineer normally need know only how'to fill in tﬁe‘ﬁSTREVS form.

_.Basically, the program uses Engineer furnished billing growth

data. estimates along with Engineer or computer determined values 6f.QfR), a(n),
Q{A) and Q(B) to dévelop~the following ratios which are used ﬁ§J§réjéc§ an
applicant®s Water Use Analysis Table from its reco?&e& values to that which wouid

approximately exist in the normalized and test'yearéééf

Q{ru) = 2.% - %%% ) %é_i%

B(R}) = B(N) Thus B(RN) = 1.0
B(ra) = P2

o) - SN - gy

B{RB) = Bg |
ore) = =B} _ UB)B(B)

=q(R; =~ Q(R)B(R)
In caﬁjunc%ion with the above equations, the following relationships
are used-to“yrcgect growth of billings corresponding to those meters that are

larger than the smallest size:

o) - 228
BX‘S{RB) - M

2xs({R)

1/ The ratios shown here apply to the service charge type of tariff, 4
slightiy more complex version of these ratios is used for minimum charge
tariff per Exhibits H and 1.

41



L - BSTREVS PROGRAM

A. Required Input Data for ESIREYS
Three types of input date are required:

~-a Water Use Anmlvsis Tseble prefersbly based upon the latest

recorded year dats,

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

requireé to project customer and consumption changes,

_ --Prieing data for minimum or service charges and unit consumption -
as ;a- function of time, rate block locstion, and billing period.
The Water Use Anélysis discussed in Part 1 that follows 1g required f
to esteblish & reference listing of bills as & function of meter size and
consumption rate vlock. This basic customer reference ié then expanded as =2
r:‘u;zctiz_a_zg of growth of cusiomers and consumpition by the use of growth ratiocs
a8 discussed in Part 2, starting on page 4 %gj
In Part 3 {page 4-12) the basic pricing dats is collected %0 record
present and pmposled tariff rates. All this information is then inserted in

the computer's memory per use of the ESTREVS Form (492.12B).

The preparation of dstas input iz not difficult after the Englineer

has tried it one or two times. The only plece probiems mey arise is in the

choice of data for Carde 3 {Bills per Rete RBlock), 5 {Bille by meter size),

and 10 {Consumption per Rate Block). Cards are used for feeding the computer
and are made from date on the ESTREVS Form. Spaces 79 and 80 are used +to
identify the cards. That selection process requires study of the Waiter Use

Analysis Table as it is & function of tariff type.

To simplify understanding, Water Use Analysis Tables based upon

monthly billing cycles are discusssd ﬁfé'ﬁ ; after which bimonthly billing

gj Note that overall conswmption is based upon the last recorded consumption
velue of MUREG. As discussed in Chapter 2, unit consumption equels the
Water Use Analysis caloulated value and is determined by dividing the
total sales conswmption by the totel number of bills, irrespective of
whether they were partial or complete bills. See Exhibiis D1 and Feols
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cycles are reviewed. Part 4 {starting on page @-3_3) provides details as to
now 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 Analvsis Tables

When using the program, the Water Use Analysis Tablezf must be in
the format similar to that furnished by Cal—American.E/ 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,
28 well a3 an annual printout, which may be useful for more sophisticated
analysis.
Exhibit D.1 (and related Exhibit D.4) were developed by Cal-American
4o estimate mindmum tariff revenue. We have modified them to obtain Exhibits E.1
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 ome based upon

g/ The Water Use Analysis {WUA) Tables shown 1ist the total mumber of bills
issued per year. HNote that the horizontal lines such as shown on
Exhibits D.1 and E.l split the table in accordance with a tariff defined
on & monthly basis. If billing is on a bimonthly basis, some imput to the
ESTREVS Form is modified as discussed in Part 5 of this chapier and as
iliusirated in Exhibits F.1 and G. 1,

gf The Cal-American table is the basic one from which a typical single meter
table such as shown in Standard Practice U-25, page -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 L4-20,




rounded values,éf thus the three columns on the extreme right of Exhibit D.1
are not exactly corrects The small error resulting from that assumptign is
eventually corrected through the use of the overall revenue adjusiment faétor 7
ratioc {called RRCR), which relates recorded revemue to computed revemue for the E_
recorded.year R, i
&« Minimum Charge Tariff
Let us consider first a teriff format as shown on
- Exhibit D.1 with asscciated manual calculations on
Exhibit D.k. This exhibit illustrates the estimated
CCF sold as a function of rate blocks. It alsc shows
the bills associated with those sales. The solid _
stepped line on the left side of Exhibit D.1 separaies
the bills for which consumption was less than the
respective minimum {which is a function of meter size)

from those which exceeded that minimum. Consumptiion

was less than the minimum for bills listed above the
stepped line, while it exceeded the minimum if it
occurred below the 1line {except for smaliest size meter
in smallest block). Note illustration in upper right
of Exhibit D.1.

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

plock 125,285 bills were associsted with collecting

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

éf For example, the “average consumption in block™ of 2 CGF is based upon meter
readings which could have actually varied from 1.50 to 2.49 CCF but which
have all been rounded off to 2 CCOF by the meter reader. {See Standard
Practice U-25, page 2-3.) For consumption in larger ranges such as
31-35 COCF, an average value should be caleulated from the actual bills
as is indicated in the sexhibit where average consumpticon in Block is
1listed as 32.7 CO0F rather than 33.0 CCOF.

i 3
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was based upon usage of waler beyond the respective meter
size minimum consumption. Also in the example shown here,
the mininum cansumptian 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 1-inch meter
$2.55 plus the conéumption cost for {10.6 - 550) CCF at
$0.40 per CCF or $4.80 per month. Other meter minimum
charges are based upon the same principle as shown in
Exhibit .1

Exhibit D.4 also shows how the above Exhibit D.1 type
information iz used to spread consumption to take into
éccounﬁ proper rate block billing chargssé/ {Exhibits F.1
and F.i provide similar information for bimonthly billing
cycles).

Service Charge Tariff

Exhibit E.1 is almost identical tc Exhibit D.1 except that
only the data reguired for a Service Charge is shown.
Exhibit Eok is similar to Exhibit D.4 and fulfillis the
same purpose. (Exhibits G.1 and G.4 illustrate the
bimonthly cycle application.)

Data Input Form ESTREVS {492.12B) Details

Exhibits D.2 and E.2 illusirate filled-in forms with data
provided from Exhibits D.1 and E.l, respectively, plus
information as developed by methods described later in this

practice. Units for each quantity are shown at the top of

%/ See Standeard Practice U-25 for details,
this data and carries out the procedures shown for each year.

45

Hote that the computer lalkes all

s e

i
:
3
;
i
;



4 - ESTREVS PROGRAM

the form. ZExhibiis D.2 and E.3 provide typiéal ESTREVS
printouts for both tariff types. Data from the form is used
+o make up 11 cards labeled 1, 1A and 2 through 10. Card
numbers are used for identification of the daté form location
throughout the following discussion. |
The sources of data from the Water Use Anslysis Table for
use in ESTREVS are shown typically in Exhibits D.1 and E.1
for monthly billing cycles. FExamples with bimonthly billing
follow.
i. HMinimum Charge Tariff
Exhibit D.1 illustrates a water table with the soupce
of much of the card dats identified.
Card 3 {bills by rate b:i.é.cks) values are to be cbtained
from above the heavy stepped line for the asmallest size
meter and below the line for all other meters. Apart
Irom the bllls 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.1 for the & - 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 smalliest meler size in

the first block.
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Caxrd 10 daets is obtalped from the right hand side of
Exhibit D.1land represents the consunption per rets

blockz—/ sssociated with Card 3. Note that color/shade

" coding is used in the Tields to further ald in choice
of the number reguired %o be filled in. Tompare aliso
Exhibit D.2 to Exhibit D.3.

Card 5 data consists of the number of bills that used
lesz than the minimum for each meter size excluding
the smallest meter size. It 18 obitained from the
bottom of Exhibit D.1.

2, Service Charge Tariff

FPor & Service Charge Tariff the figure o he usedrarse

those from Exhibit E.1l as tabulated in Exhibit E.4.
There i8 no stepped line required in anslyzing such &
tariff because no fixed amounts of consumpiion are
available for specific melter sizes for & minimum charge.
Compare Exhibit E.3 4o Exhibit B.4.
Date for Card 3, therefore, comes directly from the right hiarnd
gide of Exhibit E.l. Card 5 data comee from the bottom of the
Exhibit, with Card 10 dais from the extreme righit-hand sdge.
2. Growth Dats
The follovwing input deta iz %0 be provided by the Inginser and entered
in Carde 1 and lA. It is used by the computer to calculate the appropriste

retios listed in the right-hand column as Tollows:

7/ With the exception of the first block, the consumption 1s that associated
with bille grester than the regpeciive minimums,
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Input Dats Symbol Computed

Becorded weter consumption (NTF ‘meter-veosr; R{®Y :

Normalized vater consumption CCF/meter year Q(®) QRN )

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

Test Year B forecast consumption CCF/meter year Q(B) Q(RB)
Recorded bills {total) per Year:él B{R)

Test Year A forecest bills for the vear B{A} B{RA)

Test Year B forecest bills for the year B(B) B{RB)
Recorded bills (except smallest meter) per year:é/ BYS{R)

Test Year A forecast bills for the year BXS(A) BXS{RA)

Test Year B forecast bills for the year BSx{B) BSX{RB)

Revenue adjustment factor determined by dividing
recorded revenue (RR) by computed revenue (CR)
as determined by Water Use Table for Year R 9/ RRCR
Note that when the combined CLIMATE - ESTREVS Program {ONESHOT) is
used, the above G-lebeled dats on consumpiion iz not %o be inserted by the
Engineer ag it ¥ill be calculated by the computer and aviomsticelly delivered
to the ESTREVE subroutine,

8. BRatio Q{MN) used to convert the water consumption in rate blocks

and in total Trom thet vwhich existed during the recorded yvear Lo
that which would exist during & normaliszed year. It is idemnticsl

te the Ussge Factor of Standard Practice U=25, page 6-3, paragraph
Hormglized yesr consumption refers to the water consumption that

would be forecast for the recorded vear by the Modified Bean Mulll

Regression Method. In considering the normalized year, no changt

8 / Aetusl number of bille, irrespective of mwonthly or bimonthly billing cyecle:

Minimum value however for any (R) value must be 1.0 and it must be entered
9/ Computed Reverue (CR) caleulated by computer using G(R), B(R), and BXS(R)
&8 found in recorded vesr Water Use Anslvsis Teble,

10/ We have jgnored the procedure dis A 5 = ord i 4
=M paremrathe 10 d The 05 e discussed in Standard Practice U-25 on page &

[ PR o g
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Ratio Q{RN)

Ratic Q(RE)

Ratio Q(RB}

b - ESTREVS PROGRAM

the number of bilis is assumed between it and the recorded yRar.

The general expression is:

Total Forecast Water Consumption {Hormalized) for Recorded Year R
Totel Recorded Water Consumption for Recorded Year R

- SNy E
z:Q%R; - Q%R;

For & minimum charge tariff the ratic applies only to consumption

grester than the meter minimums as discussed in Ex_ﬁibit o
Ratios Q{RA) and Q(RB) are used to amccount for the estimated
chenge in the water consumption by rate blocks and in total
from & recorded year to the vsiues the staff estimates for
the two following test yvears 4 and B. It is identicel in

definition to the Usage Faclior above, except for refex;eme

+ projected years.

d

Total Forecast Water Consumption for Year 4 . =A
Total Recorded Water Consumption for Recorded Year = =EQ(R

Total Forecast Water Consumption for Year B =B
Total Recorded Water Consumption for Recorded Year  =Q(R

As noted previously, this informstion can be furnished directly
by the CLIMATE Program, to ESTREVS via LINKUP. For a

minimum charge tariff V‘i:he ratic applies only to consumpiion
greater than the meter minimums sg disgcussed in Exhibit J.
Batios B{RA) and B(RB) sccount for the Engineer’s estimated
change in the total number of bills. These ratics are identical

to the Growth Factor of Standerd Practice U-2%, page 6-3 s paragraph 7.

s
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As noted previously, by definition, that the number of bilis in 3 '
the recorded year eguals that of the normalized year, and that

B(R) = B(N)

and
Year 4 = Year R +1
Year B = Year A 41 = Year B +2

Total Bills for Year A - BLA
Total Bills for Year R B{(R,

Ratio B(RA) =

Total Bills for Year B - B{B
~ Ratio B{RB) = Total Bills for Year R B(R®

d. The Engineer®s estimated changes in the number of bills {except

for those associsted with the smallest meter) is designated by

the terms BEXS{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 {he smallest
size. The slight serror occocurring in revenue estimating due %o
lumping meter growth together rather than estimating growth by
individusl sizes is ignored. Different growth rates are itypical
in most rate cases. TFor cases where utilities lump ail metlers
together irpespective of size, see page L—-20.

Bills {Fxrcept Small

Hatio EXSQRA} Bills {Except Small

_ Bills (Except Smallest Meter) for Year B B _
Ratio BXS(#B) = 5357 {Fxoept Smallest Meter] for Tear B ~

calculated. See Exhibit J.
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Ratio RRCR is used to adjust revenue figure from that which
we theoreticelly 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 Practice U-25, page 63, paragraph 5.
It accounts for a number of errors that creep into these

practical calculations,

fHecorded Revenue Year B _ R
Computed Revenue Year R R(C

Ratioc RRCR

Miscellaneous

1. The use of this program does not depend upon the methods
used in estimating the values listed on Cards 1 and i1A.

2., DNote also that the compuler internally uses a large
rumber of decimals but generally prints out results of
calculations only to a smell number of places. Thersfore
the arithmetic sometimes appeafs 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 %o increase by
2 percent a year and the billis except for the smaliest
size {BXS) by 1 percent a year (See Card 1). Water
consumption grows on the average as shown. ¥For
demonstration purpcses, we have generally -assumd A

Q{R) = Q{n).

411
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3. Rate or Pricing Data

Present and proposed meter charge pricing data is to be entered
on Cards & and 7 while consumption pricing is 4o be similarly entered on
Cards 8 and 9. The number of entries correspond to Card 2, Items RB and

MS, respectively. HRemember color coding!

Note, however, that with a minimum charge tariff, i<he unit consumption
charge for the first block {Cards 8 and 9, spaces 1 through 7} is to be the
minimum charge, not the eguivalent 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 OCF is $0.51 {as shown on the service charge

input data sheet, Exhibit E.2).

4~12
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L. Data Input Form ESIREVS (192.12B) Details — Monthly Billing

a. General

1. ALl values to be right justified except 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. ¥Fields are

to be generally filled in starting at the left side and
in rising sequence, but data within each field must be
right justified unless specifically prohibited.

he Bach 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 1A is ignored. <Tard identification
is in spaces 79-80.

5. Remember the colors of this form sre to assist the Engineer
by alerting him as %o the number of eniries rsquired, as
indicated on Card 2, Items RB and MS. BB {medium green)
refers 4o the number of rate blocks while MS (white) refers
tc the number of meter sizes. They indicale respectively
the mumber of fields to be filled in, per card, i.e., 2,

3? ’8‘§ ? md’ 3«‘@9 azld ‘]@g 55 é and ?s

4=13
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6. The form may be modified in the future, and such will be
indicated by changing the last letber of the identification

492.12B.

Gard Input

k!
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 inserted
-:{n spaces 1 through 7 o command the computer to perform a
"one-shot run® if that is so desired. If time trend is not
desired in ONESHOT, then the word HORIZONTAL is 40 be placed
in spaces 6% through 75 {labeled TREND). ‘
Card 1A i3 to be filled in only when 2 reverme sstimate withoud
a consumption sstimate (ONESHOT) is required. Note units are
CCF /meter-year.

Card values must lie between 0 and 9999999.%
except for letter inpui.

2. ©Card 2 contains the rafe block upper limits and is also Lo be
used to indicate 2 minimum or service type tariff through use
of ¥1% opr "0". In addition it is used 4o indicate whether
billing is monthly_ or bimonthly by entering in whiie space 75,
symbol M or B as appropriste.

Card 2 also contains an identification field and plus a
listing of number of rate blocks and meter sizes.
Ttem RB: This is the count of rate block upper limit

values. The values can run from 1 through 9.

414
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Ttem MS: This is the count of meter sizes which ars
Lo be enteréd on Cara L. Values start at 1.
Hate élock Upper Limitst These are integer numbers
running 1n value from 1 to 999999%9. The mumber of entries
must agree with Item RB. The right-most field is used
to represent "infinity,” and may be any integer number
larger than the highest rate block limit actually used,
For example: 999, or larger, if the greatest actual rate
block upper limit was 65C. "
Card 3 is to contain Recorded Bills by Rate Block, as discussed
on pages 4~6 and 4~7, plus job request date. _
Card Values: Integer numbers with the number of fields
used correspording %o Card 2, Item RB.
Card 4, Meter 5izes: List ail meters in the system. Exampless
5/8~inch entersd as .625; 3~inch entered as 3.000, or 33 lii-inch
entered as 14.500, orlk 5 {zeros to the right of the decimal
point need not be entered). As meny entries as Card 2, Item MS
are to be used.
Card 5 is for Recorded Bills by Meter Size: Integer numbers as
discussed on page 4~7. Entriss correspond to Card 2, Item MS
end Card 4.
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 correspord to Card 2, Item M3, and Card 4.

4~15
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7. Cards 8 and 9, Present and Proposed Rates ~ Consumptions
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.Blccks, as discussed on page i

Xnteg#r numbers. As many entries as Card 2, Item RB

are required.
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5. Dats Input Form (492.12B) Details - Bimonthly Billing

While tariffs are usually defined in monthly terms, the billing
cycle may be bimonthly. If that is the case, the pull-out of data from the
WUA must be :m accordance with the actual pricing out of the bills, e.g.; a
bimonthly minimum charge is twice that of 2 monthly minimum charge.

. Exhibits F and G illustrate minimum and service charges on the
assumption that the bills and total consumption shown on the WUA represent
the bimonthly billing cycle case. You will note the -braak-—-i:‘mes between the
rate blocks have changed from the monthly billing exhibits, and, in addition,
the line separating the minimum bills from those reporting consumption greater
‘than the respéctive minimums has also shifted up to higher values, thus reflect-
ing allowable consumptions in the bimonthly case. These changes must be
reflected in the data input form as follows:

i.

rge Tariff (Exhibits F.l through Foh)

Card 22 Double Meter Monthly Rate Block Upper Limits {GCF)

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

Cards 8 & 9: Double Meter Monthly Tariff Rates for lst block
orily, which is the basic monthly minimum
charge {spaces 1 ~ 7). Do not change consumpiion
charges {$/CCF).

Ciher Cards: Read Bills and consumption figures as defined

on WUA Table and beginning on page 4-18.

b1
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2. Service Charge Terif? (Fxhibits G.l through G.i)

Card 23 Same as Card 2 above
Cards 5 & Tt Same as Cards © and 7 above
Other Cards: Same ag Other Cards above

3. Billing Type

Per Part A.4.b.2 {page 4~1%4) always insert M or B in space 75
of Card 2. If nothing is entered, the computer will assume a
monthly billing cycle existis.

B. Examples of Each Type of Tariff Computation

1. Minimum Charge Teriff — Monthly (See Exhibit D.3)

Preface page {The first page of the printout seb--note each page is
numbered in sequence) liste the input data. The recorded appropriste bills and
consumption data sre repeated on peages 1 and 2. On page 2, the recorded datse
is ratioed up or down vie Ratic Q(RN) in order to develop data for the normeliz
year, after which the consumption is "spread.” Q{RC) 1s used ito determine RACH
{Exhibit L however provides a beiier demonsiration of the determinetion and use
of the computed year to determine the BRCR value as recorded and normalized
consumption were not equal as was assumed here.)

On page 3, the same operation is repeated for fest year A. In this
case, the computer alse ratios the bills by block by taking recorded in-fomsatiﬁ
and muitiyhgiﬁg it by Retio B(RA). The ratioed rate block consumption is
obtained by teking recorded information and multipliying it by Retio Q{RA).

Test year B is shown on page k.

On page 5, the consumption revenue sub-routine is begun. The

normalized consumpiion quantities are smultiplied by the two different consump-
tion charge rates {present and proposed rates in dollars per GCF) to get pevent
based on cchsumption. On pages 6, 7 and 8, the operation is repeated. The ol
consumption in the second column from the left is not summed up for the minims

charge tariff as the first {Ewe*s’t} block quantity refers to bills and not CCF

[ R U, I P SR S PO A e T £
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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 10,the revenue based on both sub-routines are summed up and then multiplied
by Ratio RRCR o calculate the finel revenues entitled "Adjusted Totels.”

The RRCR value is determined by computing revenues based upon
recorded year values of consumption, ete. and comparing it with the recoxded
value of revenue. That factor 18 used throughout the rest of fhe compuisiions
{for normalized and test years). The Summary Page lists the computed RRCR.

2, Service Charge Tariff - Monthly {See
Exhibit F.

Procedure is generally the seme as shown above. Input date, however,
ig slightly different, as discussed above., You will also notice %hrﬁughﬁuﬁ
the printout that there are slight differences beiween the service and minimum
tariff calculestions, which are all in line with the standard procedure.

Of special interest 1s that the meter sub-routine is such that the

oversll sum of meter bills is projected by Ratios B{RA) snd B(RB), but the
bills derived from sll meters larger than the smsllest is projected by Ratios
BX3{RA) and BXS{RB). A= a result, the 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 completed ESTREVS input sheets

for bimonthly billing, See typical printouts pages F.3 and G.3.

419
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C. Rate Changes During a Recorded Year
The program has been developed on the basis of no recorded or
proposed prate changes during a year.
To handle a rate change during a recorded year, the following
alternatives should be considered (ignore RRCR factor):
l. Obtain Water Use Analysis 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. GCalculate an average annual pricing schedule angd
apply to the ¥Water Use Analysis Table.
ke Using same Water Use Analysis Table, determine
revenues at the different rates and interpolate
the anmual results.
D. Swall Utilities
Smail utilities often omlt reporting on their Waiter Use Analysis
Tables the existence of meter sizes greater than the smallest size. When
that ecgurs and is accepitable o the Engineer, the approximation io be
used is to assign BXS(R) = 1.0 and BXS{A)} = BXS(B) = 0. Proceed from
thal point assuming no meters exist that are larger than the smallest
and therefore all meters are equal to the smallest in size (usually
5/e% x 3/4"), The RRCR factor will tend to compensate for the erronsous

meter count.

L-20
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162,868, 1 Meters Motr Yae WATER USE ANALYSTS TABLE Batm ',Q _
'y 2 Minimum Charge TAriff iy
L
{ {‘é Monthly Billing Barwm &
o ] : T
o /‘0 (R Quay Garm (R 5
N i S dma el :
:“Fate Block ! J: / “UHIRImam T Averege Q Uit . .
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cand Charges : 100 eu, f6. . G T : - T &9 5 @/ Total ‘.’ Bloek & i Sloek : Total(i) _?*.Biocic(z):]dinimums(;s):
# o 7 ¥ i 19332 -
Card ™2 § 2 g 1,854 é ik 1 1,85 & 14k 1,720
2,38 136 2 4,768 274 5,496
| 4 3393 g4 180 3 9,579 § 540 9,039
| = h,lae o 147 b 16,752 o Tha 14,004 L/
. S 5,091 4o 5 25,955 % 1,370 24,585 I
%, 008 563 3 35,028 1, 608 31,5201
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1 7o lkb 495 8 59,568 3,960 55, 608 |
1 i 75527 172 g 87,743 b, 248 63,495 |
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8L = %0 LB Y W w9 53 2 2 B s & 2 g5.1 29,353 & 170 29,183
91 - 100 | 43 10 73 65 1 - 252 95,5 2,062 4 24,062
00 -125 (@) 52 w0 L w5 e 2 B um Koo 112.6 53,82 § 225 53,587
126 - 130 13 L3 100 wy w3 | 290 137.6 39,893 g 39,803
J 151 - 200 13 &7 121 157 22 1 8 12 an 3 173.7 6h,h52 & 521 83,931
Card #8 ~ 201 - 300 8 2 23 525 4 h—-!Lf__r b53 3 2.7 10,81 & 1,468 209,373
301 = 400 5 2 27 13 28 4 2 | 6 ; 209 i 7.2 72,571 1Y) 72,224
KO3 - 500 1 21 b 6 110, 38 1 121 Wb, 53,984 53,984
501 « 1,000 6 32 16 68 | 651 @ 295 692.2 204,202 204,202
over 1,000 . 32 k2 68 1 90 1 0s 213 2,928.3 23,273 623,273
Totals 139,722 17,975 276 186 125 2% (162,968) 3,858 3,843,022 35,755 3,807,267
. : — Y
Card #5 100008 .93 99.07%

Rills W/Qvg Respec};ive Minimum Q
) Min. w/o 3/8"
Bxs(R)

8 17,975 1,922 216

2,738

{1} No. of bills by meter size, Total X Avg. Conswﬁp?ion Block.
{2) Min, No, of bills in block B
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L I A BEVE ™y 75, o718 TAWIFF TYPE § mMImisMym CHARGE LA BilLl Lt
R w  ESTIMATEN wATER HEVENUES =  LISTING UF DATA + RATIOS ﬁ%@ﬁﬁk%ﬁ”“aﬁi%g“%%n
INPUT DATA 1DEnT VALUES
e 0 D 4 T A D D R D U KR e DO 4 NN A 4P g R A o @ wa oy W R R N R
HECORDEDG CONSUMPYIUN (0P PER mETER VEARM Wi} 283,90
NORMAL TIED a(N} 283,0 #
TEST YEAR A FORECAST G{A) 29440 Caord " /4
TESY YEAR B EFURECAST A{u) 00,0
RECORDED AVE NO DF B1LLS PER YEAR BeR) 162968,0 ')
TEST YEAR A  FORECAST Blal 166227, 4
TEST YEAR B FORECAST TEY) 169558 ,9
E
RECOHDED AVG WO OF B1LLS PER YEAR (EXCEPT SHMALLEST METER) BXS(H) 2320640 ¢ Card ¥/
TEBT YEAR & FOHBECAST BRE(A) 23478,5
TESY YEAR #  FORECAST BX5(8} 23713,.2
RELOHDED REVENUE RER) 1601707,0
CALCULATED HATIOS FROM  INPUT  DATA
wwmmﬁﬂﬂ&tﬂwﬁ“&&qﬂkﬂﬁllcﬂwmﬂwﬂﬁwﬂhﬂhﬁﬂﬂﬂﬂ'lﬂl
RATTO @(RC) 10000000 TO tHanGE REC YR CONSURPTION TO COMPUTED YR CONSUMPTION (ALWAYS 1,0000000)
RATIO (MR} 10000000 TO CHANGE REC YR CONSUMPTION TO NORMALIZED YR CONSUMPYION
RAaTID Wik 1.0492020  T0 CHANGE HEC YR CONSUMPTION 7O TEST YR =A= CUNSUMPTION
RATIO GRw) 1,1036817  TO CHANGE REC YR CONSUMPTION TO TESY YR wBe CONSUMPTIUN
RATIH BlRA) 140202173 TO CHANGE ALL THE REC YR BILLS 7D ALL THE TEST YR =he BILLS
RaT10 B{Ry) 1,0408407 10 CWANGE ALL TME REC YR BILLS TO ALL THE TES] YR wBe BILLS
iORATIO BXS(RA)  §,0100017 YO CHANGE THE REC YR BILLS (LXCEPY SMALLEST METER) 10 TEST YR eA» gILLS (EXCEPT SMALLEST METER)
:i RATIU BXS(RB)  1,0200981 TG CHANGE THE REC YR BILLS (EXCEPT SMALLEST METER) 7O TESY YR wBe BILLS (EXCEPT SMALLESYT METER}
NUMBER OF HATE BLOCKS = 3
NUMBER OF METER S517ES ® 8
RECORDED DATA YE&R W
A Rk O R ) ED O gD T O3 O W G o wn T s g BF 68 53 R e
RATE  BLOCR  RED NU Uf HED CONBUMPTION CONSUMP T EON
UPPER LIMIT  SILLE PER MER RATE ©L0CK
(eoEy RATE BLOCK CCF PERLIEAR
Card N Cord '
w2
iy l1o0a099% | .
WUA \ 9995 WUA  \guzuss Cord ¥9 W4
METENR AVG NU OF METEN  (RANGES
81768 4ILLS  BY 5 PER MONTH
PRESENT  PROPOSRD

(INECHMEDS Y HETER SB1Z4E

U400
PR, oo

fICﬂ?fo *5
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B ow» 24 REVENUE CALCULATION = HMETRR SUB=ROUTINt

5 B € W P Nk R 6y A o oD G5 G SN SF S0 Mb OR Uh 4 W RO 4D G 4 5D D 0R GD 4D WD 0D KD 9D O 6D e O EF U0

Fage 9F) METER SIZES¢ KATESs ANO  REVENUES

FHPSERERERREREE  (OMBUTED AND nMORMALTZED YLARS BEEERIHEFRARBEERARE  TEST VEAR ods SEE3200300844308ds

LZ

[
EEEREL LR E L E LR T L 1t
§

B{RA) AND BXS{RA}

RECORDED METER HETE#® TEST YEAR  METER HETER
METER  NUMBER CHARGES REVENUES CHARGES HEVENUES NUMBER CHARGES REVENUES LHARGES REVENUES
BIZES  OF BILLS  PRESENY PRESENT PROPOSED PROPOSED OF BILLS  PRESENY PRESENT PROPUSED PROPOBED
La0080 3036, 4,800 144573 5,500 160698 3606, 8,800 14,719 5,500 LT LX)
1p%00 Ut 8,000 Jedlit Y200 3¢928 431, 8,000 32450 9:200 5908
2:000 5485, 12:500 Hed1} 14:500 84003 348, 12,500 PR T 14,%00 54053
Fa00D 14, 25:000 322 260,000 i64 §4, 23,000 325 2hg 000 k11
4,000 ids G0,000 480 e, 000 552 12, 44,000 48% §6,000 558
6,000 [ 80,000 520 92,000 368 4, 80,000 323 $2,000 372
§,000 204 12%,000 2:+500 14%,000 23900 20, §2%,000 2¢52% §45,000 29929
TOTaLS

2600 3858, 2000 25923 2060 29818 3897, LT 2bel8l 2000 302118

33;****#@&&!##‘####*&*! TEST YEAR wie FRALPE PR pLRER YRR

B{RB) AND BXS(RBE) '

1,000 3097, 4,800 149886 5,500 179034
1500 a3b, B,000 3,085 4,200 44007
2,000 352, 12,500 45399 16,%00 Bsi03
F.009 18, 23.000 jz8 26,000 371
4,000 id, 40,000 490 46,000 %63
b 0B0 4, 80,000 326 92,000 37%
B,000 20, 125,000 29880 145,000 20958

TOTALS

p 000 5936, 4000 Zhsuda 000 509482



o N —— TARIFF TYPE 1 MINIMUW CHARGE
C & GRAND TOTALS » REvVENUE I DOLLARE PER YEAR

DD DG N a3 85 0% o we

COMPUTED HORMALIZED TESY vEaAR YEST YEAR
HQUT INE VEAR YEAR ohe LT
PRESENT PROPOBED FRESENT PROBOSED PRESENT PROPOSED BREJENT PROPOSED
e 195950639 1.841+803 199950639 1,841,803 o0 709324 1,927,989 197520788 2502341580
B g 25e¢92% 299813 24%5.923 299813 269183 30!!33 2boluy $0ed12
TOTALS 166219863 18740818 L1rd21+563 1.871901s 196960807 19885400 Be¥799233 2:.0%530%62
RECH
ADJUSTED
TOTALS le@Qio707 1v8488:498 1e9GLe 707 1.84a8,008 19&?5?73“ 1993495123 1e787 9846 3!0299@16

I3

82-%



82-¥

LiE] :us&mﬁwrggtrs FAEERR WA DATE 8 757 $rL8 TARIFF TYPE § AIMIMUM CHARGE MONYMLY BILLING CYCLE
UMMARY Fab = PaT4 anD RATIOB FROM PREFACE PAGE PLUS R{r) 2aND RRER

INPLY BATA iDEnT VALUES

W B T ID u D o EH 4D 0N T R 2 R 4 TR 0 BN R W o om e W W o @ W e B o D o W W

RECORDED CONSUMPTION (0F PER METER YEAR G(R) 283,0
wGRMAL TZED Biny 283,.0
TESY YBEAR & FORECAST G{Al 491,0
TEST YEAR B FORECASY IEY 306,0
RECORDED AYG NO OF BILLS PER vEaR BLR} 1629668,0
YEST YEAR A4 FORECAST BLald {66287 ,4
TESY YEAR ¥ FORELASY 8ig 1694%%1,9
RECOHDED AVE NO OF BILLS PER VEMR [EXCEPT SMALLEST METER) BES(H)Y 2324640
TEST YEAR A FORECAST BRFLAY 23478,5%
TESY YEAN B  FORECAST Bigey) 23713%,.2
RECORDED REVENUE R{A) 1601707,0
REVENUE via «aTER USE TAHLE BY CUMPUTER Ried 1621563,

CALCOULATEN RaTIOS FROoM  InNPUT  DATA

5 T 5 0 G 6o RO My O N O DY P R D W 00 OF DD ) D 4D D (D G G g v U O O O U K

RaTy0 G{RC) 10000000 FO CHaANGE REC YR CONMSUMPTION T COMPUTED YR CONSUMPTION {(ALWAYS {,0000000)
AAYIO WlRN) 120000000 10 CHANGE REC YR CONSUMPTION TO NORMALIZED YR CONSUMPTION

RaTi0 G(RAY 1,0892020 YO (HANGE REL YR CONSUMPYION TO TEST YH wge CUNSUMPYION

Havie iRy} 141036817 TO {RANGE HEC YR CUNSUMPTION TO TESY YR oge CUNSUMPTION

RATIL BLRA) 1,0802573 TO CranGf aLb YME REC YR HILLS TO ALL THE YEST YR =de BILLS

RATIO B{ks) 10808407 YO0 CHANGE aLL THE REC YR BILLS YO ALL YHE TEST YR w8« BILLS

RaTilt BXSIRA) §,0100017 10 LWANGE THE REC YR BILLS (EXCEPT SMALLEST SETER) 10 TEST YR wis BILLE (EXCEPT SMALLEST METER}
RaTiO BAS{RA) 1,020096) T0 CHANGE TwE REC YR MILLS [EXCEPT SMALLEST #ETER) TO TESY Y& wde BILLE (EXCEPT SMALLEST METER)
RATIO RACR VBT THEE  REVENUE ADJUSTMENY FACTUR (REC YR N / COMPUTED ¥R R)~n\\\\"

NUMBEN OF RATE 8L 0OCKS & 3 ) '
NUMBER OF #ETER 51768 5 8 Mot on Frefoce pege

RECORDED DATA YEAR K

LR L E L e e e

RATE  BLOOCK REL WO OF REC CONSUMPTION COMBUMPTION
URPER LIMETY glLLs PLH PR RATE BLOCK CHANGES
{LCF) RATE BLOCK CEF PER YEAR PRESENT  PROPOSLD
5 17821 554 44 2,%5000 295000
50 12%28% 1908995 WHY000 46000
9495 jes0d 1842638 38000 84000
HEFER AvG WO OF HETER CHaRGES
SIrEd BiLLS 8y 3 PER MONTH
{InCcHESY =ETRR §1iE PHESENT  PROPOSED
cB8%H L7221, £45%0 &350
12000 I3, 4,800 5500
1500 427, 8,000 9,200
2.000 345, $12.500 F4,500
3,000 14, 23,000 26,000
#e000 124 $0,008 b 00
hal00 4y e300 92,000
B,U00 &0, 12%.000 15,000 -




HATER USE ANAIYSTS REVENUE CALCULATION

Mindrmym Charge Tariff

Honthly Billing
- : Number :
:  of >M1mmum Q 0 -5 6 -3
_ Block : Bills LCef : A=5 A =25 Qver 30
o- 5 17,2213/ 55,83 55,834
6 - 30 125,285 1 908 o5 626 ,1&25 1,282 s 510
Over 30 a/ 16,604 1, L2 438 83,020 Ll5,100 1,344,318
Total —>=159,110 3,807,267  765,279¢/ 1,697,670 1,304,318
Minimumsy 3,858 < -
Total Bills 182,568 f
Pregent
Quantity ! Rates Revenues
Minimum 159,110 {$ 2.55 $ Lkos5,731
6 - 30 i,ggg,s?g‘g ,g ﬁ79,§§8
Over 30 5 231 . 510 i
Subtotal %\\\C 7,595,640
Minimum Charges:
1" Meter 3,03 % 4.8 $ 14,573
L AN
3" " ik 23:00 ,322
e ooow 12 ko .00 480
g " L 80.00 2320
8Y N 20 125 .00 2,500
Bubtotel 3,058 § 25 :EES
[ - -
| Total Revenues per Weter Use Analysis $1621,563
§9?2 Recorded Revenues
Residentisl 1,133,247
. Commercial 276,133
| Industrial 2,6§o
. Public Authority 189,647
5 “Total Revenues 1,601,707
Correction Factor RRCR 98.78

L ——

&/ Bills with @ Minimum 4, except for smallest size meter in smsllest block
| vwhere they are all those referred to in ¢/ below.

b/ Bills with Q{Mmimum Q, except for smallest size meter.

c/ ‘Smallest size meter bills with essociated Cof for Q €Minimum Q.
g./ Ignorve this sum &35 ¢ charge is in 155,110 bill guantity charge.

4-30

&4 98 an



EXHIBIT E.1
WATER USE ANALYSIS TABLE

Service Charge Tariff
Monthly Billing

S Rete Bioek T Eonsumption BLock 1 _ Humber of BLils By Meter Bize _
t Meite (&) 3 100 eu, £4. : “B/g7 : v T W g 1 £ : Bt Total

o 1,332 1,332
O 1 1,710 9% 30 17 2 1,854
. 2 2,248 107 20 g 2,18k
3 3,013 162 8 10 3,193
H L, 001 151 15 20 5,188
5 h,917 2P ik 21 §.%%
& 5570 2h3 12 13 +33
7 6,2k3 3hd 19 1k 6,620
8 6,951 tﬁo 2s 19 1 7,46
4 7,055 1 12 1y 1 1 7,527
10 1,593 k83 3@ 11 1 8,110
11 7,113 535 21 1 7,682
18 7,356 579 28 i1 91T |
13 6,953 553 2h & 7,56 |,
1k 6,899 587 23 8 T.517
1% 63291 $36 30 i1 2 6pm
16 5,868 610 26 21 6,522 §
17 5,582 587 29 9 1 6,208 |
18 E,ig ;939 23 h 5,88 &
19 p 3 1 13 5,123
20 3,977 e 3% 19 2 &,5%56
21 - §,020 1,078 63 2 8,082
23 - 2h 5,370 1,007 sy 15 6,hh9
25 ~ 26 LIS agy &% 1o 5,118
27 - 28 3,176 B2o &4 1k h,orh
29 « W 2250 T5k 3t 8 2 32058
- 35 3,53 1,353 154 ) 2 2 5,097
36 - b0 1,809 12 189 83 3,053
LU 1,28k 1,150 308 11k 3 K 2,905
51 . & 49 456 229 8 6 1 1,3%
€1 - 70 149 3% 197 To 1 753
_ TL - 8 % 198 105 ar b b 2 k561 - 3k, 221
315969 . B9 48 121 119 53 2 2 351 4 29,353 | B8
91 - 100 b3 10 73 65 1 252 | & 2h 062
101 - 125 52 120 15k 127 15 8 2 478 | 53,812 |
126 - 150 13 b3 104 117 10 3 290 & 39,803 |
151 - 26b 1% By 12 187 22 6 1 2 i (M 6h,hs2 g
#o1 -~ 300 & 23 11k 233 g2 8 10 5 b5y \\g 110,801 | %%
301 - hOD h 2 27 113 28 26 & 3 209 2,57
501 - 9030 1 21 &b 16 10 8 1 121 53,968
|1 - 1,000 5 12 116 58 65 8 295 20h,202
over 1,000 _ k-2 b8 %0 1 213 623,473
.. 5 R ﬁmm mw‘ " "
Totel 139,722 17,975 2,798 1,922 276 185 125 2h) 162,968 3,843,000
ms(r) o 17,975 2,738 1,988 216 186 125 oh 23,246
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TARIFS TYPE § SERVILE CHARGE

L s ol S % o a A A iy 2 id vl ot o AN ¥ A ML AR P RY
PREEALE PAGE «® EGTIMaTED AATER REVENUES ™
INPUT DATA
A 5 5 8 E R EY o0 GF D g 29 S W D O O O O ) 40 W g
RECHRDED CONMSUMPTION COF PER METER YEAR
HORMAL TZED
FERT VYEAR A FHRECASY
TESY YEAR B FORECAST
RECORDED AvG NO OF BILLS PER YEAR
TESY YEAR & FORECASTY
TESY YFAR B FORELAST
RECORDED AVE MO OF BILLS PER YEAWR (EXCEPT BMALLERT METER)
TESY YEAR & FORECAST
TEST YEAR B  FOHECASY

RECORDED REVENUE

CALCULATED RATIOS FROM

Tnpyt

DATA

LIBYING OF
iogwnt
enen®y
giR}
BN}
Q¢4
atel

#in}
Bial
#8¢sl

BRE(R)
BrRa{A)
BB

Ri{RY

BEEgORPP PR YGTITOH R I QOO VOISR IEan Y

N%NEHLY at%&%ﬁﬁ %VC&E
N M

GATA ¢ RATION

VALUES
FRAYR DTG
283,0
288,0
98,0
300,90

§62968,0
1662274
1695%1,9

23d46,0
23478,5
2371352

2085924,0

TR CONSUMPTION YO GCOMPUTED YR CONBUMPTION (ALWAYS 1,0000000)

RATIO QUREY 1,0000006 TO CHANGE REC
RATI0 Q{RNn} +9NGA6B8 TO CHANGE REC YR CONSUMPTION TO NORMALIZFD YR CONSUMPTION
RAT 10 Q(RA} 1,0488342 70 CHMANGE REC YR CONSUSMPTION YO TESY YR e=iw CONBUMPYION
R&T;C BERB} 11028978 T0 CHANGE REC YH CONSUMPTION TD TESY YR o8s CUNSUMPYION
Ratil BERAY 140200002 70 EMANGE ALL THE REC YR BILLY TO ALL THE TEST YR =4« BILLS
Ra¥iu 8(RB} 1,0408000 YO CHANGE ALL THE REC YR 8ILLS YO ALL THE TEST YR =Be BILLS
RATIO BRS{RAD 1,0800017 70 CHWANGE TRE HEL YR BILLS (EXCEPT SMALLESY METER) TO TEST YR ede BILLE (EXCEPY SMALLEST MBYER)
R&TI0 BUSIRE) 1,0800981 7O CHANGE THE REC YR BILLY (EXCEPT SMALLEGYT #ETER) 70 TEST YR oBe BILLS {(EXCEPY BMALLEST METER}
MUMBER OF RATE BLOCHS = 3
NUMBER OF METER S17€8 & 8
RECORDED DAYA YEAR R
WP EPEPIEOARR PP OROIB DD PD
RaYe BLDCK REC NO OF REL CONSUMPTION CONSUMBYION
UPPER L IMIT BILLS PER PER RATE 8LOCHK CHARGES
(ELFY RaTE aLogx CCF PER YEAR PRESENT PROPOSED
% a4 4908 : 51000 259000
30 12834% 19377410 JH0000 86000
9999 j&441 1848404 s 38000 o 84000
METER AYE NG OF METER CHARGES
5128 BILLE  BY § PER MONTH
(INCHESY mETER BS1ZF PREJENT PROPQIED
N-73 139742, Z,5%0 #,950
§o000 17978, Y,800 5,500
1:%00 #4738, 8,000 @800
2,000 {922, §2,5%00 $4,%00
#0080 166, 40,080 46,000
Ba 000 12%, 84,000 92,000
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Pacg B,

TOTaLE

g&ﬁﬁ By

S
L
o TOTALS
o

PaGE 7y

HLAR YR

PAGE d,

FoTaLE

COMPUYTED YEAR
RATE CONBUMPTION
BLOCK BLOCHK
UPPER BUANTITIES
LIMITS L{CFaPEReYEAR

%5 TB3,03%8
30 10712:840
9G9G 1o3aTe174
i} 3¢8U%5022
sRMaL TZED YE&R
RaTE CONBUMPT ION
BLOCK BLOCK
UPPER QUANTITIES
LIMITS CLFePEReYE AR
8 TBRs B30
39 1ef054986%
GG 93065650
i 328269843

TESY YEAH wiw
RaTE CONBUMPTION
BLOCK BLOCH
UPPER GUANTITIES
LIMITS COFwPER=YERR

% 8O0 398

1p {eBGE:93R

HHa Lsl270357

G B1030+:693

TEST YFAR wilw
HATE CONBUMPTION
BLICK HLOCH
YRR AUAMTITIES
LEIMITS CLFoPERnYE AR

% Bi8s 354

50 1990110

999y 195160999

& Had 58459

LONBUMBTION
GCHARGES
PRESENT

& PER CCF

51000
<0000
36000

00000

CONBUMPTION
GHANGES
PRESENT

¥ PER CCF

91000
46000
# 38000

L0080

CONBUMPTIUN
CHARGES
PRESENT

¥ PER COF

33000
LHO000
38000

200000

CONSUMPTION
CHARGES
PRESENT

$ PER CLF

$ 21000

e‘éﬂGOD
s 58000

0000

CONSUHMPTION
REVENUES
PRESBENT

5%

399349
L8%9.124
ERRRL ¥

105900 899

CONBUMPTION
REVENUES
PRESENT

5%

3995243
6829389
5099847

1e595507%

CONBUMPYION
REVENYES
PRAESENT

54

H0Be203
1219175
S5424+39%

{967 le774

CONSUMPTION
REVENUES
PHESENT

9%
YUi170461

Tole2uy
5760458

telSheling

CONBUMPTION
CHARGES
PROPOSED

5 PER (CF

259000
s 46000
44000

o 00000

CONBUMPTION
CHARGE S
FROPOSED

5 PER CLF

59000
s 46000
wO8000

200000

CONSUMPT ION
CHARGES
PROPUSED

& PER CCF

439000
446000
84000

+ 00000

CONSUMPTYION
CHARGES
PROPUSED

$ PER CLF

e B%000

JUB000
LH8000

s B0000

CONSUMPTION
REVENUES
PROPOSED

55

4581992
TET«893
S92 757

feBUIond?

CONBUMPT ION
REVENUES
PROPUGSED

LT

H610870
F8up 743
589886

1:8360498

CONSUMPTION
REVENUES
PROPOSED

$%

472235
B29035%2
628037

109290623

CONBUMPTION
REVENUES
PROPOSED

3%

482,829

8755439
bLT o LTB

2025787




Boa £y

Bagy 9 1
BRREE
HETER
SI1E8

s 62
§.000

o500

25000
3,000
§,000
@000
000

10749
PR

YT
§a000
5800
do000
$.000

4,000

G000
B0

TOYaLS
00D

REVENUE CaLCULATIOM METER SUB«ROUTINE
FEHPNCHCIC O ORI TLB RO DL ORI YRGIAISRTOV D LR PO SO OG R
METER 8IZE8¢ RATES, REVENUES
dHRREERER  COMBUTED AND NORMALIZED YEARS ¢ossdsuRgvggins
RECORDED METER METER
NUMBER CHARGES REVENUES CHARGES REVENUER
OF BILLS PREJSENT PREBENT PROPOBED PROROSED
fiav22, #,550 845291 2,9%0 4129180
§797%, 4800 Bbs280 5.%500 Y8863
2738, 8,000 214904 9,200 285490
1982, 12:5%500 285025 144500 279869
278, 23,000 GoJaA 26,000 Tel7s
§18é, 80000 Toddd db,000 B95%4
2, 128,000 5000 145,000 Ioa8¢g
162968, s 000 1% 288 PRIE] 294813

162

189 SHEUBIRAGREVEREBURREN

TEST YEAR

NURBER
OF BILLS

142749,
18155,
2768,
1961,
279,
188,
36,
26,

jesgar,

GIERRARREBERR A UEER kY

145839,
18336,
ar93,
1961,
282,
190,
128,
24,

jeessa,

METER
CHARGES
PRESENY

2,550
4,800
84,000
12500
23,000
40,060
80,000
§2%,000

o000

2.%50
4,800
8,000
{2,500
23,000
40,000
80,000
125,000

+ 000

TEST YEAR wie

SRASHEIRALREIFIR GRS

B{RA} AND BXE(RA)

REVENUES
PRESENT

3680010
874343
220123
2o 268

Golli
TeBi0
iGelf0
$:030

G244897

TEST YEAR uHe
B(RB)} AND BXB{HB)}

71889
80010
22¢344
2808

L TX: 5
Te390
i0.201
390860

534,088

METER
CHARGES
PROPOSED

2;950
50500
9,800
148,800
26,000
46,000
92,000
145,000

g 000

2,950
5.900
Q.200
14,%00
26,000
6,000
92,000
145,000

s 000

REVENUES
PROPOAED

4250309
9908%¢
26,4437
289148

Tedih
Byptz
11618
30818

5859969

BERRR BB LS QU BRERDEEY

4304224
1000849
2%96%8
28q42%9
Tel20
BeTas
159738
3.85%¢0

bi6e528
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£ 8 GRAND TOTALE » REVENUE IN DULLARS FER YEAR

e RPIRYoGY

Fage 10

ROUTEINE

Bl
Huwd
FOT74L8

RRCA
AOJUBTED
TOTAL8

COMBUTED
YEAR
PREBENT PROPOSED
105945599 §084F0602
5150248 590,813
201810688 24570458
2e(8%9984 294070716

NORMALIZED
YEAR
PREBENY PROPDSED
5914079 108364498
538,288 5944853
21060363 20431311
2eG80eH0S 2:40100648

TAaRIFF TYPE 1 BERVICE CHARGE

TESY YEAR
who

PREBENT PROPOBED

109894623
608,969
2:81%.192

Leb7i9704
5249597
ge1969374

2e16918578 25044242

TEsY YEAR
afis .

PREJENY PROPOSED

{e7554063 2+02%:737
§34408¢ 4160538
29289540 20602026%

E9d863¢215 200100028

s T e CTIITRE




“ﬁ%ntngv BILLING CYCLE

s s o B s i it 4 - LA of i S ‘TW“WY“V’”“_“TWWMT Bt.
SUMMARY PADE e DATA AND RATIOS FROM PREFACE PAGE PLUS RIC) anDd RAGA

INRUT DATA IDENY VALUES
AN DOV O PNFFR RPN PHOR oy Bag HOODIWLNGHED
RECORDED CONBUMBTION CCF PER METER YEAR QeRd 283,0
NORMALIZED B{nd 28d,0
tEST YEAR & PORECASY Gial 291,0
FTESY YEAR B8 FORECASY ainl ico,0
RECORDED AVG NO OF BILLE PER YEAR BiR} {629b8,0
YEBY YEAR & FORECAST Bial 166227, 4
TESY YEAR B FORECASY B(a} 1698%1,9
RECORDED AYG WO OF 8ILLS PER YEAR (ENCEPT SHALLESY METER) BXE (R, 23246,0
FTEBY YEAR & FORECAST BX8(AY 23476,9
TESY YEAR 8 FORECASY BRR(B) 23713,2
RECOROED REVENUR R(R] 2088924,0
REVENUE VIA WAYTER YSE TABLE BY COMPUTER R{L) 2111687,

CALEULATED RATIOB FROM  INPUT  DATA

RATIO WERC)
RATIO wlrng
RATYID GIRAY
RATID G{RAB)
RaTi0 s{nal
RATIO B{RH)Y
Raty0 Bu3(RA
BaT10 BXBIRS
RATIO RRER

ERELLE P L R e R R T T T 1]

i1.0000000 YO
9984664 TO
1,0488342 71O
1.,402807% fTo
1.0200008 Yo
l,0804000 Y0
3 1,0100017 %o
) 1,0200985 1o

CHANGE REC
CHANGE RECQ
CHANGE REC
CHANGE REQ
CHANGE ALL
CHANGE ALL
CHANGE THE
CHANGE THp

TR CONSUMPYIONM TO COMPUTED YR CONSUMPTION [ALWAYS 1,0000000)
YR GONSUMPTION YO NORMALIZED YR cONSUMBYIQN

YR COMBUMPTION TO TEZST YR sas CONBUMPTION

YR CONSUMPTION TO TE3T YR efie CONSUMPTION

TuE REC YR BILLS TO ALL YHE YTE8Y YR ehe BILLS

FHE REC YR BILLS TO ALL THE YEST YR eBe BILLS

REC YR BILLS (EXCEPT BMALLEAY mETERY 7O TESY YR whe BILLE [EXCEPT SMALLEST HEVER)
REC YR BILLS (EXCEPY SMALLEST METER) 10 TESY YR eBe BILL8 (EXCEPT SMALLEST METER)

«W8TT995  REVENUE AQJUSTMENT FACTOR (REC YR R / COMPUTED YR R)

RUsmgER OF RATE BLOCHE = 3
NUMBER (F MEYER 351288 = @

RECORDED DATA YEAR %
. BN REHUTOVRRI DRI DS AR OGO RF
RaTE BLOCK  REC N0 OF REL CONBUMPTION CONSUMPT ION
UBPER LIMIT  BILLE PER PER RATE BLOCK CHARGES
(CLE) RATE BLOCK CCF PER YEAR PHESENT PROPOBED
g 3L 58908 55000 259000
30 128184 1937710 LU0000 SB6000
5999 16881 1848000 238000 SHU000
METER AYG ND OF METER CHARGES
BI2ES BILLE ay $ PEN MONTH
(INCHES) METER SIZE PRESERT PROPOSED
YL 159722, 2.550 24950
12008 §7979, 4,800 5,500
125900 2738, 8,000 9,200
2. 000 1934, {24500 i4,%00
5,000 276, 25,000 26,000
bg000 166, 404000 46,000
heQ00 Fa%, B0,000 92,000
Ba000 24, 125,000 §8%,000



BHIRIT B.b
WATER USE ANAIYSIS REVENUE CALCULATION
Service Charge Tariff
Monthly Billing
¢ HNumber
: of 0 -5 : 6«30 :
Block Bills Cef N =5 : A =25 : Over 30 :
0- 5 18,142 58,608 58,908
6 - 30 328;1'85 1:93?;710 61*0;925 13296:?'85
Qver 30 16,641 1,846, ok 83,205 416,025 1,347,174
Totel —s 162,068 3,803,022 783,038 1,712,810 1,3L7,17%
Precent \\\\\\
Lonsumption Charges: Quentity Rateg Revenuse
6 - 30 1,71%2,810 .hg 685,;22
Over 30 1,387,217k .3 511
Subtotal Y ‘:\\\\ 1,596,399
Service Charges:
5/8" Meter 139,722 $ 2.55 $ 356,201
R 17,975 L.80 86,280
= 2,738 8.00 21,90k
g 1,922 12.50 24,025
3" " 276 23.00 6,348
oo 186 40.00 7,540
" 125 £0.00 10,000
groow 24 125.00 3,000
Subtotal s 162,968 § 515,288
Totel Revenues per Weter Use fnelysis $2,111,687

1972 Recorded Revenues

% Azsume 2,085,924
Correction Factor RRCR 08,78

-39



Ov-¥

BXHIBIT F.1

3,843,002 cc%n =14] 0 CCF
Q{R)= 162,968 1o Metors 1O =5 Araver voar VATHR USE ARALYSTS TABLE

Mindmum Charge Tapiff
Bimonthly Billing with Monthly Tariff Specification

O LTRTLIN. O - oA LR aas e

B fR T ooE ; : T Minimum :  Average . Gensumption
ite _Bi,‘;ﬁ“c,,:’ﬁgg \cer) : Consumption Block : T ber of Bills By Meten Sisze . . } Bills in : Consumption : + In Min. ¢ Q>
AL ¥ TR : 100 ou, Ft, 1. 578" - Fw ¢ 10 ¢ pw oo a fw o gw oo gr i fopel ¢ Bloek ¢ in Bloek | . Total Blo : Mindsoms
T
0 T 332§ 1,332
0u10 1 1,710 95 30 17 2 1,854 Thtk 1 1,854 Lk, 1,710
Q-3 h 2 B 2,248 107 20 9 w2, 38, u 136 2 hy768 g 272 4,496 g,
2258 fse 3 H ool 12 g 10 3,193 ¢ 180 3 9,579 8 540 9,039 &
Horth i A 0004 15 16 20 Mk, 188 & 187 b 26,752 g 748 16,00k g
5 0 L9170 239 1, 21 0s,191 274 5 25,955 3 1,370 24,585
4 0 75,570 243 12 13 0 5,838 § 268 é 35,028 «f 1,608 33,420 &7
7 g 6,243 Hihy 19 U 26,620 3 377 7 46,340 3 2169 43,701 o
8 5,951 450 25 19 1 7,hb6 455 8 59,568 3,960 55,608
9 7 kL1 12 17 1 1 7,527 L72 9 67,743 4,248 63,495
10 L83 32 U ow 1 8,110 ¢ 539 . Ry 81,100 5,270 75,830
535 <1 JEECE 7, btid 567 11 84,502 6,237 T, 265
579 28 Lo 7,977 621 12 95,724 74h52 88,272
630 553 2 5 = 7,536 583 13 97,838 7579 704259
. 587 23 g 8 7,517 | b1 1 105,238 | 8,452 96, 586
B 536 30 1o, 2 6,870 579 15 103,050 8,685 s, 365
610 26 21 o 6,522 | 657 16 104,352 | 10,512 93,850
587 29 9 &1 06,208 I 636 17 105,536 By 10,642 by 891, £
589 33 14 45,882 a 636 18 105,876 © 11,448 Sy 28
31 13 § 5,123 H 637 19 97,337 § 12,103 €5, 23k
36 19 H 2 k556 579 20 91,120 8 11,580 19540 =
65 22 Js,082  F 367 21.5 173,605 & 7,890 165,714 8
15 Shhag =72 23.5 151,366 = 1,692 19,67 -
10 95,118 79 25.5 130,361 & 2,01 128,347
14 L,07h 78 27.5 111,947 2,145 109, 802
L 8 2 3,058 &7 29.5 90,080 1,976 88, 104
T 56 2 2 5,097 214 32.7 156,765 6,998 159,767
83 3,053 143 37.8 115,395 5,105 109,950
114 3 L 2,905 121 L9 130,467 5,433 125,034
89 6 1 41,350 36 54.9, ThaO6h 3 5,270 68,750y
) 7o 3 i 753 r i 65.1 49,049 65 548,984
31-999% _ 1~ B 105 a7 h 4 2 456 10 75.0 34,221 750 33,471
619999 81 - 90 k¢ 48 121 119 53 2 2 08 %5 owoy 85.1 29,353 20 29,013
8 9l - 100 H A3 O A B! o 252 g 1 95.5 2k,062 B o6 23,966
¥ 8 101 - 125 @ 52 120 154 127 dewis @478 17 12.6 53,812 o 1,914 51,898
cor 126 - 150 't 13 L3 104 117 10 oA @oa 137.6 39,893 g 43 39,480 5
151 - 200 " 15 L7 121 157 8 371 9 1737 64,452 = 1,563 62,889 .=
201 - 300 b 8 23 114 233 <+ 453 15 24,7 110,841 @ 3,670 W7 &
301 - 400 A 2 27 113 209 9 7.2 72,571 % 5,125 69,416 5
401 - 500 1 21 6l, 321 i 46,1 53,984 53,538
501 - 1,000 b 32 116 & 295 692.2 208, 202 l 200,202
over 1,000 ¢ . 32 42 a8 " 90 1 213 , 2,924.3 623,273 ¢ 623,273
Totals 139,722 17,975 2,738 1,922 276 186 125 24 162,968 10,470 3,843,028 166,89, 3,676,128
Bills w/Q.€ Respective Minimm @ 350,623 8,676 1,008 éag 30 29 19 2 61,093 - 160,00k ho 386 95.665

¥in, w/e 5/8" 0 8,676 1,005 s 89 19 23 1070
BX5{R) ¢ 17,975 2,738 1,822 276 186 125 24, 23,246



VT

RECORDED CONSBUNMPTION
NORMAL TIED
TEBY vE4R
TEST vEaAR

RECORODED AVG
TEST YEAR
TEST YEAR

RECORDED ave
TEST vHaR
TEAT YEA&R

RECORDED REVENUE

RATIO QIREY
RAYIO
RaT10
HATIO
RATIU
R&TLD
Ratit
RATIO
Ravea

G{RNY
G{RAD
QLER}
B{Ra
B{RHS

RACR

BrELRA)
CEE G

MUMBER OF RATE BLOCHE =

ISR PP A———— ok Sai Ak AR AR L WA A AN, 4
T RREHARYEERE e DATA a~D RATIOS saQm PREFACE PAGE PLUS R{CI AND RALR
FNBUT OATA JDENT VALUES
PRV IOV DV IPTIOI B Haaw BW?!BQ BNPHHWRPEEH
COF PER METER VYEAR gl 41,5
TR 41,5
4 FPORECASY agal 145,%
B FORECABY a18l 180,9
NI OF BILLS PER YEAR Benl §62968,0
A FORECABY Bial §66227 .4
B FORECART agB} §695%1,9
ND OF BILLY PER YEAR (EXCEPY SMalLLEBY #ETeR} BEE(R) 23246,0
4 FORECASY BRELAY 43478,5%
B FORECASY BUELH) 23713%,2
RERG 1808649,0
REVEMUE vid #8TEWR USE TABLE 8Y COMPUTESR fRecs 1814648,0
CALCULATED RATIDE FROM  INFUYT DATA
PYEUDIYTODOSTFRH IV RPIYIBIPPonocd Puap®
120000000 7T CHANGE REL YR CONSUMPTION TO COMPUTED YR CONIUMPTION (ALWAYS 1,0000000)
§.,0000000 7O CHANGE REL YR CONSUMPTION 7D NORMALIZED Y8 CONSUMPTION
1,0806000 Y0 CHANGE REL YR CONSUMPTION YO TESY YR eaw CONSUMPTION
1,5066638 VO CHANGE REC YR QONBUMPTION T8 TE3T YR B CUNSUMPTION
$,0206317 TO CHWANGE aLL THE REC YR BILLS TO aLL THE TEST ¥# =ie BILLS
$,0816821 1O CHANGE ALL THE REC YR BILLS YO aLL THE TE8T YR wfe BILLS
10400017 T0 CHANGE THE REC YR BILLS C(EXCEPY SMALLESY MEYER) 1O TEST YR =iw BILLS (EXCERPT SMALLESY HEYER)
§1,0800981 T4 cHANGE THE REC YR BILLS (EYCEPT SMALLERY METER) 70 TESY YR wBe BILLS (EXLEPTY SMALLESY ¥ETER)
9949948 REVENUE ADJUBTHENY FACTOR {REC YR R /7 COMPUTED YR R)
3
8

NURBER OF METER 81268 =

RECORDED DATA YEAR R
RUPHPORERIRGUPOIP RGPS G R WY
Rate BLOCH REC NO OF REL CONBUMPYION CONSUMPTION
UPPER LMY BILLE PER PER RATE BLOLK CHARGES
(GLF) RATE BLOCK £CF PER YEAR PRESENT PROPUSED
i 30623 527808 %,10000 5690000
&0 97709 2006909 HOBO0 48000
PHgy Gibs 13473834 38000 FTII
METER S¥6 RO OF HETER LHARGES
57288 BiLLe 8y § PER MONTH
CIWCHESY) METER BIIE BREJENY  PROPOSED
s 82% 506a%, 54100 5,900
1:000 B676, 99600 15,000
1500 100%, 14,000 18,800
2,000 688, 2%4000 29,000
$,000 30, 46,000 52,0040
44000 29, 80,000 324000
b 000 19,4 160,000 168,000
8,000 &3, 250,000 290,000

S
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€ ¢ GRAND TOTALY » AEVENUE [N DOLLARS PER VvEAR

G S g SR 4B D Y

Page 10

ROUTINE

B}
B d
TOTALS

RRCH
ABJHBTED
rOTALS

HETE FE7 7 TARIFP TYPE s ﬂin:;GA CWARGE
COMPUTED MORMALTZED TEBY YEAR TEST YEAR
YE AR YEAR wha aBe

PRESENT PROPOBED BPREBENT PROPOSED PREJENT PROPORED PRESENY PROPOBED
1e687:588 1,989,358 1e0B87,588 {4949,3%8 1o7654736 200344925 10B43,28090 255284942
129:060 884274 129060 1484274 13090380 149,757 1310683 1530234
08160648 24097810 1oB1Go0uB  2,0974430 §+8929080 2,186,082 192760862 202800194
10808:649 2,088:3%94 1+B08.,0649 2,088,394 126839755 2.173.062 {e96b0lby 2!2709‘56‘
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WATER USE AN4LYSIS FABLE B TARIFF DATA

f“‘”‘“
| |

ONE SHOT or ESTREVS DATA INPUT SHEET

#

EXMIBIT ¥ .3-2

CALifORK:lA PUBLIC UTILITHES IBION
Utiities Division, Hysraulic Nroneh UM ) 495'2],28
woYES CARD ITEM _UNITS CARD CITEM | UMYs
& Bor Ciimate - Hursy - Revaaws rum, inasef word ONESHOT on gord 1, sosces] | | @, X8 BILLS S YEAR 4 | METER SI2ES .. IHCHES |
158 F ond fouwe cod M4, speeos @ hawgh 39 blonk. Pl inrest of cord [, e 3/ rEAR & | ARLS BY METER SITES 1 diLs S YEAR
£ ::‘ ;:::::n. ;mﬁ; ;;;y;h fww card F, apaces 1o F blank, but Fill In ) . . - L COF/METER - Y EAR &7 | METER CHARGES § /MONTH
K Fill in Ratds Wom loft Po right. Esesntlally aff voteos right fualiilod & | RAYE BLOCK UPPER LiMITS Lar =~ . 4,5 | CONSUMPTION CHARGES £./CF
oxvopt whon decisut Indicated \7, 3 BILLE BY RATE BLOCK-  BILLS 7 YEAR 0 CONSUMPYION PER RATE BLOCK | COF/ YEAR
e 78 8(”{8(31]. BIA}' . B{B) ZFXS{R’E“S_(N’] 9 40 ._.”."_sf“’ 47 48 8x§_‘n,‘ 56 Mﬂ ‘ €5 6 _ "E_“P: iy . BD
° "
ERR '
& ' '
§ @ \_\% tA
: 0(R) & Q(R) 232%  B{A) 0{8) — T O+ SERVICE |'-mmﬁuu(carc;u:::ww R
oo Ty 2122 2829 243 o 48,50 WBEST . &35 o 1—;35 ﬁgyﬁ”‘%
¢ eagt | | f
S}E “gm% i
i
5. ow
by
EH X
® 8 ; ; 1L : i FE Fits
7 14,35 2122 Y 35 36 4243 0 5657 83 5 207 7
i s | : t : i : .' : : . : A
o R REEL AR RRRL R RN AR N ARINER. SRR AN RN AN R AR NEER AR RN AEY
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EXHIBIT #. b

WATER USE ANALYSIS REVENUE CALLULA

Minimum Charge Tariff
Bimonthly Billing

Yinimum (10 Cef)
1 - 60
tver 60
Subtotal

Yinimum Charges:

1: Mezer
lgﬂ i
39@ Eid
l;ﬂ Eid
4 f
an 2

gubtotal

Presantgj ,

Quantity Rates Revenues
152,498 $  5.10 $ 777,740
1,232,119 R -Te 4oz 848
1,097,371 .38 _ 7,001
1,687,589
8,676 § 9.80 $ 83,290
1,005 16.00 16,080
688 25,00 17,200
30 k6,00 1,380
29 80.00 2,320
19 160,00 3,0k0
23 250,00 5,750
10,470 129,060
1,816,640

Totel Revenues per Water Use Analysis

e

R

4o

Bills with Q > Minimuem Q except for smallest size meter in smallest block
where they are all those referred to in ¢/ below.

Bills except for smallest size meter with Qf{ Minimum Q.
Bmailest size meter bills with mssociated Tcf Lfor Q'é’ Minimum Q.
Ignore this sum as § charge is in 152,408 bill gquantity charge.
Monibly Minimum Charges doubled over that of monthly fexdff,

T : FKumber s : 3 _ ; .
: s of Q DMinimm Q: 0 -10 : 11 -60 : :
: Rlock s  Bilis Ccf : A=10 31 A=50 2 Over 50 :
0 - 10 50,62394/ 327,888 327,888
11 b 60 973709 29000)909 97‘?:090 3—;%3:'819
Over 60 y ;166 1@3"“7;331 ,‘*1 ;660 208@ 300 1}0972.3.,71_,
%otalﬁ/ i52,b98 3,676,128 1,31;6,-6389/ 1,232,119 1,097,372
v/
Minimums 10,470
162,568
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EXHIBIT G.1
WATER USE ANALYSIS TABLE

Service Charge Tariff

! Rate Block Limitas (CCF) ° Bi-Monthly Billing with Monthly Tariff Specification
: & Charges : : . i i : : ;
T : Tonamips o0 Bloek & ) _ “Wumber of Bills By Meter Jise _ s Consukption ¢
Tariff . WA : 100 eu, £, $ L7 IS S T ¥ ST SR A S S T T T Y s Total, :
o 1,32 L3 4 t
0wty 1 1,710 5] 30 7 2 1,854 1,8sh o
‘__%H% 2 2,248 12; ag 9 2,38, = B, 768
S 3,013 1 10 3,193 9,519
’ 0-10 V 5,001 151 16 20 3,188 3 16,752 ™
. ;13 5 5,917 ~239 1% 21 5,191 25,955
6 5,570 243 12 13 5,838 35,028 (3
7 6,243 3k 19 1k 6,620 2, 6,350
8 6,951 o 23 19 1 7,k46 O 59,568
9 7,055 1 12 17 1 1 . 75527 67,783 O
10 7583 .. h83 » 11 1 8,110 oo _§
11 7,115 5335 21 1 7
12 7,356 579 28 1k T
13 6,943 533 24 6 7
610 1h 6,899 587 23 8 T
-3 15 6,291 536 2 11 2 &
%@% 16 5,865 10 2% 2 6 ,
1160 ! Y6 509 4 ’
,;g;gﬁ 19 b, 585 583 1 13 5
& 20 3,977 b 4 3% 19 & 2 L)
21 - 22 6,020 1,078 és 22 B
23 - 2k 5,370 1,007 =7 13 6
25 ~ 26 b,152 887 69 10 5
27 - 28 3,1& 820 g; :ﬂg k,ogg
29 - 30 2,2 75 2 3,0
3 - 35 3,530 1,333 154 % 2 2 5,007 156,765
36 - bo 1,809 92 189 83 3,053 115,395
by - 50 1,284 1,162 308 115 3 k 2,%05 130, k67
. b 469 556, 229 89 6 1 1,35% Tl 064
31-9999 61710 ih9 336 197 70 1 753 4,0k
" TL - 80 6 198 103 87 b b 2 b6 b2
;%g» 81 - 50 h8 121 119 53 2 P 143 29,353 4
TF 91 - 100 43 T0 73 65 1 252 2 2h,062
61-9999 101 - 125 52 120 15k 127 15 8 2 W8 e 53,812
126 - 190 13 k3 106 1L 10 3 290 @ 39,893 =
.38% 151 » 200 15 Y4 121 157 22 6 1 2 3L Gk bey
‘%“{‘I‘l‘é‘ 201 - 300 8 23 11h 243 52 8 10 5 k53 o 110,851 »
301 ~ hob B 2 27 113 28 26 3 3 809 “a 2,571 @
L - 500 1 21 64 16 10 8 1 12y 53,084 ©)
0l - 1,000 & 3@ 116 68 ﬁg 8 295 20k 202
over 1,000 k7] k2 ) % 1 213 623,273 |
Total 139,782 11,915 2,738 1,922 276 16 25 2h 162,960 3,843,008

Bxiin) ] 17,915 2,738 1,922 276 186 12% 2k 23,248
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WATER USE ANALYSIS TABLE 8 TARIFF DATA

EEEEE— RATES
t@\i"' pROR
"ATES

T -

e * SAND ] ITEM ] UNITS a_g;af_tn - ) 1T ]
A Ao “M- Sowrog ~ Movenes Fee, faer? ward CMESNCOY oo oord /, epiaes 7 &, BES BILLS S YEAR ] METER .ﬂz;s o 1 IMCHES w |
. "P:’;""’ ”"”m "‘; ":‘” m’* o9 ”;":“‘:'::":"'z,‘:::; 7R Y S VEAR _ 5 | BULS BY METER SIZES 1 PILS /YERR
s ity oaly Joove + Do =y 2 1o _ cor/MeErER-ream | | 67 | METER CHARGES & S HONTH,
8 FIN in flotde Sum Joft fo right. Essentielly all vohion right juphithed £ | RATE BLOCK UMMEA LAdITS oer 83 | CONSUNPTION CHARSES 1 g
ondap? whon desiael Indiated . 3 1 ANLY gy MATE BLOCK WILLS / YEAR 1 | CONSUMPTION PER RATE BLOCK | CCF/ YEAR

s(r)[Bin)] sla)’

Bxsim[axsnl

BXS (A}

&7 48

PROR
BATES

LYoo
1E oy .

{11800
15 21

LizisToloL,
; . . 25

ENERAN}
L.T4 "

L i
N g
& :
§§ 1A
3' . 1515 oiN alAY 23 gl 3% 09 SERVICE '!'M!NIWﬂ.(éirdom?
”2“"‘““"“’%‘“ .14 15 2102 . 2B ZY 3% T £ 54
$ eyse i
RHE
&? ¥
e
w B° g : 1~
?‘-‘m————-‘—-— 28 1445 2] 28 3836 4243 48 354 i T
@ b1 '. i : 1 : : : : : '. 4
e 22 el CoY e e v bl el bl e b i Yok e Y bina Yo
P, 18 Y B} a5 2828 kT A2 43 4350 86 57 EXh4 fikd) z
ST EE N R R R e
28% 1 el Lmems L1 zrsel L eeiel (1) tizel o inesk st Crn teted ot et
"“‘M“‘—r - 4 .. 5' 24 Za. Pl -'3‘3‘ X ‘ 42.43 455{3[ '-57. N & 84} 20,14 It w0
$§ . . . . . . . , .
ﬁﬂ ' . B . . . . . .
& L sTrion L1 Lideion LU inieToion L isToiold | ieieion |1 igialoiot | inieioloiol Lizwsiotier bt s 1 Yl o Yoo b Yy
. B 1405 : 227 g 2536 47.43 0. 3 £a - :

IZIIhYH

PRES.
RATES

Lisiglolot | i 1912101

raloiol
2243, -t

12191000101,
S,

CONSUMPTION T—-' METERE

=ER
BRETE
BLOLK

;
Lows&;mw

3t tany
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Lb-b

N

RO TOERTTETCN TR

DATE ¢ Fars 74 1

£ ¢ GRAND TOTALS o REVENUE o DOLLARE PER YEaR

BEPDSIORFREDD

PABE 19

ROUTING

LB
Bed
TOT4LE

RRCH
ABJUBTED
FOTALS

LOMPUTED
YEAR
PHEBENY PROPOSED
Lob730667 149330079
100369376 1e18%0024
2o708,283 3,128.70%8
ZeTlbebdd 345870029

NDRMALIZED
YEAR
PRESENT PROPOBED

1267346067 §12933,079

10030+876 14189826
BeT08:243 B01232,709

FoTibedd8 3,137,029

TES
PRESBENT
197859780

190497594
258809980

228139829

TARIFF TYPE ¥ SERAVICE CHMARGE

T YEAR

who

BROPORED
290830236

fe2i1lel3n
392384374

Joglge21y

TE8
PREBENT
148380082

felbBelo2
2190464218

20919.540

T YEAR
aflw

BFROPOSED
21220791

10233086
3,355,847

3:3710244
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EXHIBIT G. b

WATER USE ANALYSIS REVENUE CALCULA
Service Charge Tariff

Bimonthiy Billing

s ¢ Humber E 2 s
: of s ¢ ©0-10 : 11 -8B0 : g
Rlock ¢  Bills Lef : A=10 : A=50 : Over 60 :
0 - 10 53,683 348,687 348,687
11 - 60 105,09 2,134,622 1,050,490 1,084,132
rf}ver 60 h,235 1,359,713 2, 211,800 1,105,5%3
Total 162,%8 3;'8h_3_)022 191"’4’1; 53? 1)2953932 151053553
Present
nsumption Charges: Quantity Retes Revenuesg &
0 - 10 1,441,537 $ 0.50 $ 735,184
81 - 60 1,295,932 . 518,373
Dmr 5{3 1,3.05,553 938 hEO::LlO
Subtotal 1,673,667
FMce Charges:
5/8" Meter 139,722 $ 5.10 ¢ 72,582
1" # 17,975 9,60 172,560
0 L 2,738 16,00 43,808
2% " 1,922 25,00 18,050
3" M 276 k6,00 12,696
e o= 186 80.00 14,880
S 125 160.00 20,000
g " 2k 250,00 6,000
' Subtotal 162,968 1,030,576
?ta& Revenues per Water Use Analysis $2,70h 243



EXHIBIT ®
Sheet 1 of 2

Caleulation of Ratios Q(RN), Q{RA), AND Q{RB)
Minimom Charge

¥e note from page 4-9 thet for a Service Charge Tariff, the subject

ratios were:
Q(RN) = z‘%{% . %%%
aw - Y - G
awe) - ZHE - &

These ratics represent the total consumption ¢harged at the quantity
rates for the normalized and test years as compared to the recorded year
consumption. By "spreading,® these volumes of waler are segregated into
appropriate rate blocks.

e
tol>

j21] tea]
o
¥ o

A1l the water consumed will not be charged and spread in a Minimom
Charge Tariff. The part not spread (but charged by meter sizes) must be
removed from the total consumption. That meter charge minimum consumption
muast however reflect changes in the growth of "meter sises except the smallest®
ie.8cy {BXS) in a similar mamner to that discussed in Chapter &, ~

To simplify the procedurs, no growth of unit consumption for these
minimum bills is assumed. This approximation should be satisfactory as the
total smount of minimem bill consumption is usuwally small. Referring to
Exhibit D.1l, we note that:

Total Consumption less Consumption in Minimum Blocks equals
Conaumption greater than respeciive meter minimums

For the recorded vear R, this releticnship can be expressed as:

UR) - p(R) = Qg (R)



billings conta

EXMIBIT H
Hheet o of 2

Calculation of Retios Q{BN}, Q(RA), AND Q{RB}
Miniwum Charge

In formals forum this becomes:

B) . SRBER)

QQ?’N{ ) anob QMB{R) Read Q, (R) from Water Use Analysis
table irect.ly, See Exhibit D.1, last
columm on right. Equal to sum o!‘.' card
10 entries,

%(g) - (r)B{R]. o (r) Read %?: } from Water Use Analysis

anob Qon table Horectly; See Exhibit D.1, 2nd
: column from right or compute basad upon
preceding equation.

ul® = QNB) - Q{R)Exs(RN)

anch °
wd,
H (RiB(R)
Q{RN) = = K(R) = 2 anch B (R)BxS (R}
=
o-u = Qg ()
whera:
anob = Annual number of equivaelent bills per customer as caleculaied from
WUA table data.
= M for monthi,y billing procedure, i.e. 12,
= B for bimonthly billing procedure, i.e. 6.
Qg (A) is the quantity of water charged at quantity rates for
year A whil ) corresponds to card 10 data and to ihe recorded

iﬂ card 3. The ratios then become for the two test yearss
(R} BIS{RA
Q) = = bl )
Q{B)BLB) {8} BXS{RB)
Q{RB} = 28 x%a{%@

which ere similar in f‘orm tc the Ssrvice Charge ratios where the following

are constants:
caloulated avbtomabtically by the computer and not by the Enginser,

Qun {R}, %{R), and anob, Note these ratios are

451



FEHIBIT I
Sheet 1 0f 3

Caloulation of B{(EN), B(RA), and B(RB}

Minimum Charge

YWe note from¥-10 that to calculate the subject ratios for a
Service Charge Tariff, we use the following formulas:

B(RN) = 1.0

B(ra) = 24
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 exceplt the smallest which uee less
than the respective minimum guentities, l.e., guantity BXEM.

A% the same time, we must typically recognize oversgll bill growth by
multiplying bills by B{RA) which aspplies to sll bills and BXS{RA} which applies
only 40 bills except for the smallest size.

Bills segregation by rete bdlock also ig reguired snd is approximsted
in the following formuilas for a typlcal test year having ¥ rate blocks {see
alsc accompenying sketeh):

For block 1 and recorded vesar H:

Bl{ﬁ)
B,(R) = BCET E:ﬁﬁ{ﬁ) EKSM{R);}

For a1l blocks end year A:

i

31{A§ = BET =p{R} * B{RA) - BxSM(R) - BXS{R&);}

B.{R} [~ ™
= ¥ET _;£E£A§ BKSM(A?ﬂ

2 -
BQ{A} ZR;; =p{s) - BASM{A)

3

t

BXSM{A)

Y
%:(QE = SE =8{4)



EXHIB
Sheet 2

o 7
by
wo M

Rote:
B(R) = =B(R) - BXSM(R)
=p(R) = Bl(R) + BQ{R) F oeaoe * EN’{R)
= Recorded bills in respective blocks sa shown on Card 3.
See Exhibit D shaded sres which is iypically Ba(R),
B(a) = =B(R) * B{RA)

BXSM{A} = Sum of bills except the smallest for which consumption was
less than the respective meter minimums for test year A.
Tqusl typically to:. BXSM{A) = BxSM{R) - BXS{RmA)
It is calculated by computer as part of "Revenue {alculation
Meter Sub-routine B-2" and entitled ™Total of Test Year
Number of Billse."”

BR(RA) = Multiplier for bills in N rate block used to estimate Test
Year A bills based upon recorded bills in thet rate block.
B, (4)

B {RA} = - = EB(A) - BXSM{A

1 B, (R) =B(RT - BLSMLR

£
sy - 28 BB B
2 B (R)  By(R) By(R)

Therefore, for all blocks and year A:

The ratic B(RAY, therefore, becomes simost idenmticel %o that used in
the Service Charge calculetions except that the removal of minimum bills is
spproximeted as shown sbove by use of the terms BXSM{R) and BXSM{A). The
computer handles this problem subomatically as reguired.

s(ea) - 223

Hote, these ratiocs are calculebed sutomaticaelly by the compuier and
aot by the Enginesry.

453



TYPICAL WATER USE ANALYSIS TABLE SCHEMATIC

BXSM(R)

B(R) /////

$B(R) = B(R) + BXSM(R)
B(R)=B,(R)+B,(R)+....B(R)

i 27777

7
| BN{ B, (R) Eéé%g%gg

B, (R)
¥ } § {Card 3)
- B,(R



BEHIBIT J

COMPUTER USE OF BXS(RA) AND BXS(EB)
AS A FUNCTION OF TARIFF TYPE

The computer uses the BXS{RA) and BXS(RB) ratios in siightly

different ways depending upon whether & minimum charge or a service charge

tariff is being calculated. The two following simplified examples demonsirate

this procedure which is reported on the printout under the heading B-2

Revenue - Meter Sub-Routine. dn both cases, the smallest size meter is

.625 inches.
Minimum Charge Tar:vii-'é.‘l—i/
No. of Bills Ko. of Bills
Meter Size Recorded Test Year A
« 750 b
1,000 Z
T4,
Service Charge Tariff
Bo. of Bills Ho. of Bilis
Meter Size Recorded Test Year &
525 X Difference
« 750 b4 ¥ - BYXS{RA)
1.000 Z % ° BYSIRA
XT+E {X+3+47) -BiRA

Difference = {X4¥+Z) - B{RA) - {¥+Z) - BXS(RA)
¥hile the smalilest size meder iz not used obvisusly in the minimum
type calculstion for determining meier reverue, it must always be listed

along with gll other meters on Card 4.

;i_f Note Exhibit I for the procedure used in approximating the number of

bille for 211 meters except the smallest where consumpblon excesds
respective meter size wmindimums.

b=55



CHAPTER 5

ONESHOT COMPUTATION

A. Progedure

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 Forms CI (omitting an entry for cols, 43-ki)
and €D with the EﬁTREVS-Forml/ and adds the word ONESHOT Lo Card 1, spaces 1
through T.

Simce this procedurs was developsd prior to the formetion of the
Committee, it has been modified fto bring it into line with the Committes's
recommendation through providing the Engineer with the option 4o enter the word
HORIZONTAL on Card 1, spaces 66 through 75. That instruction removes the time
trend of unit consﬁmpticn Qt for yvears 4 and B and thus overall consumption
changes only with respect to customer growih. Unit ‘consmpt.ion for years A and B
is thus the normalized consumpiion. See Chapier 6 and Exhibit ¥ for the
Committee recommenda:tionse
B. Background

To connect CLIMATE to ESTREVS and thus carry out ONESHOT, the LINKUP
mrogram vas developed. The flow diagram for LINKUP is shown on Exhibit .2
and the summary description is in Exhibit Xele The flow disgram shows that if
forecest water consumption data is available, 1l.e., "yes", only ihe data as
shown in Form ESTREVS is reguired to obtain estimaied revenue figwres from the
compuber. If such date is not aveilasble, then sdditionel dais to be recordsd
on Forms C snd €D is reguired, afiter which the computer will develop estimested

TeVEnues.

1/ See Exhibit L.l, pages 1-10, for typical time trend rum ONESHOT printout.
Page 1 shows the Forms €I snd €D dets, while page 10 shows the ESTHEVS input
date., Exhibit 1.2 shows typlcal printout sheets for 8 EORIZONTAL run.



5 = ONESHOT COMPUTATION

Basically, LINKUP connects CLIMATE and MUREG to ESTREVS by delivering
recorded norm&lized and forecast vater consumption, i.e.,
Q(R), @(W), a{4), and Q(B)
to the latter program.

A key advantage of using ONESHOT is that afier the Engineer estimates

his basic customer informetion {water use analysis, growth, and pricing date),
the szepsitivity relating to éelection of reference weather station .can be
readily determined as the data input Form ESTREVS can be reused with any

number of different westher stations. Thus the significance of changes of

water consumption in terms of revenue {(the final objective of this undertaking)
can be gquickly evaluated, In many cases, it may eliminate considerable research
on weather station cholee, relisble data, etc. This approsch reguires, however,
that customer estimating rether than consumption estimeting be done first,

which is a reversal over the general past staff procedure and that the estimated
water consumption be reasconsble.

Ge Examples

See Exhibit L.l for the original ONESHOT procedure and Exhibit 1.2
for the procedure adopted by the Committee in which time tremnd is ignored.
Hote Leol=7 versus LeZ=2, Q values.

On Exhibit L.1, page L.l=1 shows the CI and 0D dats which was used to
carry out CLIMATE with results shown on page L.3~7. Page Lel=8 shows the ESTREVS
input dats while L.1~9 provides the revenues. Page L.1-10 sumarizes ESTREVS.
Only Lel=9 and L.l=10 need be reteined as ESTREVS records. |
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ZEHIBIT X.1
Sheet 1 of 2

ONESHOT FLOW DIAGRAM IESCRIPTION

Overall Programs ONESHOT
Calling Program: LINKUP
Subroutines: WEATHER
MUREG
ESTREVS
LINKUP

sse reads user-supplied variable imput

ese Either

26 e

& @

calls subroutines WEATHER and MUREC

obtaining further imput from them

or
reads further input directly from user

»os Calculate ratios required by water revenue
estimating subroubtine ESTREVS

soe ¢alls subroutine ESTREVS

WEATHER

LN

L]

¥ & F

reads user-supplied variable imput

searches Weather Bureau tape for
grecipitation and temperature data

ior reads precipiftation and

temperature from card imput)

rforms adjustments to data
€§djusts for maximum monthly
precipitation limit and inter-
polates for missing data: sdjustis
for billing oycle)

provides sdjusted velues 40 stepwiss
miltiple regression subroubtine MUREG
{1ists data and reasons for dropping
data from list of adjusted walues 4o
be used subseguenily)

5+3

Furmish Form ESTREVS

Furnish Forms €1 & €D

Form BSIREVS, Line 1A
required

Forms CI & CD
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ESTREVS

aea

L

EXHIBIT ®.1
Sheet 2 of 2

a stepwise multiple regression subroutine
which provides normalized projected
consumption values for input into
subroutine ESTREVS

reads user-supplied variable input

upon instruction, uses only last recorded
normalized consumption as basis of Test
Years A4B consumption; otherwise uses
trended consumpiion values

computes estimated revenues for water
utilities

Form ESTREVS



FLow Diagram

WiTw

g oF DaTta

LinNKUP

- PROJECTED
¥ WATER CONSUMPTION ™
™ DATA FROW Py

1{1) FURNISH FORM ESTREVS

INPUT SHEETS SHOW

IWPUT 7O
ESTREVS

{2} FORM ESTREVS,
LINE (A REQUIRED

IARD COPY |
ouTPuT_|

CLIMATE

{3} FOoRM ESTREVS, OMIT LINE 1A
: FURNISH FORM CI
AND FORM TD " ™

WPUT
70

\ESTREVS \ /

-8

«{HARD COPY |

[naro

$

COPY |

T




T N O T I AN AL Y LY ) NON "HOR%Z@NTAL ON E_SHOT RUN

pave ¢ 08/2%/76 ™ EXHIBIT L.+
BYATION  Namg T4 ONE SHGT DEMD To

ENPUT TYPE ¥ L

AAXIMUM RAIN ALLOWED P 4,

BILLING TvPE 1 Y

PROUPING TYPE o > FORM CI INPUT DATA (from Exhibit A.1)

SYARTING YEAR FOR RAIN & TEMP § $9u4

MEAN RAIN/TEMP PERIOD (YEARS) 5 30

START YEAR WAYER CONSUMPTION DATA ¢ 1968

AATER CONJUMPTLION PERIOD (YEARS) 3 §
STATIUN NUMERICAL IDEwY y 573%8
- Cajciited by compoter
from C1 infbriation
IDENTIFICATION YEAR  CONSUMPYION STAaTION -~
BooNE IHDT DEMD Te 1968 404,20 5738
, ONE SHOT DEMO 78 (%67 426,10 5734
ONME SHOT DEMG 78 %68 438,00 735
ORE SHOT DEMOD T4 1969 342,90 5738 > R FOREE CQA ¢ Exhibit A.2)
ONE SHOT DEMO Yo 1970 4§8,70 5738 rom Exhibit A.
OME SHOT DEMD 76 19714 612,90 4738 ECOR D DATA (
ONE SnOT DEMD To 1972 439,20 5734
ONE GHOT DEMO T6 1973 420,%0 5738
ONE BHOT DEMO 76 1976 620,30 5738

-

\\ Nyt &‘f?_:;u'ﬂ?eef“ requested in CI & CO
PG 1081 yeor be /974 eyern fﬁox{yﬁ
Weather 7épe contoned 1975 dto.
Nrrre year span rupn.
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m _. m 0o BELE & id 20 12000 0880 w0ERRBELS &O¥0
@ nu §) &ne  9€45 & w 0 ERE0C0 VYORD SOBNLRELS &0UD
€ Sve  §iig & w W0 0LB0O vOG0 ZOSPOEELS &OHWO
4.00b 1} w6 gfis & B we ER000 Bobh0 VO0GRERELE EOVO
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0V son  @€is & ® #0 £5100 4690 olove®Eie s6w0
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g-¢

ETE YR

YE&R
B g
L
B
70
¥ila
T2a
T3,
Th,

HUHBER OF
Bun B AbJ
BUM T ARJ

HOD,YRE, wh DAYA UBED

RaATN
ot
13,06
12475
j4,0%
12.T8% ]
8adi
BeTY
16,97
12,09

OBERVATIONS o

VAL U § i
TEMp HATER
68,8 804,20
65G48 42610
blod 438,00
R P I92:%0
62e28 033,70
843 812,90
6lsd 433,20
650% 420,%0
LT 480,10
9
11,4818
6h,688
50

Adfusted ror maximum monihiy rainfall and billing cycle

If 2 or more consective items (months,temperature or rainfall)
missing, year will bedropped and missing years will be listed.



MULPEPLE REGRESITON AMALYELYE
FropLEM OnE SHOTEMO Te

GUSERVATIONS &

L ~

BUM OF YARIABLES
46300084038 o 1OT12E4D3

MEAN OF YARIABLES
s TO000Ee 0 s $190BES02

BYawDARD DEVIATIONS
2875668601 + 316298403

CORRELATION COEFFICIENTS
s 400008407 «E2BTIEL00
248738000 e§0000Es01
837090000 s BOEBBE 00
«H08%a8¢00 wadTI02Eal]

5 Bes

7

: 351 ABE403

«0i2%0Ee02

g§92&$8¢00

sH3TO9EL00
2 B6233E000
+10000E+01
0650 TEn0 Y

S : ' T4

Q

s 57396E+ 04

Columns always prinfed ouf in same order

Used fo delermine %%

,zéa§¢ - Standard Deviation of Y %‘}/ﬁ a('fg:f?(”’} _“?‘

LR R YT
ay67902E804 _ o
+6450T€ 0§ ~v—mme Lxnpnent:. eorrelation of T with @

#10000E40% s 064507 (typical)



e gt R e+ s e sisen

WG ETW R I F

BTEPWISE REGREZSION CASE §
DErenDENT YARIABLE )
FuolFVEL Y0 EnTER L0600
FulEVEL TO REMOVE L00000
STANDARD ERROR QF ¥ ,11B2851Fe02
ETEP NO, 1
ENTERED VARJABLE | = Always T, but need not be
Step No./
FalEVEL {.38112
BTANDARD BRROR OF ¥ ,115%6438002
MULTIPLE CORRELATION 40594\ .
Re8QUARED L1679 See standard texts for detailed
RES DEG OF FREEDOM 7 explanation of stafistical ferms.
BUM OF 80 REBIDUALD 934858803
EXPLAINED VARJATION L 1844%E40)
CONBYANT TERM 292,77778
VaRTABLE BETA PRINME BETA BECBETA) STUDENT T
1 cUUBGUELDG L 1T7533Ee04 2 $B919ER0Y s 187528004
H
|
5 3TEP NO, ]
ZHNTERED VARIABLE 2 -a A/mzy,s K but peed rot
Fol EVEL 920330 b@ S‘f@p e, z:?
BTANDARD ERROR OF v «i122TB92E D2
ﬁuLTIPtEﬁEQRR&k&?;ON c083824
A §RUARE 19208 )
HES DEG OF FREEZDOM ) § i Hipher the beller
BuUmM OF 30 REBIOUALS 908345403

EXPLAINED VARIATLION

CONBTANY TERM

VARIABLE  BETA PRIME BELBETA) siugz:r ¥
{ LU T EY T 1020984018 o 182B1ES 0L s UT9BESOY
2 we 16THIESO0 TIL09TES0L = 48000Eeno T [ eTRr value af feast > Lol

2, 63U3TE400 |

Coelfficients of regression equation
i only printou? through Step 2
/s Jo be used.




GTEP NG, 3
e Alrys T
FHTERED VARIABLE P et
FaLEVEL 01266 Used fo determine Std. Err Ymeon @
BTANDARD ERROR OF ¥ 21 34RITV0R202
RULTI®LE CORAELATION «H480%7
Ro8QUARED 18410
HES DEG OF FPREEDOM 5
SUM OF 30 RESIDUALS sR020%E403
EXPLAINED VARIATYION 22 T2HES03
CORBTANT TERM 3%%,78762
YARIABLE BETA PRINE BETA BE(BETAS BTUDENRT ¥
1 2863998400 CBU0UOESD 2 19284E40) 2 10392E00
@ aglU0FBEL DD 2526488000 +18162E401 2 28988E¢00
3 @ B9 3480l ey 18088e0] +10491Fa 02 wel §RS0E¢ 00 g Der Cornmitiee recormmendation
ANALYEIS OF VARJANCE n.af"e Beta has illogical sign refurn
TERM 88 DF M8 o Step £ ond:
TO74L 2111936004 8 Q) Cokvlote Std. Err Yimeorn @ for
REG sl i726E03 3 o TEUL9ER0E vse i _53@7‘7)? Spior,
ERR «QH20%E903 g 180818408

8)IF 9 ;ZWF Sporr /s optirmurn,
Colcv/ate consumption by ecgualtion
{From Step2)

Q@ 7an SChy=288 597914/ 92091~ 63437R
= 2885979+ 92 09(TH-C343T(11.18) =42 3.66
c) Then modify Consvmprtion and
Sommory portions of ESTREVS

Li-6 -
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HEBIWVaALE

REBIODUAL/STD ERROR RATIC

a8 23 028 wi 0 +f o2 ¢35 44
3
-4
4
4
-4
X
1
b4

wE 8w ¥ W 29 99 LT BT B

¢ 4 0 22 %5 22 0 ¢ ¢

FiRYY RAT1O
GBS YeUBBERYED  VeCALLULATED DIFFEREMLE BQUARED DIFFERENCES BQUARED Ye0/Ysl
i HHOR0ES03 ZH1039E203 w, 518788401 $3B2B4E02 N 30 RTYLT
2 288640E003 c$09083E003 YYYLILLT oRTTBSESDD 0 22856E002 sS2244E¢03  1,0807%
3 s#14008+03 «45104E¢03 s2%022E001 s B7F48E¢0 mel3T0VESGE a3BTRTEWG] 1200721
& 2392908403 281978403 2y i F06BE 2 2 3H3I%BE40D w,22030E008 WGBBI2EG03 1985872
% JHL1GT0E403 JH1ET7E403 «19295E20} e 3TEILEROY 2209978402 dHUOBIES D] 1.00466
& a81290€003 +U2098F20% s,70B8518401 :59000E02 w9810 7E08} «92305E402 281748
k4 2433208003 +H21338:0% + 1188698403 s 1A086E40S a195%0E208 «JERLVEHQ] 102847
é 2820808403 +A58837403 s 307388001 +JB046E40Y o, D8081E451 a@TQLUEHC2 1.000472
L dHIDLOELGT JHE29TES03 woddobdEe0y +b081284014 a  BLI9EE01 2lGT09E+02 <9944
\\\%\M&th PERCENTAGE OF OBBERVATIONS paLLING IN THE ABOVE CLABSES
Vc?/(/gs-aéfaf}*;ea’ b_y wFe 0)‘%3}'6,0 Ne 3 DURBINeWATRON BTATIETIC
equation with R avg. and T avg. W24707E# 01
Bum OF BUUARES uF FIRBY DIFFERENCES OF RESIDUAL I8 «37216Ee 01
RANGE OF YoOBRBERVED 18 SUO300E602
RANBE DF YaCALCULATED 18 w1B138E02
VEAR g SUHRA 8UMTA
WORMAL IZED s THQ00E« D2 Q24878903 11i81E+0¢8 HO0HBLESOR . ' ‘
TESY YR A 2750006002  J426BBE008 111816902  s60686ES08 -Estimated Water Consumpition
TEST YR B sTHO00ELQ s“2555§;§3 s11181E¢02 e H0bBHESDR ‘,//’Mw

ADJUBTED ReBQUARED
87D, ERE, Y / HEAN G
END OF REGREZSION

anS?“a

203233 g VOlf®: Rario for Sporr of 9 Yeors

with Daeta From Meorn of

Voriobles & Step.s from prior sheet.
In this case, par Commitiee

use step € from L.1-6 hond
calevlate Q 74N =423.65 CC/my
instead of 424.57 CCHhry

shown here. Q75N & (76N alse
determined per sfep 2 eguation
using t=75and 76 respectively.
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PREFACE

e

TARIFF TYPE § MIWLMUM CHARGE

A8

a.n}n;§_axu‘st JLLE
L1d

PaGE =  ESTIMATED WATER REVENUES =  LISVING OF DATA ¢ RATION
THBUT DATA I0ENT VALUES
W Y D g B we K o O O AU O D o T G G R Oh G o A e e B g FETPOIRFWH D
RECORDED CONBUMPTION COF PER METER YEAR ALRd 420,14 ) ) _
MORMAL STED DN 424,84 Received outomotically From
TEST YEAR A PORECAST a{al 426,86 CLIMA 7
TEST YEAR B FORECAGT i TE 428,46 TE via LINKUP
RECORDED AVG NO OF 81LL9 PER YEAR B} 1916040
TEBY YEAR A& FORECASY Beal 19836,0
TEBY YEAR B PORECAST B8l ol EORM
RECORDED AVE MO OF BILLS PER YEAR (EXCEPT SMALLESY METER) BAACRY 5706,0 c ESTREVS
TESY YEAR A PORECAST Bxad) £91%,0 grds 1 and 14
TEBT YEAR © FQORECASY BXEL{O)Y ]
RECORDED REVENUE Rewd 14967040
CALCULATED WATIODE FROM INPUT  DATA
FRONDPH O VYRR EIIFIII ARSI P ISR AN DIV TIROBIE
RATIO G{RE) 1.0000000 70 CHANGE REC YR CONSUMPTION TO COMPUTED YR CONSUMPTION. tALWAYE 1,0000000)
HATI0 G{RNY 1o030HU8)  TO CHANGE REC YR CONSUMPTION TO MOBMALIZED YR cONSUMPTION
RATIC WiRa) 10523485 70 CHANGE REC YR CONSUMPTION 70 TEST YR wase EONSUMPTION
Ratyo 9({RB} 0000000 TO CHANGE HEC YR CONSUMPTION 10 TEST YR oge CONSUMPYION
HaTI0 BLRAY 140362518 70 CHANGE ALL THE REC YR BILLS 70O ALL TME TEBT YR wie BILLS
RATIO BIRB) SC000000 YO CHMANGE ALL THE REC YR BILLS TO ALL THE TEST YR »Be BILLS
RATED BAB{RA) $.0366281 TO CuANGE THE REC YR BILLE (EXCEPT SMALLEST METER) TO TEST YR ede BILLE (EXCEPT SMALLESY METER)
BATTO BYSBIRE) 0000000 Y0 CHANGE THME REC YR #ILL8 (EXCEPT BMALLEST METER) 10 TEST YR opw BILLS (EXCEPT SMALLEBY METER)
NUMBER OF RATE BLOCKA @ 5§ M
HUMBER O0F MEYER 21783 w ¥
‘ ' RECORDED DATA YEaAm @
@ﬂf'ﬂf #Z BB G T P AR T & BAPUVEHDDHEE

Rate

BLOCK

REC CONBUMSTION

CONSUMBTJON

UPPER LIMIT PER RATE BLOCH CHARGES
0Oy LCF PER YEAR PRESENT | PROPOSED
Card # /0
i¢ 47877 2:80000 575000
30 $4350 028400 237500
108 210211 220700 +30300
S00 244922 216200 | 15000 >, FORM ESTREVS
1600 73041 210600 «15000 Cords 2 1o 10
It e Sty Cord 8\ Cord ¥&
METER ™ (AVG KO OF METER CHARGES AS
51769 \lBILLE B8Y § PER MONTH
CINpHMESY UMETER Si12g PRESENT PROMOQSED
L b2% 2625, 2,060 3,750
L7650 3749, 3,180 6,000
1,000 1tb, 4,000 5,650
{500 298, 6,850 11,000
2,000 &80, 10,300 16,000
39900 sg 313900 3@3000
44,000 By 0,000 0,000
Card #4) | Card 5 )\ Cord 76 | Cord *7 )

gyt
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oRTL 1

£ 8 GHswmD THTALS = HEvENLE TN DOLLARSE PEn ¥iaw

W R D W

Pagk i

EIRITE R AN 3

ther }
Yud
TUYaLS

HRLH
ADJUBTED
REA AN

comMputRY
YEak
PAFEEMT PREPOSLD
je0s203 §91e5%2
22300 ADebwt
182583 22v215
109070 ELGETT SR

Used to determine RROCR shown ‘on L =10,

Yo/ 9s 4

HOHMAL STED

vE
HHESENT
tals 3/

2349
[EETRAL]

1800789

AR

PROPOSLL
185211%

L P13
22310

2064058

RRCR applied to Normoalized and Test.
Years A ond B revenuve eshimeres.

18
PuEdENT
1470059

23v158
1roe214

1562733

TARLEF TYRF 3 r{nIPUs CHAHGE

¥ vFa
whe
BPRUPOSED

2000857

3784
232-042

2l4s219

TLEY YEAR

PREJENT

g

sHa

PROPGSEL

REVENUE ESTIMATES

&1 LIEEHNE



gun TOENTIFICRYIUN § GNEBRUTDEN DATE 8 & W7 |}

TARIFF TYPE § MINIMUM CHARGE
BUMMARY PAGE = DATA AND RATIOS FROM PREFACE PAGE PLUS RIC) AND RRCR

MONTHLY BILLING CYCLE

fueyy DATA ioewny VALUES
FRAPHN SOV IRNOVRARVERPBHEP 99w Py GRVeDIERID
RECORDED CONSUMPTION (0F PER METER YEAR QLR agd,4
HORMAL JZED Gind A2d e b
TEST YEAR 4 FORECASY aga) 46,6
TEBY YEAR B FORECASY BBl 428,46
RECORDED AYG NO OF BILLE PER YEAR BiRd 19540,0
TE3Y YEAR A PORECASBY gia) 19836,90
TEST YEAR B FORECASY ai{nl o0
RECOADED AYE NO OF BILLS PER YEAR (EXCEPT SMALLESY METER) BRE(R) 8706,0
TEBY YEAR A FORECASY BRBCAY 8919,0
YEST VYEAR B FORECASY BYELHY ol
RECOADED REVENUE RERY 189670,0
REVENUE V1A WATER USBE YABLE BY COMRYUTER Begl 162%42,8
CALCULATED RATIOS FROM  INPUT DaTA
PRCRIUIWRPIRRAYEUDOIVGIJS P IEI PO OOTBYD
Ratig @IRE) L,0600000 TO CHANGE REGC YR CONBUMPTYION YO COMPUTED YR cONSUMPTION (ALWAYS 1,00000060}
RATI0 Q{ANY 120106481 10 CHANGE REC YR CONSUMPYION Y0 NORMALIZED YR CONSUMPYION
AavYi0 G{RAY §,0%2342% YO CWANGE REC YR CONSUMPTION TO TESY YR was CcONSUMPTION
RaTyo QURA) $ 0000000 TO CHMANGE REC YR CONSUMPTION TO TEST YR s=8m» EONSUMPYTION
ATy Bi{RA} §20362%18 TO CHANGE ALL THE REC YR BILLS 70 ALL THE Te8T YR whe BILLS
y TRATIO BiRa) 0000000 TO CHANGE ALL THE REC YR BILLS YO aLl THE Y£E87 YR =Be BILLS

o TRATID BUB(RA) fo0560281 7O CMANGE THE REC YR BILLE (EXCEPT SMALLEAY METER) TO TESY VYR wke BILLS {EXCEPT SMALLEBY METER)
AATI0 BUSIRE) ¢DC00000 TO CHANGE THE REC YR BILLS {EXCEPT SMALLEST METER) TO TEST YR oBe 81,18 (EXLEPY SMALLEBY HMETER)
RaeT10 RRLR 29208037 REVENUE ADJUBTMENTY FACTOR (REC YR R / COMPUTED YR R}

HUMBER OF RAYTEL BL0DCHE v S
HuMgiR OF METER 87288 = 7

RECORDED OATa VYEAR R

BHGUYD NP IEHR SNV IONI OB DO

RaTE BLOCK  REC NO OF  REC CONSUMPTION CONSUMBT 10N
UrpgR LIMIT  BILLS PER  PER RATE BLOCK CHARGES
(LCF) RATE BLOCK  {OF PER YEAR PRESENT PROPOSED
16 2625 47577 2,86000  3,7%000
39 5103 94350 225400 + 37500
100 4228 210211 220700 +30300
500 1399 204922 £14200 215000
1900 88 73061 210600 +33000
RETER  AVG NO DF METER CHAWGES
$1265  BILLE By $ PER MONTH
{INCHES) WETER BIJE  PRESENT PROPOSED
G028 262%, 24660 Jo7%0
g 150 Y49, 3.150 4,000
1,000 t41h, 40000 5,690
10500 278, 64850 114000
2,000 2590, 18,300 16,000
3,000 B, 214000 30,000

#0800 &, 0,000 0,000

Note wmelusion of RECR velve
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Page 10

ROUT INE

fBaj
Bag
TOT4L%

RHCR
ADJUBTED
TOTALS

Gi-g

COMPUT
YEAR
PRESEMT

180420%

22edug
162543

t4%9+8790

£V
FROFPOSED
1934352

$09601
222213

20#e618

NORMAL |
YEAR
PREBENT

143374

28349
§63es714

§500749

1ED
PROPOSEY
930115

LY XY T}
223778

e0640%4

TARIFF TYPE ¢ MINIMUM CHARGE

T

HORIZONTAL ONE-SHOT RU

TEST YEAR TEST YE4LR
asho CY: T
PREJENT PROPOSED PRESENT PROPOSED
jube%1d 2000132
230158 Eo78¢
1691470 251910
1569233 2134849

Note only minor chonges from L.1-9

T2 EIEIENE



g A

RUN TOENTIFICATION & ONESHOTDEM  DATE & To/ 9/ § TARLFF TYPE § MINIMUM CHARGE MONTHLY BILLING CYCLE

BUMMARY PAGE @ DaYA AND RATIOR FROM PREFACE PAGE PLUS R(C) AND BRCR
INPUT Data 1OLNT VAL UES
BOPRBRUHSB VeIV DER R D Y gong By FEIBHRADGY
RECORDED CONBUMPTION CCF PER METER YEAR aiad 20,1
NORMAL 12ED Bin) 424, 6 . . _
TEBYT YEAR A& FORECAST Gia) aau.a} Result of inseriting word
R § a
TEST YEAR B FORECASTY I 24,8 Horizontal orn Cord /
RECORDEDG AVG NO OF BILLS PER VEAR B{Rl §9140,0
TEEY YEAR A PFORECASY Bea) §9836,0
TERY vE&R 8 FORECABY B{gl 20
RECORDED 2YB MO OF 81LLY PER YEAR (ENCEPT SMALLEST METER) grg iRy 5706,0
TEST YHEAR A FORECABY BEAELAY 8945, 0
TEBY YEAR B FORECASY LS 14} o
RECORDED REVENUE RN} §49670,0
REVENUE vIA WATER uBF TABLE BY COMPYTER geel 1632%4u2,8

CALCULAYED RATIOB FROM  INPUT  DATA

B th R 68 T Y 0 A0 OF T U G O AR U0 0 G UF A B To dp W) OB U 40 D O O O o i gl O g5 G0 B O I R

ga;;g ggzg; i.coenouo TO CHAMGE REC YR CONSUMPTION TO CONPUTED YR CUNBUMPTION (ALWAYS £,0000000)
4t gl 20306481 TO CHANGE REC YR CORNSUMPTION 70 NORMALIZED Y& CONBUMPYION chomoe From nomtorizonte,
RaT20 GLRA} 1,0473980 TO CHANGE REC YR CONSUMPTION TQ TEST YR wim CONSUMPTION = a Wote bo.flmf:m 7
fate0 Gtay) 0000000 70 CHANGE REC YR CONSUMPTION YO TEST YR sBe CONSUMPTION rorr per A=-9
W RATIO BIRA} 1403645318  T0 CHANGE all THE REC YR BILLS T0 ALL THE TEST YR whe BILLS
PORATIO B{RW) 20000000 TO CHANGE ALL THE RED YR BILLS TO0 ALL THE Y£87 YR eBo BILLS

d RatT10 BAEIRAD 103662881 TO CHANGE THE REC Y# BILLS (EXCEPT SMALLEST #ETER) T0 TEAY YR she BILLY (EXCEPY SMALLESY METER)
Ratyl Bxsieg) +U000000 TO CHANGE THE REC YR BILLS (EXCEPY SMALLEST HETER) Y0 TEBY YR eBe BILLS (EXCEPT SMALLEST METER)
RATI0 RRACR s 9208037 REVENUE ADJUSTMENT FACTOR (REL YR R /7 COMPUTED YR R}

HUMBER OF RATE BLOCKE » B
MUMBER OF METER B1788 & 7
No chonge expected
HECORDED OLaT2 YEAR R

o 6 T R 0 0 D ) T 0 e w6 O R0 O 0 D B s

RaTe  BLOLK REC MO OF AEL CONBUMPTION CONGUMPTION
UpEER LIMNEY 8iLLS RER PER RATE 8LOCH CHARGES
{LChY RatE BLOEK SRF PER YEAR PRESENT PROPOSED
i0 262% Y87} d,886000 3.7%000
38 5103 4350 25400 + 37500
194 5228 210211 :207090 ¢ 0300
900 1390 d4a92z JAU200 15000
1000 88 13043 210600 15000
METER avG N0 OF METER (MARGES
STZES  BILLS 8y § PER MONTH
fINCHESY ®ETER &12¢ PRESZEMT BROPOBED ,
2625 262%, 2.060 3,1%0 ;
< 750 jY49, 5,150 4,000 ;
15000 1816, $e000 %690 £
is§°0 3753 6,890 11,000
2.000 254, 10,300 1,000
Fa000 #, 21,000 10,000

G, 000 B, s, tah ERII DY



CHAPTER 6 :
PUC - CWA CONSUMPTION REVENUE COMMITTEE METHQOD

With the encouragement of the Chief of the Hydraulic Branch of the
_GPGC, a commitiee composed of representatives from the Commission and Californisz
-Wat.er Association was organized in-late 1975 to até;-emp-t to develop a fundamental
method of forgcasting normalized water consumption {(basically of the residential
or commercial class), which could be used as a satandard.y

After several meetings and independent analyses, the commitiee
made a final recommendationg/ to Chief of the Hydraulic Branch on June 12,
1976 which was accepted. The reéommendation was$ made on the assumption that
the long-term increase of water consumption ss s Pupction of time that hss heen
observed over many years will not persist in the next few years as a resuli of
water conservation efforis, price elasticity, and other causes. (_%ilwe a decrease
of consumpilion has generally been sbserved in recent years in this state, sia;oui«ﬁ
a reversal be obgerved, the staff might retwrn to its former method of forecasting
unit consumption chax;ging with time.} | |

The method arrived at 1s based upon the use of annual rather than
guarterly or other shorter increwent data plus other simplifications in the
application of statistical theory. These simplifications were made knowingly,
put it is our beliefl that under the limitations imposed by the regulrement
that the staff assist in the vegulation of over 40O utilities, they appear

to provide reasonable estimabes.

1/ 7The commiittee was composed of the following:

CPuc CHA

A. Tokmakoff, Cheirmen
0. H. HWeiss

. ‘Caveney, So. Calif. Water Lo,

. Hayiens, Ban fabriel Water o,

. Catey, Calif. Water Berve. Co.

. Ferry, Brown & Caldwell, Tonsuiling Bner.
. Lonway, Park Waber To.

v p by

2/ See Exhibit M.
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6 - PUC - OWA CONSUMPTION REVENUE COMMITIEE METHOD

% should also be noted that after some use of the Commities method

ss shown below, the compuber may be partially reprogrammed to allow for automatid’

analysis {such as is done with ONESHCOT] via the Committee's method. See
Exhibit N.
RECOMMENDATION OF THE RASIC METHOD OF

WATER CONSUMPTION ESTIMATION
IN TERMS OF THE EXISTING PUC COMPUTER PROGRAMS

A. Basic Procedurs !

1. Graph observations {recorded unit consumption) versus time.
Use up %o 13 years of data {when available). Each point is a value Q{r).

2. Perform ONESHOT runs covering spans of 5 to 13 years {when available)
with the last vear of the span always being the last compisete recorded year.

3, Note that occasionally for s particular run, coefficients having
illogical Signs-g/ will appear. When that occcurs, revievw the MUREG portion
of the printout and work backwards from the number three siep to the number
. one step, disz‘egard'ing those steps with illogicel signs. Tzke the first step
one finds thalt contains all logical signs and using the basic regression
equation discussed in Thapter 2, Farit 4.3. and compute esiimated normalized
and other consumptions &8 required by hand. Determine the standard erzor -
span mean consumption rates for use in the following stepay

Note that as an albternabte, the Engineer may alsc use the procedures

of Chapter 3 with forms MI and MD to eliminade illogicsl variables, or
substitute weather informetion. ONESHOT can provide source dats for the forms.

L, Belect as the reference run that one having a span which provides
the least standard error of the eguaiion as a perceniage of span mean

sonsumpbion.

;%‘/ Iilogical signs being a pius for rainfell and = minus for temperature. Sae yé

e
L/ The Stendard Error is defined as: 8E = %f w{g{e) - Qlx))
- Nk -1

Tne Mesn Comsumption is listed on the right hend column of the printout
under the term, Mean of ithe Vardables.

fors
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6 - PUC - CWA CONSUMPTION REVEWLE COMMITTEE METEOD

5. The reference run regression equation @ = K + &t + bRavg + -c’i‘a ve &
is 10 be used 1o oblain the estimsie of normalized consumption for the last
recerded yea.r.é/ That value will be teken ss the normelized consumphion for thet
year plus the following two years. R and T are the 30-year billing sdjusted values.
As usual, monthly rainfall input is to be limited to & inches maxjmum.

Rememwber by entering ;che word HORIZONTAL in the ESTREVS form, thet
cperation will be carried out auiomstically in the ONESHOT program.

6. Add to the graph noted in parsgreph 1, the sdjusted points {corresponding
to the mean or normalized rainfall and temperature) using the coefficients from
the reference run.-é-/
7. Adopt results if they appesr reasonsble. IF they do not, discuss
results with the Assistent Hydraulic Engineer for Results of Operations Studies.
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 £o 13~year spans using only Forms €I
{£i11 in columns 153—5;&-} and CD. He then may snalyze these runs as per Steps 3,
4 snd 5 above, and then use the ESTREVS program to compuie revenus for the selected
gpan run oniy.
. Example

See Exhibit L.1 for development of typlcel MURES squation by hend using

2 time trend run.

See Exhibit L.2 for a HORIZOETAL run.

é;/ I7 the last recorded year dets is not used in the regression analysis, the
extrapclated value to the last recorded year will be used as the normalized
vaiue.

6/ Adding the calculated points {corresponding to the rainfall sand temperature
associated with each year in the selected span) will also indicate the validity
of the reference run egquation. Each point is a vaelue of Q{c). The closer the
points Q{r) to Q{c) meabs the beiter the squation. These values axre printed out
as shown on L.1-T. HNole thal even though the adjusted B-sgusred value is poor,
indiceting only moderate £it and/or little slope, the Q(r) and 4{c) values are
not too far apsrt.

6-3



FXHIBIT M

Recommendatlon of the Basic Method of
Water Consumption Estimstion

A. Basic Procedure

1.

2.

3.

5

T

Graph observations {recorded unit consumption) versus time. Use
up to 13 years of data {when available).

Perform multiple regression anslysis runs covering spsns of
5 to 13 years (vhen available) with the last year of the span
always beling the last complete recorded year.

For any perticular spai n, reject those coefficienis
having illogical signsw/and redc the particulsr run without
them.

Select a8 the reference run that one having s span which provides
the least standard error of the equstion as & percentage of span
mean consumption.

The reference run regression equation @ = K + at + bR + T

is t0 ve used to obtain the gsiimate of normslized consumpiion
for the last recorded year.2 That value will be taken as

the normaiized consumption for thet year plus the following
two yegr8. R + T are the 30-yesr bpiiling adjusted values.

As ususl, mopthly rainfall input is to be limited to b inches
maximum.

Add to the grsph in parsgraph 1, the adjusted pointe {corres-
ponding t0 the mean or normalized rainfall and 7empera$ure)
using the coefficients from the reference run .2

Adopt resulis if they appesr reasonable.

B, Alternate Procedures

Utilize other procedures if the above does not eppear setisfactory.

i/ Iilogical signe being s plus for rainfall and a minus for Temperature,

g/ If the last recorded year deta is not used in the regressicm snalysisa,
the extrepolated vaiue 40 the last recorded year will bz used as the
normalized value. HNote ¢ <0 and 4 > 0.

3/ Adding the calcouleted polnis (corresponding to the rainfall and
temperature associated with each year in the selected span) will slsc
indicate the validiiy of the reference run equation.




EEHIBIT W
FPUTURE COMPUTER PROCRAMMING

A revised ONESHOT program teking into asccount the Committee’s

recommendstions would 4o the following:

1.

2.

Se

Per CLIMATE input forms I and D carry oubt up t0 nine CLIMATE rums
covering & range of § 4¢ 13 observations.

Check the signe of Student T to be sure Variadle 2 {rainfall) is
negative and Varisble 3 {temperature) is positive. If one or both
are of incorrect sign (illogical), drop the varisble. Order of
varieble snalysis precedence for each particular span run is o be
from the third step back through the second o the first step. IF
procedure results in dropping all three varisbles, that span run is
t0 be omitied from considerstion. Indicate by message, action taken.
Print out all variables, however, whether or not used.

Using lsst scceptsble step, calculate consumpiion as is done currently
in the CLIMATE, orintout, snd store for each spapn run.

Prigtout and store standard error ratic for last accepisble step for
each Span Irun.

Determine from all rung which one has lesst standard error retio and
transfer those consumption values to LINKUP.

Perfora ESTREVE calcouleiion fo determine revenue for lessi standard
error Span Min.

¥hile the procedure described above comstitubes the Hydreulic Branch's

final reguirement for a revenue estimsting program, it would be wise in setting

up the program t0 bear in mind that at some futuwre date 1% mey wish 4o saryy

out step 2 using the Student's T table.

&-5



CHAPTER T
SUMMARY
The prodedures discussed in this report sre simple but reguire that
the Engineer undersiand the Water Use Analysis Teble. With practice, the methods
discussed can be carried ocut 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, offsete, ete., (all the
printout pages need pot be retained ~ retention of the input and summary pages
only provide sufficient inpformation to gaickly rerun anmy work to get the complete
job &3 reguired}.
With additionel rate case work, new applicetions and approaches %o
using these computer programs will evolve which will Turther reduce engineering
effort and time or provide the basis of more detailed anslysis in difficuit

Sases.,



