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CHAPTER 1
INTRGDUCTION

A - PURPOCSE

1. The purpose of this guide 1s to promote reasonable
uniformity and reliability in the preparation of revenue estimates in
connection with formal rate proceedings or informel investigations of
earnings.

B - SCCFE

2 This guide sets forth suggested methods for adjusting
and estimating the operating revemues of water uti lities. Subjects

covered include:

- a, Procurement of data.
b. Evaluation of data and records,
c. Water use table, its terminology and aprlication.
d, Weighting and estimates of ‘customers and growth,

e. Flat rate schedules ~ simplification, application and
premises surveys.,

f. Corrections and adjustments to normalize for current
and foreseeable events.

g. Temperature and precipitation adjustments - theory and
apr.icsation.

h, Coczpuiation of revenues for minimm and service charge
type metered service schedules,

i. Rate spread and design.

3. In using this guide, the engireer should bear in mind

that application of & number of the described adjusting end estimating
methods may not be practicable for studies of small water utilities

because of the unavailability of reliable recorded data. The use of the

more refined methods shown in this standard practice is unwarrented in such
circumstances, but the general principles set forth would still be applicable.
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1 - INTRCDUCTION

L, The examples presented herein do not necessarily represent
actual situations, but are merel§ for the development of illustrative
calculations, The methods outlined in the examples may be subject to
improvement or deviation, as circumstances warrant.

" ¢ - GENERAL CONSIDERATIONS

5. The uniform system of accounts for water utilities provides
that operating revenues be segregated by classes and types of customérs.
Class of customer refers to the principal use of water; e.g., commercial
class relates to customers whose use depends upon residential or business
activities, and industrial class represents customers using water for
processing or mamufacturing purposes. Type of customer refers to sub-
division of water use within a class, as between metered or unmetered
(flat rate) billing bases.

6. Minimm charge meter rate schedules provide for a specified
minimum charge for each billing pericd, depending upon the size of meter.
This charge permits a certain volume of water to be used without

additional cost. Consumption over this volume is billed at one or more
quantity rates depending on the amount of water used and the form of the
rate schedule,

T. Service charge meter rate schedules provide for a spscified
charge each billing period depending upon the size of meter. In contrast
to the minimum charge type of schedule, however, no allowance for water
use is included in the service charge., An additional charge is made for
all water use on a volumetric basis. This type of rate schedule is
becoming more common in California, particularly for scme of the larger
water utilities., Such a schedule usually contains only one or two
quantity, or commodity, rates. |




CHAPTER 2

PROCUREMENT AND EVALUATION OF BASIC DATA

A - EXAMINATION OF TARIFF SCHEDULES

i The first step in & revenue analysis for rate-making purposes
is a critical examination and comparison of the presently effective rate
schedules with the revised rate schedules prcpésed by the applicant. It
is important to review carefully the contents of such schedules particularly
with respect to pricing units and special conditions qualifying the appli-
cation of such units. To e great extent, the basic data required will be
determined by the type and complexity of the rate schedules.
25 When comparing the present with the proposed rate schedules,
special attention should be given to tariff revisions which mey require
unusual treatment or the procurement of more detailed data than is
customary. Examples of such revisions include:

a. Simplification of flat rate schedules by elimination or

consolidation of certain rates,
b. Change from flat rate to meter rate billing.
¢. Change in size or arrangement of rate blocks.

d, Change from minimum charge to service charge type meter
rates.

e. Elimination of special rate zones,

B - PROCUREMENT OF DATA

3. Recorded data pertaining to revenues, metered water sales and
number of customers are usually obtained from:

&, Annual reports filed with the Commission.

b. Monthly reports filed by utilities with annual operating
revenues in excess of $50,000,

c. Information supplied by the utility on its own initiative
or in response to staff data requests.

d. Personal study cf utility records by the staff accountant
"~ and/or engineer.
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2 - PROCUREMENT AND EVALUATION OF BASIC DATA

L, For utilities with reliable records, especially the larger
utilities, most of the required basic recorded data is elther included in
exhibits attached to the rate application or can be readily extracted
from annual or monthly reports. The balance of the required basic data
for such utilities is usually obtained through a dats request. Consideration
should be given to the types of records maintained by the utility under
study in order that the data request be not unduly burdensome on the
utility. The portion, relating to revenues, of a typical data request is
included as Attachment A to this guide.

5. For utilities with inadequate' records or unfamiliar with the
requirements of the Commission, most of the required data will generslly
have to be extracted from the available records by the staff.

C - PREPARATION OF WATER USE TABLES

6. Although it is customary to require the applicant in rate
increase proceedings to furnish appropriate water use tables if metered
service is provided, the preparation of such tables by the staff is some-
times necessary, expecially for the smaller utilities. Definitions of
Pundamental tevms relating to water use tables follow:
a. A -ater use teble is a statistical distribution table

of periodic water bills and totel consumption in each

of several consumption or sales blocks. The number

of consumption blocks included in the water use table

is dependent on the present and proposed rate structures
ard on the water consumption patternm.

b. A consumption block is the quantity of water included
between particular consumption levels, usually expressed
as a rounded number of 100 cubic feet or 1,000-gallon
units,

¢. A rate block is a grouping of consumption blocks to
vhich a single rate, charge or price applies. This
rate or price is referred to as the quantity rate.
The term commodity rate is also applied to the pricing
unit but generally its use is limited to the service
cherge type rate schedule. '
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2 - PROCUREMENT AND EVALUATION OF BASIC DATA

T . Most water utilities record meter readings for billing to the
nearest 100 cubic feet, and a few still record readings to the nearest
1,000 gallons, For example, a reading of 560 cubic feet would be billed
as 600 cubic feet, while a reading of 1,400 gallons would be billed as
1,000 gallons. As meters register cumilatively, the over- and under-
roundings offset one another from one meter reading period to the next.
The utility's practice in recording meter readings should be ascertained
at the time. of analyzing or preparing water use tables,

8. Prepiring a water use table is essentially a counting process.
A tally is made of the mmber of bills falling within each consumption
block, along with the related total consumption of water within the block.
For example, if the billing records indicate that there were 229 monthly
bills with a consumption of 1,000 cubic feet (10 Cef consumption block)
during a 12-month periocd, the total annual consumption represented by the
229 bills would be 2,290 hundred cubic feet. As a further example, if the
billing records indicate 190 monmthly bills registering & consumption of
1,900 cubic feet and 202 bills with a consumption of 2,000 cubic feet
(19-20 Cef consumption block) during a yearly period, the anmual consumption
for the 392 bills would be 7,650 Cef (190 x 19 Cef + 202 x 20 Cef).
Utilities that use a digital computer for billing piurpose mey submit
tabulations typed by the computer in place of the conventional water use
tables. As column headings are not shown and meter sizes are indicated
by symbols on such sheets, this coding information must be obtained fram the
utility. ;

9. As an alternate approach, especially when the number of
custamers is large, the consumption varies within wide limits

and the alloweble working time is limited, a tally is made only of the number
of bills falling in each consumption block and the related consumption
within the block is calculated. For example, for the 392 bills in the
19-20 Ccf consumption block indicated above, the total consumption would
be equal to the mmber of bills multiplied by the median consumption or
7,644 Cef (392 x 19.5 Cef).
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2 - PROCUREMENT AND EVALUATION OF BASIC DATA

10, A sample water use table for a typical water utility is

included as Tgble 2-A., The sample water use table represents the usage

distribution for 12 consecutive months for all customers of the utility.

The use of a shorter or noncomsecutive period of time or a lesser mumber

of customers 1s not recormended, as the accuracy of the calculated

revemues would be suspect if the samples selected were too small or: biased.
v i P

D - EVALUATION OF RECORDED DATA

1. As will be shown later, it is necessary to consider more than
one or two years of recorded revenues;- ﬁevennes are related not only to
the number of customers served but also to the revenue per custoﬁéry which
varies with the quantity of water sold to each customer, An excepiicn
would be flat rate service, where revenue per customer may remain fairly
constant for several months or even years. Baéically, recorded customer
data should be aveilable for a sufficient number of vears to establish
the rate of customer growth, which rate may then be evaluated as to its
applicability in the future, Likewise, for sales to metered service
customers, a representative period of recorded history must be analyzed

to permit development of any trend in average usage per customer or, in
the absence of an indicated trend, to provide a basis for determining the
average level of salés or usage per customer.

12, When working with revenue data for several past years, it is
necessary to ascertain whether or not the classes and types of customers
served were shown in accounting records under descriptions substantially similer
to those currently in use by the utility, If a relatively large difference
in number of customers or volume of sales occurs within a described class
or type of customer between two successive years, for example, and the
annual totals for all classes for both years are nearly edpal; it is
likely that the utility had effected an accounting reclassification. If
it is determined that an accounting change was involved, it is then appro-
priate to make adjustments to prior years' customer averages and related
revenue—determining elements to provide a uniform basis of analysis.

2=k .



TABLE 2-A

Alpha Water Company
WATER USE TAELE

: Ccnsumption :

: Block

Customer ﬁillings*

Consumption

. :Cumilative:Cumulative:
:(100 Cu.Ft.) :Number: -Number

:Cumwlative :Cunmilative:

: Per Cent :100 Cu.,Ft.:100 Cu.Ft.: Per Cent :

Vo1 EFWNDHEO

101-150
151-200
201-300
301-400
L01-500
501-T750
Over T50

15k

54

95

91
109
107
145
162
150
122
229
378

154

208

303

394

503

610

755

o1T
1,067
1,189
1,418
1,796
2,157
2,515
2,851
3,243
3,969
L, 540
L oL2
5,313
5,631
5,908
6,434
7,047
7,670
T,910
7,954

7,970.

7,984
8,131
8,134
8,135

1.89%
2.56

IRIVR2EREIBEERR

L ]

EBRERBRES Poaarw

N
SN
S

oG

33
>3 R

ok ,28
9T7.23
.97.78
97.97
98,1k
99.95
99.99
100.00

1,800
965

o)
54
24
517
953
1,488
2,358
3,k92
L 692
5,790
8,080
12,290
17,159
22,698
28,579
36,229
52,844
68,711
81,952
96,085
109,572
122,781
153,666
198,300
256,194
286,598
294,579
298,869
304,220
367,457
369,257
370,222

* To be indicated whether monthly or bimonthly.
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0.00%
.01
0T
i
.26
RIT]
6l
e

1.27

1.56

2.18

3.32

L .63

6.13

T.12

9.79

1k.27
18,56
22,1k
25.95
29.60
33.16
L1.51
53.56
69.20
7.1
T9.57
80.73
82,17
99.25
99.74
100,00



CHAPTER 3 *.
CUSTOMERS AND GROWTH
“20 A - AVERAGE CUSTOMERS
1. The number of customers of a water utility is usually tallied. as
the total number of active service conmnections, excluding fire protection
service.
2. Estimates regarding customers are generally related to aversge
customers rather then end-of-year customers as is generally presented in
the annual reports. For the smaller utilities, espgcially those with in-
adequate records, the average number of customers for any year is determined
simply as a beginning-of-year and end-of-year arithmetical average.
3. For the larger utilities with reasonable records, a monthly
average number of customers is generally used to obtain a more realistic
indication of the customer distribution throughout the year. If the
utility's records provide customer data as end-of -month customers, then
the monthly aversge is calculated as one-twelfth of the total of: the 12
monthly reported figures of the present year plus one-half of the preceding
December figure less one-half of the present December figure.

B - ADJUSTMENTS

4. In order to mske reasonable forecasts of customer growth, past
records of averagé'custcmers must be placed on a comparable basis by
considering the following adjustments, if appropriate.

S. The adoption of the present uniform system of acccunts.on
January 1, 1955, resulted in the reclassification of large mumbers of
customers by the utilities. The records of a utility should be carefully
serutinized so thet this reclassification and any other reclassification
of customers can be properly adjusted and accounted for.

6. Another important adjustment to consider would be’ unusuel chenges
in the number of customers. Unusual increases in customers could result
from the purchase by the utility of a system or portion of a system from
another water purveyor or by'special subdivision development. Unusual



3 - CUSTOMERS AND GROWTH

decreases in customers are generally related to transfer by the utility of
a portion of its system to another water purveyor, or abandomment of service
in a portion of the system due to freeway relocation, or area redevelopment.
T The final adjustment would involve the changing characteristics
within an area. ExampleS'of this type of adjustment include decreasing
provision for Tlat rate service, especislly in connection with a progressive
metering program in a water-short area, transformation frome rural
(agricultural) area into a residential community, and conversion of resi-

dentizl areas into commercial or industrial centers.

C - CUSTOMER ESTIMATES

8. After adjustment of the recorded data as discussed above and &as
otherwise appropriate, the number of average customers, by class and type,
are plotted graphicelly. Projection of the trend line indicated by the
adjusted data by extrapolation is generally sufficient to forecast reasonable
estimates of average customers for the test years. Other statistical or
analytical methods may be used to extend the trend line into the future,
but such refinement is rarely warranted for water utilities.

9. In certain instances and for certain classes of customers,
typically commercial or residential metered service customers, the annual
growth could be plotted rather than average customefs, and projections
into the future would be as discussed in the preceding paragraph.

D - IMPORTANT CONSIDERATIONS

10. It is important to remember that future estimates based on a
projection of the trend line describe conditions on an average basis for
a series of years and are not attempts to predict the actual number of
customers that may preveil in any particular future year. Although it is
true that reasonable estimates will appear as the trend line of future
numbers of recorded average customers, it is highly improbable that the
forecast will coincide exactly with actuel number of customers for any
particular year.
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and obsolescent flat rate schedule.

CHAPTER 4

FLAT RATE SCHEDULES AND TEEIR APFLICATION

A - ANTIQUATED FLAT RATE SCHEDULES

The following schedule of rates is an example of a cumbersome

Such schedules are gradually being

simplified through the mutual efforts of the Commission's staff and the

utilities concerned.

later in this chapter.

RATES

1.

A recommended type of flat rate schedule is presented

Per Service Connection

* Underlined herein for emphasis.

h-1

Per Month
For each single-family residence of
five rooms or less, exclusive of bath
or toilet facilities and irrigated
areas C.'Ill....‘ll.-............‘..I...‘l.. $l.50
a. In addition, for each room
in excess of five ...cocsscaase i .15
b. In addition, for each flush
toilet, bathtub or shower .....e¢... -
¢. In addition, for all irrigation
or sprinkling of lawns or
gardens, per 100 square feet ...... .03
For restaurants and cafes, per unit of
seating capacity ciccececcncrssstscsssssoans .12
-m.inim‘lm ch&rge R R R N o o B O A 3000
For barber shops, one chair .cececceceasnces 2.00
a. In addition, for each additional
Chair N R EEEEEE R EE B B B B 175
For soda fountains, soft drink places, and
ice cream or lunch parlors either alone or
in connection with other business ..cceeeens 2.00 to
5.00
For bakeries, butcher shops and reteil
MATKELS teovesnsarenansarsscsssssssosnssnssonn 2.25
.. For ordinary stores and shops not otherwise
listed, according to use of water¥® .......... 1.00 to
k.00
In addition, for each toilet or bathtub :
in above business establishments .ecoececess +35



4 - FLAT RATE SCHEDULES AND THEIR APPLICATION

2. It should be obvious that the flat rate schedule shown under
paragraph 1 would be difficult to administer properly in thet constant
field surveillance is required and would be controversiel in that certain
rates are subject to negotiastion and discrimination. Therefore, when
utilities with such flat rate schedules come before the Commission for
rate relief, the staff should make & recommendation that a simplified
form of rate schedule be adopted. '

B - SIMPLIFIED FLAT RATE SCHEDULES

3. It is staff policy generally to recommend that utilities be
permitted to offer flat rate service only to residential customers in

areas with an ample water supply and a history of such service or for
competitive reasons, or in areas of minimal consumption such a&s resort
systems. It should be kept in mind that flat rate schedules are inherently
discriminatory due to variations in water use by apparently similar house-
holds. An example of a simplified flat rate schedule follows:

RATES
Per Service Connection
Per Month
For a single-family residential unit,
including premises not exceeding 7,500 sq.
Thy: 10 B S0 sk e i s s s es e v e $3.00
a. For each additional single-family
residential unit on the same premises and
served from the same service connecticn .. 2.00
b. For each 100 sg. ft. of premises in
excess ol T,300 284. Th. cessenceeasasminenas .03
L, The schedule shown above is particularly applicable when the

majority of the lots are of approximately the same size (7,500 sq. ft.)
and there are few lots considerably smaller than 7,500 sq. ft. in areza.
It should be obvious that the design of such a schedule requires a
careful analysis of the premises served. '

4-2



L - FLAT RATE SCHEDULES AND THEIR APPLICATION

C - PREMISES SURVEYS AND REVENUE COMPUTATIONS

5; ' It is spparent that any compqtation of revenues rquireé_that
the nuﬁber of pricing units of each tyﬁe be known. In order to determine
such number and to verify the proper application of rates by the utility,
each customer's premises must be surveyed and tallied by type. As even
well-run utilities fall behind in keeping up with the installation by
customers of additional equipment, especially air conditioners and
changes in irrigated area, it is imperative that the premises survey be
of recent date, usually the last calendar year or later fiscal period.
In general, the premises survey should be obtained from the utility by
data request and should be spot-checked by the staff. A complete survey
by the staff should be made only under unusual circumstances.

6. Application of the schedule of rates shown in paragraph 3
requires a count of residential flat rate customers with premises not
exceeding 7,500 square feet in area, of premises with more than one
residential unit and the number of such units, and of the number and

sizes of premises in excess of 7,500 square feet.

Ts On those relatively few occasions where it is necessary for
the staff engineer to meke a premises survey, the first step is to
cbtain maps of the entire service area from the county recorder or from
the ﬁtility and to ascertaln locations and dimensions of the lots of
flat rate service customers. The areas of the lots can be computed,
measured with a planimeter or estimated by superimposing precut
rectangular templates of graduated sizes. A field inspection of such
lots or review of the utility's records will then provide the necessary
data as to multiple residenqes; It is not usually necessary to count
items related to nonresidential usage, such as is included in the
antiquated flat rate service schedule shown in paragraph 1, since a
recommendation would normelly be made by the staff requiring metering
of all commercial and business establishments and customers with
service comnections larger than ome inch. Lots 25,000 sg. ft. in arez
and larger should usually havea service connection larger than one inch

and in any event, service to customers having premises of such size
should be metered.

b3



4 - FLAT RATE SCHEDULES AND THEIR APPLICATION

8. The computation of revenues based on the rate schedule shown in
paragraph 3 is demonstrated in the following sample calculation:

:Avg. No.: Monthly : Anmal

Item :of Uniits: Rate :  Revenues :

(1) @) (3)=(1)x(2)x12
Single Dwelling 78 $3.00 $2,808
Additional Dwelling on Same Premises 17 2.00 Lo8
Additional Area of Premises (100 sq. ft.)324 .03 117
Total ; 3,333
Round and Use 3,330

9. In water systems with a comparatively wide disparity of lot sizes,

the flat rate service schedule can be designed with rates set in steps
dependent on lot sizes. A sample calculation for such a schedule is set
forth in the following tabulation:

. tAvg. No.: Monthly : Annual

Ttem :of Units: Rate :  Revenues :

(1) (2) (3)=(1)x(2)x12
6,000 sq. ft. or less 933 $3.05 $ 34,150
6,001 sq. ft. to 10,000 sq. ft. L,790 L.05 232,790
10,001 sg. ft. to 16,000 sq. ft. 1,100 5.00 66,000
16,001 sq. ft. to 25,000 sq. ft. Loo 6.35 30,480
Additional Dwelling on Same Premises 1k 2.50 L20
Total - 333,840

D - OTHER UNMETERED SERVICE

10. Other unmetered service revenues are generally derived from
private fire protection service, public fire hydrant service, rents and
other miscellanecus service.

11. In Cémmon with other types of flat rate service, revenues for
fire protection service can be determined as the product of the average
number of pricing units and the annual rate per pricing unit. However,
very little refinement in meking such estimates is generally warranted
as revenues from fire protection service usually constitute only a small
portion of the total revermes. A sample computation for estimating both
private fire protection service and public fire hydrant revemues is set
forth in the following tabulation:

Lok



; L4 - FLAT RATE SCHEDULES AND THEIR AFPLICATION

Fire Protection Revernues
Present Rates

" : . . : - : 1867 : 1968 ": 1969
:Lipe: Item : Source 3 Adj. : Est. : Est.
Private Fire Protection
(10) ~ Avg. No. of Customers 24 25 26
(12) Avg. Revenue/Cust./Yr. e g '
($213 + 24)x 12 = : $106.50 $106.50 $106.50
(14) Revenue from Pr. Fire _
Protection Line (10)x(12) 2,556 2,662 2,769
Round and Use 2,560 2,660 2,770
Public Fire Hydrants
To date, $434.50/Mo. for LOM hydrants
(20) Avg. Revenues/Hydr./Yr.
($434.50 + LOk)x 12 = $12.90 $12.90 $12.%0
(22) Avg. No. of Hydrents ... .388 Lok 420
(24) Revenue from Hydrants Line (20)x(22) $5,005 $5,212 $5,418
Round and Use 5,010 5,210 5,420
12. - Reverues from rents and other miscellanecus flat rate service are

generally based on the average revenues of a past representative period,
usually 3 to 5 years. As with fire protection service, revenues from these
items are comparatively small and very little refinement in making such
estimates can be justified.



CHAPIER 5
NORMALIZATION OF METERED SALES

A - CLIMATOLOGICAL ADJUSTMENT

1. Sales to metered-. _;ervice cua.taners are customarily adjusted
for rate-making purposes in order that estimates of usage predicated for
the test years reasonsbly reflect normsl conditions. Sales to commercial
(residential and business) and public authority customers are adjusted to
normaelize the effects of unpredictable climatological fluctuations, while
seles to industrial and other customers are sdjusted to eliminate other
unusual sbnormalities.

2. The preferred method of determining average annual metered
consumption is to divide total yearly sales by weighted average customers.
Past experience has indicated a persistent upward trend in average
commercial usage ranging from 1 to 4 Cef per customer per year in most
areas. The reasons for this trend include constantly improving living
standards, larger home sites, and urbanization of suburban areas, including
the construction of multi-unit residences or apartments which has the effect
of increasing average meter size:

3. Climatic conditions which may affect the consumption of water
by commercial customers include temperature, rainfall, evaporation, fog,
dust, wind, humidity and clouds. BHowever, except for rainfall and
temperature data, very little other climatological information is avail-
gble or asdaptable and it is therefore impractical to analyze the effects
of other climatological conditions on consumption. There are a few
weather stations which record évaporation data; so for these areas, the
effect of net evaporation (evaporation less rainfall) on sales may be
considered.

L. Annusl factors that may be used when considering the effect of
temperature on consumption include: average temperature, aversge maximum
temperature and degree-days 90°F or over. The actual factor selected for
a particular study will depend on the data available and the area being
studied. For most spplications involving water utilities, the use of
average temperature will facilitate the study and provide reasonable
results. In the southern and desert areas in California, however, where
the temperature is consistently high in summer, degree=days 90°F or over
mey be more significant than average temperature. Degree=days here
represent the total of the mumber of degrees on each day that the maximum

daily temperature exceeds 89 degrisﬁf



5 - NORMALIZATION OF METERED SALES

5. Total rainfall, total rainfall adjusted for excess rainfall in
any month, number of days of rain, and weighted number of days of rain

are factors that may be used to analyze the effect of rainfall on consump-
tion. However, the use of factors thet rigorously adjust for rainfall
frequency is rarely warranted nor are they reedily aveilsble, and reasonable
correlation can usually be cbtained using'total rainfall adjusted for saome
pexirum rainfell in any momth. A maximm effective rainfall of 4 inches per
month 15 a good empirical figure to use in California.

6. Because meters are read periodically, usually monthly or bimenthly,
there is a disparity between the time of actual consumption and the time
that the consumption is recorded. This disparity must be adjusted for and
the times correlated to get meaningful normalized results from the climato-
logical data. For example, take the case of a utility which reads meters
throughout a monthly cycle and which bills monthly by billing rounds. In
this case, the time of recording the consumption lags the time representing
the midpoint of actual consumption by approximately one-half month.

T A sample calculation for shifting average annual temperature by
one-half month to coincide with consumption is shown below:

: Prior Dec. : : Adjusted
Avg. Temp. : Less § : Avg. Mmmd:
Year :Annual:December:Current Dec.: Adjustment : Temp.
(1) (2) (3) (3)=(3) =+ 2% (5)=(1) + (h)
1958 49.0 - - -
1959 60.8  43.9 c.2 61.0
1960  6l.h  Lk.o ( 1) - 61.4
1961 58.5 L6.3 (2.3) (1) 58.4
(Red Figure)
8. The following tabulation shows a typical calculation for placing

total rainfall adjusted for a maximm rainfall of four inches per month in
proper time correlation with consumption for a utility with monthly billing

and continuous meter reading:

:Rainfall Adjusted to : Prior Dec. : : Adjusted
Recorded Monthly Maximm of 4": Less 3 : Annual
: Year:Rainfall: Annual : December :Current Dec.: Adjustment: Rainfall 3
(1) {2) (3) (%) (5)=(8) =+ 27 (6)=(2) + (5)
13?" 212 16.3 e T35 75 3
1961 .12 16.32 4.00 (3.58 14 14,
1962 22.72  18.64 L.00 -) ( T?) 18.23
1963 11.12 10.48 1.64 2.36 1.18 11,66
(Red Figgge)
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5 - NORMALIZATION OF METERED SALES

S. In the two examples above, the climatological data were shifted
rather than the consumption data. This might appear to be the less logical
approach; however, it achieves the necessary time correlation between
consumption data and climatologicel conditions with considerably more
accuracy than shif'ting the consumption, as the effect of certain weather
conditions, rainfall particularly, can be carried through to subsequent
months. _

]o0. The formula used in the preceding two tabulations for continuous
meter reading and monthly billing can be stated as 1/2 Prior December plus
Jenuery through November of Current Year plus 1/2 Current December. For
bimonthly billing and reading of meters throtghout the two months, the
corresponding formula for placing consumption and climatological conditions
in phese is 1/4 Prior November plus 3/h Prior December plus January through
October of Current Year plus 3/4 Current November plus 1/4 Current December.
1T The methods that have been used to normalize consumption for the
effects of temperature and precipitation are: the graphical method, month-
by-month method, and the Mamson method. These are discussed below:

The Graphical Method®

12. The Graphical Method is a rapid and effective means for normalizing
sales when at least eight years of reliable dataare available. This method
assumes that consumption is a dependent variable and a function of time,
temperature and precipitation (independent varisbles) and that by succes-
sive graphic approximations, the multiple correlation of consumption with
the independent variables cen be determined. The graphical method is also
referred to as the "Bean Method" or "Modified Bean Method". A more detailed
discussion of this method-is presented in "Methods of Correlation and
Regression Analysis" by Mordecai Ezekiel and Karl A. Fox, published in 1959
by John Wiley & Sons, Inc.
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5 - NORMALIZATION OF METERED SALES

13. The following tabulation contains the data used in the example

of the use of the graphical method which follows. It is assumed that

the climatological data have been correlated in time with consumption

and that rainfall, including its long term mean, has been adjusted to reflect
e maximm monthly rainfall of 4 inches. The U.S. Weather Bureau published
long-term (30-year) mean temperature and rainfall data are normally used. The
weather bureau establishes new norms each decade, the next 30-year period

to be 1941-1970.

s Anmial Avg. 2 __Adjusted
Year 3 Sales Cef. : Avg. Temp. : Rainfall
2 < 4 X,
1956 3k e 59.0 11.6
1957 109 59.0 15.6
1958 119 60.6 18.8
1959 136 61.6 13.4
1960 139 61.0 12.6
1961 141 60.2 11.0
1362 125 59.3 10.4
1963 119 59.5 22.2

United States Weather Bureau
Long Term Mean (1931-1960) 59.7 13.8

1h. In the first step of the graphical method, average annual
consumption,(xl) is plotted against time (Xé) as shown on Chart 5A2.
Points with similar weather characteristics are connected with light,
dashed lines as shown on Chart 5A1 to determine the general shape and
location of first approximate regression Line Fl' Altlough, in an actusl
study this would all be done on one chart, the additicnal chart (5Al1) has
been rrepar=d to avoid excessive clutter ard to present details eclearly.
Line F, should be conmservatively sloped, as a first approximation.
15. The second step is to prepare the scales on Chart 5B2:
deviations in average consumption versus average temperature. It
should be noted that the year corresponding with the average adjusted
temperature is identified. The third step is to transfer the vertical
deviations from regression line F, on Chart 5A2 as vertical deviations
from the zero ordinate on Chart 5B2. For example, for the year 1960,

the vertical deviation A from linw'éahon Chart SA2 is transferred to



5 - NORMALIZATION OF METERED SALES

Chart 5B2 by plotting it from zero ordinate at an average temperature of
61.0° F. Points with similar rainfall cheracteristics are connected with
light, dashed lines as shown on Chart 5BL in ofder to determine the shape
and location of regression line Tl. Although Tl appears to have the same
shape as F., this is coincidental as it is & separate plot. As outlined in
the previous paragrarh, in actual practice only one chart would be used for

this step and Ty generally should be conservatively sloped, as a first
approximation.

16. The vertical deviastions from the regression line T, on Chart 5B2
are transferred to Chert 5C1 and scaled from zero ordinate versus precipi-
tation for the corresponding years. For example, for the year 1963, the
vertical deviation B from line T, on Chart 5B2 is transferred to Chart 5C1
and plotted from zero ordinate at a rainfall of 22.2 inches. The prelim-
inary step of connecting points with like climatological conditions is no
longer needed as the points have presumably been adjusted, even if not
finally, for variations in time and temperature. After the points have
been transferred, a regression line Pl is plotted. It can be seen that the
year 1952 does not fall into the pattern and should be given little weight
and thet a curve fits these perticular points better than a straight line.
17. The next step is to transfer the vertical deviations from

line P on Chart 5C1l to Chart 5A2 by plotting vertical deviations from
line Fi. In order to avoid clutter, the latter chart has been reproduced
as Chart S5A3 and the points of this second plot are designated on Chart 5A3
by small squares. For example, for the year 1960, the vertical deviation

C has been transferred from Chart 5C1 to Chart 5A3. The second approximate
line of best fit, regression line Fé is then drawn. In like manner,
vertical deviations from lipe F, are transferred to Chart 5B2 (reproduced
as Chart 5B3 for clarity) from line T, and the location of revised
regression line TE is determined. Similarly, deviations from T2 are
transferred to Chart 5C1 (shown as Chart 5C2) and regression line F, is
drawn. :

18. Finally, the vertical deviations from line P2 are transferred
beck to Chart 5A3. This step is not shown on the accompanying charts as
these points varied only slightly.frcm the second plot points, so that

the analysis can be considered complete. In an actual stuay, it may be
necessary to transfer the points between charts seversl more times before

satisfactory multiple correlation is obtained. Such correlgtion can be
5=5



5 - NORMALIZATION OF METERED SALES

considered to be effected when the points converge to a definite line,
curve or pattern on all three charts and further transfers do not increase
this convergence. Usually at least two trials are required to obtain
reasonable and verified correlation. The use of straight lines is best when-
ever the data do not clearly and conclusively define curves.
19. The final regression lines F., TE’ and P2 represent respectively
the effects of time, temperature and rainfall on consumption and can be used
to project future normal consumption estimates. A sample calculation of
consumption estimates for test years 196& and 1965 for a normal average
temperature of 59.?0 F and adjusted rainfall of 13.8 inches is shavn in
the following tabulatien: .

Item : Source 1964 Est.:1905 Est.:

Consumption Trend Chart 5A3 134.0 135.5
Temperature Adj. G on Chart 5B3 (3:3) (33
Rainfall Adj. Chart 5C2 T .7
Adjusted Consumption 131.4 132.9
USE 131 133
(Red Figure)
20. The grarhical adjustments described in Paragraph 19 can be

avoided, and at the same time a normal consumption regression line covering
the past years can be developed. After placing temperature (Xa) and
rainfall (Xk) data and their respective lines or curves on Charts 5B2 and
5C1, also locate the intersection of the long-term means and each zero
ordinate. Line T,,then could be relocated by a perallel movement,without
altering the results of the method, until it passes through the point of
intersection of the long-term mean and zero ordinate. In a like manner,
Line P; is relocated. (This points up a good reason to use a straight line
for first regression lines.) When the results from these adjustments are
carried back to the original consumption Line Fq, a so-called normal line is
developed directly, without need of the further temperature and rainfall
adjustments described in Paragraph 19.

5=6
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5 - NORMALIZATION OF METERED SALES
21, Two other techniques that should prove helpful are: (a) make
horizontal scales longer than vertical sceles; and (b) do a second separate
study, reversing the order of temperature and rainfall regression charting, to
confirm the first study. Any small difference in the answers may then be

averaged.

Month=by=Month Method

22, This method can be used when monthly date are available for a
period of three or four years. In this method, the consumption for each
month of the year is normalized on a judgment basisafter reviewing
temperature and rainfall data with recorded consumption data and comparin.g
the climatological data with the long-term means.

23. The data to be used in & sample study of this method are
presented in Teble 5-A. It should be noted that the calculations shown
in the table include the placing of climatological conditions in proper
time correlation with consumption for contimiocus monthly billing.

24, The data from Table 5-A are then plotted as shown on Chart 5D
for the respective years, with Column N reserved fox" long-term mean
climatological conditions and estimated normal consumption. After
careful study of the climatological effects, including a review of

daily data when unusual climatological conditions prevailed, and consid-
eration of any historical upward trend in water consumption, the monthly
consumption is estimated on a judgment basis and entered under the
Column N for each month.

=T



TAELE 5-A
SALES, TEMPERATURE & PRECIPITATION DATA

2 :Long : One Balf of (Current + Prior Month)
: Cef :Term : : : Degree : Long : :
:Cust.-:Mean : Temp. : :Days 90 :Term Mean: Total : :
Month : Mo. :Temp.:Average:Departure:and Over: Precip. :Precip.:Departure;
1961 (1) (2) 3) ®=RB)-@) 5) (6) (M) (8)=(1)-(°)
Jamary - 52.3 55.6 3.3 - 2.05 L2 -1.63
February - 52.2 5T.4 5.2 - 2.13 .32 -1.81
March - 547 57.2 25 - 2.02 26  -1.76
April - 58.4 59.8 1.4 18 1.36 26 -1.10
May - 62.6 63.0 A 20 .60 .02 - .58
June - 67.2 68.4 1.2 56 .13 01 - .12
July - T2.8 T75.2 2.4 119 .05 .00 - .05
August k9 T5.7 TT-k 1% 138 A1 .06 - .05
September Lo Th4. 74.8 A 115 .12 .06 - .06
October 37 69. 69.1 - .4 82 31 00 = 31
November 27 61.9 61.8 -1 4o .68 36 - .32
December 10 55.7 55.4 - .3 C - 1.48 1.13 - .35
1962
Jamuary 20 52.3 54.5 2.2 - 2.05 1.60 - .45
February 13 52.2 53.6 1.4 - 2.13 2.8k 71
March 10 54.7 52.5 -2.2 - 2.02 2.48 L6
April 28 58.4 58.8 i 13 1.36 L7 - .89
May - 62.6 64.1 1.5 16 .60 22 - .38
June 31 67.2 66.3 - .9 35 .13 .24 Jd1
July 85 - 2.8 714 -1.4 &8) .05 .02 - .03
August 52  T75.T 75.2 - .5 156 52 .00 - .11
September o * Al 75.0 .6 170 .12 .00 =~ .12
October 33 69.5 69.4 - .1 72 .31 90 = 31
November 25 61.9 62.0 i 3 12 .68 .01 - .67
December 25 55.7 56.1 L 2 1.48 04 -1.h44
1963
January 43 52.3 52.2 ® L - 2.05 .12 - -1.93
February 17 52.2 55.6 3.4 - 213 1.29 - .84
March 16. . S54.T. . .57.8 % - 2.02 1.8 - .18
April 19 58.4 56.1 -2.3 - 1.36 1.36 -
May 30 62.6 60.6 -2.0 - .60 .72 .12
June 33 67.2 66.5 - .7 4 .13 ok - .09
July 51 T2.8 T2.2 - .6 62 .05 04 - .01
August 55 T75.7 75.8 X 126 % | .06 - .05
September L6  Th.h  T6.4 2.0 182 a8 2.01 1.89
October 25 69.5 72.0 2.5 114 .31 2.12 1.81
November 17 61.9 62.8 .9 - .68 1.02 3k
December 17 55.% 56.1 s - 1.48 86 - .62
196k
January 26 52.3 52.8 .5 - 2.05 .60  -1.45
February 16 52.2 52.6 L - 213 T2 -l
March 19 54.7 54.6 e | = 2.02 B6Lh -1.38
April 19 58.4 s57.4 -1.0 9 1.36 .90 - .L6
May 26 62.6 61.2 -1.h 10 .60 400 - .20
June - 67.2 65.6 -1.6 24 13 .03 - .10
July - T72.8 T72.6 - .2 119 .05 .00 - .05
August L9 75.71 76.6 .9 159 A1 00 = 1
September b o7hk.h o 73.7 - .7 100 .12 a0 - .02
October 41 69.5 T70.8 13 86 .31 B O,
Novenber 20 61.9 b9 .68 00 - .02
December b5 55.7 - 1.48 .00 - 1.48

g
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5 - NORMALIZATION OF METERED SALES

a5. The monthly consumption estimates from Chart 5D are plotted as
shown on Chart S5E. This curve represents the normslized monthly consumption.
It is difficult to meke an allowance for the historical upward trend in
consumption with this method, so an upward trend of 1% or 2% may be used
based on studies of larger utilities in the ares.

Mamson Method

26. In this method, climatological effects for March, April, May,
September, October, and November only are considered, hence the name, derived
from the initial letters of those months.

2T The data to be used in the sample analysis of this method are set
forth in the following tabulation. In the example, water production, which
is in proper time correlation with climetological conditions, has been

adjusted for the unaccounted-for-water factor and to exclude large customers.

:Avg.Mo.:Cef. Prod.: % :Cef. Sales: Cecf. Prod. :Deviation:

: ;Precip.: Temp : Per :Water: Per :Adj. to 8.2%:From LTM :
: Year : Inches:Degr. F:Cust. Mo. : Loss:Cust. Mo. : Water Loss :Prec:Temp:
(1) (@) (3) (&) (5) (6)
(3)_x 100-(4) (5)_x 100
100 100-8.2
1955 4,1° 64.6 27.08 7.4 25.08 27.3 2.6 -1.0
1956 3.6 65.8 30.51 12.6 26.66 29.0 3.1 + .2
1957 6.0 63.8°  2h.4 6.0 22.94 250 . = F «1.8
1958 9.7 67.2 29.62 8.3 27.16 29.6 +3.0 +1.6
1959 .5 66.6 31.96 8.2 29.34 32.0 -6.2 +1.0
1960 5.2 66.8 30.68 8.5 28.07 30.6 -1.5 +1.2
Long Term

Mean 6.7 65.6
28. Deviations from the long term mean of temperature and precipi-
tation are plotted versus adjusted production as shown on Chart 5-F.
Approximate regression lines are drawn for the temperaturé and precipi-
tation points. By trial and error these lines are adjusted unfil they
intersect at O abscissa, or normal temperature and precipitation. The
ordinate at the point of intersection is the desired adjusted production
for the Mamson months. The production'for the other months is estimated
* by averaging water use over a representative past period.

5=9



5 = NORMALIZATION OF METERED SALES

Other Methods
29. One alternate method is to group the six months of Jamuary, February,

March and October, November and December into a winter period and the months
of April through September into the summer period. Then an analysis similar
to the Graphical Method may be employed for each period separately.

30. When monthly data are available for more than four years, the
Month by Month method may be modified by plotting the data for each month,
similar to the Mamson Method as shown on Chart 5-F, although for certain

winter and summer months only & precipitation line or a temperature line,

respectively, may have any significance.

31. Another method consists of drawing recorded monthly consumption
curves in different colors each similar to Cﬁart SE on one sheet of graph
peper and then drawing a judgment curve through points estimsted to
reflect normal conditions. This method is not shown herein.

B - OTHER ADJUSTMENTS

32. In addition to climetological factors, the following considera-
“ tions may distort future consumption estimates and therefore require

adjustment:

a. Recording errors

b. Changes in recording methods

¢. Customer reclassification

d. Changes in method >f operation of larger

customers, usually industrial users.

33. Industrial consumption is generally independent of climatic
fluctuations. Estimates for large industrial customers ere usually
analyzed separately to avoid distortion of fhe basic data and obscuring
of trends. Estimates for the consumption of smaller industrial customers
are usually based on a graphical analysis of average usage or total usage

or a combination of both.

5-10



=

DELTA WATER COMPANY

—
1 I N e T e T T (O Ay My | o PO I
df O FT @ I T - g i E
— i oz — 1w __ [t a
¢ "2 ¢z ) ¢ g
" v H4
< ¢ 2
-4 -
H
. . L 6 H_
ol s I 1l =qol
u = L “ i 9l I.I- ! 9l — o
— 155 61 61 1 —— 0z
12 a2 - 02 —— ——dz
LU P L 5 2 [ el ” x g
] & 13 % g 2
14 49 i« {4 6§ — - —j0¢ '
T — e T
— oy v 2O T W
L e e 8
-t &m-ly‘. i3 L G
5] 65— |— o
- 8
s ]
9
B ¥ & g
S v ol -
A 2o — Zol — —3u
0] = " ]
by — 96 -1 .
- 2l . | . B
L A—— L . 2
e LI E
- 1]
- o I = %
(31 1| ¢
oll <L —fo91 &
n= i
= e m
—jo¥2
wivakok ol isf u [ro[Colzalisf wirslcokalis| wTvg Ko leaTis| WTva Kok aT 1o W IvoR gT29Tio{ W W[5 s 15w Tv5k olegl 19| n Ivalca ol 19| n[voR 9lzg] 19| m 9l olzal 15| w Woks Eglig
LEL] AON 120 d3s any ne NAP AVW HdyY HYW 834 NV




L e

A Sy s L P

-
&l

|

i

kb

.y

s g Sk i —4h

ey

i) e 2 LA

o g

e T R

-

o Pt - i S 154 S e ot Lt A Bt . g s e ]

S ha mmme

- ———

. -ull.f....lwll.\ﬂ T T e ) “ .lr - Sedhin -H...lll o -..P.!Ill._.l{ e

e e A B s, Ry

<o a5

K]
4 o i s P 4 i . i ) i ]
1 AWE G wde | Y 1 TE IS # e | md8 § g Rty j e LS .
okt Hio R JERAL BRI S Sl SIS e i ER USSR S SR T 1 Sk SpEl At ab = den s o
« . : . 4 : P 3
] “ | _ ” . | |
L ] W ! H s v
: h | y : . } | . q w ) m&.
1 i i . I (R . _ i | B
w 3 . [ . _ N : § u i m + | *_.
] Wi B x _ : b . . m : . _.. i .ﬂ
. i [ L - . 3 s 4 . h H | i | i
. | 1 N N i i =i { _ i !
= s I 5= & (] _
- o $ " B i PrLs .
§ iy - - v — . - e - - e — g 1. b ATt h..‘ - My w llllvh
\ : ! I i *
2 , " 1 A | Vo | ; “
= B 1 i H e 5 | .
) ﬂ & _ . _ m : L \ 2 i :
5 i | ' | E. 1 _. . | | s =
.m m ! ! B |.2 i . x= ' i ! ..|.u..
. | - i o = ek - . o]
- i ” = it = | _ " | W 3
i _ uF =9 ) _ {
: “ T _ SRR O o | | 4
4 ey T ' . L o ] N o .
SR : | ! . S - _ + 3 i
a.ﬂn i | * * 2 B - e “\ T — s e
3y sy - b & g - . JEE P o L
- 3.1 s g L ) ! =1 Y I 2 W. Cl SR T (. S +!..
[ . M 1 i : | i t
B Y it K g - g - .s.l.....ll!.rlt.!- ..-T»q-ﬂl T | AR, .I.I-v.l.(‘t vy - - e ft At
Ty , 1 |
1 .p . : i | i !
i = A . . 1 ”
i . L & - i i . :
| ! l .
t . - » w 1 L] L - ..l“
1 Wf.hr- nl.ﬁ” L W ..w o M . HW MI i ._L . 1% —— =l ﬂ..l ”u o ﬂ.l.
. i : ] Foal 1e d 5 . ] L ...Mll |“._ - s -
W‘,. - .ﬂpl_lul’-u_-r —— - ..w e .I.v.ﬁ!.lo&h‘..l l.l-l..‘.ﬂ“hl(lﬁ‘ll‘.t—v. Pe+= Pllt..l — l.{“v*. D#ﬂ - '.iao...

IIII\I.
i s e

-

B oy e 2o

[

oy i

s

.
-

.ﬁ'm i

.

R

R et

i bk e d ..



CCF PER CUSTOMER - MONTH
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1965 ESTIMATED
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5 - NORMALIZATION OF METERED SALES

3k, Sales tu public authority customers usually are affected by
variations in climatological conditions and-to a large degree correspond
to the pattern established for the commercial customers. In most cases,
estimates of normal average sales of public authority customers are
related to average commercial seles on a judgment basis, rather than by
making a detailed climatological analysis. In other cases the same
procedure described in the preceding paragraph for industrial customers

may be used.
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CHAPTER 6

ESTIMATING METERED SERVICE REVENUES

A - MINIMUM CHARGE TYPE RATE SCHEDULES

" Water Use Table

1. Sample revenue celculations in this section are based on the water
use teble shown in Teble 2-A, and the following assumed present and proposed
monthly minimum charge type rate schedules.

Present Proposed
_Rates ~ _Pates
Quantity Rates:
First 600 cubic feet Or 1esS ceseeecse $1.90 $ 2.50
Next 2,400 cubic feet, per 100 cubic feet .25 .30
Next 17,000 cubic feet, per 100 cubic feet .20 .25
Over 20,000 cubic feet, per 100 cubic feet i1 .20
Minimum Charge: ‘
For 5/8 x 3/h-inch meter .....cececeeeees 1.90 2.50
For 3/l-inch MELET ..ovecsasccccces 2:75 3.50
FOI' ’1-inch ICLE‘EEI" sessssseasso s LI'«SO 5'50
For lé-inch MELET cececccsssssssas 9.00 11.00
For 2-inch MEter coeoececeesoscsoce 13.00 16.00
For 3-inch meter c.cceeceececscacs 2k.00 28.00
2. Ae mentioned in Chapter 2 the selection of consumption blocking

in the water use table is based on the rate blocking of the rate schedules.
Tn this case and in a mejority of the applications, a closer spacing in

the first blocks of the water use tagble and a wider spacing toward the
terminel (tail) block is indicated. To expedite calculation of revenues
based on the above rate schedules, the water use table is condensed into
four consumption blocks as shown in the first three columns of the following
tasbulation. The total consumption in column (3) is then spread over the
remaining four columns to fix the actual consumption in the proper rate

block for pricing purposes.
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6 - ESTIMATED METERED SERVICE REVENUES

Rate Block;Custamer;Conizzgiion; Consumption in Block - Ccf
Cef :Billings: Cef :  0-6 s T-30 :  31-200 : Over 200
(1) (2) (3) (&) (5) (6) (7)
0-6 5 2,358 2,358
BxCol.(2)
T-30 3,785 66,353 22,710 43,643
2LxCol.(2)
31-200 3,k 225,868 20,484 81,936 123,448
[ 170xCol.(2) |
Over 200 18 75,643 1,086 4,34k 30,770 | 39,443
Total 8,135 370,222 46,638 129,923 154,218 39,443
5 In spreading the total consumption in column (3), first, the

figure below the step line in each rate block is calculated as the product
of the customer billings in that rate block and the consumption range in
the block as shown in the inserted instructions under columns (4) through
(6). Then, the figure above the step line, which is the remainderof the
consumption in the rate block, is determined as the difference between the
totel consumption in column (3) and the intérvening calculated consumptions
in the same rate block.

4, Tentative revenues at present rates and at proposed rates may now

be calculated as demonstrated in the following tabulation:

$7" No. of <% Present . Proposed
Item : _ Units : Rates : Revenues : Rates : Revenues :
(1) (2)  (3)=(1)x(2) (&) (5)=(1)=(L)

Minimum Charge 8,135 $1.90 $15,456 $2.50 $ 20,338
(Rate Blocks)
7-30 Cef 1-291923 '25 3211“81 ‘30 3819?7
31-200 Cef 154,218 .20 30,844 .25 38,554
Over 200 Cef 39,443 .15 5,916 .20 7,889

Total - - 84,697 * - 105,758

6-2



6 - ESTIMATING METERED SERVICE REVENUES

L In general, the revenues at present rates, as determined above,
differ from latest known, or representative, recorded revenues due to:
partial billings, billing errors, refunds for prior discrepancies, customers
with large meters using less than the volume of water included in the mini-
mm charge, and the period covered by the water use table not coinciding
with the lstest known annuel recorded revenues. The ratio of the recorded
revenues (assumed to be $83,528) to the computed revenues at present rates
($84,697 from the sbove tabulation) is equal to 0.986 and can be termed the

revenue aijpsfment factor.

6. To estimate the revenues generated by the company's proposed
rates, the ratio of revenues at proposed rates ($105,758) to revenues at
present rates ($64,697) is developed. In this case, it is equal to 1.2L9

and is called the rate increase factor.

Te In order to account for projected changes in the number of
customers, the ratios of estimated average customers for the test years
to the average customers for the latest recorded period are developed as

the growth factors. For example:

s : Test Year #L  : Test Year #2 :
tRecorded :Estimated: Growth :Estimated: Growth :
:Avg,Cust.:Avg.Cust.: Factor :Avg.Cust.: Factor :
(1) @) @)= B) (5)=(8)(1)
680 T4 1.088 790 1.162
8. Finelly, in order to adjust consumption for normal climatological

conditions and to account for the projected trends in use of water, the
ratios of estimated average consumption for the test years to the average
consumption per customer derived from the water use table (370,222 Cef + 678

customers = 546 Ccf) are developed as the usage factors.

For example:

3 : Test Year #l £ Test Year 72 :
:Recorded :Estimsted: Usage :Estimated: Usage
tAvg.Cons. :Avg.Cons.: Factor :Avg.Cons.: Factor

(1) 2 ()=} & (5)=(k)+Q)
546 610 1.33T 630 1.154
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6 - ESTIMATING METERED SERVICE REVENUES

9. If the usage factor is close to 1.0 (unlike the present examples)
or additional refinement does not appear warranted, revenues at present and
proposed rates may now be calculated as shown in the tabulation in Paragraph 13,
except that the usage factors developed in the preceding paragraph would be
substituted there for the adjusted usage factors actually used in the tab-
ulation in Paragraph 13.
10. When the usage factor does not approach unity, it should be sdjusted
to reflect changing water use tsble characteristics resulting from projected
changes in average consumption. To develop a revised condensed water use
table, assume proportional increases in each consumption block and detemmine
the portion of the consumption in each rate block which "passes through”
the rate block boundary to the next adjacent rate block. In making this
adjustment, the following procedure can be used as illustrated in Table 6-A.
a. Consumption blocks which are likely to pass through

the rate block boundary are analyzed and entered
either in column (2) or column (k).

b. Number of billings and related consumption passing
through are determined. ’

c. Increased consumption is computed by applying the
usage factor to the original consumption.

d. Billings and consumption are redistributed to produce
a revised condensed table.
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TABLE 6-A
Alpha Water Company

REDISTRIBUTED CONDENSED WATER USE TAELE
Test Year No. 2

Analysis and Computation of Billings and Consumption Passing Through

: No. of :No. of Single: Increased : : :Consump- ¢
:Billings : ¢ Ccf Levels : Cef ¢ Billings : Back Up : tion
+ from : Original : Each Cons. :(2) x 1.154 ¢ Passing : for +Passing ¢
:Table 2-A: Cons, Rlock : Block :Usage Factor: Through : Col. (5) :Through :
(1) (2) (3) (%) (5) (6) (7)
p) 1 5.TT0
145 6 ‘) 6.92k4
134 = ( 145x ) 134
6.924-6 x
Ex
T 8.078
25 28.850
5TL 26 1 30,004
27§Avg. + e _
31.158 45T = STix 28.5
30)28.5 4/5  x 1.15k
; x 457
. 15,030
4L 151 3 23 17k.25
173.31 200.
17k - 200.796 o = Lhx
Avg.
27 27/50 187
X 24
5,179
Increased and Redistributed Billings and Ccf
: Increased :
Original :Consumption: Redistributed
: :Consumption: Cef : Passing Through : Billings : Cef™ "
Rate Block :Billings: Cef :(12)x1.154 :Billings: Ccf  :(11)+(14):(13)+(15):
(11) (12) (13) (L) (15) (16) (17)
0-6 755 2,358 2,721 (13%k) (G38) 6 1,783
7-30 3,785 66,353 76,571 (_Kj__ 38 - 3,462 62,479
7) 15 030)
31-200 3,4 225,868 260,652 457 030 3,87 270,503
| (2k) 5:112)
201 and Over 181 75,643 87,292 2k 5,179 205 92,471
Total 8,135 370,222 427,236 - - 8,135  L2r,236
(i Fimwe)
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6 - ESTIMATING METERED SERVICE REVENUES

11. In order to obtain the increased average usage of 6.924 Ccf shown
in Column (4) of Tsble 6-A for the 6 Ccf consumption block (an example of

a portion of a single block passing through), some of the 145 billings will
remain in the € Ccf block and the remainder will pass through the rate block
boundary to the T Ccf block. The formula shown in Colum (6) for calculating

the number of billings passing through can readily be derived by simplifying
the following equation:

6 (145 - x) + Tx = (6) (1.154) (145)

Where a consumption block comprises several discrete Cecf levels (such as
the 26-30 block or the 151-200 block), the lowest Ccf level in the block
passing through is determined as shown in Column (2). Assuming that the
billings ere uniformaly distributed throughout the consumption block, the
number of billings passing through is based on the ratio of the number of
Cef levels passing through to the total mumber of Cef levels in the con-
sumptionblock as shown in Column (6). The related average consumption
passing through is then equivealent to‘the average of the Ccf levels passing
through multiplied by the usage factor as shown in Column (T). The lower
section of Table 6-A sets forth a method of redistributing the bills and
increased consumption, resulting in a redistributed condensed water use
table.

12, By pricing out this condensed table, following the methods
described in paragraphs 3 and 4, adjusted revenues of $95,904 are derived.
These revenues, when related to the tentative revenues of $8L 697 at present
rates developed in paragrapﬁ L, result in an sdjusted usage factor of 1.132
for test year No. 2. Similarly, an adjusted usage factor of 1.101 may be
derived for test year No. 1, using & teble similar to Table 6-A, not repro-
duced herein, based on the unadjusted usage factor of 1.117 developed in
paragraph 8.
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6 - ESTIMATING METERED SERVICE REVEKNUES

The following tabulation sets forth a sample calculation at present
and proposed rates for the two test years using the data developed in the

preceding paragraphs and tasbulations:

:Line:

:Test Year :Test Year :

Ttem ¢t No,.1 & FBo, 2 Source
1 Revenues at Present Rates (from
Condensed Water Use Table) $ 84,697 & 84,697 Para. 4
2 Revenue Adjustment Factor 0.986 0.986 Para. 5
Revenues at Present Rates, Adjusted
to Recorded Revenues $ 83,511 $ 83,511 Line (1)x(2)
L Growth Factor - 1.088 1.162 Para. T
Revenues at Present Rates, Adjusted
- for Growth $ 90,860 $ 97,040 Line (3)x(%)
6 Adjusted Usage Factor 1.101 1.132 Para. 12
7 Normalized Revenues at Present Rates $100,037 $109,849 Line (5)x(6)
8 Rate Increase Factor 1.249 1.249 Para. 6
9 Revenues at Proposed Rates $124,946  $137,201 Line (7)x(8)
14, The principles described above apply to bimonthly biiling also,

except that the size of the rate block, the minimum allowance and the
minimm charge would be doubled.

15.

As an alternate procedure, revenues can be calculated by determ-

ining the average number of customers and total consumption for the test

years; spreading the results, based on a water use table, either original

or redistributed; and pricing out the revenues at present and proposed rates
directly. This is shown in Chapter 7.

16.

B - SERVICE CHARGE TYPE RATE SCHEDULES

Semple revenue calculations in this section are based on the

following present and proposed monthly service charge type rate schedules:

Quantity Rate:
For all water delivered, per 100 cu.ft. .. $0.16

Service Charge:

For 5/8 x 3/4-inch

For
For
For
For
For

3/4-1inch
1-inch
1i-inch
2-inch
3-inch

meter
meter
meter
meter
meter
meter

Present Proposed
Rates Rates
$ 0.20
* 0 99O OO ® PSS s sRe B0 2-00 2.“+5
o pn R B e e A 2.20 2.60
IR ERE N NN AR NN 2'&0 3‘60
a4 e 8B 80 S8BT e TESSS h’-m Sﬁm
CRE R I BB B B N N L 5-&) 6.50
W .. 10.60 12.00



6 - ESTIMATING METERED SERVICE REVENUES

i i g In devermining the revenues that will accrue from the service
charge portion of the schedule, it is convenient to use the average monthly
service charge for each class of customers.

100 The development of the trend in average monthly service changes
at proposed rates is shown in the following tabulation:

: : 2 June 30, 1960 : June 30, 1963 :
- H : No. of : Monthly : No. of : Monthly :
s Meter Size : Rates : Meters : Revenues : Meters : Revenues :
(1) (2) (3)  (#)=(2)x(3) (5) (6)=(2)x(5)
5/8 x 3/k $ 2.45 5,602 $13,725 5,268 $12,907
3/k 2.60 - = % Z
1 3.60 1,760 6,336 1,887 6,793
13 5.15 250 1,288 285 1,468
2 6.60 55 363 668 L,ko9
3 12.25 kg 600 27 331
7,726 22,312 8,135 25,908
Avg. Service Charge $22,312 _ 5,908 _
7o6 = $2.892 007 135 $3.185
.19. Assuming a straight-line projection, monthly average service

charges of $3.283 and $3.381 for the test years 1964 and 1965 can be easily
developed.
20. Using the trended service charges developed above, the revenues

at proposed rates are developed as shown below:

? 3 . s ., 2064 $ . 1965 3 £
tLine: Ttem : Estimated : Estimated : Source -
1 Average Number of Customers 8,850 9,452
2 Average Service Charge . $ 3.283 §$ 3.381 Para. 19
3 Annual Service Charge Rev. 348,700 383,500 Line (1)x(2)x12
L Annuel Consumption - Cef 5,399,200 5,957,400
5 Quantity Rate $ 0.20 $ 0.20
6 Annual Quantity Rete Revenues 1,079,800 1,191,500 Line (4)x(5)
7 Total Annual Revenues 1,428,500 1,575,000 Line (3)+(6)



6 - ESTIMATING METERED SERVICE REVENUES

21, For a service charge type rate schedule with two block quantity
rates, the percentage of water in each block to be used in computing the
quantity rate revenues can be readily obtained if a water use table is
available, However, without a water use table, 1t 1s necessary to set up
and solve an equation in order to determine the percentage of water in
each block.

22. Assuming reecorded quantity rate revenues of $747,250 and a cor-
responding recorded consumption of 4,442,700 Cef and with the following
rate schedule: . =

Per Meter
Quantity Rates : Per Month
First BJM culft., Per 100 c‘l.ft- s e se PO PO RO SO m.lg
Over 5,0C0 cu.ft., per 100 cueft. sevencerccencs +13

an equation mey be readily developed. Assume that x % are in the first
block, then (100 - x)% will be in the tail block. Therefore,

0.19 (x) (k4,442,700) + 0.13 (100-x) (4,442 ,700) = 747,250
100 100

0.19 (x) (4,442,700) + 0.13 (100-x) (L,4k2,700) = 74,725,000

0.19 x + 0.13 (100-x) = Th,?zgzooo
s 42,700

Solving for x give563.6$ of the consumption in the initial block.

23 If enough data are obtainable, the engineer should compute the
percentages in the blocks for three of four 12-month periods and use the’
average determined therefrom. Trending of these percentages is not recom-

mended as they tend to fluctuate in practice.
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CHAPTER 7

RATE SPREAD

A - GENERAL

1 It is a requirement that the utility applylng for a rate increase
must state the present and proposed rates in its formal application. If
the examiner's decision draft authorizes only part of the requested
increase or finds that new types of rate schedules are necessary, it is
the responsibility of the assigned engineer to determine rates that will
produce the authorized increase in revenues and to prepare an appropriate
rate appendix to the decision draft, setting forth the rate schedules that
should be authorized. The computation is carried out by a trial and error
method until satisfactory results have been obtained.

25 In the event new rates are being established, an exsmination of
rates in effect for adjacent utilities may be helpful in determining the
rates to be used. When the rates in two or more schedules are to be
increased, such as those applicable to metered, flat rate and fire
protection service, the engineer should use his judgment as to the increase
for each type of service. If a cost of service study is available, it
will serve as a guide for rate spread and design.

3. It is the usual practice to develop rate schedules that will
generate slightly higher calculated revenues than those stated in the
decision draft as being authorized. The rate schedules should be care-
fully prepared as errors discovered subsequent to the issuance of a
decision can be corrected oniy by the issuance of an amended decision.

4, Generally, the increased rates authorized by the decision ere
not at a level above the rates proposed in the application. However,
there are instances where certain portions of the proposed rates may be
unrealistically low in relation to the basic rates. For example, the
proposed monthly minimum charges for meters larger than the 5/8 x 3/l-inch
size used for residential and other small users may be inconsiétent with
the proposed charges for the 5/8 x 3/4-inch meter. In such cases, the
staff should make an appropriate recommendation in its report on results

of operation and such recommendation may be adopted in the decision draft.
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If this occurs, the staff may then include in the rate spread the effects
of the adopted recammendation, even thouéh this may result in scme
authorized rates being higher than those requested by the applicant.

D If the rate schedules as proposed by the applicant are not
compatible, e.g., the meter minimum charge for residential service is
equal to, or greater than, the basic flat rate charge for essentially the
same service, the staff should make a recommendation in its report that,
if any rate increases are authorized, the rate schedules for comparable
service should be consistent. Assuming that such a recommendation has
been adopted in the decision draft, the engineer must then follow this

" up when making his rate spread. A basic premise is that the customers
in any one class should receive bills for métered service, for example,
that will be slightly higher than for flat rate service, in order to
compensate the utility for the additional costs of providing metered
service. The meter minimum charge or service charge, therefore, should
be somewhat less than the comparable basic flat rate charge, and the
aquantity rates for metered service should be fixed at levels which will
result in monthly charges for average usage that will be reasonsably:
compatible with the flat rate charges.

6. The same procedures may be followed when the staff, in its
results of operation report, recommends certain increases and/or changes
in tariff schedules, and includes appropriate appendixes setting forth
the rate schedules that will yield the recommended revenue increase.
This form of staff report has been widely used in recent years in
connection with a procedure approved by the Camission on August 1, 1961,
and a revised proeedure approved on October 13, 1964 relating to the -
processing of rate increase applications for small water utilities. The
procedure contemplates the handling of such applications on an ex parte
basis, if possible, and is set forth in Subject Reference D-L6 (641016).

B - FLAT RATES

Ts A typical rate spread for flat rates is shown in Table 7-A.
The exemple used herein is based on the same data as shown in Paragraph 9
of Chapter 4. Actually "Triel I" might have been adopted except that the
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full requested increase would have been granted for customers with large
size lots. Of course, the engineer may find it convenient to check
revenues at present and proposed rates concurrently as shown further in

Table 7-B for metered service.

C - METER BATES

Minimum Charge

8. As the first step in spreading rates, the engineer should
obtain from his work papers and/or compute, for the test year adopted in
the decision draft, the following information:

a, Total average services.

b. Total consumption.

¢. Distribution of the total consumption according to a
redistributed condensed water use table.

g. If a new rate block structure is desirable, then an sppropriate
condensed water use table can be prepared as described in Chapter 6,
Paragraph 2. Then the percentage increase in revenue authorized is
computed and applied to the present rates. It is also advisable to
divide the authorized revenue by the revenue adjustment factor to

compute revenue based on the water use table directly.

Authorized Revenue _ $130,000 = $131,8L5
Revenue Adjustment Factor 0.966 4
10. Table 7-B illustrates the rate spread for minimum chearge type

schedules; the computation of units on Line 1 is not shown. If the seme
rate schedule covers differeﬁt types of customers, it is advisable to
combine the units to simplify the rate spread. The computation of minimum
charges for larger meters as shown is done on the basis of factors and
additional charges developed in "A Guide to the Preparation of Rate
Schedules for Water Utilities*', For illustrative purposes, charges for
meters larger in size than 3 inches have also been developed, although

not required for this rate schedule.

* May 19, 1967T.
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Beta Water Company

TABLE 7-A
Sheet 1 of 2

FLAT RATE 8PREAD

tAvg.No. :Avg.No.of: Round
+ of :Customer :

: Units : Months

:Present:
and :Monthly:

:Revenues :

! Item Use : Rate
(1) (2= (3) from (%) (5)
(1) x 12 Col.(2)
Checkin

6,000 sq. ft. or less 933 11,196 11,200 $ 3.05 $ 3k,160
6,001 sq. ft. to 10,000 sq. ft. L,790 57,480 57,500 L4.05 232,875
10,001 sq. £t. to 16,000 sq. ft. 1,100 13,200 13,200 5,00 66,000
16,001 sq. ft. to 25,000 sq. ft. 400 4,800 4,800 6.35 30,480
Additional Dwelling v 71680 10 2.50 320
3,065
Flat Rate Revenue per Staff Report (Present Rates) 363,840
Flat rate Revenue Authorized by Decision Draft 385,000

Tentative Rates $385,000

Ratio Increase = 363,565 = 1.058

Lot Size
6,000 sq. ft. or less
6,001 sq. ft. to 10,000 sq. ft.
10,001 sq. ft. to 16,000 sq. ft.
16,001 sq. ft. to 25,000 sq. ft.

Additional Dwelling

Present

Monthly  1.058x(4)

Rate

$305 $
k.05
5,00
6.35

2.50

7-4



TABIE 7-A
Sheet 2 of 2

Beta Water Company
FLAT RATE SPREAD

s Lot Size in Sq. Ft. .
: : 6,000: 6,001: 10,001: 16,001: 3
: tior @ %0 : fo{ i Ho : Ad4AItTL:

;Line: Item : less : 10,000: 16,000: 25,000:Dwelling: Totael .;
(1) (x2) (13) (&)  (15) (l6§=5um
(11)to(15)
(1) Customer-Months 11,200 57,500 13,200 4,800 140 86,840
" (3) Proposed Monthly Rate $ 3.90$ L50$% 5.30 $ 6.70 $2.80 -
(5) Annual Revenue (Prop.
Rates) Line (1)x(3) 43,680 258,750 69,960 32,160 392 $ Lok,gk2
Annual Revenue Per Staff
Report (Proposed Rates) Lok, 900
Trial I ;
(11) Monthly Rate 3.20 L.30 5.30 6.70 2.60 "
(13) Annual Revenue Line(1)x(11) 35,840 247,250 69,960 32,160 360 385,570
Trial I
(18) Monthly Rate 3.30 4,30 5.20 6.60 2.60 - -
(20) Annual Revenue Line(1)x(18) 36,960 247,250 68,640 31,680 360 - 384,890
Trial III
(24) Monthly Rate 3.35 4.30 5.20 6.60 2.60 -

(26) Annual Revenue Line(1)x(2k) 37,520 247,250 68,640 31,680 360 385,450

Trial III Adopted



TABLE 7-B
Alpha Water Company
MINIMUM CHARGE - RATE SPREAD

: : : Cef in Block : :
:Line, Item . Billings : 17-30-: 31-200 : 201 & Over-: Total : Source
£L)~ (2) 43) (&) (5) &)
Sum of ;
(1)to(4)
1 N, of Units 9,452 161,460 220,710 59,810
3 Pesent Rates $ 1.90 $ 0.25$ 0.20 $ 0.15 § <
4 Pnlim.-Revenue 17,959 140,365  Lk,1h2 8,972 111,438 Line(1)x(3)
5 Re.Adj.Factor .986 Ch, 6 Para. 5
6 Rewmnue $109,878 Line(5)x(6)
8 Prposed Rates 2.50 .30 .25 .20
9 Prlim.-Revenue 23,630 48,438 55,178 11,962 139,208 Line(1)x(8)
10 Re.Adj.Factor ! .
11 Reenue $137,259 Line(9)x(10)
13 Tuel I Rates 2.25 .29 .2h .18 -
14 Prlim.-Revenue 21,267 46,823 52,970 10,766 131,826 Line(1)x(13)
16 Tiel II Rates 2.25 .30 .2k .18 -
17 Prlim.-Revenue 21,267 148,438 52,970 10,766  133,L4b41 Line(1)x(16)
19 Tral III Rates 2.25 .29 .2 .19 -
20 Prlim.-Revenue 21,267 16,823 52,970 11,36k 132,424 Line (1)x(19)
21 Re.Adj.Factor .986
22 Adpt Revenue $130,570 Line(20)x(21)
5 : . : Additional :
Norinal : Rated : : Monthly : Cost at: Charges for : Total :
Meter :Capacity : :Quantity :Quantity:Depr. ,Return, :Computed :Recormended:
Eiim : G,.P.M, :Factor : Cu. Ft. : Rates : Maint..,etc. : Charge : Charge
1, (12) (23) (k) (15) (16) (17) (18)
Source AWWA (12)}+20 (13) x 600 (15)+(16)
5/8 x 3/h 20 1’ 600 $ 2.25 $ - % 2.25 $ 2.2
3/ 30 1.5 900 3.12 0.10 3.22 3.25
L 50 2,5 1,500 L.86 .35 5.21 5.25
13 100 5.0 3,000 9.21 1.00 10.21 10.25
2 160 8.0~ L,800 13.53 1.50 15.03 15.00
3 300 15.0 9,000 23.61 3.50 T 27.11 28.00
L 500 25.0 « 15,000 38.01 6.00 LL. 01 45.00
6 1,000 50.0 30,000 69.01 15.00 84.01 85.00
8 1,600 80.0 48,000  103.01 25.00 128.01 130.0C
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Service Charge

E In spreading rates for a service charge type schedule, the same
principles apply as were used previously, with the exception-fhat different
. standards apply to the relationship of service charges for different

sized meters. The suggested ratios used in Table 7-C.of this chapter

have been prepared by a major utility and are based on the costs of e
meter, a meter box, a 30-foot service line, and some 60 feet of adequately-
sized main. As a preliminary step, it is advissble to combine all the
different classifications of customers, such as commercial, industrial,
public authority, and others, together to facilitate computations and also
to design for & 5/8 x 3/L-inch meter service charge using equivalent

meter factors to allow for larger meters in use, Table 7-C sets forth

the rate spread and the suggested equivalent meter factors.



TABLE 7-C
Beta Water Company
SERVICE CHARGE - RATE SPREAD

:Line: Item 3 Service : Quantity : Total

: Source
@) (2) (3)=(1)+(2)
1 Avg.No. of Customers  9,u452
2 Equivalent Meter Factor 1.384 Ak
3 Equivalent Cust.-Month 156,979 Line (1)x(2) x 12

5 No. of Units or Cef 156,979 5,957,400

7 Proposed Rate $ é.hs $ 0.20 $ -
8 Proposed Revenue 284,600 1,191,480 1,576,080 Line (5)x(7)
10 Triel I Rate 2.30° .
11 Trial I Revenue 261,050 1,131,910 . 1,492,960 Line (5)x(10)
13 Trial II Rate 2.35 .19
14 Trial II Revenue 368,900 1,131,910 1,500,810 Line (5)x(13)
Service Charges
: : Equivalent : Authorized Round :
: Meter Size :Meter Factor: Rate : & USE ¢
(11) - (12) (13) = 2.35 x (12) (1%4)
5/8%x3/4-1inch L 55 $ 2.35 $ 2.35
3/L4-inch 1.1 2.58 2.60
1-inch 1.5 ' 7 3.52 3.60
11-inch 2.0 32 L.70 4.70
2-inch 2.7 i.3 6.34 6.140
3-inch 5.0 11:75 12.00
L-inch 6.8 )
g:iﬁzz ié'g ) Not Requested
10-inch 20.8 ;



Item

NO.

H-1

H-2

H-3

H-k4

ATTACHMENT A

ALPHA WATER COMPANY

Data Request

Description
Number of active service connections, by months, for the last five
calendar years and for the available months of the current year,
shown separately for each class and type of service.
Number, size and type of municipal, district, and private fire
hydrants, by months, for the last three calendar years and for the
available months of the current year. .
Revenues by class and type of service, and related water consumption
for metered service, by months, for the seme period of time
designated in H-1.
Water use tables for metered service for the last calendar year.
Separate water use tables should be prepared for each class of
service, For customers whose use is exceptionally large or
subject to wide fluctuations, their monthly revenues and consumpticn
should be shown separately for the period indicated in H-1.
For flat rate service, a tsbulation by months of the number of
customers listed for each separate charge, comprising an analysis
of total flat rate revenues for the last calendar year.
Describe the present schedule of reading meters and any substantial
changes in the schedule over the last 10 years.
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