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1. Purpose of Investigation

On October 30, 2014, the Public Service Commission of Wisconsin (Commission)
presented its Final Decision in Docket 3720-WR-108, the “Application of Milwaukee Water
Works, Milwaukee County, Wisconsin, for Authority to Increase Water Rates”. Order Point No.
14 of that decision included two parts. Part A stated that “the Commission shall open a generic
investigation to study the methods of all water utilities in allocating public fire protection costs.”
Part B stated that “MWW and the Wholesale Customers shall work with Commission staff to
further evaluate alternative methods for allocating fire protection costs for use in MWW’s next
rate case.” (PSC REF#: 223601)

The following report addresses Part A by describing how the Commission currently
computes the PFP charge, comparing that method with best practices used by other states,
identifying the assumptions that underlie the Commission’s cost-of-service model (PSC model),
and determining if those assumptions are reasonable or not. The goal of this study is to make
improvements to the PSC model to make sure that the Commission’s methods reflect reasonable
assumptions and produce accurate PFP cost allocations. Also, it is hoped that this study will
reduce the number of contested issues encountered in water rate cases. Part B will be addressed

in a subsequent study.

2. Rationale for the Public Fire Protection Charge

The Commission regulates 582 water utilities in Wisconsin. All but five of them are
municipally owned. These 582 water utilities earned a total of $665 million in revenues in 2013,
as shown in Figure 1. Approximately $140 million (21%) of those revenues were earned from

fire protection charges. Since the PFP charge provides such a significant share of water utility



revenues, it is important to make sure that these charges are computed using the best methods

available.

2.1 Definition of the PFP Charge

The PFP charge is a charge that covers the costs to oversize the
utility’s water system to provide the high flows and pressures needed to fight fires. These costs
include a portion of the operation and maintenance expenses, depreciation expenses, taxes, and
return on net investment rate base attributable to the relevant water plant. The oversized water

plant that impacts the PFP charge includes: wells, water treatment equipment, pumps, storage



facilities, water mains, and hydrants. Please note that the cost of the water used to fight fires is

relatively insignificant compared to the cost of the related plant.

In many cases, if a water system didn’t have to provide the higher flows and
required minimum system pressure needed to fight fires, then its supply, storage and

distribution infrastructure would be smaller and less costly to build. operate and maintain. Such

a water system might need less supply capacity, less pumping capacity, smaller storage
facilities, smaller diameter water mains, and very few if any hydrants. For many water systems,
the addition of fire flow capacity results in an additional cost to build and operate the water
system. For example, Wis. Admin Code NR 811.70(5) states, “The minimum diameter of water
mains to provide water for fire protection and to serve fire hydrants is 6 inches. Larger mains are
required if necessary to allow the required fire flow while maintaining a minimum residual
pressure of 20 psi at ground level at all points in the distribution system. (6) FIRE
PROTECTION. The minimum flow requirement for water mains serving fire hydrants is 500
gallons per minute (gpm) at 20 pounds per square inch (psi) residual pressure at ground level at
all points in the distribution system.” Many small communities could get by with 4-inch
diameter mains or smaller if they did not provide the higher flows needed to
fight fires. But since they do serve hydrants, then the WDNR requires minimum 6-inch diameter
mains.

The Commission has traditionally designed water rates to assign the cost to the cost-
causer. Therefore, it has been the Commission’s standard of practice to identify the PFP cost-of-
service, compute corresponding PFP rates, and bill those rates to the appropriate users. The PFP

charge is not simply a “hydrant rental” fee. The cost of the fire hydrants is only a small portion
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of the total cost of providing PFP service. Also, the PFP charge has no relationship with funding
the fire department.

If the PFP water is discharged through an unmetered hydrant, then the water used is paid
through Schedule F-1, Public Fire Protection Service. If the water is discharged through an
unmetered private fire protection service (sprinkler system), then the water used is paid through
Schedule Upf-1, Private Fire Protection Service — Unmetered (see Section 7).

From a rate making perspective, the PFP cost-of-service should be the difference between
the cost of the system with fire protection and the cost of the system without fire protection.
Unfortunately, community water systems are typically designed piecemeal over time. As water
capacity needs arise, communities hire engineering consultants to evaluate their water system
and make recommendations for infrastructure improvements. As a result it can be difficult to

assign assets to the correct category.

2.2 Sizing a Water System Based on Demand and Reliability

When evaluating the capacity of a water system, engineers consider the water system’s
ability to meet demand and its ability to provide reliable service. Typically, they will make sure
that the water system’s firm supply capacity ( supply capacity with largest

pumping h;nig] out of service) is greater or equal to the communities’ (current or future) maximum

day demand. Also, the engineer will make sure that the firm supply capacity plus effective
storage meets the maximum day demand plus fire demand, for the maximum hour demand).
Then the engineer will evaluate the reliability of the water system. This entails evaluating how
the water system performs under various operating scenarios including: supply source or

pump failure, maintenance of supply or storage facilities , drought, etc.
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SinceUnfortunately: there is no universally accepted definition of water system reliability, water

system e—Engineers use are-left-to-fellow their engineering judgement, state code requirements

and standard industry engineering practice. Over the life of a water system, infrastructure is

being added and changed based on each engineer’s best efforts at meeting current or future water

system demand and reliability. fl“he] result is that many systems may have addedexcess capacity

that was designed to meet future system demand, fire demand, or reliability of general service;-o+

beth. (PSC REF# 232974) See Appendix A for an example of a water system capacity analysis.
The PSC cost-of-service model assumes that the extra capacity not required to meet the

demand of the general service customers| is needed to fight fires. In reality, a water system’s

supply capacity is just as important in providing redundancy/reliability to the water system

should a swell-supply source fail, a storage an-elevated-storage tank need repair_or routine

maintenance, or some other unusual event occur. The PSC cost-of-service model ldoes notj take
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into account these complexities when allocating costs to the PFP charge.

bften, }the size of the utility impacts whether fire demand controls the design of the water

system. Wisconsin’s 582 regulated water utilities are classified by size into Class AB (serving
more than 4,000 customers), Class C (serving from 1,000 to 4,000 customers), and Class D

(serving fewer than 1,000 customers). Figure 2 shows the number of utilities in each class.
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In smaller water systems (Class D), the fire flow typically represents the largest potential
demand on the system. In larger systems (Class AB), the maximum hour demand for general

service may be larger than the fire flow requirements and therefore control the overall design and

operation of the water system. For example, the Orfordville Municipal Water Utility (Class D)
has a maximum day plus fire flow demand of 1,178 gpm (178 gpm + 1,000 gpm). The
maximum hour demand is 250 gpm, which is much less than the maximum day plus fire flow

condition. So_in this case, the maximum day plus fire flow demand is the controlling the-design
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Tthe PSC cost-of-service model uses the same methodology to compute PFP
costs, regardless of whether the fire flow demand controls the design of the water system or not.
Figure 3 shows a plot of the max day plus PSC fire flow demand versus number of customers
and also a plot of the max hour demand versus number of customers. This graph is based on 218
water utilities in Wisconsin that have received a full rate case since 2006. The data used to make
the graph is included in Appendix B.

Linear trend lines were computed and are also shown on the graph. Figure 4 shows a
detail of the same plot where the trend lines cross. Based on this analysis, the intersection of the

two trend lines is at 30,437 customers. Therefore, when PSC assumptions on a utility’s fire flow

demand are used, it appears that the max hour demand is the controlling demand condition for

water systems with more than 30,000 customers (rounded to nearest 1,000 customers). There are
five water utilities in Wisconsin that have more than 30,000 customers: Kenosha Water Utility
(30,962 customers), Racine Water Works Commission (33,981 customers), Green Bay Water
Utility (35,728 customers), Madison Water Utility (66,416 customers), and Milwaukee Water
Works (162,373 customers). Possible applications of this analysis will be discussed further in

Section 4.









3. Overview of the Public Fire Protection Charge

The Commission uses the base extra capacity cost-of-service and rate design model as
shown in the American Water Works Association (AWWA) Manual M1, 6" Edition. The cost-
of-service is based on the “base extra capacity” model. Once the model computes the cost-of-
service for the PFP customer class, that amount is recovered through PFP rates. Characteristics

of the resulting PFP cost-of-service are discussed in the following paragraphs.

3.1 Relationship of Utility Size to the PFP Cost-of-Service

Based on the PSC cost-of-service model, the smaller the water utility (the fewer
number of customers), the higher the cost of PFP as a percentage of the total cost-of-service. As
shown in Figure 5, the PFP charge - ranges from 9% of athe water utilityies’s total

annual cost of service (Milwaukee Water Works) to as high as 45% of the-a water utility’s

service costs (Tony Municipal Water Utility). Figure 5 is based on cost-of-
service data from March 2006 to the present. This included data from 218 of Wisconsin’s 582

regulated water utilities. The data is included in Appendix C.
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3.2 Relationship of Water Sales to the PFP Cost-of-Service

It is interesting to note that based on the Commission’s cost-of-service model, the PFP
cost increases as the general service consumption decreases. From 2007 to 2014, there has been
a decline in average residential water use in Wisconsin of almost 13% (2014 Wisconsin Water
Fact Sheet, Public Service Commission of Wisconsin). As utility customers reduce
water usage over time (through increased use of water saving appliances, industrial water reuse,
and other conservation efforts), the PFP cost-of-service increases. This occurs due to the way
that the PFP customer class is calculated in the PSC cost-of-service model. To illustrate this
relationship, Commission staff ran the cost-of-service model for four sample utilities of various
sizes. The PSC cost-of-service model for each utility was run with incrementally lower water

sales while all other parameters were held constant. The resulting plot of the percent increase in

11



the PFP cost-of-service versus the percent decrease in total water sales is shown below in Figure

6. The data is found in Appendix D.

As total water sales decrease, the resulting reduction in demand causes incremental

increases in available water supply capacityss

IThe unused extra capacity in the system represents a stranded asset.‘ As the general service use

decreases then the PSC model allocates a portion of the st ssetexcess supply capacity

costs to the PFP cost-of-service. Is it reasonable to allocate stranded-assetexcess supply capacity

12
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costs to the PFP customer class, or should it only be allocated to the general service customers?
This question will be discussed in more detail in Section 4.

3.3 Relationship of New Plant Additions to PFP Cost-of-Service

The PFP cost-of-service for a particular water utility can increase due to the additions of

new plant. Wells, water treatment technology, booster pumping equipment, transmission mains,

distribution mains, elevated storage tanks/standpipes/reservoirs, and hydrants all have some role
to play in meeting fire demand. The relative importance of each of these components in meeting
fire demand depends on the design of the particular water system.

Figure 7 shows how the addition of different types of new plant can increase the PFP
cost-of-service for a small water utility. By adding $500,000 in new wells to the PSC model, the
PFP cost-of-service increased by 1% compared to the base model. By adding $500,000 in new

hydrants, the PFP cost-of-service increased by 47% compared to the base model.
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Figure 7. Impact of Adding $500k of New Plant on
Public Fire Protection Cost-of-Service
Orfordyville {551 Customers)
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3.4 Types of PFP Charges

Prior to 1988, the water utility collected the PFP cost-of-service from the local
government through the “municipal charge.” The local government then recovered the
municipal charge through the tax levy. In 1988, legislation was enacted that gave the governing
body of any city, village, or town the option of collecting the PFP charge either through the tax
levy (“municipal charge”) or as a “direct charge” on general service water customer bills or
through a combination of the two.

Figure 8 shows the distribution of various types of PFP charges among Wisconsin’s 582
regulated water utilities. There are 285 water utilities that only use the municipal PFP charge
(MCQ), 192 that only use the direct PFP charge (DC), 90 utilities that use a combination of the

municipal and direct charges (CC), and 15 utilities that have no PFP charge. A list of the
14



regulated water utilities in Wisconsin and the type of PFP charge that they employ is found in

Appendix E.

The Commission permits water utilities to choose between eight preapproved methods
for billing direct PFP charges: equivalent meters method, equivalent services method, property
values method, square feet of improvements method, Madison method, Alliant Method, fire calls
method, and the Actual method. The last three methods are not currently being used. Also, the
Commission allows utilities to propose their own “alternative methods” for computing direct
PFP charges. Any alternative methods must be approved by the Commission. Figure 9 shows
each preapproved method and its frequency of use. This analysis is based on the 282 water

utilities in Wisconsin that recover their PFP cost either by using a direct PFP charge (DC) where

15



all of their PFP cost is collected directly through the water bills, or a combination PFP charge
(CC) where some of the PFP cost is collected through a municipal charge and the remainder is
collected through a direct charge on the water bills. The equivalent meters method is far more

popular than any of the other preapproved methods.

3.5 Statutes, Administrative Code, and Policies for the PFP Charge

The PSC’s authority to regulate water utilities was created in |1907 by the Railroad [Commented [PP10]: 19052

Commission and reinforced in 1931 when the PSC came into existence. Prior to 1988, the water Commented [PP11]: I did a presentation on the history of
Wisconsin water law in 2005. This info came from my research —
please verify though.
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utilities collected the cost of PFP by charging a “municipal charge” to the town, village, or city.
The municipality then recovered this money through property taxes. In 1988, the Wisconsin
State Legislature passed Wis. Stat. § 196.03(3)(b), authorizing direct charges and combination
charges for public fire protection. Subsequently, the Commission filed an order for Docket 05-
WI-100 that provided water utilities with a list of preapproved methods for directly charging the
PFP cost. Since 1988, approximately one half of Wisconsin’s 582 regulated water utilities have
shifted all or a portion of the PFP cost to direct charges on the water bill. Some utilities did this
to provide more room under the property tax levy limit. Others did this to offset the fact that as

their communities used less water, more of the excess supply capacity cost was

being allocated to the PFP charge. So, even though they were not building any new plant that
would serve the PFP customer class, they were still seeing an increase in the municipal PFP
charge.

In 1994, the Court of Appeals of Wisconsin ruled that a charge for fire protection services
under 196.03(3)(b) is a fee and not a tax. Therefore the charging of a PFP fee against a church is
constitutional (City of River Falls v. St. Bridget’s Catholic Church 182 Wis. 2d 436, 513 N.W.2d
673 (Ct. App. 1994).

In 2013, the Wisconsin State Legislature passed Wis. Stats. § 66.0602(2m)(b). This
statute states that if a municipality adopts a new fee or a fee increase, on or after July 2, 2013, for
covered services which were partly or wholly funded in 2013 by property tax levy, that
municipality must reduce its levy limit in the current year by the amount of the new fee or fee
increase, less any previous reductions. A municipality is not required to adjust (reduce) its levy
limit due to a fee increase if the municipality adopts a resolution which is approved in a

referendum. This statute effectively eliminated the shifting of the PFP cost from a municipal

17



charge to a direct charge. As a result, about 64% of Wisconsin’s water utilities (that rely on a
municipal charge or a combination charge can expect to see a steady increase in their municipal
PFP charges over the coming years. This increase in the municipal charge will continually apply
pressure on their levy limits, forcing them to reduce spending from other municipal services in
order to pay the PFP charge. The effect of this legislation has a particularly big impact on
smaller communities. Approximately 29% of Class AB utilities rely on the municipal charge or
combination charge, while 82% of Class D utilities rely on the municipal charge or combination

charge.

4. Public Service Commission of Wisconsin’s Cost-of-Service and Rate Design Model

4.1 Overview of the PSC Model

The Commission uses the base extra capacity cost-of-service model as presented in the
AWWA Manual M1, 6" Edition. The PSC model relies on the PSC’s uniform system of
accounts to categorize utility plant and expenses. Each plant and expense account pertains to one
of the following operating costs: operation and maintenance expenses, depreciation expenses,
taxes, and return on the net investment rate base (NIRB). These accounts are estimated for the
test year, and then their totals are allocated to the following service cost functions: base system,
base distribution, max day system, max hour distribution, max hour storage, billing, equivalent
meter, equivalent services, and public fire protection.

The hydrant accounts are allocated directly to the PFP cost function, which is then
directly allocated to the PFP customer class. The non-hydrant accounts are allocated to the non-
PFP cost functions. The total amounts for the base system, base distribution, max day system,

max hour distribution, and max hour storage cost functions are then allocated to the PFP
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customer class based on the relative annual, max day, and max hour volumes of the PFP
customer class as compared to the other customer classes. The max day and max hour PFP
volume is a function of the utility’s fire demand and duration. The total PFP customer class is
then used to compute the PFP rates. Note that the non-PFP cost functions are impacted by the
system demand ratios and the relative length of transmission versus distribution mains. Figure

10 summarizes the PSC cost-of-service model.

Figure 10. Public Service Commission Cost-of-Service Model
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4.2 Comparison of the PSC Model with AWWA M1 Manual Model

The AWWA M1 Manual differs slightly from PSC cost-of-service model in how it

allocates base and max hour costs to the PFP customer class. The PSC model allocates 1% of

19



the total annual sales volume to the PFP customer class. This is a nominal amount that estimates
the volume of water used to fight fires in the community. The AWWA M1 Manual does not
allocate any base volume or cost to the PFP customer class. The PSC and AWWA Manual M1
models also differ in the way that they compute the PFP customer class max hour volume. The
AWWA M1 Manual computes the max hour volume based on the fire demand over 24 hours.
The PSC method computes the max hour volume over a one hour period. See Figure 11 to

identify the differences between the two models.
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Figure 11. Comparison of &wwahlanual M1 and Public Service Commission of ¥Wisconsin Base Extra Capacity Models

Table 1I1.2-1

1 Manual Model (Source: AWWA Manual 1, 6* Edition, p. 79)
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4.3 PSC Computation of Fire Demand

Each of the 582 regulated water utilities in Wisconsin has had its fire demand (PSC fire
demand method) computed when its rates were first established. The fire demand was then
passed down from rate case to rate case. During a water rate case, Commission staff compares

the community’s fire demand with several population based equations: the National Board of
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Fire Underwriters (NBFU), the Freeman equation, and the Kuickling equation. Commission
staff also estimates the water systems capacity to fight fires based on the capacity of existing
wells and the effective storage volumes of reservoirs and elevated storage tanks. Usually, the
fire demand used in the previous rate case carried through to the new rate case. It is only
changed if the community’s population has changed dramatically, the capacity of the water
system is less than the community’s estimated fire demand, or for some other compelling reason.
The duration is usually the fire flow from the above formulas divided by 1000 (i.e., 8,000 gpm
for 8 hours). These three formulas have been around for over 70 years. The Kuickling formula
was first published in 1911, and the NBFU method is the most recent and dates from the 1940’s
using data of actual fires between 1906 and 1911 (Carl, K., Young, R., and Gordon Anderson,
“Guidelines for Determining Fire-Flow Requirements”, May 1973, AWWA Water
Technology/Distribution Journal).

Commission staff has developed a plot of the PSC fire demand versus population for a
sample of regulated water utilities in Wisconsin. Figure 12 includes the data from 218 water
utilities that have undergone a cost-of-service study between 2006 and the present. The figure
also plots the computed fire demand based on population using the NBFU, Freeman Max, and
Kuickling fire flow equations. The plot shows that the PSC fire demand closely follows the
NBFU method up to a population of about 80,000 persons. The four data points representing
Wisconsin’s four largest water utilities more closely follow the Kuickling method. The data

tables used to create this figure are found in Appendix F.
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The population based estimates of fire flow can lead to some extreme fire flow estimates.

For example, the last Mllwaukee &ate case used a fire flow requirement of 17,962 gpm for 18 Commented [PP12]: Milwaukee had 3,306 fire calls in 2014
(from City annual report) — averaged about 9 per day for an entire
. . . . year. For a City the size of Milwaukee with multiple fire events
hours; an estimate which is far outside any but the most extreme fires. On the other hand, the oceurring coincidentally, there could be many different 3,500 gpm
fire flows occurring for hours throughout a given day. So maybe
this number is not so unrealistic as thought.

h)opulation estimates may underrate\ the fire flow requirements for a small system. A small

Commented [PP13]: Patrick Cudahy plant fire a few years ago
would be one of these extreme events — MWW provided water to

village with a few hundred residents may have a large industrial plant in the town that requires a Sndahyiogthisleven

[ Commented [PP14]: Very much agree!

much larger fire flow requirement than one might expect based on the size of the community. An
example is Boyceville, a village with only 1,000 residents, but it has a large ethanol plant located

within the village limits.

4.4 Impact of Fire Demand on the PFP Cost-of-Service
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In the PSC cost-of-service model, the utility’s fire demand (gpm) and duration (hours) do
not impact the computation of the PFP cost function (hydrant costs). However, the fire demand
and duration do impact the calculation of the PFP customer class (costs associated with hydrants
and oversized infrastructure needed to generate fire flow). First, an increase in the fire demand
and duration increases the Max Day and Max Hour system demand ratios. These in turn increase
the allocation of O&M, Depreciation Expenses, Taxes, and Return on NIRB to the Max Day and

Max Hour extra capacity cost functions as shown in Figure 13 below).

Figure 13. Impact of Fire Demand on Allocation of Operating Costs to Cost Functions

Fire Demand (gpm)
Revenue Requirement ($)
Base Cost - System($)
Base Cost - Distribution ($)
Max Day -System($)
Max Day - Distribution ($)
Max Hour - System ($)
Max Hour (Distribution)
Max Hour (Storage)
Customer Costs
Fire Protection

No

Change Change | Change Change | Change

2
o
2
=]
2
=]
2
=]

Second, an increase in the fire demand increases the volume rate per day and volume rate
per hour that is used to allocate the non-PFP cost functions to the PFP customer class. See

Figure 14 below.
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Figure 14. Impact of Fire Demand on Volume Allocators Used to Allocate Cost Function Totals to the PFP Customer Class

CUSTOMER CLASS DEMAND RATIOS

BASE COSTS EXTRA-CAPACITY MAX DAY DEMAND EXTRA-CAPACITY MAX HOUR DEMAND

Anmmal  Average System  Distribution Volume System Distribution Volume System  Distribution Storage

Volume Day Adjusted  Adjusted  Fxira Rate Adjusted  Adjusted  Extra Rate Adjusted  Adjusted  Adjusted

1,000 Volume Percent Percent Percent Capacity Mgal Percent Percent Percent  Capacity Megal Percent Percent Percent Percent

CUSTOMER CLAS Mgl Mgal (%) (%) (®o) Ratin__Per Day ) (%) (%) Ratio  PerHouwr (%) (%) (%) (%)

Residential 22,874 62,668 7571% 75.71% T5N% 250 156,671 60.07% 60.07% 60.07% 5.00 13,056 17.05% 3941% 39.41% 17.05%
Muktifamily Residen 1,091 2,989 361% 3.61% 3.61% 2,50 7,473 28™% 2876 2.87% 5.00 623 081% 1.88% 1.88% 0.81%
Commercial 4,053 11,104 1341% 1341% 1341% 2.25 24,984 9.58% 9.58% 9.58% 4.25 1,966 25T% 594% 5.94% 2.57%
Industrial 0 L] 0.00% 0.00% 0.00% 1.25 0 0.00% 0.00% 0.00% 2.50 0 0.00% 0.00% 0.00% 0.00%
Public Autharity 1893 5,166 627 6.27% 6.27% 225 11,669 44T% 447% 447 4.25 s 1.20% 2TR% 277 1.20%
*, — o
Public Fire Protectio 302 828 1.00% 1.00% 1.00% 60,000 o 23.01% 23.01% 60,000 SDﬂD“ﬁ 78.379d
TOTALS 30213 82,776 100% 100% 100% 100% 76,563 100% 100% 100% 100%
Docket 4450 WR-105 An increase in Fire Demand increases the “Volum e Rate Per Day” and the Bchedule 9)

“volume Rate Per Hour”, These in turn increase the “System Adjusted Percent”,
“Distribution Adjusted Percent”, and "Storage Adjusted Percent” values, These
values are then used to allocate costs to the PFP Custom er Class,

Next, the non-billing cost function totals (base system, base distribution, max day system,
max hour distribution, and max hour storage cost function) are allocated to the public fire
protection customer class based on the PFP customer class’ relative volume percentage. The
bottom line is that an increase in the fire demand results in an increase in costs allocated to the
PFP customer class. As shown in Figure 15, Commission staff plotted the impact of increasing
fire demand on four different sized water utilities. Holding other factors constant, as the fire

demand increased so did the percent increase in the PFP cost-of-service.
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4.5 Impact of System Demand Ratios on the PFP Cost-of-Service

The PSC cost-of-service model uses system demand ratios to allocate operating costs to
the base, max day, and max hour cost functions. The max day system demand ratio represents
the ratio of the extra capacity max day volume divided by the max day volume. The max hour
system demand ratio represents the extra capacity max hour volume divided by the max hour
volume (use average hour plus one hour fire flow, if greater). System demand ratios are used as
allocators to compare the extra capacity cost (costs associated with meeting peak demand) with
base cost (costs to provide average rate of water use). Some factors that may impact the system
demand ratios include: the loss or addition of a customer that has a high peak demand (power

plant or canning company), or the change in the utility’s fire demand. Figure 16 shows a plot of
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Wisconsin water utilities that have had a rate case from 2006 to the present (the two largest
utilities have been removed from the figure for clarity purposes). The figure shows that as
utilities increase in size, their peak demands decrease in relation to their base demand. Please
note that the system demand ratios do not impact the PFP cost function. The data used to
produce Figure 16 is found in Appendix G. Figure 17 shows how the system demand ratios are

calculated in the PSC cost-of-service model.
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Figure 17. Impact of System Demand Ratios on Non-PFP Cost Functions

Docket 4450-WE- 103 Scheduk 4

ORFORDYILLE MUNICIPAL WATEE UTILITY

SYSTEM DEMAND REATIOS
BLAXIMUN DAY SYSTEM DEMAND
TOTAL ANNUALPUMPAGE STA05,785 Galows
AVERACGE DAILY PUMPAGCE 102755 Galors Fre Demand irmpacts the systemn
MAXIMUM DAY PUMPACE 26,359 Galors demand ratios below. Fire
demmand also impacts the
FIRE FLOW: allocation of the rmax day and masx
CALMIN 1,000 / hour cost functions to the PFP
DURATICN {(HOURS) 1 custarner class.
TOTALFLOAY AL 00N alle s
AVERACGE DAY PLITS FIRE FLOW 182755 Gaprs
2755
RATIC: E4SE = 40.00%%
256, %9
MAX DAY = 100-BASE B000%

System Demand Ratios
MAXTMIM HOUR SYSTEM DEMAND impact how operating

expensesare allocated

AVERACE HOUR ON MAX DAY 10,704 Galoms to the nor-FER cost
MAXTMUM HOUR PUMPACE 14,985 Galom functions.
AVERACE HOUR
PLUS ONE HOUR FIRE FLOW 64,281 Galoms
102,755 Use
RATIO: BASE = @ — geeve | 100ms
1,542,755
Use
MAXHOUR = 100-BASE 3% | sonms
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4.6 Impact of Transmission and Distribution Mains on the PFP Cost-of-Service

The PSC classifies water mains into two categories: transmission mains and distribution
mains. Generally speaking, water mains larger than 12 inches in diameter are transmission
mains, and water mains less than 12 inches in diameter are classified as distribution mains. The
PSC model typically classifies 12-inch diameter mains as transmission mains for Class C and D
utilities, and as distribution mains for Class AB utilities. The reason for this classification is that
the PSC model assumes that transmission mains are designed largely to meet max day demand,
while distribution mains are designed to meet max hour demand. Therefore, transmission main
costs are typically allocated to the base and max day cost functions, while distribution main costs
are allocated to the base and max hour cost functions. The apportioning of transmission and
distribution mains does not impact the PFP cost function, but it does impact the allocation of
water main costs to the base, max day, and max hour cost functions, and ultimately it impacts the
PFP customer class. Figure 18 shows how the PSC cost-of-service model uses the proportion of

transmission mains to distribution mains to allocate main costs to non-PFP cost functions.
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Figure 18. Length and Diameter of Transmission Versus
Distribution Mains Impacts Non-PFP Cost Functions

4450-WR-103 CRFORDVILLE LITMICTPAL WATER UTILITY
T jssion Mains (12 fochand k ) Disirbution Mains (snoller fhan 12-fnc i
Dhiarreter Feet Diarreter Diarreter Feet Dhiarreter
inlrches of Tvlam x Lergth mlrches of Tvlain x Lergth
<] 1] 0 14 0
54 1] 0 12 1] 1]
4 1] 0 10 1] 1]
4 1] 1} 3 16684 133,472
K] 1] 0 4 28804 172,824
@ 1] 0 4 1] 1]
4 1] 1} 3 1] 1]
ril 1] 0 2 1] 0
18 1] 0 15 1] 1]
16 1] 0 125 1] 1]
12 1,059 12,708 1 1] 1]
10 6,571 65,710 1]
Total 1630 12418 Total 45458 306,296
Tttty ikt
DxL DxL Franced Frarced
Il Percert Diareeter Percert  Dhia x Lergth Percent
Lergth of Total x Lergth of Total or Dollars of Total
Tramsmission! A0 14365 15418 238 387,794
Disirdntion M 45,488 85644 306,29 e 660619 6333
Total 384714 100 § 1057413 100
Percentage Perce ntage Percentage Percentage
Transmission Transmission Transtmission Transmissian
Wersus Versus Wersus Wersus
Distribution Distribution Distribution Distribution
Mainsmpacts Mainslmpacts Mains Impacts Iains Impacts
Allocation of Allocation of Allocation of Allocation of
Iain Accts Iain Accts Main Accts hain Accts
343 to Mon- 345 ta Mon- 345 to Mon- 343 to MNon-
PFP Cost PFP Cost PFP Cost PFP Cost
Functions in Functions in Functionsin Functionsin
sch 7 sch 5a sche sch s

Figure 19 shows the impact on the PFP cost-of-service model for the Orfordville
Municipal Water Utility with the reclassification of 1,000, 2,000, and 3,000 feet of main from

transmission main to distribution main.
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4.7 Impact of the Customer Demand Ratios on the PFP Cost-of-Service

The max day (hour) customer demand ratios are the difference between total max day

(hour) capacity of a particular customer class and the average day rate of use of that same
customer class. Before the advent of smart meters, water utilities rarely collected customer class
max day and max hour water use data. As a result, Commission staff developed estimates of the
customer demand ratios for each customer class. These customer demand ratios were handed
down from rate case to rate case. Now that some utilities are actually collecting max day and
max hour customer class data, Commission staff will be able to refine these customer demand
ratios accordingly. The residential class tends to be more demand oriented than the industrial

class. The residential class tends to use water more heavily in the evenings and on weekends
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than during a weekday. This non-uniform usage causes the utility to construct plant of a larger
scale than would be needed if usage were uniform. As such, other factors aside, if demand
related costs are going up significantly in a rate case, classes with higher demand ratios like the
residential and public fire protection classes will typically receive a higher percentage increase in
rates than good load factor classes like the industrial customer class.

Customer demand ratios are used to compute max day and max hour demand volumes for
the non-PFP customer classes including: residential, multifamily residential, commercial,
industrial, and public authority customer classes. These volumes are then used (along with the
fire demand) to compute the relative max day and max hour volumes of the PFP customer class.
The PFP volumes are then used to allocate the total base, max day, and max hour cost functions
to the PFP customer class.

Figure 20 shows the impact of the customer demand ratios on the PFP cost-of-service.
For each of the four utilities shown in the graph, if the max day and max hour customer demand
ratios for the non-PFP customer classes are lowered, the PFP cost-of-service increases
proportionately. This is due to the fact that the PFP customer class depends on the relative
volume of each customer class, which in turn depends on the customer demand ratios. The
smaller the customer demand ratios, the smaller the relative base, max day, and max hour
volumes for each non-PFP customer class. As a result, the PFP base, max day, and max hour
volumes increase, and the PFP cost-of-service increases. Note that Marinette has a higher PFP
cost-of-service than does Grand Chute, and that is why it plots higher up on the graph.
Generally, the larger the number of customers, the larger the PFP cost-of-service, but sometimes

the cost of new plant can result in a smaller utility (Marinette) having a larger PFP cost-of-
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service than a larger utility (Grand Chute). Also note that while the customer demand ratios

impact the PFP customer class, they do not impact the PFP cost function.

4.8 Allocating Costs to the PFP Cost Function

Within the PSC cost-of-service model, the PFP cost function essentially identifies the
operating costs associated with fire hydrants. The hydrant costs are included in the following
accounting schedules: operation and maintenance expenses, depreciation expenses, taxes, and
return on net investment rate base. Then, the hydrant costs from each accounting schedule are

added together to compute the total PFP cost function. Figure 21 shows the PFP cost function
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amount compared to the number of hydrants for four selected utilities. The strong linear

relationship shows that the PFP cost function is highly correlated with the number of hydrants.

Figure 22 shows how the PSC model allocates the depreciation expense accounts to the
PFP cost function (same for Utility Financed Plant and Total Plant schedules). Figure 23
illustrates how the operation and maintenance expense accounts are allocated to the PFP cost
function. Figure 24 displays how the PFP cost function total from each accounting schedule is
then totaled in the PFP cost function column. The PFP cost function is then directly allocated to
the PFP customer class. One should remember that the total PFP cost function is not effected by
the fire demand, the system demand ratios, or the amount of transmission mains versus

distribution mains. It is neither impacted by the water usage of the other customer classes.

34



FTS000 %0300, 379 =
(D£2'2E8) /B9E TE) (B30 1, 322%] =
l6tE Y1 0TE 53220 d=3 dag 230l 40 wng)
SBFENAYI 0TE 5Py dxa daganyunRaung 1500 d4d 40 Whg) (B30 1, 1P2'7) SUDIUNLIS00 ddd 243 865 NAYIEEE 5120740

R \
—
_amn _ TZh T TIFE \v\ FOPT TEN0T I I PETZT TITT JEET TONGF TWLOL
T

[T EH [ [ LEE [ [ ED + 7eL [ moninbe noamEor 961
2YIS0L [ 0 0 0 0 0 [ [ [ [ mTmM YT 61
] ] ] 0 0 0 0 0 ] ] ] ] recbrrgrromney 6
] ] ] ] ] ] ] ] ] ] [ omfnbepmredomeng  aar
] ] ] ] ] ] ] ] il ] [ LLL AR T
[ ] ] ] ] ] ] [ n [ [ prrinba dered e dogs 'gee] e
[] [] ] ] ] ] ] ] [] ] [] [] Fmnbe mA 6L
Tt 041 = ] 233 E0r'T ] ] 66'T =1 et £in'e pmdn bawomrademry s
[ I # [ 8t 21 [ [ w1 1 €1 TEL obno g - by g egn 16
1 3 1 ] 1 1 ] ] 3 ] 4 +1 wrcinks pr g a0 [6%
L] L] 0 0 0 0 0 0 L] L] L] ] am e adur prv sammag e
1 ] ] ] ] ] ] ] ] ] ] ] heiad s T
LHY'II TYTIHE
] [ [ [ [ [ [ ] ] ] el e e mem D G4
'L ELL] T
L36" L3614 mzmay 4
[ g %] TN TOWMAT  f4E
7S 1L THI'T AITASIARI] (4
[ EELY klprys prv ComnTEAMAT  [4
[ [ [ [] [] [ [] AT OB IV AMITE T4
] ] ] ] ] ] ] TP PN PV 04
LY HOLLOATAL ST % 0T § ST ST
T T 5 5 53] 3] 3] P oAcieag-rng gy THLTW
unngnag  uenly (uNmnuiET wasly |unangnag uwelsy | TYLOL
EO0E AV FL IRV FAIEFEE]
FARAE Foy g EAw
LR nunues)

SHOLILANAT L8 07 JALAIIE 0L
TR T MO LINTATISIT A0 FOLIYD 0TIV

35

[meEr00) *(,2301,390%] =
leeteTs) f(29a TS) % (B30 L, 3229) =
[BFENAU TFE 5100y a0 i dxng dag 230 Jo wns)
SIBFENIPZEE S dxIdagJounRIUngIS0d 444 40 Wng) X, [e10], PIy) =U0IPUNg IS0 444 343 TFE NAYI0FE 51007404

(sm113n Q pue D 'gy sse|d - s3| NP3 Y25 1UB|d |BIOL PUE JUB|d
poousuld AYjIaN 40 DWES] UOJI0UNS 150D did 03 s9suadig uolieloaidag jo uoledo|Y "ZZ 24ndl4



[Z5p0°0) %[, Jr30 1, 322%) =
lo02'588) f(EL0'e8) %[ JE300,300%) = (089 PUR ‘029 0F9 D09 51229404 R0
[=301)/ (089 pue 099053 089 ‘D09 5P WP 404U013IUNLIS0D d4d 40 Wns) X[ (230 L, P27) SUORIUNIS00 d4d 243 680 NJL3TES 5327 0

LHnpeyg EN T 0GR P =T
[T EEPPT GOPE 1T CPEY ELLLP [ [] arror q0E'S [T143 [TT§131 SO T
.\_l_ \w I MYHLINTYT ¥ HOLLY I3 0 TYLo L
gyIzol
[] [] AL TR T P SIS PRI ) 1)
0 [} et Bk IR (03]
1£T LE! & @ LiT nIT't [} 0 (1% ) 21 0£g s smamlxaraerd . FmoLy (3]
(3] i 3 &t nLg [} 0 LT T+ 01T 't EEL LTI LRI KLy o«
o WHE =1y H16'T =0T T+1% [} 0 L4 S ST+ Wn0'Er Aoy pro s aamd el gdy "=
L o 119 T 1L eu'r L] 0 1T 05 £12 [T1¥4 A X AN AT] b2
Ly L% T L1y 1113 [Fi3 ) 0 (1. LT (1) [T prtqfmn s oD Fod)
1 (21 (10 L0E LET 0e4'T ) 0 42 11 [31) 'y anrodyn pre gl nogy =
ST T ST (11 05o's ST Prin L] 0 oHE's 150'T Wi'r [Ty ATV e e P wme Ay (3]

ST SEN T2 LI 40 TY O D

3 i o ] 201 3 [] [] +HE [ 14 ani'z L T I T
L' o'e 32} ] TTT L8 ] ] 80 [ &1L [T H mlmweze andeg oy
280 we'T 618 ] 0 (123 ] ] ' 164 11 [T 34 ameinpr mlig  on
3 [T [ E T
on'sT nag'sT ipfmlgprmdmecdorng 0
] ] ] Iwe pUAILE 0Ty
[fUT] T nin's ' [13] ] 0 0TE's 53 B (TR} i ae oy S T T
TOFHALETYT T8V H0LLYVETd0 Ln'1d
2] 2] 2] 53 [£3] [63] 3] HOTIAT &) S0 LEn 05 7 LR EE
uenngRay  wealy |vampgag wesy |wenqnag wady | TYIOL
EO0E 7r T THORY FEEFEE
ALIIWAY WAL

EOTLI AL IR0 TILALIE 0L
TR T 37 B ITALL AT TR HOLLY A0 20 70 L 0T

[T zeres) fepzToT1s) ®(,I=30L,372%) =
{5435 Woayue|d B30 1)/ [7'5 YIS WOALU0RIUNSIS 00 d4d JUB|d [230 1) %, |=30 L, PI) SUOIUNYIS00 d4d 343 029 NAY3009 53935404

(se113N @ SsB|D) UenRPUNS 1500 did 03 ssuRdx3 IR0 $© UCIRIO|Y Eg @4nSiy

36




B ampapg

5587 TE =uopILng
800 ddd 301

Juawainbay anuasay

COTUM0SFF 18P0

THLPE 6606 FISTIL

TVLOL

(8T 81452 uopeIo|e Awes)
7295 =
(zoeeenTe)/(TeE'res)
*(200°T) X (80G°29F°TE] =

(5 2|Npay2s Jue|d paauzuly
AN 3 L) f (uoRaung
1500 ddd JUR|d PAILRUI

AEN) # (7 2npayas
UA0U4 UAN3aY 40 A3eY)
®IZ 3INPaYDS Woay gHIN) =
33035 403500 ddd

59 | Gt VrL [ 9L [ 0 [ a3 £1% 097C CLOVL ASVE HIVH INAINLSIANI LN NO NHLTY
078'E | it &z’ 1 pel'p azlE 0 [ PRTEL  GAbE 1626 126'5L INTTVAILDIXVI QNV SAXVI
0 [ 0 ] 0 0 0 0 0 T T — HSNIXA NOLLVZITHONY
FOF'E L£0'oL 0 L] FEL21 SLUL 968 Loo'sk HSNAIXE NOLLVIDTHEIA T

Ve iy o 0 82702 BOES 066'LZ | 006'EK1 TONVNALNIVIN ANV NOLLVHAIO

uopIaN0sg
s

sy amapy Sugp
Juspeamby  usEamby

[ ©

wopnqusq  waskg  [wopnquusiq  winsds

IS00 HONIIVHALO

SISOD MINOISD

HNOH XV SISOD ASVH

TIvee |

ALLDVIVIVHIXA

SNOLLONA LS00 ZDIAYES O SLSOD ONILVHALO 40 NOLIVOOTIV 10 AYVINIALLS

UDI3IUNY 3500 ddd — § 3NPaYIS

uo119UNH 150D d4d 03 UOIIed0||Y 150D g 24nSi4

{87 51458 uopelo|Ee Awes)
zg'ss =
(8124 ES)
Alegzzesl < (126'948) =

(%5 3|npayas
weld [230L] /(S Anpayas
UOHIUN 1503 did IR |d
10 1) 3 [T 3npayagsae ] =
334425 40 3500 ddd

(a7 aunBig aas)
0z75T8=
sasuadxg

uopeaadag g Anpayas

WIoJ) 314135 403500 ddd

[T 24n214 23s)
FER'SS=
sasuadsg WRo
‘2 B|npaY3Is
W04y 331AI35 J0 3500 dd4d

37



4.9 Allocating Costs to the PFP Customer Class

The PFP customer class represents the total PFP cost-of-service. It includes hydrant costs
(PFP cost function), and it also includes the costs associated with oversized infrastructure (e.g.
wells, mains, elevated storage tanks, etc.) needed to generate the high flows used
to fight fires. A portion of the base, max day, and max hour cost functions capture the costs of
these oversized facilities. The PSC cost-of-service model allocates operating expenses
(including operation and maintenance expenses, depreciation expenses, taxes, and return on net
investment rate base) to the base, max day, and max hour cost functions based on the system
demand ratios and the amount of transmission main to distribution main. Figures 25 and 26
demonstrate how the PSC model allocates the depreciation expense accounts to the base, max
day, and max hour cost functions. Figure 27 shows how the operation and maintenance expenses

are allocated to the base, max day, and max hour cost functions.
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The total amounts of the base, max day, and max hour cost functions are then allocated to
the PFP customer class based on the volume of the PFP customer class (annual, max day, and
max hour volumes) as compared to the volumes from the other customer classes (residential,
commercial, industrial, and public authority customer classes). The annual PFP volume is
defined as one percent of the utility’s total annual sales volume. The max day and max hour PFP
volumes are a function of the utility’s fire demand and duration. The relative volumes of each
customer class are a function of their respective annual sales volume and their customer demand
ratios. Figure 28 shows how the base, max day, and max hour cost functions are allocated to the

PFP customer class.
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4.10 Rate Design

The PSC rate design method strives to follow several important criteria identified by

James Bonbright in his book, “Principles of Public Utility Rates” (Columbia University Press,

1961). Bonbright claims that well designed utility rates will meet the following criteria:

Practical, simple, and easily understandable.

Clear, having only one interpretation.

Achieve proper revenue requirement.

Provide relatively stable revenues.

Avoid unnecessary rate shock.

Based on the cost of providing service.

Not be unduly discriminatory.

Promote justified applications and discourage wasteful use.

Keeping these criteria in mind, the mechanics of how the PSC model

computes PFP rates_is summarized below. The total amount allocated to the PFP customer class

is the PFP cost-of-service. This is the amount that the PFP rates must recover if the water utility

is to remain sustainable. As discussed in Section 3 of this report, there are three types of PFP

charges, the “municipal charge” (PFP cost-of-service billed to local government and collected

through property taxes), the “direct charge” (PFP cost-of-service collected through water bills),

and a combination of the two.

The municipal charge is simply that portion of the PFP cost-of-service that the utility and

municipality have agreed should be paid for through property taxes. This charge is directly

billed to the municipality. A sample tariff is shown in Figure 29.
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Figure 29. Sample Tariff for Municipal PFP Charge.

The four most popular preapproved methods for computing the direct PFP charge are: the
equivalent meters method, the equivalent services method, the property values method, and the
square feet of improvements method.

The equivalent meters method is used by 240 of Wisconsin’s 582 regulated water
utilities. It computes charges based on ratios of meter size. Figure 30 shows how the equivalent
meter ratios are used to compute the PFP rates. First, the PSC rate model divides the PFP cost-
of-service by the number of billing periods per year and by the total equivalent meters for the
particular utility. The resulting value is the “Charge per billing period per equivalent meter”
which is $14.38 as shown in the figure. Then, this value is used to compute the equivalent
charges for each meter size. For each meter size, the equivalent charge is equal to the charge per
billing period per equivalent meter times the appropriate equivalent meter ratio. So, a 6-inch
meter should be charged $719 per month ($14.38 x 50). Then, the proposed charges are entered

by hand by rounding up or down the equivalent charges. The PFP cost-of-service is then
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compared to the total calculated PFP revenue using the proposed charges. The proposed charges

are adjusted until the difference is deemed immaterial.

Figure 30, Equivalent Meter Ratios Usedto Compute the PFP Rates,

Choose Method ("DW"for equeaket reters, "5"far equeskrt services) M Eqatrakrt hiter
MARINETTE MUNICIPAL VA TER UTILITY 3370-WR-105 2014 0215
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This method is popular because it is relatively easy to administer. Unfortunately, it is not
perfectly equitable. For example, a warehouse with a 5/8-inch meter will pay the same PFP

charge as a town home with the same size meter, even though the warehouse requires larger
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flows and higher pressures to fight a future fire than does the town home. Figure 31 shows an

example of a typical PFP tariff sheet using the equivalent meters method.

Figure 31. Sample Tariff for Direct PFP Charge Using the Equivalent Meters Method.

The equivalent services method is used by 12 water utilities. The equivalent services
method is virtually identical to the equivalent meters method. The only difference is that the
charges are based on different ratios using the service size. This method has the same benefits
and shortcomings as the equivalent meters method. Compared to the equivalent meters method,
this method results in relatively higher charges to small meters and lower charges to large
meters. Figure 32 shows an example of a typical PFP tariff sheet using the equivalent services

method.
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Figure 32. Sample Tariff for Direct PFP Charge Using the Equivalent Services Method.

The property values method is used by 15 water utilities. This method requires that the
utility compute the assessed value of all of the municipality’s taxable parcels. The utility then
must also identify and estimate the value of parcels that are tax-exempt (tax-exempt properties
must pay the direct PFP charge). The sum of these two amounts is the total property value.
Then, the PFP cost-of-service is divided by the total property value amount to obtain a PFP rate
of so many dollars in PFP charge per 100,000 dollars of assessed valuation. Each property
owner is then directly billed a direct PFP charge based on their property’s assessed value (or
their estimated assessed value in the case of tax-exempt properties). This method is equitable in
that the PFP charge closely reflects the benefits received. Also, it closely mimics how property

owners would be charged if the PFP was collected as municipal charge using property taxes.
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The downside is that it takes significant effort for utility staff to develop an accurate property
value table and correlate that table with their list of water customers (not an issue if the utility
chooses to bill PFP charge to non-general service customers as well). Figure 33 shows an

example of a typical PFP tariff sheet using the property values method.

Figure 33. Sample Tariff for Direct PFP Charge Using the Property Values Method.

The square feet of improvements method is used by five water utilities. This method is
similar to the property values method, except that the square feet of improvements of each parcel
is substituted for the assessed value. In this case, the PFP cost-of-service is divided by the total
square feet of improvements of all the municipality’s parcels. This generates a PFP rate of so
many dollars in PFP charge per square foot of improvements. This method correlates PFP

charge with size of structure. Also, it does not bill a PFP charge to vacant lot owners. This
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method may also be difficult to administer. Figure 34 shows an example of a typical PFP tariff

sheet using the square feet of improvements method.

Figure 34. Sample Tariff for Direct PFP Charge Using the Square Feet of Improvements Method.

4.11 Allocating PFP Costs to Wholesale Customers

There are 28 regulated water utilities in Wisconsin that provide wholesale water service.
These wholesale providers serve 53 water utilities that act as wholesale customers. The largest
wholesale provider in the state is Milwaukee Water Works. Appendix H contains a table of
these wholesale providers along with the communities that they serve.

The existing PSC cost-of-service and rate design model was created to ensure

that the wholesale customer pays the appropriate cost for any PFP benefits that it
receives. PFP benefits include the cost to provide higher flows at sufficient pressures

and duration needed to fight fires in the wholesale customer community. If needed. a
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wholesale customer may rely on the wholesale provider’s excess supply capacity,

transmission mains, and water storage volume to meet the wholesale customer’s PFP

needs.
PFP charges to wholesale customers are often contentious issues in water rate cases.
Ideally, the wholesale provider and the wholesale customer would have a contract that clearly
defines the water service is-being provided (max day, max day plus fire
flow, etc.). If so, then the cost-of-service and rate model should reflect the requirements of the

contract. If the wholesale contract is not clear, or if the actual wholesale supplier’s system

hydraulics cannot meet the minimum contract requirements, then an analysis is
performed to determine what level of service the wholesale customer actually receives. In the
final decision for the latest Milwaukee Water Works rate case (Docket 3720-WR-108) the
Commission ruled that the “Oak Creek criteria” (Docket 4310-WR-104, p. 32) should be used to
determine what PFP charge the wholesale customer should be allocated. Those
criteria are:
e The wholesale customer has the capability to meet its maximum day plus fire flow based
on its own distribution storage.
e The wholesale supplier cannot provide max day plus fire flow to the wholesale customer.
e There exists contractual limitations to the wholesale supplier’s ability to provide
maximum day plus fire flow.
o There exists technical limitations (i.e. flow control devices) to the wholesale supplier’s
ability to provide maximum day plus fire flow.
When performing a cost-of-service study for a wholesale provider, the PSC model first

allocates a portion of the PFP cost-of-service (Base Distribution, Max Day Distribution, Max
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Hour Distribution, and the hydrants costs) solely to the retail customers (Retail Only Allocation).

Then, the PSC model allocates the remaining portion of the PFP cost-of-service (Base System,

Max Day System, Max Hour System, and Max Hour Storage, where applicable) to both the

wholesale and retail customers (Combined Allocation). The cost functions included in each of

these two PFP allocations is shown in Figure 35.

Figure 35. PFP Cost Allocation to Retail and Wholesale Customers
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The “Combined Allocation” of the PFP customer class (Base System, Max Day System,

Max Hour System and Max Hour Storage) is then allocated between the retail and wholesale

customers using one of the following methods:

e Population-based methods — relative populations
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e Milwaukee Method — average of Freeman’s Formula max and min, NBFU Method, and
Kuickling Method

e Equivalent meters

e Feetofmain/DxL/DxDxL

e Number of customers

e Consumption

e Fire flows totals — flow rate x duration

e FElevated storage

e Number of hydrants

e  Wholesaler’s retail PFP charge to wholesale meter

e Combination of various methods
Appendix H also lists the methods used to allocate the PFP cost to the wholesale

customers. Figure 36 shows how frequently each allocation method is used to allocate PFP costs

to Wisconsin’s 53 wholesale customers.
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5. Methods Used by Other States to Compute and Recover the Public Fire Protection Cost
The PSC created a survey comprised of 20 questions to find out how other public utility

commissions of each state in the United States computes public fire protection costs, allocates
them to the cost functions and customer classes, and then develops appropriate rates. The survey
was sent via email to all 50 public utility commissions. The first email was sent on April 14,
2015. As needed, follow-up emails were sent in May, June, and July 2015. The results of the
survey are included in Appendix I. All 50 public utility commissions responded to the survey.
The quality of the responses varied. The answers to Questions 1 and 2 are discussed below. The

remaining answers are discussed in Section 4 of this report.
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The first question of the survey asked, “Do you regulate rates for municipal water
utilities?” As seen in Table 1, there were 10 states that responded that they do regulate
municipal water utilities, at least under certain circumstances. Only Wisconsin regulates

municipal water utilities under all circumstances.

Table 1. “Do you Regulate Rates for Municipal Water Utilities?”

Commented [PP15]: Why is the state of Wisconsin so unique
compared to the other 49 states in the union? Should some sort of
public water utility de-regulation be considered?

The second question of the survey asked, “Do you regulate rates for investor owned
water utilities? The response is summarized in Figure 37 shown below. The five public utility
commissions that do not regulate rates for investor-owned water utilities are: Georgia, Michigan,

Minnesota, North Dakota, and South Dakota.
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6. Discussion of Options for Computing and Allocating the Public Fire Protection Charge
Section 4 of this report describes how the PSC model currently computes PFP cost-of-

service and rates. The following paragraphs discuss possible improvements to the PSC model.

6.1 Computation of Fire Demand

As discussed in Section 4 of this report, the PSC model uses the community’s estimated
fire demand as one factor in computing the non-PFP cost functions. When performing a cost-of-
service study, the PSC model relies on the previous estimate of fire demand from the former rate
case, unless there is a reason to change it. In general, PSC fire demands closely follow the

NBFU method up to a population of about 80,000 persons. The four largest water utilities in the
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state that serve populations of greater than 80,000 persons have computed fire demands that
more closely follow the Kuickling method. These population based equations have the
advantage of being consistent with prior practice. Unfortunately, they may be overestimating the
fire demand for large systems because fire demand actually tops out at the largest building fire,
regardless of the size of the population being served. Also, these equations are based on data
that is over 70 years old, and they do not reflect the current state of fire science.

Today, the Insurance Services Office (ISO) has replaced the NBFU as the national
standard for computing a community’s fire demand. ISO gives each community a rating
between 1 and 10 that describes its firefighting ability. This rating system is a national standard
used by insurance companies to calculate property and homeowners insurance premiums. To
determine a community’s rating, ISO conducts on-the-ground surveys of the structures in a
community and calculates a “needed fire flow” (NFF) for each building. When computing each
NFF, ISO takes into account the building area, occupancy, construction type, building use, and

exposures, and the presence of sprinklers. ISO also performs actual capacity tests on the water

distribution system to rate the effectiveness of the distribution system to provide water for
firefighting. As part of the rating process, ISO takes the fifth-highest NFF for the buildings they
survey and sets that as the Basic Fire Flow (BFF). The BFF is, essentially, the minimum fire

flow that the water system should be able to support at the highest needed fire flow

Ilocationg]. Unlike the population based formulas, the BFF is not an estimate. It is calculated
directly from the buildings in the community and, therefore, reflects the unique character of each
community. Also, ISO puts a cap on the BFF. The maximum amount that a community needs to
have available is 3,500 gpm for 3 hours. The rationale behind this is that fire control for larger

buildings is largely the responsibility of the property owner by using fire retardant building
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materials and installing sprinkler systems and automatic smoke alarms. This philosophy is often
reflected in more stringent building codes for these larger structures, as discussed in Rebuttal-
PSC-Shannon-2-4. (PSC REF# 206290)

Figure 38 shows that, based on the survey of the 50 public utility commissions, there
were 15 states that stated that when they compute the PFP cost-of-service, they compute the
community’s fire demand and duration. Figure 39 shows that 8 of those 15 utilities use the ISO

method to compute fire demand, while three use the population based equations.
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Commission staff obtained BFF data from the Insurance Services Office for 264 of
Wisconsin’s 582 regulated water utilities. The sample consists of 38 Class AB utilities, 75 Class
C utilities, and 151 Class D utilities. The data is shown in Appendix J. Commission staff
compared the ISO base fire flow (BFF) with the PSC fire demand to see how they differ. The
results are shown in Figure 40. Virtually all of the Class AB utilities (34 of 38 utilities) have
BFFs less than the PSC fire demand. As a result, one could expect that if the ISO base fire flows
were used in the PSC’s cost-of-service study, then the PFP cost-of-service for those 34 utilities

would decrease. Figure 40 shows that for 41 of the 75 Class C utilities sampled, the ISO base
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fire flow was greater than the PSC fire demand. The adoption of the ISO base fire flow in the
PSC cost-of-service study would result in an increase in the PFP cost-of-service for these 41
utilities. Another 19 Class C utilities from the same sample had ISO base fire flows less than the
PSC fire demand. The remaining 15 Class C utilities from the same sample had ISO base fire
flows equal to the PSC fire demand. Among the 151 Class D utilities sampled, 145 had an ISO
base fire flow greater than the PSC fire demand. Only three Class D utilities had ISO base fire
flows less than the PSC fire demand, and another three utilities had ISO base fire flows equal to
the PSC fire demand. Assuming that the 264 utilities sampled are statistically representative of
the entire population of the 582 regulated water utilities in Wisconsin, the use of the ISO base
fire flows would decrease the PFP cost-of-service for 90% of the Class AB utilities.
Approximately 55% of the Class C utilities would experience an increase in the PFP cost-of-
service, while 25% would see a decrease in the PFP cost-of-service, and 20% would not see any
change. For Class D utilities, about 96% of the utilities would experience an increase in the PFP

cost-of-service.
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Commission staff chose four utilities from each utility class to compute the actual change
in the PFP cost-of-service that results from using the ISO base fire flow. These sample utilities
include the ones with the biggest difference between the ISO base fire flow and the PSC fire
demand. Table 2 summarizes the results. Based on the results shown below, it is estimated that
if the ISO base fire flow is substituted for the PSC fire demand, the PFP cost-of-service for
Class AB utilities will decrease from 0% to 41%. Similarly, for Class C utilities the PFP cost-of-
service may change from -28% to +32%. Class D utilities would experience a PFP cost-of-

service increase from 0% to 20%.
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Table 2. Comparison of the Impact Using the PSC Fire Demand Versus the ISO Base Fire Flow on the PFP Cost-of-Service.

Percent
PSCFi PSC PFP C 1SO B: ISO PFP C Difference
. . No. re Costy 150 Base Cost!  petween PSC
Utility Name Utility ID Class |Demand | of-Service |Fire Flow| of-Service
Customers (gom) ) (gpm) © PFP COS and ISO
£p £p PFP COS

(%)
Milwaukee Water Works 3720 162,369 AB 17,962 | $8,126,970 | 3,500 | $4,760,230 -41.4%
Sheboygan Water Utility 5370 18,815 AB 7,000 $784,832 3,500 $479,848 -38.9%
Marinette Municipal Water Utility 3370 4,766 AB 5,000 $1,120,132 3,500 $785,373 -29.9%
Sussex Public Water Utility 5835 3,380 C 4,500 $487,293 3,000 $350,333 -28.1%
Eau Claire Municipal Water Utility 1740 26,769 AB 7,000 $1,487,464 3,500 $1,081,088 -27.3%
Grand Chute Sanitary District No. 1 2310 8,332 AB 5,000 $567,876 3,500 $482,461 -15.0%
Verona Water Utility 6100 4,549 AB 4,000 $464,096 3,500 $445,542 -4.0%
Fredonia Municipal Water Utility 2130 1,612 D 1,750 $139,504 2,500 $147,344 5.6%
Sauk City Municipal Water & Light Utility 5260 1,451 C 2,500 $139,388 3,000 $147,514 5.8%
Mineral Point Municipal Water Utility 3740 1,423 C 1,500 $137,471 3,000 $154,966 12.7%
Cambridge Municipal Water Utility 920 709 D 1,500 $155,871 3,500 $185,257 18.9%
Bayfield Water & Sewer Utility 385 490 D 1,000 $94,428 2,000 $113,227 19.9%
Poynette Municipal Water Utility 4810 997 C 2,000 $122,904 3,000 $162,672 32.4%

In summary, the ISO method for computing fire demand can be seen as is-superior to the

current PSC method that relies on population based equations like the NBFU or Kuickling

equations. The ISO method is based on a rigorous analysis by a neutral party that results in a

calculation of fire demand that can be more easily defended in a contested rate case. The use of

the ISO base fire flow would significantly decrease the PFP cost-of-service for Class AB utilities

and significantly increase the PFP cost-of-service for Class D utilities. Some Class C utilities

would see an increase and others a decrease in the PFP cost-of-service.
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6.2 Allocation of Costs to the PFP Cost Function and PFP Customer Class

The existing PSC cost-of-service model allocates hydrant costs to the PFP cost function,
which makes the PFP cost function simple to understand and to predict. In contrast, the PFP
customer class is calculated as a function of the hydrant costs, the fire demand, the system
demand ratios, the length of transmission main versus distribution main, the customer demand
ratios, and the water sales from each customer class. As shown in Figure 6, as general water
service sales decrease, the PFP cost-of-service increases. This occurs because the cost of created

the-excess supply capacity res s-isare assigned not only to the general service

customer classes, but also to the PFP customer class, even though the number of hydrants and the

community’s PFP demand may not have changed.

AVWWA Manual-M1—To address this issue of increases in PFP charges with decreasing sales

volume, the PSC COSS model could be modified to separate customer water sales volumes from

the PFP customer classti-orderto-avoid-thisproblem.; Commission staff describes the following

three options for revising the PFP cost-of-service model with the goal of separating customer
class sales volumes from the final PFP customer class (aka PFP cost-of-service).

Option #1 eliminates the allocation of non-PFP cost functions to the PFP customer class.
The result is that the PFP customer class represents hydrant costs only. This is accomplished by
taking the standard PSC cost-of-service model and assigning zero volumes to the PFP customer
class in the worksheet titled, “Customer Class Demand Ratios” (Schedule 9). Then, the PFP cost
function (hydrant costs) is the sole amount allocated to the PFP customer class, as shown in

Figure 41. The actual model results are shown in Appendix K.
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Option #2 allocates additional accounts to the PFP cost function by using additional
system demand ratios that include fire demand. This option was developed by Erik Granum of
Trilogy Consulting, LLC, as one of several possible methods to improve the PSC model for
computing the PFP cost-of-service, as discussed in PSC REF# 237301. Option #2 is the same as
Erik Granum’s Template #1. It expands the type of facilities and costs directly allocated to the
PFP cost function. The resulting PFP cost function includes contributions from hydrants as well
as source of supply, pumping plant, distribution reservoirs and standpipes, and distribution main
costs. The total PFP cost function amount then becomes the sole allocation to the PFP customer

class, as shown in Figure 42. The actual model results are shown in Appendix L.
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Option #3 is similar to Option #2, but it allocates fewer accounts to the PFP cost function.
The resulting PFP cost function includes hydrants as wells as contributions from the distribution
reservoirs and standpipes account and the distribution main account. The total PFP cost function
amount then becomes the sole allocation to the PFP customer class per Option #2. The actual
model results are shown in Appendix M.

Four sample utilities (Orfordville, Marinette, Grand Chute, and Eau Claire) were used to
compare the resulting PFP cost-of-service using the existing PSC cost-of-service model and the
three options. All three options use the PSC fire demand. The results are shown in Figure 43.
Options #1, #2, and #3 produce a PFP cost-of-service that does not change with decreasing
utility sales volume. Option #1 is the simplest of the three options because only the hydrant
costs are allocated to the final PFP cost-of-service. Option #2 is the most thorough allocation of

costs to the PFP cost-of-service. Option #3 produced results closest to the existing PSC model.
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Based on the survey of the 50 public utility commissions, there were 18 states that require
regulated water utilities to include a separate cost allocation for public fire protection. The
survey found that 17 states require that cost-of-service studies treat public fire protection as a
separate cost function. Sixteen states identified which assets are directly allocated to the PFP
cost function. These assets are shown in Figure 44. The same 16 states identified how costs are

allocated to the PFP cost function, as shown in Figure 45.
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The survey found that 18 states require that cost-of-service studies treat public fire
protection as a separate customer class. Sixteen states identified which assets are directly
allocated to the PFP cost function. These assets are shown in Figure 46. Seventeen states

identified how costs are allocated to the PFP customer class as shown in Figure 47.
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6.3 Limit Maximum PFP Cost-of-Service

Another option for dealing with the issue of the increase in the PFP cost-of-service as
general water service sales decrease is to place a cap or maximum limit on the PFP cost-of-
service. This could be a maximum percentage of the total cost-of-service. Based on the survey
of the 50 public utility commissions, there were two states that reported specific methods for
capping the maximum allowable public fire protection cost. The Maine Public Utilities
Commission does not allow the PFP cost-of-service to exceed 30% of the total cost-of-service
(revenue requirement). The Pennsylvania Public Utility Commission limits the PFP cost-of-
service in some cases. For companies that are required to provide a cost of service study, the rate

charged for PFP is limited to 25% of the PFP cost-of-service (with some exceptions).
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The advantages of implementing a cap on the PFP cost-of-service is that if general
service consumption decreases, the cap reduces the allocation of excess capacity
costs to the PFP cost-of-service. The disadvantage of a cap is that it appears to be subjective.
Unless it is codified in statute or administrative code, it may become a contested issue.

Among Wisconsin’s regulated water utilities, the PFP cost-of-service ranges from 9% of
the water utilities total cost-of-service (Milwaukee Water Works) to as high as 45% of the water
utility’s total cost-of-service (Tony Municipal Water Utility). As shown in Figure 5, as the
number of customers increases, the PFP cost-of-service as a percentage of the total cost-of-
service decreases. Based on the same data set, Commission staff computed the average value for
the “PFP cost-of-service as a percentage of total cost-of-service” for each customer class. The
values are shown in Table 3 below. Perhaps these average values could be used as a cap for each
utility class. If such a cap were adopted, those utilities that would experience a decrease in their
PFP cost-of-service would see a proportionate increase in the cost-of-service for their residential,

commercial, industrial, and public authority customers.

Table 3. Average PFP Cost-of-Service as a Percentage of Total Cost-of-Service (n=218)

Utility Class Averge PFP Cost-of-Service as Percentage
of Total Cost-of-Service
AB 18%
C 29%
D 34%

6.4 Class Absorption Method

In 1988, John Mayer, a utility rate consultant, proposed the "Class Absorption" method in
his testimony submitted in Docket 05-WI-100. (PSC REF# 230968) The Class Absorption
method eliminates the PFP customer class. All PFP costs are absorbed into the other customer
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classes and recovered through general service rates. This has been accomplished in this study by
using the PSC cost-of-service model and by allocating the hydrant costs in Account 348 (Utility
Financed Plant, Total Plant, and Depreciation Expenses schedules) to the cost functions of Base
Distribution and Max Hour Distribution. The allocation is accomplished using Account 343,
Distribution Mains. For Class AB utilities, the Maintenance of Hydrants cost in Account 677 of
the Operation and Maintenance Expenses schedule is also allocated to the same cost functions by
prorating the costs shown in Account 673, Maintenance of Distribution Mains. Then, the PFP
volume is set to zero in the Customer Class Demand Ratio schedule. An explanation of this
method is found in Appendix N. Table 4 summarizes how the Class Absorption method impacts
the cost-of-service amount for the non-PFP customer classes for a select sample of utilities.
Keep in mind that these results are the same whether the model uses the PSC fire demand or the

ISO fire demand.
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Table 4. Comparison of PSC COS Model and Class Absorption COS Model

Orfordville (551 Customers)

Residential Multi- Commercial Industrial Public PEP Cost-of Total Cost
Cost-of-  |Family Cost- Cost-of- Cost-of-  |Authority Cost- 0? ° ota ,OS
. ) . ) ' Service of-Serivce
Service of-Service Service Service of-Service
PSC Standard
Moznelar 154,388 | $6,203 $21,514 %0 $11,250 $81,556 274,911
Class
Absorption $218,561 $9,253 $31,276 $0 $15,821 S0 $274,911
Method
% Difference 42% 49% 45% 0% 41% -100% 0%
Marinette (4,863 Customers
Residential Multi- Commercial Industrial Public PEP Cost-of Total Cost
Cost-of-  |Family Cost- Cost-of- Cost-of-  |Authority Cost- O? “or ota -os 3
. X . . . Service of-Serivce
Service of-Service Service Service of-Service
PSC Standard
Model $1,582,988 $13,525 $567,130 $1,405,641 $194,275 $1,120,132 $4,883,691
Class
Absorption $2,082,754 $18,616 $758,638 $1,758,131 $265,552 S0 $4,883,691
Method
% Difference 32% 38% 34% 25% 37% -100% 0%
Grand Chute (7,820 Customers)
Residential Multi- Commercial Industrial Public
Cost-of-  [Family Cost- Cost-of- Cost-of-  |Authority Cost- PFP Co?t-of— Total C_OSt-
. . . ) R Service of-Serivce
Service of-Service Service Service of-Service
PSC Standard
Moa::lnelar $2,264,420 $0 $2,132,788 | $404,601 $112,762 $567,876  |$5,482,447
Class
Absorption $2,543,180 S0 $2,379,253 $434,184 $125,830 S0 $5,482,447
Method
% Difference 12% 0% 12% 7% 12% -100% 0%
Eau Claire (26,647 Customers)
Residential Multi- Commercial Industrial Public PEP Cost-of Total Cost
Cost-of-  |Family Cost- Cost-of- Cost-of-  [Authority Cost- X R
) . ) N ) Service of-Serivce
Service of-Service Service Service of-Service
PSC Standard
Model $4,711,735 $348,402 $1,446,411 $1,030,616 $447,495 $1,487,464 $9,472,123
Class
Absorption $5,507,622 $423,762 $1,740,365 $1,223,566 $576,808 S0 $9,472,123
Method
% Difference 17% 22% 20% 19% 29% -100% 0%

Based on the survey of the 50 public utility commissions, there were 18 states that

required utilities to roll the cost of public fire protection into general service rates. The results

are shown in Figure 48 below.
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It is noteworthy that in 1989, the PSC allowed the Jefferson Water and Electric
Department to adopt the Class Absorption method as a test case. The resulting cost-of-service
design removed the PFP customer class and rolled that cost into the general service rates. In that
case, the standard PSC cost-of-service model was used, and the total for the PFP customer class
was distributed to the other customer classes. In 2005, Jefferson decided to adopt direct PFP
charges based on the equivalent meters method.

One benefit of the Class Absorption Method is that it addresses the issue discussed in
Section 2 of this report, namely, how to fairly allocate costs for very large community water
systems, where the max hour demand for general service is larger than the fire demand. For

these large utilities the general service max hour demand controls the design of the water system.
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Therefore, it does not make sense to allocate costs to the PFP customer class, since it represents a
redundant demand that is already covered by the infrastructure needed to meet the general
service max hour demand. The Class Absorption Method is a cost-of-service model that
properly assigns all system costs to the non-PFP cost functions for large utilities. As discussed
in Section 2, there are five water utilities in Wisconsin where the max hour general service
demand controls the design and costs of the water system (based on the PSC fire demand).
Those utilities are: Kenosha Water Utility, Racine Water Works Commission, Green Bay Water
Utility, Madison Water Utility, and Milwaukee Water Works.

It is worth noting that if the ISO fire demand (rather than the PSC fire demand) is used to
perform the same analysis as in Section 2 of this report, then the max hour demand is the
controlling demand for water systems with more than 16,000 customers (rounded to nearest
1,000 customers). There are 14 water utilities in Wisconsin that have more than 16,000
customers. They are as follows: Wausau Water Utility, La Crosse Water Utility, Sheboygan
Water Utility, West Allis Municipal Water Utility, Waukesha Water Utility, Oshkosh Water
Utility, Janesville Water Utility, Eau Claire Municipal Water Utility, Appleton Water
Department, Kenosha Water Utility, Racine Water Works Commission, Green Bay Water
Utility, Madison Water Utility, and Milwaukee Water Works. The calculations using the ISO

fire demand values are found in Appendix O.

6.5 Impact of Options on the PFP Cost-of-Service Allocated to Wholesale Customers

As discussed in Section 4 of this report, the PSC regulates 28 water utilities that provide
wholesale service to another 53 utilities that act as wholesale customers. Wisconsin requires| that

wholesale providers identify their PFP costs and allocate them appropriately to their wholesale
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customers. This typically results in the establishment of PFP rates for the wholesale customers.
It is interesting to note that based on the survey of the 50 public utility commissions, there were
11 states that require the PFP cost-of-service be allocated only to retail customers. Another 13
states require that the PFP cost-of-service be allocated to both retail and wholesale customers

(where applicable). The results are shown in Figure 49 below.

Commission staff used the most recent cost-of-service model for Milwaukee Water
Works in Docket 3720-WR-108 to estimate how the use of the ISO Base Fire Flow would impact
the general service and PFP charges billed to its wholesale customers. (PSC REF# 222194) The

current fire demand used in the Milwaukee Water Works model is 17,962 gpm for 18 hours.
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This value was changed to the-an ISO Base Fire Flow value of 3,500 gpm for 3 hours. The result
of changing the fire demand was a 0.42% decrease in the total cost-of-service amount for retail

customers. The wholesale customers experienced a change ranging from a 2.82% decrease to a

5.99% increase in their total wholesale cost-of-service as shown in Table 5.

Table 5. Impact of the I1SO Base Fire Flow on the Cost-of-Service Allocated to Milwaukee Water Work's Wholesale Customers

Gen Service | PFP Existing | Total Existing | Gen Service | PFPISO BFF | Total ISO BFF D;Z::ze
Existing COS cos cos 1SO BFF COS cos cos
Total COS
Retail
Retail Total ['$ 70,809,856 [ $ 7,990,659 | $ 78,800,515 [ $ 73,737,465 [ $ 4,734,921 | $ 78,472,386 | -0.42%
Wholesale
Brown Deer S 721571 | S -1s 721,571 | $ 751,012 | $ -|$ 751,012 4.08%
Butler S 165550 | $ -|s 165550 [$ 170,286 [ $ -5 170,286 2.86%
Greendale s 729359 ]S -|'s 729359[s 773,062 [$ s 773,062 5.99%
Menomonee Falls | $ 1,604,903 | $ -|'s 1,604,903 [ $ 1,664,809 | $ -|'s 1,664,809 3.73%
Mequon S 542,431[$ 3339|S 545770 ]S 571,269 | S 619|$ 571,888 4.7%
New Berlin S 1,328,844 [ S -|'s 1,328844[$ 1,380,955 [ $ -|'s 1,380,955 3.92%
Shorewood S 717,632|$ 63047 S 780679 S 746968 [$ 11,731 |S 758,698 -2.82%
Wauwatosa S 2,462,185 | $ -|'s 2,462,185 [ $ 2,559,988 [ $ -|'s 2,559,988 3.97%
West Allis S 2,622,493 S 69,926 | $ 2,692,419 | $ 2695805 [$ 12,959 | $ 2,708,764 0.61%
County Institutions | $ 433,823 [ $ -|s 433823[$ 453,770 [$ -5 453,770 4.60%
Wholesale Total $ 11,328,791 | $ 136,312 | $ 11,465,103 | $ 11,767,923 [ $ 25,309 | $ 11,793,232 2.86%
Grand Total [ [ ['$ 90,265,617 | | ['$ 90,265,617 0.00%

Commission staff then used Milwaukee Water Works most recent cost-of-service model
(with the ISO Base Fire Flow) to determine what impact the Class Absorption Method would
rolling the PFP cost into the general service rates, the total cost-of-service for retail customers

decreased by 0.54%. The wholesale customers experienced a change ranging from a 3.33%

decrease to a 7.05% increase in their total wholesale cost-of-service as shown in Table 6
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Table 6. Impact of the Class Absorption Method and ISO Base Fire Flow on the Cost-of-Service Allocated to Milwaukee Water
Work's Wholesale Customers

Gen Service
Gen Service | PFP Existing | Total Existing Class PFPCIa.ss Total CI?SS .Percent
Existing COS cos cos Absorption Absorption | Absorption Difference
cos cos Total COS
cos
Retail
Retail Total ['$ 70,809,856 [ $ 7,990,659 | $ 78,800,515 [ $ 78,378,085 | $ - ['s 78,378,085 | -0.54%
Wholesale
Brown Deer S 721571 | S -1S 721,571 | $ 758,796 | $ -|$ 758,796 5.16%
Butler $ 165550 $ -|$ 165550 [$ 172,077 [$ -[s 1m077 3.94%
Greendale S 729359 | S -1s 729,359 | $ 780,806 | $ -1$ 780,806 7.05%
Menomonee Falls | $ 1,604,903 | $ -[s 1604903[3$ 1,681,727 [$ -[s 1,681,727 4.79%
Mequon S 5424318 3339 [$ 545770 S 576,934 [ -[s 576,934 5.71%
New Berlin S 1,328,844 (S -[$ 1,328844 |3 1,394,587 3 -|$ 1,394,587 4.95%
Shorewood S 717632|$ 63047 |$ 780679 [$ 754,659 [ $ -[$ 754,659 -3.33%
Wauwatosa $ 2,462,185 | $ -|$ 2462185 [$ 2,586,068 | $ -[$ 2,586,068 5.03%
West Allis $ 2,622,493 S 69926 |$ 2692419 [$ 2723527 [ $ -[$ 2723507 1.16%
County Institutions | $ 433,823 [ $ -|$  433823[$ 4583513 -[$ 458351 5.65%
Wholesale Total $ 11,328,791 | $ 136,312 | $ 11,465,103 | $ 11,887,532 | $ - [ $ 11,887,532 3.68%
Grand Total [ [ ['$ 90,265,617 | [ [ 90,265,617 0.00%

6.6 Rate Design Options

Based on the survey of the 50 public utility commissions, there were 18 states that

identified a method for computing separate PFP rates. The results of the survey are shown in

Figure 50.
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As discussed in Section 4 of this report, the equivalent meters method is the most popular
with Wisconsin water utilities, probably because it is relatively easy to administer. Some have
argued that the ease to administer this charge is not enough to offset its inherent inequity. They
argue that the size of a water meter has very little correlation with the fire demand of the
property. Many of these critics argue that the property values method is the most equitable

because PFP charges are proportional to the value of the property.

7. Private Fire Protection
The private fire protection charge represents the extra capacity of the water system

needed to provide the high pressures and flows to fight fires through private fire suppression
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equipment, such as sprinkler systems. The private fire protection charge is a standby service,
and the actual cost of the water used in fighting fires is considered immaterial. The charge is
used to recover the extra cost to oversize the wells, pumps, storage tanks, and water mains in the
water system. This charge includes a portion of the operation and maintenance expenses,
depreciation expenses, taxes, and return on net investment rate base attributable to the facilities
available to supply fire protection. Charges for private fire protection are computed on a parallel
basis with the public fire protection charge. As such, it is a measure of the cost of providing the
service. It is neither a measure of the value of the service nor of the benefits received from the
service.

The charge for an unmetered private fire protection connection is based on the potential
demand which could be placed on the system because of that connection. Accordingly, the size
of the connection to the utility’s water main is used as the basis for the private fire protection
service charge. For example, if a commercial property installs a 4-inch lateral to serve an
unmetered private fire suppression system, the water customer is charged an unmetered private
fire protection fee in Schedule Upf-1 of the respective water tariff. This is appropriate because
the connection to the main and the utility’s portion of the service lateral from the main to the
shutoff valve at the curb stop or property line are the utility’s only control points with respect to
this service. The utility has little, if any, control over the sizing of and changes to the customer’s
piping within the building. A detailed explanation of how the private fire protection charge is
computed is found in Appendix P.

The Commission has traditionally identified unmetered private fire protection as an
additional service, above and beyond the public fire protection service. That is why the

Commission allows utilities to charge a private fire protection fee. The Commission, however,
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does not require any utility to charge a private fire protection fee. The decision is left up to each
utility.

For most of Wisconsin’s water utilities, the private fire protection revenues are not a
significant portion of their respective revenue requirements. In fact, 230 of Wisconsin’s 582
regulated water utilities (40%) do not report any Private Fire Protection revenues for 2013. This
lack of revenue may be due to water utilities choosing not to have a private fire protection tariff,
or it may be that water utilities have a private fire protection tariff, but they don’t have any
private fire protection customers. The Private Fire Protection revenues account for only 0% to
8% of the total water utility revenues for Wisconsin’s 582 regulated water utilities. The median
amount of private fire protection annual revenue is only $1,700, based on 2013 annual report
data. The histogram below shows the number of utilities and the private fire protection annual
revenue for 2013. There are 410 Wisconsin water utilities (70%) that have total annual private
fire protection revenue below $10,000, based on 2013 annual report data. Milwaukee Water
Works has the largest private fire protection revenue at $705,000 (1% of total operating
revenues) for 2013. The data used to develop the histogram shown in Figure 51 is found in

Appendix Q.
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The Wisconsin State Fire Chiefs Association would like the state’s water utilities to
structure rates to encourage residential and small commercial customers to install sprinkler
systems. They argue that today’s building code requirements for sprinkler systems have reduced
the fire demand for sprinklered structures and, therefore, have reduced the community’s overall
fire demand. Many argue that sprinklered buildings put out fires quicker with less water and,
therefore, reduce the community’s overall fire demand. From a design standpoint, if fire flow
has been reduced for one of the five largest fire flows (NFFs) in the municipality, the utility’s

fire demand has also been reduced. Therefore, that building should not have to pay a private fire
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protection charge, since it has reduced the community’s overall fire demand. Such a customer
may even deserve a discount from the public fire protection charge.

In their 2012 report, “Fire Flow Water Consumption in Sprinklered and Unsprinklered
Buildings: An Assessment of Community Impacts,” Code Consultants Inc. states, “The required
fire flow for a building protected with a sprinkler system is typically permitted to be reduced by
50% for one and two-family dwellings and 75% for buildings other than one- and two-family
dwellings. Available studies of fire water usage in sprinklered and unsprinklered residential
buildings show the volume of water to be conservative and indicate a reduction of water used in
a sprinklered home to be approximately 90% less than that of an unsprinklered home.” So, this
report states that the fire demand is 50% to 75% lower for sprinklered buildings as compared to
unsprinklered buildings. Based on these claims, it appears that fire flow needs are significantly
reduced for sprinklered buildings.

Others argue that sprinklered buildings do not lower the community-wide fire demand
because it is computed by the NBFU equation. If the community-wide fire demand is computed
using the ISO equation (Sth largest NFF is the BFF) then sprinklered buildings may not be one of
the five largest fire flows (NFFs) and would not impact the computed fire demand. If that is the
case, sprinkled buildings should not get a break. Fire demand is set by the population at large or
by the BFF (which is impacted by the largest five buildings (NFFs) in the community). A few
residential sprinklered buildings are not going to lower the community-wide fire demand.
Therefore, since they are receiving standby services not offered to others, they should pay for
this additional service. Also, keep in mind that the owners of sprinklered buildings are likely
receiving discounts on their property insurance. So, they are already receiving a benefit from

their sprinkler system. Since 1988, the PSC has permitted water utilities to shift from a
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municipal PFP charge (based on property values) to a direct PFP charge placed on the water
bills. If the direct PFP allocation method is not based on property value, then many feel that
large commercial customers are not paying their fair share (large structure and fire hazard, but
small fee due to %-inch meter for bathroom). They see the private PFP charge as a way to even
the playing field.

Please note that Wisconsin’s water utilities do not have to implement the private fire
protection charge. If a community wants to encourage residential sprinkler systems, it may

request that the Commission remove Schedule Upf-1 from its water tariff.

8. Recommendations

The Final Decision in Docket 3720-WR-108, the “Application of Milwaukee Water
Works, Milwaukee County, Wisconsin, for Authority to Increase Water Rates” directed
Commission staff to open a generic investigation to study the methods of all water utilities in
allocating public fire protection (PFP) costs. The following paragraphs list Commission staff’s

suggested improvements to the methods used to compute the

PFP cost-of-service and resulting rates for Wisconsin’s 582 regulated water utilities.

1. W-water utilities that have a general service max hour
demand greater than the sum of the max day demand plus the ISO Base Fire Flow,
cshould eliminate their PFP customer class and use the Class Absorption Method to roll
PFP costs into the retail and wholesale |general service rates. For these water utilities, the
water system design is controlled by the general service max hour demand and reliability
issues. Based on the ISO Base Fire Flow data that is currently available, Commission

staff estimates there are about 14 of Wisconsin’s largest water utilities (those utilities
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with more than 16,000 customers) that fall into this category. This estimate may change
as more ISO Base Fire Flow data becomes available. These 14 utilities are: Wausau
Water Utility, La Crosse Water Utility, Sheboygan Water Utility, West Allis Municipal
Water Utility, Waukesha Water Utility, Oshkosh Water Utility, Janesville Water Utility,
Eau Claire Municipal Water Utility, Appleton Water Department, Kenosha Water Utility,
Racine Water Works Commission, Green Bay Water Utility, Madison Water Utility, and
Milwaukee Water Works.

For the remaining 568 regulated water utilities, the water system capacity is

typically sized to meet max day plus fire demand. Therefore, it is appropriate that a PFP
cost-of-service is computed. Under the existing PSC cost-of-service
model, the PFP cost-of-service for communities that

experience declining sales volumes_increases disproportionately; because the PSC cost-

of-service model allocates any created excess supply capacity: costs to the

PFP customer class. Commission staff believes that it would be more equitable if the

cost of excess supply capacity resulting from reduced water sales was

allocated in greater proportion to the general service customers that such system capacity

was originally designed to serve. Commission staff suggests that
the non-PFP cost functions no longer be allocated to the PFP customer class based on the
fire demand volume as compared to the other customer class volumes.

Option #3 allocates costs from the hydrants
account, the distribution reservoir account, and the distribution main account directly to
the PFP cost function. The PFP cost function then becomes the sole allocation to the PFP

customer class.
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3. Use the ISO method to compute each utility’s fire demand. Although fire demand will no Commented [PP21]: Siill not sure if appropriate to very large
utilities. What does ISO say is MWW’s BFF?

longer impact the PFP cost-of-service (see recommendations #1 and 2 above), it will still
impact the allocation of water main accounts to the non-PFP customer classes. The ISO
method uses on-the-ground surveys of the structures in each community, which is more
accurate than the older population based equations currently used in the PSC cost-of-
service model.

4. The investigation of the wholesale PFP will further be addressed in Part B of this study.
If a large wholesale provider, like Milwaukee Water Works, rolls the PFP cost into
general service rates, then wholesale customers will pay any wholesale related PFP costs
through those general service rates.

5. Ttis apparent that sprinkler systems reduce community fire demand. The Commission
currently allows each water utility to choose whether or not they want to include a private
fire protection charge in their water tariff. It is Commission staff’s opinion that the

private fire protection charge be eliminated.
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