From: Mike Andrus

To: John Hall

Subject: FW: Taunton sewer data

Date: Tuesday, May 05, 2015 3:25:56 PM
Attachments: Equivalent Meter Calculation.pdf

AWWA M1 Appendix B.PDFE

My calculation of equivalent meters as a basis for costs.

Mike Andrus

From: Mike Andrus

Sent: Friday, March 14, 2014 12:05 PM

To: Susan Murphy

Cc: Jeff Sutherland; Joe Federico; Ben Levesque
Subject: RE: Taunton sewer data

Susan,

Please find attached the equivalent meter calculation, along with the reference used to calculate it
— Appendix B of AWWA Manual M1 — Principles of Water Rates, Fees, and Charges. Please let me
know if there are any additional questions. Thanks.

Mike Andrus

From: Jeff Sutherland

Sent: Friday, March 14, 2014 8:51 AM
To: Mike Andrus

Subject: FW: Taunton sewer data

From: Murphy, Susan [mailto:Murphy.Susan@epa.gov]
Sent: Friday, March 14, 2014 8:32 AM

To: Joe Federico
Cc: Jeff Sutherland
Subject: Taunton sewer data

Hi Joe and Jeff — | am trying to match the billing data you sent to the number of ‘'5/8” equivalent
meters’ that were used in the financial analysis, can you sent me something on how that was
calculated? Is there a MassDEP document that is based on?

Thank you

Susan Murphy

U.S. Environmental Protection Agency
5 Post Office Square, Suite 100
Boston, MA 02109

617-918-1534


mailto:MAndrus@BETA-Inc.com
mailto:jhall@hall-associates.com
mailto:Murphy.Susan@epa.gov

City of Taunton, MA
EPA NPDES Draft Permit
ECONOMIC IMPACT ANALYSIS

Equivalent Meter Calculation

Meter Size 5/8" Equivalent # of Customers Equivalents

5/8"
3/4"
1"
1.5"
on
3"
4"
6"
g"
10"

1
11
14
1.8
2.9
11
14
21
29
37

8,548
405
234
153
191

34
11
5

9,581

8,548
446
328
276
554
374
154
105

10,785

Note: Equivalent meters are calculated using Appendix B of AWWA
Manual M1 - Principles of Water Rates, Fees, and Charges, Sixth

Edition (2012).
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AWWA MANUAL

Appendix B

Equivalent Meter

In the overall rate setting process, there is often the need to establish a minimum
threshold or “base” level of cost or demand for service, against which the costs or
demands of larger customers can be measured. A convenient and readily available
parameter for this purpose is the size of the customer’s water meter. Typically the
meter size, which is generally used as the “base,” is the smallest available. The ¥&-in.
meter is the most prevalent meter size found in many water utilities, and is also the
size most often used for single-family residential customers. However, this varies by
location, with some utilities using %4-in. meters as the minimum size. Accordingly,
care should be taken to select that meter size for the “base” that is most relevant to
the particular utility. In the overall rate setting process, residential user characteris-
tics are often used as the measure of the base level of service or upon, which service
equivalency units are measured.

There are different ways in which to measure or compute equivalent ratios for
larger meters as compared to a ¥8-in. meter, or whatever the “base” size meter is
appropriate. The two most commonly used ratios in the water rate making industry
are equivalent meter cost ratios and equivalent meter capacity ratios. Generally,
equivalent meter cost ratios should be used when assigning elements of costs
specifically related to meters among the various sizes of meters used by the
customers in the system. The allocation of customer-related costs associated with
meters in conjunction with a cost of service study is an example of a use of equivalent
meter cost ratios. Meter capacity ratios, on the other hand, are most often used when
estimating potential capacity or demand requirements for customers on the basis of
the size of their water meter. The determination of system development charges or
impact fees for meters greater than %%-in., where potential customer demand is
assumed to be proportional to meter size, is an example of the use of meter capacity
ratios, Meter capacity ratios may also be appropriate in the design of the service
charge portion of the general rate schedule when such charges include some recovery
of fixed capacity related costs or readiness-to-serve related costs. '
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EQUIVALENT METER COST RATIOS

EQUIVALENT METER CAPACITY RATIOS

PRINCIPLES OF WATER RATES, FEES, AND CHARGES

In determining the ratio of the cost of installing various sizes of meters relative to the
cost of installing a ¥8-in. meter, it is important to include all of the costs involved in
such installations. This includes the direct cost of the various categories of labor
involved in the installation, fringe benefit related overheads and other appropriate
administrative overheads applicable to the labor costs, all direct materials and
supplies costs, and the cost of equipment used in the installation.

In the cost allocation examples in chapter 8 of this manual, the costs of meters
and services were combined in the cost allocation procedure. This is an appropriate
consideration when it is the responsibility of the utility to install both a portion of the
customer service line (generally from the main in the street to the customer’s
property line), as well as the meter itself. Accordingly, the example derivation of the
cost ratios shown in this appendix, and used in chapter 8, are related to the combined
cost of meter and service installations for various sizes of connections.

Based, in part, on information developed in section VI of this manual, the
following are the total costs of meter installations for 5/8-, 3/4-, 1-, and 1V%-in. meters
and the associated services. Dividing the total costs of installing the meter and
service installations of the larger meter sizes by the total cost of the 5/8-in. meter and
service connection yields the cost ratios shown. The development of these ratios,
along with the applicable ratios for larger size meters, are the basis for the tabulation
shown in chapter 8 of this manual.

Cost Item 5/&-in. 34-in. 1-in. 13/9-in.
Service Connection $322.38 $322.38 $345.66 $358.80
Meter Installation 162.55 185.66 337.36 488.61
Total Cost $484.93 $518.04 $683.02 $847.41
Ratio to ¥8-in. 1.00 1.07 1.41 1.75
Ratio Used 1.0 1.1 1.4 1.8

The safe operating flow, or capacity, of a particular size of meter is essentially the
limiting factor in terms of the demand that can be exerted on the water system
through the meter. In establishing a schedule of system development charges, the
potential demand or capacity requirements placed on the water system by a new
customer is generally an accepted basis for determining the level of charge applicable
to the customer. Accordingly, when the base system development charge is
established for a single-family residential customer with a 98.in, meter (as is often
the case), the ratio of the safe operating capacity of various sizes of meters, relative
to the capacity of a %8-in. meter, may be used to determine appropriate charges for
the larger meter sizes. ‘ &

In section VI of this manual, the maximum safe flow or capacity of ¥s-, 1-, 1Ve-,
2-, and 3-in. meters are tabulated, based on AWWA Manual M6, Water Meters—
Selection, Installation, Testing, and Maintenance. The ratios of these capacities, relative
to that of a 5/8-in. meter, are computed, and range from 2.5 for a 1-in. meter up to 15.0
for a 3-in. meter. As pointed out in that chapter, while capacity ratios for larger than 3-
in. meters can be computed, the use of such ratios for larger meters may or may not
provide a true indication of the potential demand requirements of the larger meters.

It is important to understand and recognize the types of costs that are to be
recovered using equivalent meter ratiog in order to develop the appropriate meter
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equivalency factors. As discussed in section VI of this manual, developing equivalent
capacity ratios specific to a particular utility and its system characteristics may be
appropriate, as opposed to using a “standardized” table of meter equivalencies. For
example, a water utility may have significant investment in impounded reservoir
source of supply facilities (designed on the basis of annual average day demands), as
well as treatment plant, pumping, and transmission facilities (designed on the basis
of maximum day and/or hour demands). In this instance, the utility would need to
recognize both annual usage requirements, as well as peak demand requirements, for
each of its sizes of meters in establishing relevant equivalent capacity ratios
appropriate for system development charge determination.

SUMMARY

The selection of equivalent meter ratios is dependent upon the purpose for which the
ratios are to be used. In certain instances it may be necessary to develop ratios that
are applicable to an individual utility’s particular eircumstances and facilities. The
purpose of this appendix is to clarify the various types of equivalent meter ratios that
may be used in rate making, and the general applicability of each of the measures of
equivalency. Selection of the appropriate measures for distributing costs should be
considered on an individual utility basis.
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UNITS OF SERVICE

PRINCIPLES OF WATER RATES, FEES, AND CHARGES

manual, Such cash needs must be met by the utility as a whole. However, when that
utility serves outside-city, non-owner customers, it is most appropriate to measure
the costs of such service on a utility basis; that is, to assign costs to outside-city
customers for O&M expense, depreciation expense, and an appropriate return on the
value of property devoted to serving them. The inside-city customers are then
responsible for all remaining cash requirements not derived from outside-city
customers. Thus, if total utility revenue requirements are relatively low, perhaps as
a result of retiring a major part of the bonded indebiedness and thus having a large
amount of paid-up equity, the inside-city customers have relatively low rates. Thus,
the inside-city customers benefit from having invested in and owning paid-up equity
in the system. The reverse situation could also occur. If the rate of return is properly
set, the utility basis of allocating cost of service is fair to both the supplier and the
outside-city customer.

In some instances, as a matter of policy, a government-owned utility might
choose to waive the distinction between owner and non-owner customers and
consider the utility to be metropolitan in nature. In such a case, differences in costs
between owners and non-owners are not recognized in cost allocation and rate
making. This generally would require the owner customers to. subsidize the non-
owner customers to some degree. Such a policy is a choice to be made by the
governing body of the utility.

As a step toward rate design, compenent costs may be distributed among customer
classes in the proportion that the respective class responsibility for those costs bears
to the total cost responsibility of all customer classes served by the system. This
applies for each of the component costs of service. Responsibility for each component
may be expressed in terms of the number of units of service required by each class of
customer. The sum of all component costs attributable to a customer class is the total
cost of service to be recovered from it. .

The total cost of each component, quch as base cost, may be divided by
appropriate total customer requirements or units of service to express a unit cost for
each component. The unit costs of each component serve as a basis for designing
rates. As a basis for distributing component costs to customer classes, the units of
service attributable to the respective classes must be established for the test year. To
do so, the utility must determine or estimate the total quantity of water to be used by
each class in the test year and the peak rates of uge by the class, usually for both
maximum-day and maximum-hour rates of use. (In some systems maximum-week or
other periods may be appropriate.) In addition, the utility must determine the

number of equivalent meters and services by class, as well as the number of bills by

class.
Maximum rates of use may be expressed in terms of capacity factor—that is, &
percentage relationship of the class maximum rate of use to average annual rate of

© uge. Thus, if a customer class magimum-day rate of use is 9.5 times its average rate,

it is said to have a maximum-day capacity factor of 250 percent.

To estimate customer-class capacity factors, utilities need to investigate and
study all pertinent sources of information. Such data should include daily and hourly
pumpage records, recorded rates of fiow in specific areas of the system, studies and
interviews of large users regarding individual and group characteristics of use,
special demand metering programs, and experience in studies of other utilities
exhibiting like characteristics. Sound and logical inferences can be drawn from
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customer metering information, provided billing periods are sufficiently short to
reflect seasonal differences, usually not to exceed three-month periods. Appendix Aof
this manual provides some techniques that can be used to determine reasonable
estimates of the maximum day and maximum hour capacity factors for each
customer class using available system demand data for the utility and customer class
billing records.

The total annual quantity of water attributable to fire service is usually
negligible, at least in relation to that of other classes; however, peak requirements for
fire service can be quite significant. The Insurance Services Office periodically defines
desired rates of flow for fire service, which is a good source of maximum-capacity
requirements for fire service. Such data must be applied judiciously to achieve
practical cost allocations. . X

Customer-related costs for meters and services may be properly distributed
among customer classes by recognizing factors that are generally responsible for
those costs being incurred. As an example, one method for distributing meter-and-
service costs to customer classes is in proportion to the investment in meters and
services installed for each customer class, based on the number of equivalent meters.
Distribution of customer costs by equivalent meter-and-service ratios recognizes that
meter-and-service costs vary, depending on considerations such as size of service pipe,
materials used, locations of meters, and other local characteristics for various sized
meters as compared to 5/3-in. meters and services. In this example, typical customer
meter-and-service equivalent ratios based on investment are as follows:

Meter Size (in.) Equivalent Meter and Service Ratio

% 1.0

Y4 1.1

1 14

1% 1.8

2 2.9

3 11.0

4 14.0

6 21.0

8 29.0

Appendix B of this manual further discusses how to develop the meter and service
cost ratios shown above, as well as equivalent meter ratios based on factors guch as
meter capacity.

Costs related to billing and collecting may be distributed among customer
classes based on the total number of bills rendered to the respective clagses in a test
year. In some instances, billing ratios show that billing and collecting for larger
services incurs more cost than for smaller services.

Table 8-1 illustrates the development of the test-year units of service for the
hypothetical utility, using the base-extra capacity method of cost allocation and
distribution. Test-year units of service reflect the prospective average annual customer
water use requirements during the test-year study period considered in this example.

For the example, it is assumed that retail service and fire-protection service are
provided inside the city to residential, commercial, and industrial classes. Outside-
city service is provided on a wholesale basis.
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