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~ base dec131ons :

INTRODUCTION

. Publicly-owned treatment works (POTWs) face a challengmg task. They must take

_ polluted discharges from a variety of customers and treat it to a level that.will not harm human .
- health or the environment. They are regulated both at the state and federal level, and dlrectly
'regulate discharging - industries. POTW managers do not always have accurate or timely
mformation on the economic performance of the treatment system. Pretreatment managers often-
- somewhat isolated in thelr own secnon of the POTW, may have even less mformatlon on wh1ch to

Ml

} This guidance manual aims to show POTW managers how effecnve budgeting and cost
accounting systems can help them do a better job running their plants with limited resources. _
- Although POTWs are commonly divided mto different operating departments, activities.of one
_group often have substantial impacts on othets. 'For example, effective pretreatment plays a vital
- role in preventing plant upsets, thereby keeping plant operating costs low. Because décisions in.
one part of the POTW affect other departments, we have-chosen to analyze budgetmg and cost
‘ accountmg systems hohstlcally rather than within pretreatment alone. 5

: The 1mpetus for this prOJect came out of the Common Sense Imtlatlve for the Metal
Finishing Sector. ‘A number of industry participants in- the initiative noted that POTW pretreatment

programs had an extremely large impact on their ‘business, but that the efﬁcacy with which POTWs =~ °

were operated varied considerably across geographic regions. During the first part of 1996, the

o Agency visited fourteen POTWs in three states to identify what factors made pretreatment
- programs successful, and what barriers prevented struggling programs from improving. Nearly
every program, including those widely recogmzed as having top-tier pretreatment, had important -

weaknesses in their cost accounting and budgetmg systems that impeded their ablhty to make
optlmal decisions. Our, goal in preparing this report is to demonstrate how poor cost accountmg
and budgetmg systems can lead to sub-optunal outcomes, to educate POTW staff about common
problem areas to evaluate in their own programs, and to prov1de guldance on how to nnplement :
lmproved cost accountmg and budgetmg systems

The report contams ﬁve chapters. Chapter one explams cost aceountmg and budgetmg n
more detail, including what it-is, how it works, and why it is important. Chapter two provides’
background information on important tools that program managers can use in their utilities to help
them prioritize their activities. Chapter three discusses common issues associated with POTW cost
accountmg and budgetmg Chapter four’ exarnmes two plants in deta11 111ustrat1ng the multlple

issues that arise at real faclhtles Chapter five contams the summary e :
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| 1.' OVERVIEW OF BUDGETING AND COST ACCOUNTING
FOR WASTEWATER TREATMENT :

Much of the historic emphasis at Pubhcly-Owned Treatment Works (POTWs) has
‘been on the engineering: building new capacity, preventing plant upsets, and ensuring that
treated effluents and biosolids meet permit requlrements Less attention has been paid to
budgeting and cost accounting, which involve the financial side of wastewater treatment:
- what are the utility’s available resources (budgetmg) and how do costs vary w1th different
activities (cost accounting). The engineering and the financial aspects of the enterpnse are, .
not surprisingly, closely linked. Different engmeenng approaches will have very different -
unpacts on the cost of runmng the plant , ‘

_ ) Budgetmg and cost accountmg themselves should also be closely lmked Budgets
. report the allocation of POTW resources to particular expenses.. A budget document serves
as a written expression of management’s resource allocation decisions and as a benchmark
against which on-going operations ¢an be measured. Cost accounting is the process by

“which these expenses are allocated to particular activities. - Whereas a budget line item
might simply be ¢ “pretreatment inspector salaries,” cost accounting defines activities of the
POTW more broadly. Under the pretreatment activity, pretreatment salaries would be
included along with a host of other costs that are sometimes overlooked, such as computer

- programming provided by the town’ s information systems department or laboratory tests
‘required for particular industrial users. By reworking existing budget categories to better-

-reflect the core activities the enterprise provides (even if they cut across existing budget

- accounts or departments) m51ghts from cost accountmg can be mtegrated into the budget .
plannmg process. : ‘ o

Neither budgetmg nor cost accountmg tend to rank among most people s favorite
activities. Budget time in any organization can be hectic and stressful, with staff having to
justify every dollar of their budget request before their managers, sometimes a year or more

ahead of time. Cost accounting may be less visible within the ut1hty _When it is " ‘
encountered, it may be viewed somewhat 'perjoratlvely, using terms.such as “bean
counting.” Stepping back from their implementation, both budgeting and cost accounting -

+ are critically important to the effective operation of the treatment plant. They are simply .

" tools that help managers and their staff decide how to prioritize limited funds across the
many competing options for those funds. When implemented creatively, these systems
prov1de 1mportant and timely mformatlon to dec151on-makers For example '

e .. What are our short— and long-term f inancial constraznts on
‘activities? These constraints need to be recognized not only at the
o utlhty-level but at the program-level as well

1




e Including all inputs, what is the annualized cost of our services,
. and how do we expect this to change over time? To remain
healthy enterprise, the POTW needs to understand its total cost of

treating wastewater. Evaluating how the costs will change over
time enables the staff to plan for required upgrades over a longer

" horizon, avoiding sudden spikes in the rates or large revenue short-

- falls. . :

° Are there differences in our cost of service across regions of the
. wtility district, or across different customers? Unless managers
understand how their costs of service vary based onr the location or
characteristics of a discharger they will not be able to prioritize
what areas deserve their focus first. It is important for managers to
separate the economic from the political here. For example, the
. economic cost of handling the same type of discharge in different
" parts of a complex, multi-plant treatment system may vary widely.
Nonetheless, managers may still decide, for political or equity
reasons, to have uniform charges for customers in different parts of
the system. However, they may focus inspection and outreach
- activities in the portion of their district where cost impacts are the
~ highest. ‘ '

e ' How do current or proposed actions by dischargers affect our
. costs and performance? Prioritizing management attention also
v requires understanding how certain types of discharges affect the
" treatment system, and estimating how particular changes in
- discharge levels or types will affect system operation and costs.

" greater flexibility for pi'ogra;n managers to run their programs.

i1 i €ms

. IL, 1989), pp. 603, 604,

(P Ourfocus in this report is on powerful applicafiohs of cost accounting within the
. POTW, and on ways to change the structure of the budget and the budgeting rules to allow

| Budgets serve a variety of purposes within an organization.! They help the’
L organizhationvwgo plan for the future by estimating the resource requirements of different
" portions of the enterprise. They help managers communicate priorities and constraints to
- staff, as well as illustrate what items fall under the control/responsibility of which
* - departments. Budgets can also be used to help evaluate performance, for example, by

comparing budgeted and actual performance. Variances between budgeted and actual

performance can also help the organization to identify areas where their market or

! Rob;grt Anthony and James Reece, Accodnting Principles, (Irwin: Homewood,




performance is changmg ‘These purposes can sometlmes work in conﬂlct so it is

important to con81der the most 1mportant goals for a partlcular POTW when des1gn1ng a
- new budgeting system. : S

o N

Our visits to POTW pretreatment programs found an extremely W1de range of

budgetmg systems currently in use. Some ‘pretreatment program managers never even saw

 their budget. Rather, operating as a small part of a larger utility district, pretreatment staff
~would simply put in budget requests until an “invisible line” of spending was passed and
their requests were denied. This line varied year-by-year, and applied not only to aggregate
spending but to individual purchases as well. -The larger the individual purchase, the more
likely it was to be denied. This type of budgetmg approach meets none of the goals of
effective budgetmg Department level managers were not educated by the information; nor

could they be reasonably evaluated based on their budgetary performance since they had

little idea about what their budget was. The lack of mformatlon made pla.nmng for longer- ‘

) term changes extremely difficuit..

‘. At the other end of the spectrum were POTWs Wlth finance or budget departments
~ that carefully tracked spending by many different areas. Managers in these programs did
know how much funding théy had, and the budget information generally allowed them to’
- plan much more effectively. Nonetheless, even the more sophisticated budget systems had
room for nnprovement Four cenhal goals ofa budget system should be to:

e  Help programs balance repairs against capltal replacement
'Some POTWs pay for large mvestments that will be used for
multiple years out of a single year S budget This makes budget.
outlays “volatile,”  fluctuating widely from year to year.
Alternatively, private corporations (as well as some POTWs) use
accrual accounting, where the cost of multi-year purchases is

- 'spread over the useful life of the asset. This approach is used for
“tangible assets, such as new digesters, as well as intangible assets
such as a headworks analysis used to set local limits. When capital
costs are annualized, managers can make better trade-offs between.
“the cost of new equlpment and the cost of repairing existing .
»equlpment 2 : :

e Provide program managers with spending flexibility - across
~budget-accounts and budgeting years. Traditional budgets are
“use or lose” affairs; any money left at the end of the year reverts

o back from the department to the utility or town. Use-or-lose
systems provide little incentive for managers to save money one

year to apply towards somethlng more useful next year. Sn:mlar .

*Fora detalled description of this problem, see U.S. General Accountlng Ofﬁce
Budget Issues: Budgetzng for Fea’eral Capital, November 1996 ' :

1-3




dynamics apply when budget fine 1tems are adhered to ngldly By
focusing managers on the results of the1r enterprise, budget
flexibility can help managers spend available funds much more
. efficiently. Managers may be allowed to use saved funds i in the
. next fiscal year, set up contingency accounts to fund unexpected
' meeds, or apply funds more broadly to their needs than can be
. reflected in standa.rd hne 1tem budgets

° Improve long-term plannmg and expansmn Effectlve budgets

.. should also allow managers to examine trends in spending patterns

- and to estimate spending in the future. Though estimates of future

. spending are rarely perfect, they can identify large changes on the

. horizon for which the POTW should begin planning immediately.

. For example, one Indiana POTW had been operating under an

- expired NPDES permit for over five years. Staff knew that their

" new permlt would requ1re substant1a1 changes to their operations,

: but had never examined in detail what those changes were likely to
- be, how much they would cost, and whether there were alternative

 ways to ach1eve comphance that were less expenswe

. v
- & . Ilustrate how changes in spendmg in one department wnll

' affect resource requirements in other departments. A budget

" .document solely for pretreatment might encourage pretreatment

-, managers to cut back on inspections in order to meet the budget
targets they’ve been given. Without an understanding of how such
a cutback might affect the influent contamination levels, and

. therefore the costs of operating the POTW and dlsposmg of

.. residuals, department-level efficiency might lead to utility-level

- inefficiencies. ~ This link between departmental action and

. implications across departments should be reflected in
departmental budgets.

dgetil With o

st ccounti

‘ L1ke budgets cost accountmg systems are de51gned to prov1de cntlcal mformatlon
" to decision mukers Therefore an important first step in setting up a cost accounting system
is to compile a list of the types of management decisions the organization expects to make.

Examples might include: when to expand plant capacity; what user fees to set; where to
allocate limited inspection budgets and what activities will most improve the quality of
effluent.

For orgamzauons long accustomed to fa1r1y ngld hnes between departments
implementing a holistic cost accounting system may require a bit of work. Rather than
_ grouping costs by topic (e.g., information systems, legal, laboratory) as many budgets do,

14




cost accountmg systems should dehneate the core activities of the orgamzanon The
primary function of a wastewater treatment plant (WWTP) is to protect human health and
the environment by treating wastewater to safe standards (as deﬁned by each plant’s

National Pollutant Discharge Elimination System, or NPDES, permit). To support this
primary function, WWTP core activities might include supply-side functions such as
collectmg ‘wastewater from discharge points and treating it to meet permitted discharge

' levels. On the demand-side, the plant could work to manage influent quality, quantity, - |

and timing through its pretreatment, conservatlon and inflow and infiltration programs,
Each of these areas would, in turn, have .subactivities associated with the broader
function. For example, collecting wastewater would involve broader issues of managing
the collection, system, including sewer lines, seepage, oil.and grease and metenng
Exh1b1t 1-1 outlines-these maJor and sub-functlons .

Exhxblt 1-1
WASTEWATER TREATMENT PROCESS OVERVIEW

) Expansxon
N : . L.
Primary lﬁlnctlon Ensure wastewater nmted to B B Sewer Lines Main e
NPDES standards Sepmge Stonn Wa;erv .
Collection System, Oil and Grease
l——Metermz <" © ——Wet Weather/Peaks -
' System Management———- Dry Weather
[— Supply Side -———Trmunent Works—-l: intenan
(Treat incoming System Expanswn M?n o
wastewater) — Biosolids -
: ) ) Resxduals Management e Effluent
— Discharge ——E ‘ Whole Effluent . L O
‘ - Testing—- l " Toxicity —— Other (Air, Methane recovery)
e R Other : :
, _ Loml Lumls/Efﬂuent Tradmg
Pretreatment Permitting -
s ) lnspecuon——E Site Visits
L Demand Side Cons .,-o' ' Sempling/testing
d ervation -, Enforcement : o
(Redice guantity of influent, . A . Sam?lmg/ testing .
improve quality of influent) ‘ Education Review of past reports
C ‘ lnﬂow/lnﬁltmon, SSOs - c = Liﬁgaﬁon/Other Enforcement Activity

Cross-cutting fimctions: Managemcnt and Informanon Systems, Lega.l, Laboratory, Bﬂhng, Human Resourcts
Management/Admmlstranon, Finance (raising debt, budgetmg, managmg accounts payable and rccelvahle)

- Detmled act1v1t1es of the. POTW are not shown in the chart, but are. unportant in .
assessing the full cost of a partlcular activity. In fact, completing a task within any of these
areas could require the use of resources from a vanety of POTW departments for example,

. billing or finance. Cost accounting will help managers track what resources are required to .

_complete a particular task, such as permitting a large industrial user, and how much those -
resources «cost the POTW Lmkmg the details of how much time and resources are requlred ’

L5




from all parts of the orgamzatlon m order to, for example permit an mdustnal user or
expand a lateral collectlon line, is called process mapping. Creating process maps can be
t1me consmﬁpng and expenswe Thus , gathering this information is only cost effective if it
helps the POTW operate more efﬁc1ent1y and effectively. Whereas cost accounting answers .
- the questlon “How much does it cost us to do activity x or to make product y?” process

* mapping can be used to determine why certam products or processes are expensive, where
 there are inefficiencies (e.g., data needs to be manually transferred multiple times), and how
' the actmty m1ght be streamlmed to make it more efficient. The goals of a cost accounting

system should be to:

Inform managers and staff. This is the primary function of'a cost

accounting approach. The system should give managers and staff

" information on the cost of performmg core activities and help

...~ managers evaluate the tradeoffs associated with dlfferent
" ‘management strategres :

Illustrate the basic act1v1t1es of the organlzatlon. T he process

of sh1ﬁ:1ng from budget line items to activity-based measures

‘should help managers define the core functions of the organization

ina consrstent way and commumcate these core functions to other
‘ staﬁ"

Lmk activities with costs. By hnkmg spe01ﬁc act1v1t1es with the

.+ Tesources required to complete them, the POTW can get a much
i clearer picture of the costs and benefits of particular service
dehvery approaches

 Reduce the magmtude of “overhead” expendltures. Many

- organizations have a substantial percentage of their operating costs

& lumped into a general budget. category called “overhead” or
- “adm1mstratlon In reality, many of the activities allocated to
- these accounts support services to POTW staff and operations. ‘A
i central goal of activity based costmg, dlscussed in more detail in

. the next chapter of the report, is to link overhead costs with the
. activities they support so that managers can see the total cost of
. spec1ﬁc goods and services provided.

_ Illustrate cross-departmental lmks n " servnce dellvery

- Departmental lines often group similar functions in an organization

- (legal, personnel, laboratory, etc.) Day-to-day activities, however,

7 regularly draw on resources from a variety of departments Cost

accounting systems need to reveal these links to help managers
"' make sound decrs1ons for the enterpnse asa Whole




‘Once in place, a cost accounting system can:

e  Demonstrate cost effective ways to reducé system costs, optimize.

- resource allocation, and prioritize activities towards achieving a

particular goal (e.g., environmental improvement or cost
reduction).'— ' ‘ :

. e “ Illustrate the economrc value of: pretreatment evaluate spendmg on
' pretreatment versus treatment at the POTW and on supply-srde
management versus demand-srde management

e - Justify increases in’ charges to partlcular customers or
mummpahtles and decreased charges to others '

o Provide ' the mformatron needed to negotlate terms for ~
© '+ 'interjurisdictional agreements, network expansron or mdustnal
user(IU) penmts '
e Identlfy areas’ of poor resource utlhzatlon wnhm the utility and

- help to rationalize system capac1ty
e Help managers evaluate alternative mechamsms of service'’
g prov1s1on (e g., m—sourcmg, outsourcmg) :

Steps Towards Improved Budgetmg and g;ogt Accountlng

Wh11e the basic tools’ for 1mproved budgetmg and cost accountmg are consistent -
across organizations, the goals of implementing improved systems must be tailored to the
specific needs and circumstances of each POTW. Managers need to. invest’ adequate time

- up-front to ensure that the questions a new budgetmg and cost accounting system answers

“are the questions that are most important to thern and their organizational health. Some

- general steps one can take towards improving these systems are presented below. These
steps include both: strategrc unplementatlon, and evaluatlve components

Strategic Components L o - . s

e  Determine key measures of success. As stated above, it is critical

' to, focus measurement ‘on items that are central to the
organization’s mission. These measures can be both financial and -

non-financial. However even non-financial - measures, such as
“reduce copper loadings by 50 percent” can be more saleable if an

. economic, component is: added. For example, “reducing copper

- loadings by 50 percent will 1mprove recreational ﬁshmg m our:

drscharge river, boostmg tounsm.”[




" Determine key decisions needed to achieve success. ~What"
milestones are necessary in order to achieve goals? Do key
strategic decisions need to be made now to facilitate reaching these
goals? For example, if reducing metals loadings is a central goal,
improved data on loadings might be a milestone, with this

‘ impi%ov‘ed ‘data integrated into a cost accounting system that
‘ a“lflocqte‘s the excess costs of these loadings back to the sources of
problem metals. |

. Develop a list of core activities of the organization. If budgets

. are to be activity based, and new cost accounting systems are to

. allocate costs onto specific activities, work needs to be done up
front to insure that all ‘managers define the core activities of the
POTW in roughly the same way. '

Determine ground rules. The very purpose of improved cost

accounting is to identify areas of inefficiency within the POTW.

There are winners and losers with these discoveries. For example,
the importance of pretreatment in reducing total POTW costs may

be highlighted. Alternatively, some departments may appear

~* inefficient or redundant under the new method of assessment. If

. "people are afraid they will be demoted or fired based on the results

_ of the system, they will- not participate in the implementation

i phase, and their knowiedge of POTW processes will not be shared.

One possi‘bl‘e‘ ground rule to address these concerns is a “no layoff”

" policy.

‘Im“pleméntz‘iji:ion |

| Strategic issues help to determine what the improved budgeting and cost accounting
system should accomplish, and to obtain initial buy-in from plant staff. Implementation is

- where these decisions get translated into organizational changes:

e " Accrual accounting. Annual costs for capital spending is a very
' important input into a cost accounting system. QOrganizations that
: MOW pay for multi-year purchases out of their current budget need
i to implement techniques used in the private sector to measure
~ capital services, as described below in the section on capital
- budgeting. '




e  Cost accounting. Using annualized capital costs and other
~ spending information, the POTW will need to -implement an
. activity-based costing system (also explained in the next chapter)
to better allocate costs to the activities/customer classes that nge
those costs.

e Changes to budgetiig rules. Where rigid budgeting rules. restrict
- saving funds from one year to the next or applying unused funds
from one line item to another (where it is more needed),
modifications are in order.. Changmg budgetmg rules provides
-additional flexibility to department managers, but requires utility -
managers to be able to evaluate the results of departmental efforts.
. Performance benchmarking may be useful in this regard, enabling ' .
* managers to track trends over time and compare performance with
external orgamzauons

. Changes in budget presentation. Once costs are tracked by

' activity, it may make sense to present budget data by activity as
well. This presentation will provide a more useful picture of where
resources are being used than do current toplcally—orgamzed
“budgets. :

When impIe‘menting any of these tools, managers should consider the costs and
benefits of doing so. Substantial increases in administrative complexity and costs make
- little sense if gains in efficiency and understanding are small. On the other hand, care
should be taken to evaluate the costs and benefits of the transition over a relatively long
~ period. Difficult changes may increase complex1ty in the short term but greatly enhance

" POTW operations once they are in place : L '

. Evaluaﬁdn

_ . Cost accountmg and budgeting are tools for better decision making. How Well are

they Workmg‘7 Are decisions improving over time? How are managers using the
information these systems give them to do their jobs better? Periodic evaluation .of both
these tools and the POTW’s operations is important to build into the accountmg/budgetmg :
system from the outset. Performance benchmarking - can be useful in measuring
improvement over time. Annual reviews of improvements, as well as periodic Interviews
with staff at various levels of the orgamzatlon is important for garnering the type of
feedback that w111 enable managers to unprove the systems over time.-

"To facilitate the implementation process the next chapter prov1des a'more 1n-depth
introduction to the analytical tools needed for unproved cost accountmg and budgetmg

Lo
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2. OVERVIEW OF TOOLS

This chapter prov1des an overview of a number of tools that POTWs can use to 1mplement ‘
improved budgeting and cost accounnng Books are written on each of these tools; the information
here should be viewed as a general introduction. The tools fall into three main categories:
determining the cost of service, evaluatmg cost impacts of changes i in the operatmg environment or -
" service mix offered, and evaluatmg program efﬁc1ency '

o Determining the cost of semce. The basm element in malqng sound
~ decisions within the POTW is having accurate information, on how. much it
" ‘costs to provide particular services to particular customers. Two tools for .
this purpose are discussed below: capital budgeting and activity-based =~ .
- costing (ABC). Cost data must be supported by solid underlying sc1ent1ﬁe o
data’ as well, such as that on headworks loadmgs ' '

e Evaluating cost impacts of changes. Measurmg the cost of service helps

managers see which activities are more or less costly. One additional tool,

- .resource pricing (also referred to- as shadow pricing) ‘can help the .

‘ orgamzatlon 1dent1fy parts of ex1st1ng operations that have extremely large .
cost impacts and estimate savings associated with operational changes.
Often, these areas are bottlenecks in the system: a single resource that '

~ impedes efficient use of much of the rest of the plant. Resource pricing, in

conjunction with the cost accountmg system, can be used to evaluate
competing Optlons such as increasing system capacity versus trymg to
reduce demand for existing capac1ty '

.. Evaluatmg program efficiency. How well is youi‘ program providing

. Wastewater treatment services? Two useful tools are Process Mapping
and Benchmarking. Process’ mapplng helps illustrate the complex1ty of -
f»seemmgly simple functlons within the organization and .provides useful"
insights on how those processes might be simplified. Benchmarking, in

- which aspects of operations are compared to those conducted within other _
organizations, can be a useful tool in 1dent1fy1ng areas for nnprovement o
within the utlhty '

Capital Budgeting

“A ﬁmdamental concept of accountlng is the matchmg of costs to the penod over- wh1ch
benefits associated with those costs are received. When this is not done, managers are unable to -

assess their cost of providing goods and services (v1ta1 in order to decide what goods and services ‘

‘make sense to produce). From this need, costs have been divided into operating expenses and
cap1ta1 expenses. Operatlng expenses encompass costs that generate beneﬁts n the current year. '
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Capital costs, such as new equipment Qi' plants, create a stream of benefits that span multiple years.
. These multi-year benefits need to be annualized so that the portion of the benefit stream in any one
year can be estimated. . ' -

"' Capital budgeting accomplishes éw,o important functions. First it, annualizes capital

.spending, allowing capital to be compared to single-year purchases and to be included in a cost
. accountmg system This process is fairly mechanical, incorporating the cost of the purchase and the
‘expected service life into an annual expense. In reality, however, capital purchases lock an
Organization’s resources into a particular purchase for many years. Although annualized capital
. ‘costs are useful indicators of the annual cost of capital services, the decision inl year one to make the
-purchase is thereafter, for the most part, irreversible. For example, expanding the collection system
'fo a new industrial park is a sunk cost. The money is gone even if no industries decide to move in,
%s one 1m d-Westem POTW found out. The long-term nature and large expense of these
‘investments requires that the decisions be made carefully. This is the second strength of capital
budgeting: it provides a standard basis of comparison for alternative capital purchases. For this
reason, many organizations have a separate capital budget that shows only capital purchases to help
managers choose among many suggested options. ’

Calculating a Charge for Capital Equipment

. To calculate an annual charge for a capital purchase (let’s assume a new digester), the plant
- first groups all expenses associated with the design, purchase, and installation of the digester into a
single account. Expenses that support this capital asset, even labor, are capitalized. If particular
items are improperly excluded from the cost of an asset, the capital will seem less expensive than it
really is. Consider the following common issues: : . ‘

. - Financing Costs. The asset cost should also include the cost of financing
the capital, as this is often a large portion of the total cost of the asset.
This cost may be visible and easily included if the city issued a bond to
pay for the new investment. However, even if the town decided to pay for
the asset outright, out of a single year’s tax collection, it still makes sense
t6 impute a financing cost to reflect the lost opportunity to use this money
in an alternative way. In private firms, this imputed interest is referred to
as “hurdle rate,” the return below which a capital purchase can’t be
" justified because it diverts funds from more productive uses.’

Incorporate lz']_"e—“g(cl‘e costing. If current activities create future costs, such
as, decommissioning or remediation, these need to be allocated to the
current product/process and accrued over its operating life.

! Note that a hurdle rate will generally include not only the break-even return necessary
for the firm to pay for the capital it is investing, but a profit margin above that level as well.
Since most POTWs are publicly-owned and do not earn profits, the imputed interest rate will
likely be somewhat lower than if it would be for privately-owned plants.

P
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* - Replacement Costs versus Historical Costs. The use of replacement cost
~ pricing violates the cost of service principles normally used in- rate setting
at POTWs. However, if replacmg a capital asset is much more expensive
than it was to install it in the past, the use of historical costs in estimating
the rates will encourage overuse of the capital. Capital charges based on
, replacement cost will encourage all current users to constrain their use of
the capital, delaying the t1me when capital expansion -- at the much hlgher
price -~ will be necessary.” Note that replacement costs can be higher for a
number of reasons, including 1nﬂat10n the loss of govemment—subs1dlzed
' financing optlons or new technical requlrements

" The sum of these costs becomes the cost baszs of the asset that 1s depremated The purpose -

of depreciation is to reduce the value of the capital asset over time, as its usefuil service life is -
. exhausted. Thus, the depreciation penod should be set equal to the estimated service life.> For
. simplicity,. let us assume that the asset wears out evenly over time (known as straight line

depreéciation).*  If the digester was expected to last 20 years, than 1/20th of the total cost basis '

would be recovered from users in each year. Annual costs (or revenues) associated with thé asset
would be added to the capital charge in order to obtain a total cost of a capital asset that should be
recovered from customers. Annual costs, often referred to as operations and maintenance costs,

include such items as energy and repairs. Revenues might include by-product sales. or reuse (for.
example, methane Tecovery and reuse ﬁom a d1gester) that should be deducted ﬁ'om the total annual v
: vcost o :

) Protectmg Capltal Recovery

~ The purpose of capital budgetmg is to accurately estlmate the cost of cap1ta1 services to
managers and customers. In this way, rational decisions can be made about when to. replace old -
eqmpment with new, and what the proper mix between capltal and operatmg costs is. Users can be.

. 2 ThlS occurs naturally in competltlve markets, where the market prlce is equal to the
marginal cost of the least-efficient producer still able to stay in business. Since POTWs don’t
- compete w1th each other to treat wastewater, margmal cost rationing needs to be added
artificially. : ; .

3 anate firms depreciate. assets as qulckly as allowed under the tax code in order to
- reduce their. effective tax rates. For pricing capital services, however, the assets should be L
-depreciated over the service rather than the tax hves as this i is the best approximation- of the

annual cost of using the cap1ta1 ' : :

7 * There are a vanety of other deprec1at10n methods all of whlch generally deprec1ate a '
higher percentage of the asset value in the early years. The actual pattern by wh1ch an asset.
deprecmtes in value will vary by asset type ‘ :




charged the true cost of the cap1ta1 they use grvmg them an mcentlve to use the capltal efﬁ01ently
‘ POTWs wﬂl be able to accrue funds steadlly so they can finance replacement capital at the end of
/ the old caplta.l’s service hfe )

DU Unfortunately, thrs system begms to break down m the real world pohtlcs of sewage
‘ urient. No matter how “perfect the capxtal charges are, 1f the funds collected for capital
‘lacement ar d1verted for other uses, the “plant will not make efﬁcrent ‘capital allocatlon

declslons ‘Whil tlns problem is relatively common it WWTPs, our limited sample of site visits
suggests it 1s more acute in mumcrpal systems than i in spec1al sewer d1stncts Funds collected from -

“within the POTW for capltal replacement are diverted to the general find of the mumclpahty to
meet some unmedrate need in another part of the budget :
‘ Lmkmg collectlons to spec1ﬁc uses is nnportant if the system is to prov1de proper
.incentives. For example, if plant managers know that capital replacement funds will not be
:‘9{‘ ava.tlable when they need them they begin to “game” the budget system to buy capital equipment
~whenever they can obtain funds, rather than when they really need it. The type of capital .
‘equipment they buy may be driven as much by the amount of funds they can obtain i a given year
«‘as by the problem they are trymg to address

Y Munlclpa.lmes have adopted a number of techmques to ‘minimize the problem of funds
leEISlOD All of these techmques restnct how capltal recovery funds may be used, reducing or

‘ ﬂjehmmahng the lat1tude for town ofﬁc1als to d1vert the monies for other uses. Some examples

e Lease or outsource For ut111t1es where the p011t1cal process makes
accrumg for caprtal purchases and replacement nearly impossible, leasmg
equlpment or outsourcing functions can bypass some of the problems.’
Once in place, funds for wastewater treatment no longer go to the city,
where they could be diverted, but rather to the lessor or private provider.
Thrs type of decrslon (outsourcmg more so than leasmg) has unpl1cat1ons

5 We encountered a number of smaller POTWs where strateglc declslons with any
‘ﬁnancxal lmplrcatlons had to be approved by a utility board, comprised of many members of
Significant Industrial User (SIU) companies. These members sometimes use their leverage to
impede effective POTW enforcement of discharge violations or to block improvements in
staffing or equipment that would have increased the POTW’s enforcement capabilities. Leasing |
or outsourcing specific functions is' unlikely to solve these conﬂrct of interest problems, as the
utlhty boards can sttll mtervene to block the 1mt1al leasmg or outsourcmg de01s1on -




on other aspects of POTW operation, so should not be undertaken lightly.®
. In addition, unless outsourcing contracts are written carefully, the private
; prov1der may have disincentives to long-term capital mvestment aswell.”

- .e  Bond financing. By i 1ssu1ng bonds for cap1tal projects, the POTW creates
‘ a legal obligation that funds from users support bond repayment to an
external agent. Bond financing is commonly used by POTWs for large
' capital expansion. Ideally, the bond life is matched to the service life of
the asset being financed. .In this cn'cumstance annual bond repayments
- are a fairly good indicator of the cost of capital services. In reahty, bond -
life is generally driven by interest rate conditions rather than service life,
so may be a weak proxy for the cost of specific capital services. -

. e Revolving Funds. Revolving funds are often run by external agents,
although they can also be run by the utility. A loan is made to the POTW
for a specific project, then repaid over time from user fees. The up-front
costs of bond issuance, however, make bonds a more effectlve tool for
large scale capital projects; revolving funds are economic at a lower level

. of fundmg : ‘ :

° .Internal Accounts. Some utllmes have set up internal accounts for asset. .
- replacement funds. Collections go into these accounts and are somewhat ‘
protected from being “raided” by other parts of the municipality. Funds
are earmarked for specific purchases, and do not revert back to the general -
fund at the end of each budget cycle as do most unspent departmental
funds.

. e Working Capltal Funds. Also an mtemal account, working capital funds
operate as a savings account for new capital purchases. Contributions by
.managers are voluntary, rather than based on mandatory capital charges.
‘However, the approach provides managers. w1th flexibility to do multl-year
planning:® : :

s For an m—depth dlscussmn of issues assomated W1th POTW pnvatlzatlon see AMSA
) Evaluating Przvatzzatzon An AMSA Checklzst 1996. '

7 The payback on major capltal mvestments can be five to ten years or more. Ifa pnvate
operator has only a five year operatmg lease it will choose not to mvest m assets w1th long-term :
paybacks unless absolutely. necessary ' : -

& USs. General Accountlng Ofﬁce Budget Issues Bz‘tdgetz'ng» for Federal Capz’taL
November 1996, p. 52. A . : A
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Tobe effective, internal accounts and revolving funds must allow managers to purchase and
sell assets as need drctates Posmve balances should earn interest if these funds are used in the
. interim for any other purposes. Managers also need to be free to implement replacement cost
pncmg in order to send the proper price signals.” Because these systems reduce the power of
central utility boards to control successive spending (i.e., after the initial capitalization of the fund
lor account), the central boards sometlmes re51st the 1mplementat10n of these approaches o

"
i

Agg !g Egs g Qgs ng agd Wastewater !freatmggt

Act1v1ty-based costing (ABC) isa snnple but powerful 1dca allocate costs to processes
- products, or projects on the basis of the activities that generate these costs. To do so, one must
group spending by activity rather than by department, as is often done. When ABC is successfully
- implemented, many costs now termed “overhead” are linked to the. activities that generate them,
- and are allocated accordingly to products, customers, or other cost “objects.” The end result is cost
- information that provides accurate and complete costs for a particular area of business activity. The
full costs of generating particular products or services can be quite surprising. Many private sector
firms have discovered they were selling products for less than it cost them to make, once support
serwces and cap1tal reqmrements are included.

Thrs type of an outcome is pos51ble because the mtens1ty of demand for support services .

. . and mﬁastructure vanes w1de1y by customer and time penod Wastewater treatment abounds with
texamples of this type of behavior. Addltlonal _capacity may be needed at the plant to handle
seasonal dlschargers either due to mdusn'y cycles or tourist peaks. Where infrastructure is old or
poorly built, large inflow and infiltration during rainstorms can dramatically increase capacity
‘requirements at the treatment plant. In terms of differing demands on support functions, certain
industries — such as those in non-compliance -- will require a much higher level of laboratory
“support and mspector time. Large industries may require more time to permit than smaller, less
comphcated ones. These are but a few examples. Overhead costs, and costs in general, are driven

by variety, complexrty, and actlvmes 1 Variety reduces opportunities for achieving economies of
scale and adds complexity. Complexity increases opportunities for mistakes and i increases the time . .
spent trymg to prevent mistakes. The more activities that need to be done to create a saleable
' product, the hrgher the costs are likely to be.

Cost distortions are more likely when:

J An enterprise provides both high- and low-volume services ﬁ'om the same
facxhty

9Ibld »PP- 44-50.

10 Mlchael Ostrenga, et al., The Ernst & Young Guzde to T otal Cost Management (NY
John Wﬂey & Sons 1992) p 38




e A single plant prov1des serv1ces to dxfferent customers of varying
~ complexity. '

e Some dlschargers require h1gher standards of treatment, or hlgher
. u'eatment capacity, than others. ‘ : : '

* Mechanics of Activity-Based Costing

‘ ABC involves linking resources to activities to cost objects. Resources mclude the basm
inputs to productlon time, labor, capital, and energy, all of which cost money. These resources are
allocated within an organization to support. particular activities: inspecting a discharger, testing an
" effluent sample, preparing and mailing a customer’s bill. These activities, in turn, are condiicted for
the benefit of the “cost object.” A cost object is a rather bland term that describes the goal for
which resources are being used. Most commonly, cost objects are products or services. Service to -
a partlcular type of customer (a customer class) can be a useful cost obJect as well

Unhke a factory, wh1ch mlght produce seven vanetnes of blue j Jeans WWTP output is more
dlfﬁcult to define. At a most basic level, the plants produce clean water and safe biosolids.
However, the plants provide a host of services to support this output, and these services are not at
all uniform. For example, treatment of wastewater is a' different service for different types of
. customers. The service required by a significant industrial user is quite different from that required
by a small residential customer. Even within the SIU, a range of services are provided depending
on the type of ‘industry and the nature and- timing of the discharge. By tracklng these distinctions,
ABC prov1des managers with new insights into thelr operations.

‘The overall process of ABC is presented in the event-cham shown below.. Each element of
the chain is descnbed in turn : :

~ - COST MEASUREMENT - COST ALLOCATION -> TRUE COSTS OF
R . PRODUCTS/SERVICES -> BETTER DECISIONS '

+

Cost Measurement

Allocating resources to activities requires that the orgamzatlon accurately measure Costs.
For many expenditures, this data can be obtained from WWTP’s general ledger, which lists each
purchase or payment. Capital costs must be adjusted to reflect the real cost of using scarce capital
resources, as described under the capital budgetmg section above. Labor costs, often grouped into a -
" single expenditure, need to be tracked based on what activity the time was spent on. For some
organizations, implementing a 'system of trackmg time (such as by using timesheets) can be a blg

. change
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. Cost Allocation
‘ Costs are gronped into actiyizj; cost pools‘ which are simply the surnrnatlon of all ‘ |
- expenditures related to a particular organizational activity. The allocation of costs involves two

- important decisions: what the activity cost pools should be and how general costs should be
. allocated among cost pools

° “ Defmmg Actlv1ty Cost Pools. There isa trade-off between more reﬁned
activity cost pools (which allow costs to be allocated more precisely) and
‘the cost and complexity this proliferation adds to-the. organization.
General - categories are usually best unless compelling information
‘mdlcates costing would be much 1mproved through addltlonal categones

Assrgnmg Costs. Costs must be assigned from act1v1ty cost pools to cost
objects in a manner that reflects the behaviors that actually drive the costs
(referred to as cost drivers). Thus, costs should be charged to a customer
or product directly whenever possible -- for example, if a specific person
was hired only to service a particular customer. When this is not possible,
costs should be allocated based on the level of service provided, such as
the use of labor or machine hours. Only when data exist with which to -
estimate the degree of workload created by a particular product or
customer should costs be allocated based on a general volume measure
(e.g., share of revenues or productlon volume) '

e"’”:‘ of Pre ducts S rvices

The full cost of a cost obJect is equal to the sum of 1ts direct costs plus a falr share of
applicable indirect costs. Direct costs include materials, labor, energy, and capital that can be
d1rect1y attributed to creating or servicing a particular cost object, such as an industrial discharger.
'While all POTWs must have their rates approved for which they conduct a cost-of-service study,
 the resultant rates rarely represent the true costs of prov1d1ng services to-particular customers.
'Much of the problem lies in how costs are assrgned to particular cost object. Activity-based costing
"can greatly improve the accuracy of costing. While the results will not be the “true” costs (as
_]udgments are always required in assigning indirect costs), they will provide customers and

‘managers with substantlally better cost mformanon on costs w1th which they can make dec1s1ons

‘ Implementmg an ABC System ata WWTP
‘ Implernentmg an ABC system can be an extens1ve undertaktng An 1mportant ﬁrst step is
o to think critically about the desired outcomes of the endeavor Is the goal to track specific services

3 more closely? Specific service families? Specific customers? What types of dec1s1ons do you
hope to make w1th the output from the system?

T




. - An activity-based costing system for a pubhcly-owned treatment Work can focus less on
_product lirie profitability than would be required in such a system for a private firm. However,
. tracking the costs to serve particular types of customers is quite valuable.. This information can
help managers evaluate their current charges, focus their outreach and enforcement, and identify
high cost activities within the POTW for streamlining.

- Exhibit 2- 1 below provrdes a hypothetrcal example fof the cost of conducting a routine .
inspection at an IU. Activities required to conduct the inspection are broken down into the
resources they use. The cost of these resources is then used to estimate the full cost of the -
inspection. The value of ABC is that it can demonstrate the often large impact that “support”
functlons have on the service provided. In tlns example, laboratory costs are partlcularly high. '

> The first step in ‘most POTW cost of service assessments is to allocate costs to rather broad
functional area cost pools. There is some variation across POTWs in terms of what cost pools are -
chosen.. The functional areas outlined in Exhibit 1-1 could be used. Managers may decide initially
to use fewer allocation pools including such items as treatment, transmlssmn, collection, disposal,
billing, customer service, :accounting and finance, and administration."! The Massachusetts Water :
Resources Authonty (MWRA), a very large integrated utility, has additional categories such as
" public affairs, procurement, and human resources. ‘These activities would likely be accomplished
bya smgle person (or fractronal F TE) at a small POTW o _ o,

- Regardless of therr exact categones cost pools need to provide managers with their desired
level of information: without creating an undue information collection burden on their staff. It is
-important to note that not all functional areas are the same with regard to their contribution to direct
- and indirect costs. For example, most costs associated with wastewater collectiori and treatment are
directly related to services provided to dischargers. Functions such as human resources or. public
information have a more indirect link. In terms of prioritizing implementation of activity-based
" costing, it is best to begin with large costs linked more closely to- customers, as these are the areas
- where costing problems are most likely to dlstort d1scharger behav10r ' : ﬁ

Assigning costs to ﬁmctlonal areas has tradrtlonally been done wrthm customer classes -
for example, residential, commiercial, industrial, 1nst1tutrona1 other government utilities, and
customers outside the city.”* In many situations, customer class is not the best allocation base, as -
. important cross-subsidies may-rerhain. POTW managers should think carefully about cost drivers
in determining how to allocate particular costs. To the extent costs can be allocated to partrcular
dlschargers rather tha.n to customer classes this should be done.

S Gearge Raftelis, C’omprehenszve Guide to Water and Wastewater anance and. Przczng,j
‘Second Edition, (Ann Arbor MI Lewis Pubhshers 1993) p- 178 :

R Thig,
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C - S Exhlblt 21 .
Hypothetlcal Example of Actlwty Based Costmg

”Cost Chject: Routlne Inspectlon at ACME Eraser Company

I

' Activities ~ ResourcesRequired - Possible Costing Basis Cost Allocatlon

“' ‘ : : ‘ o _ Units ‘ Rate Cost
Pre-Inspection Data ~ -Clerical time to pull files " Labortime - 02hours $12.00
Review ' ‘ “ : ‘ : o
-MIS Resources for data storage and Computer time B 05 hours N $47‘9‘3“
... access; and for scheduling | S

- mspectrons , - , : ‘

' -Review by inspector - Labor time : 0.5hours  $17.00

" -Phone contact to schedule rnspectron Labor time (c!encal) +  0.2hours

‘ : Lo telephone tlme o

_Travel to and t‘rom Site ‘ ‘ -POTW vehlcle gas reparrs D Average charge per mlle 13 miies
o * Vinsurance | ~ fraveled “ | o
" -Inspector travel time ~ Labortime ‘ 0.4 hours

-Sampler travel time . - Labor time } 0.4 hours

Inspection of Site -Inspector time' . Labortime -1.5hours  $17.00
. -Assistant time ‘ Labortime . Ohours, . . . $0.00
"' _MIS costs for expert system used on Number of rnspectlons -  $2250 $2:
rnspectrons | o : o
‘Sampling ' -Chemicals and supplies ~  Direct costs_ .
W S -Sampler 'l"me . - Labor tme . 6.4 hours‘
" Lab technrcran time | h Labor time B 1 2 hours
i -Machrne time (includes alicosts  Pro-rated share of total 1 0 hours
related to purchase and upkeep of cost of partlcular
machlne and rental of space to house equrpment used
it)" . o
-Chemicals and supplies ~ Direct costs
. -Residual management and disposal Direct costs
" costs - .
" -MIS costs for Laboratory Information Transactions processed 3 samples
Managernent System - :

Post-ln:spection Write- ~ -Inspector time o Labor time (tnspeotor) 0.5 hours
up

W ‘:‘rff-Manage“r ‘reviﬂeyv‘ o | : ‘“'Labor time (manager) R 025 hours‘ :‘

Data venf catron and entry ‘ ~ Labor tlme (clerrcal) ‘ 0 4 hours
u —Follow—up commumcatron with ‘ Labortrme (inspector) 0.3 hours
T lndustry - ) ‘ I o

-MiScosts o - Computer time . 1.0 hour

wﬁ‘w;Total Cost to Inspect ACME | | . | | ‘ 559171




EXhibit‘2-1"(c6ntinued)
Summary of Cost Factors

abor Rates ($/hour, including fringe benefits)

Inspector
Sampler

- Manager

) - Clerical
‘Lab Technician

omputef Time

aboratory Information-Management System (Hardware and soﬁware)

Avg. cost/minute

2-11

Rate

$17

$12

823
$12
$17

-

$25,000 -

Total Cost/Year ,
Transactlons Processed/yr 4,300
Cost/transaction $5.81 .
eneral MIS Suppo;‘t (other than LIMS and pro;ect-related support) C
Total Cost/Year - $74,000
Number of staff-hours used . 15,000 -
Average cost/MIS hour $4.93
xpert System for InspectorS' o
Total annualized cost -$9,000
Number of inspections/year 400
Cost/inspection . ~$22.50
elephone System
Lo‘ng-distancev ' S o * direct billed to projects
L ocal calis ‘ - D
Total costs/year $950
- Total minutes of calling 19,000

$0.05



Exhlbrt 2—2 111ustrates the cost dnvers for key ﬂmctlonal areas of the POTW Slrmlar o
servrces can have very dlfferent cost dnvers dependmg on whether they are baseline versus peak
7capacrty, or cap1ta1 versus operatmg costs. Some general rules have been used in developlng the
exlubrt L c
l\"Imrmum s1ze rule The mlmmum scale of operatlons requrred to s service
j: aHn average customer is defined as the “baseling” system, for which the
“ costs are spread equally across customers Th1$ mnumum size needs to be B

determmed by each POTW but should mcorporate two important
consrderatlons First, variability in the “average” drscharge suggests that
the minimum size should be slightly higher than the average to handle
standard deviations in drscharges Second, given the large costs and
difficulty of retroﬁttmg POTW infrastructure if it is undersized, a prudent
baseline system should also include some level of oversizing to provide
flexibility, the cost of which would be shared among all customers. These
caveats aside, the additional capacity required should then be allocated
among specrﬁc customers (or customer classes) based on their demand for
the mcremental services. .

Dlsaggregatlon of service provnded By breakmg services into smaller
~ units, it becomes easier to differentiate the cost of servicing different
- ctistomers (this process is often called “unbundling”). Collection costs are
a good example. In very large POTW systems, the sewer line distance and
the pumping costs can vary widely across customers. Un1t costs can be
- higher not only due to distance, but due to utilization of particular portions
‘ of the network as well. With disaggregated costs, the POTW can calculate
", . the carrying charge from any particular location fairly easily, and use this
. information in rate setting, to identify areas for decentralized treatment, or
- to promote growth in order to increase utilization of mfrastructure within
partlcular reglons

-

Polluter pays principle. ‘ Wherever‘ possible, the dlschargers‘ of
-constituents that reduce the quality of residuals (and hence their market
value) should bear the financial burden of those lost revenues.

Support functlons such as adm1mstrat10n or ﬁnance will generally require some use of process
mappmg in order to estlmate the costs assoc1ated with particular services to customers or
customer classes Process mapplng 1s descnbed in more detarl at the end of tlus chapter
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.Caveats

= - This guidance provides a general overview of ABC applied to WWTPs. We draw on work
- ,done for electric and gas utilities on cost allocation, and encourage readers seeking more detailed .
-information to examine that literature as well. Application of even relatively simple ABC systems
- “can greatly improve the cost information that managers within the plant, as well as customers
;relying on the plant, use to make decisions: It is important to remember that ABC is a tool for
i decision making, not the determinant of a decision; interpretation of the results is always necessary
‘ . to use this information most effectively. The following caveats help to place the information in
. Externalities excluded. Activity—iaased costing generally stops at the
enterprise walls; external costs are not rolled into the calculation as is.
done with environmental accounting or lifecycle costing. As a result, the
environmental costs of particular industrial discharges -- for example
declining fish populations -- will not be picked up as a cost to be allocated
to particular dischargers unless program managers expressly decide to do
S0. :
H " Exhibit23
.. BOUNDARIES OF ACTIVITY-BASED COSTING ASSESSMENTS |

l/ X S R R

Conventional Company Costs

i ‘ B Total Company Costs
(Captured by ABC)

. \

B D Internal Cost Domain —, °
L “8mA . . . |— FullLife-Cycle Costs
C N External Cost Domain } -

~ Source: Based on White eral, 1995, p.21.




o Cost Rigidity. Not all cost components are easy to reduce, even with the
- proper price signals. In the longer-term, more of the costs can be
 influenced than in the shorter-term. Thus, ABC signals are likely to be
more valuable in rationing constrained capacity or sizing new capacity
than in changing use patterns for infrastructure that is already in place but
roversized. ) | . ' S
* ' ABC measures average costs, not marginal costs or market value.’
- Although ABC allocates costs based on which customers/services drive
 the demand for extra resources, the resulting cost allocation is an
‘averaging of the incremental cost among users. For -example; if handling
peak flows in a collection system increases costs by 50. percent over the:
~ baseline, this 50 percent would be allocated across the users of that peak -
capacity. For existing capital infrastructure that is underutilized, ABC
may suggest a higher-than-rational allocation of costs to particular users, -
-In the collection system example, if there is spare capacity in both the
collection and treatment systemi, charging a new user full ABC value
would signal scarcity when in fact hone is present. Resource pricing,
which is a marginal analysis (and is described below), can be a usefiul
supplement to ABC in situations such as this. . : '

e - Cost of flexibility. As noted above, flexibility, in the form of some’
surplus capacity af the timie of construction, is generally a prudent strategy
- with large, difficult to modify, capital infrastructure. Managers need to .
interpret ABC information in such a way as to recognize the value of this
flexibility. o ‘ : .

.Resource Pricigg' ag‘d Debgttleneéking . '

. ‘Sqda bottles have narrow necks that slow the flow of liquid. ”I'hé na.n'c;wer the neck, the

slower the flow from the container. This analogy has been applied to factories where the output of - -

- the entire system is limited by the speed of the slowest part. If a POTW has a treatment capacity of
16 'mgd, but the trunkline system pipes -are so narrow that they can deli\'rer only 5 mgd for
- treatment, much of the expensively built treatment capacity will sit unused. (In all likelihood,
sewage will also be flowing out onto the streets or back into people’s houses due: to the lack of .
collection as well). ‘ ‘ S o K

: “DeB_ottlenecking” expands the ﬁmited constraint, allbwing the syétem to operate’ with a |
higher throughput. A logical solution to the above example would be to expand the trunkiines to

| . carry greater flow. This adaptation might solve the problém for some POTWs; for others, the -

bottleneck might simply shift from the trunkline to the laterals in certain parts of the service area. 7
The laterals that are constrained may shift as well, depending on' the production cycles of
. discharging industries, rainfall (due to I/I), or other factors. ) o 8 -
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| Thrs s1mple example 1llustrates two 1mportant pomts about the POTW system

o Bottlenecks can “ﬂoat” from one area to another dependmg on what .
problem is corrected and the current act1v1ty of the system

e ‘ To ehmmate all bottlenecks at once, one must examme the system ‘
hohstlcally and model capaclty consu'amts under Vanous condltlons

Unused capaclty 1n the treatment system can dnve costs of treatment up substantlally F or
example accordmg to a recent survey by the Assocratlon of Metropohtan Sewerage Agencres
(AMSA), the average POTW needed to pay $23.2 mrlhon m pnnc1pa1 and interest per year, or more
to“ roughly 0.3 cents of debt service per gallon treated if the plant were running at full capacrty,
funds that are lost 1f constraints in the process prevent this capacity from being used. If the plant

was oversized to handle storm surges, the cost per gallon could be substantially higher, affecting all '
- users. Thus it is 1mportant to eliminate bottlenecks to ensure that the expensive infrastructure put
‘in place can be used eﬁ“ectlvely However, the desire to reduce wasted capacity must be balanced
agamst the ease with which capacity can be expanded later. Thus, it is more important to have

than $63, 000 per day The revenue reqmrements are substannal In a 20 mgd plant thJs translates | ‘

spare capacrty in collecuon systems (which require dlggmg up roads to replace) than in dlgester o

capacity, since digesters can be added one-by-one as demand for them rises. -

: Not all bottlenecks are as obv10us as below-srze trunklmes Any resource used in the plant “
can be constramed. If thls constramt unpedes the use of other assets, - the constramt can be
expensive indeed. Consider the case of skilled engineering labor. If the POTW is using all its

- skilled engineers to desxgn the collection system in a new industrial park, staff may not be ava.llable o
" to retroﬁt the aeration unit with more energy efficient fine bubble diffusers. Should the POTW

managers pull engineers from the industrial park design and get them to work on the diffuser? The

answer is not always obvious. In fact, it is in situations where the same asset (including skilled .

labor) can be deployed in many ways or the expansion of a very expensive asset can be delayed via
many altematlve strategles that resource pncmg becomes most valuable

: Accurate resource pncmg glves managers pnce 31gnals that help them to declde the most‘
effective manner to deploy scarce internal resources. Just as an expensive price for biosolids
landfilling tells managers to look for less expensxve options, so t0o0 do expensive internal prices on

key resources, such as treatment capacity, help focus attention on ways to conserve that

‘commodity. Resource prices determine the opportunzty cost of using resources in one area as

‘ opposed to another If we change one scarce resource to pr03ect 2 (mstalhng the ﬁne bubble‘ -

. 13 For neW constructlon or plant expans1ons this means be sure that the capacrty of the
eqmpment mstalled is proportionate to what is needed in the other, connected parts of the
treatment process




diffuser) from project 1 (designing the industrial park collectidn system), what' will happen to
POTW margins (revenues minus costs)? Will accelerated implementation of project 2 make the

overall POTW system better or worse off than rapid completion of project 1?'

- An undersized trunkline in the 10 mgd plant can illustrate how resource pricing works. The
. pipe sizing prevents 50 percent of the treatment capacity from working. This lack of trunkline
. capacity is the constraint. If the daily debt service on the plant is $63,000, the cost of leaving 50
percent of it unused is $31,500 per day (0.3 cents per gallon per day), or more than $11 million per
' year."” In industries with large fixed investments arid linear processes: (where all material flows
through the same equipment), costs of bottlenecks can be enormous. The value of increasing
trunkline capacity. in this example would be roughly $1.10 per annual gallon of capacity.’® That is,
in this highly simplified example the resource price for expanding capacity in the trunkline is $1.10
per annual gallon. (The resource price for any input which is not constrained -- for example
- treatment capacity -- is always zero. This is because increasing the amount of this resource

available vyill do nothing to increase plant output). : :

- This cost information can be used in a variety of ways: ,

e If expanding the trunkline costs sul‘)sfantially .leés than $1.10 per annual
: ~ gallon of capacity, and the lack of additional capacity is preventing flow
from reaching the plant, expanding the line makes sense. .

~e - Ifthe plant has not yet been built and the cost information was gathered to
help properly size the plant, the information helps managers see the cost of
oversizing the treatment plant (or the cost of undersizing - collection
systems) and to plan accordingly. For example, if projected peak flows
can be reduced for less than $1.10 per annual gallon (such as through I/T
control), resource pricing helps to demonstrate that these alternative
strategies are cost-effective. ~

: ** Resource pricing evaluates technical constraints. There may be strategic reasons to
continue with project 1 even if doing project 2 sooner would increase POTW margins. -As with
all of the tools described here, management insight is still required in order to make a sound
" decision. T o v B
. . . . oy .
'* This is 'a rough approximation. In reality, not all of the capacity will be used even in
well-balanced plants, and the annualized cost of capacity may not be equal to the debt service. In
addition, costs other than debt service would also be spread over the new capacity, increasing the
“value of removing the constraint. Finally, were the POTW a private entity, the cost of unused
~ capacity would not be higher costs, but rather forgone profits, usually a higher figure. . ‘

18 Eqﬁal to 0.3 cents per gallon per day mulﬁplied by 365 'days/ye_ar.'
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Implementing a comprehensive resource pricing system is much more complicated than this

- simple example. Linear algebra programming is used to map out the many constraints in the

““POTW systems and the goal to be maximized (known as the objective function). Equations are set

- up to describe the various outputs, their confribution margins, and their production constraints.
However, unhke industrial processes such as petrochechal plants and oil refineries that have

" scores of product output options, POTWs provide a2 much smaller diversity of services. Therefore,

applymg the concept of resource pricing to key assets (especially those shared by multlplew ‘

mumclpalmes), even ina srmphﬁed way, can help to greatly 1mprove system efﬁmency |

i Process mappmg is a systematlc trackmg of phys1ca1 processes key task ﬂows an

mformahon ﬂows within an organization. The purpose is to step back from day-to-day activities
and try to track what resources are actually used in prov1dmg a certam type of service or product A
process map is a plcture of the variety, complexity, and act1v1t1es that ‘commonly drive up costs.
'"Each step of the map is a resource mput to which units (labor hours, machine hours, material
mputs) can be attached. By monetizing these inputs using mformatlon on the cost of these mputs
the total cost of prov1dmg the cost Ob] ect can be estlmated

An example of a POTW process map is 1ncluded as Exhibit 2-4. This map is one of more
 than 50 that the Louisville and Jefferson County Metropohtan Sewer District (LMSD) created as
. part of their current cost accounting initiative. Each of the maps takes a specific act1v1ty that is
."often lumped into general overhead accounts or, in this case, general capital and general

‘ f}‘ operatmg expendlture line items, and analyzes work flow in detaﬂ Examples of other processes

"mapped out include the b1dd1ng process callbacks and agency letters, the construction change
order process, and rev1ew1ng aplan of the sanltary sewer to answer a partlcular questmn o

The left side of the map illustrates the various departments within the plant utlhzed to

- complete the task in question. The steps in completing the task begin on the left and are
completed on the nght Thls p1cture is one part of a complete process costing. To estimate the
“'cost of corrective and preventive maintenance planning, for example, POTW staff would track
the staff, machine, or other resources at each step to evaluate the total overhead cost generated
“each time an equipment defect report (see chart) is filed. Accurate costs for these general
act1v1t1es can be used to generate more accurate costing estimates for hlgher-level activities
reqmnng t.hese tasks ‘

Process mappmg is also an 1nvaluab1e tool in 1dent1fymg how to 1mprove operatlons

Perhaps the map is extremely complex with many areas of duplication. Perhaps the costed activity .
" is extremely expensive, suggesting that investments in improved information technology, for
- example, might help reduce costs. In both these situations, a careful process map can illustrate
 fruitful areas in which to begm mmproving operations. LMSD has shaded the portion of this
parucular process that they felt offered the most room for improvement. Process maps are also
: useful supports to process benchmarking (described below), where specific portions of plant
operatlons are compared to other entltles using a smnlar process.
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" ‘Benchmarking can be used to identify weaknesses in the POTW’s products or productlon

processes, and ways to improve on these weaknesses. Metnc benchmarking compares performance

. quantitatively: inputs, outputs, outcomes, and the relationships among them. Basic comparisons
etween pnces or ﬁnanc1al ratlos are commonly used metncs ‘Metric benchmarkmg can be a quick

K ”emonstrates very clearly that Manufacturer A has a senous problem Idenufymg what that serious
. problem is, a critical step in being able to solve it, requires more refined metrics and the use of
-process benchmarking. Process benchmarkmg maps ones Own process against competitors that
Hhave the best performa.nce using a similar process in order to identify. where and why there are

Whether usmg metric or process benchmarkmg, great care needs to be taken to be sure that
you a.re comparing the same thmg Thus, when comparing costs, you need to be. sure everybody
. has proper costmg data. If one POTW benchmarks its costs for basic service against similar
utilities and finds it is far less expensive, managers need to take thelr analysis to a second stage.
‘Are there problems wuh how these costs are calculated (e.g., water revenues cross-subsidize
astewater trea ent costs) that account for the d13crepancy‘7 Other factors may also be relevant.
cap1tal infras 1 cture older‘7 Does your town have a better bond rating than the competitors (and
thus a lower cost qf ﬁnancmg debt)‘? Some of these factors may be used to adJust the comparison

that operatm eﬁic1enc1es can better be compared Other factors may be used to describe why
performance 1s worse than expected, perhaps to Justlfy 1mprovements or upgrades to these factors 18

oo WERF ('W ater Enwronment Research F oundatlon) Benchmarkmg Wastewater Treatment '
PIants Operatzons Interzm Report 1996 p.1 5 :

i8 The WERF study has attempted to normallze benchmarkmg for these factors by
creatlncr models for various portions of POTW operations. This approach can help identify how
portions of the operation within managenal control compare across utilities. It is important not
" to rely solely on normalized comparisons, however, as inefficient operations whether due to

(4

mbedded” condltrons such as the age of equlpment or not, need to be improved over the longer
term o -
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Ekhibit 25

IN TERRELATIONSHIP OF METRIC AN D PROCESS BENCHMARKIN G
. ,

- i———BENCHMARKINGPROCESS———l P R

BENCHMARK =~~~ -~ .° . BENCHMARK -
MEiRICS ) . - PRACTICES
' BENCHMARK GAP ' 'HOW CLOSE TO.THE GAP .
- HOWMUCH- =~ ~ .+ IMPROVED KNOWLEDGE
- WHERE =~ .+ IMPROVED PRACTICES
'« WHEN - < IMPROVED PROCESSES
‘MANAGEMENT COMMITMENT .

ORGANIZATIONAL COMMUNICATION * . .. = .~

. EMPLOYEE PARTICIPATION

SUPERIOR PERFORMANCE

Source WERF, Benchmarkmg Wastewater Treatment Plant Operanons, 1996

i -

‘ The benchmarkmg process is oﬁen creative in what is used as a comparable the central”
" goal is to identify who does the process/produet of interest best, and how their approach be copied
and used to improve your own operations. - Comparisons can be internal (across divisions or within

- the same unit over time), with direct competitors (function or entire organization), with the mdustry
. functional leader (spec1ﬁc function against leaders in that function, even if not a direct competitor), -
and finally based on a genenc process (against process leader, even from a dlfferent industry). 1

9 WERE, p. 2:6.
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Process mapping oﬁen pulls best practlces for partlcular operatlons from a w1de range of
h ‘other mdustnes, some fairly far afield from their direct line of business. For example, a comparison
:.of billing operations might compare POTW billing to that used by major telephone companies or
;“package delivery services. Peak leveling efforts or management information systems would likely
.use a cufting-edge electric utility, where demand-side management -efforts and geographic “
- information systems have been established for longer than in the POTW arena. ‘For other areas,
. such as pretreatment, benchmarkmg efforts would hkely focus on cuttmg—edge POTWs, such as
} recent EPA pretreatment award winners. Benchmarking is normally done asa contmuous process

order to ensur that the POTW operatlons also contmuously imp ‘

Most P TWs undertake some form of benchmarkmg For example trackmg trends in
metals loadings over time is almost umversally done. A study now underway by the Water
+Environment Research Foundation explores the many addmonal uses of benchmarking within
.POTWs and is _an extremely good reference for utlhtles who plan to undertake an extensive
. benchmarkmg exercxse Exhibits 2-6a - 2-6c below, developed .by WERF, illustrate a variety of
“metrics managers can use to track their performance These metrics mclude outcome measures,
. eﬁmency measures, and effectiveness measures. Outcome measures focus for the most part on
‘how external agents evaluate POTW performance, such as through complaints or bond ratings.
~Efficiency performance measures ‘are cost ratios per umt of service provided, and help identify
m;;hlgher cost parts of the POTW s operations. Finally, eﬁ’echveness performance measures include .
‘measures of Tabor input per unit output, or the technical effectiveness of existing plant and
| “‘eqmpment The sheer number. of metrics 1dent1ﬁed by WERF focus groups illustrates the
o 1mportance of choosmg the most nnportant metncs for a partlcular utlhty




Exhibit 2-6a'

KEY OUTCONIE PERFORMANCE MEASURES IDENTIFIED BY FOCUS GROUP -

Functlonal Area

v "~ Qutcome Measures

Automation

Degree of Automation

'| Effectiveness of automation

Collection Systems

Number of collection system complaints
Number of claims per year

Number of overflows per year ‘
Moratorium due to collection system
Time to repair collapse (in hours)
Percent of system inspected per year’

Customer Service

Time per call
Abandonment rate ,
Average agent availability
Average time to clear:
- complaint
- service call, etc.
New account cycle time 7
Walk-in average time to serve
Plan review/turnaround time
Time to billing adjustment : 7
Customer satisfaction (survey/focus group, etc.)

. Bioso,lid§ ‘M'anagement

.| Number of odor complaints

Number of citizen complaints (related to dry process)
Quality of biosolids (Class A or B) . )
Dry tons produced/strength factor

. Permit violations

Redundarcy in land applications )
Forecasted life of biosolids arrangements

Finance, Administration, & Planning

Residential flow per capita at plant (over time)
Audit exceptions and comments

Bond rating

Op¢rating reserves

| On time payments

Labor and Staffing

Injury days lost per full time employee-
Number of grievances processed

Wet Operations

Number of exceedences
Number of complaints
Number of odor complaints

' Total hours lost to injury

Source: WERF Benchmarkmg Wastewater Treatment Plant Operatlons 1996
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Exhibit 2-6b:

KEY EFFICIENCY PERFORMANCE MEASURES IDENTIFIED BY FOCUS GROUP

Functional Area Efficiency Measures
Automation Cost of automation projects (one time/annual)
Collection Systems Maintenance cost per mile
' Maintenance cost per Mgal/day
Maintenance cost per kWh installed
Customer Service . Training expenditure ($) per agent
Customer service costs per day
Customer service costs per customer
Customer service costs per total overhead and
maintenance (O&M) cost
Biosolids Management Dollars per dry ton
Dollars per ton mile
Chemical costs per dry ton
Power costs per dry ton
Maintenance costs per process
Fuel cost per dry ton (incineration)
Revenues from product sales
.| Gas utilization credit (dollars)
| Finance, Administration, & Planning - Overhead costs per total O&M costs
‘ Labor cost per total O&M costs
Contract services O&M costs per total O&M costs
Debt service per total budget
Annual materials cost per inventory
Training cost per capita
Fleet costs per total O&M (by function)
Return on assets )
Value of main replaced per total value of main
Value of capital additions/net asset value
Replacement value of plant (annual)
Labor and Staffing Overtime cost per total labor costs
Training costs per employee
Total benefits costs per total labor (by type)
‘Wet Operations Cost per Mgal

. ‘ Cost per lab analysis

Cost per customer account
Maintenance costs per Mgal
Overtime costs

Source: WERF, Benchmarking Wastewater Treatment Plant Operations, 1996




Exhlblt 2-6c

KEY EFFECTIVENESS PERFORMANCE MEASURES IDENTIFIED BY
FOCUS GROUP
: Functional Area : : Effectiveness Measure
Automation - ' » | Instrument per Mgal/day
: ) ' Instrument engineers per Mgal/day

Number of operats per shift

Number of shifts per week

Number of operations automated

Number of administration operauons automated

Number of mformatlon operahons automated
_ - Number of processes that run automatically per total
_ : o L * | number of processes .
Collection systems o . " | Full-time employees per mile.
v : S ’ : Full-time employees per MG
| Level of infiltration/inflow (I/T) -

Number of blockages per year per m11e
-~ | Number of collapses per year per mile

: R : Percentage of work orders completed in days

Customer Service C . T ‘| Complaint calls per 1,000 customers
' ‘ : S Percentage of calls that are repeats
Percentage of problems cleared in __ days
. Percentage of billings collected in __days .
Biosolids Management ' . | ' Full-time employees cost per dry ton (each umt process)
' : Operations.cost
Maintenance cost
Percent volatile suspended solids (VSS) reducuon
| (digestion)
, Cubic feet gas per pound VSS (anaeroblc dlgesuon)
- o S o Percent moisture reduction (after dewatering)
. e o | Tons product sold per total tons solids
- Percent planned per total maintenance
Equipment availability (breakout by .process)

Source: WERF, Benchmarkmg Wastewater Treatment Plant Operauons 1996 :
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Exhibit 2-6¢

KEY EFFECTIVENESS PERFORMANCE MEASURES IDENTIFIED BY
FOCUS GROUP (continued)
Functional Area ) " Effectiveness Measure -
Finance, Administration, & Planning Budget to actual :
- Total expenses
- Capital improvement program (CIP)

expenditures
Major project costs per encumbered amounts
Forecasted per actual demand
Debt to equity ratio
Quick ratio -
Coverage (debt service ratio)
Billable flow per actual flows at plant
Revenue distribution (fixed charge/variable)
Percent reuse as reclaim (growth over time)
Projected demand per projected capacity at end of
planning horizon
Ratio influent/capacity
Labor and Staffing Definable work rates (over time)
' Number of operators per shift
Full time employees per Mgal/day (Permanent, part-
time, contract)
Number of labor classifications
‘Wet Operations ‘ Percent removal
‘ Full-time employees per Mgal
Full-time employees per customer account
kWh/Mgal
Number of analyses per technician
Cubic feet of air treated per Mgal
Connected HP/gal

Source: WERF, Benchmarking Wastewater Treatment Plant Operations, 1996 -




-

3 TOPICAL DISCUSSIONS OF COMMON PROBLEM AREAS

Th1s Chapter discusses a number of areas of common concern for POTWs though it is not
intended to be.an exhaustive listing. In addrtlon, not every issue will apply to every plant.
Nonetheless, we hope that these examples provide useful illustrations of the value of cost
accounting and budgetmg tools in achieving tangible gams in program performance

. The underlymg theme for both budgeting and cost accountlng modlﬁcatlons is gettmg the

. price signals right. Cost accounting essentially creates price signals within the organization that

help managers ratlonahze their use of scarce resources. Budgetmg orgamzes this information to set

* constraints on the resources ava11ab1e to these managers and groundrules on how the resources can

- be used. Often, this internal pricing information supports changes to extemal pnces (through rate
changes), sending the proper prlce 51gnals to customers of the POTW

‘Given the 1mportance of this s1gnalmg in modlfymg behavror to conserve resources and
better protect the environment, it.is important to briefly mention a couple of general steps the -
POTW can take to improve the 1mpact of price s1gnals .

U Tlmmg and Frequency of Measurement. Many discharge fees are based
" on periodic measurements of influent and effluent. The Clean Water Act
- sets statutory minimums for the type and frequency of testing. However,

. these minimums are unlikely to be frequent enough to. (1) rapidly track
‘changes in effluent characteristics; and (2) create certainty that all of these
changes will lead to adjustments in the surcharge levels. Thus, more
~frequent measurement can be .expected to. provide better signaling to
dischargers about what part of the1r operatlons is most unportant to’
address quickly.! :

e ) Frequency of Billing.  As with the frequency of measurement if
customers receive large bills infrequently (e.g.; quarterly or annually), they
are unable to react quickly to changes in rates and unable to associate
specific behavior with increases in their dlscharge levels. This situation
also applies in communities that commingle wastewater charges with their
overall property taxes. All of these cucumstances tend to' reduce
discharger | responsrveness to price signals. '

! One POTW w1th large mdustnal user ﬂows allocated much of the plant’s fixed caprtal
 based on the strength of contnbuted wastewater. Since the financial implications ‘of - this -
measurement were so substantxal the IUs tested thelr wastewater strength on a daily ba51s
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- idi eneral :

As noted above poor cost accountmg matters because 1t sends both managers and
ustomers the wrong s1gnals about the financial impact of decisions. These signals can lead the
- POTW to invest in the wrong parts of its treatment system and for dischargers to underinvest in
- pretreatment or conservation. Normally, POTW rates are set to recover the cost of providing
- WWT services. Thus, in the aggregate, revenues may equal expenditures. However, quite often
“certain customers, types of customers, or geographic regions are paying too little, while others
.+ are making up the difference by paying too much. The ex1stmg discharge fees therefore include

+cross-subsidies, Exhibit 3-1 below presents a range of possible cross-subsidies within POTWs
at we v151ted Important 1ssues to con31der when evaluatmg cross-sub51d1es 1nc1ude ‘

o ““I‘VIagnltude If the pnce s1gnals aren’t perfect, but are fa1r1y close the cost o
"+ 'and disruption associated with ehmmatmg them may not be worth the

~ gains. Magnitude should be evaluated in an absolute sense, however. For
‘example 1f every res1dent1a1 and commerc1a1 customer is paymg only 2
. percent mote éach month to subsidize the oversight of industrial
- dischargers, this may not seem significant. However, smce there are so
‘many’ customers, this 2 percent could constitute a 50 or 100 percent
subsidy to partlcular IUs, which would likely have a substantlal nnpact on

: the level of pretreatment 1nvestment : ‘

nngatlon due to dlscharges of one or two constltuents by a handful of
“ mdustnes the resultmg d1stort10ns are hkely large both ﬁnanc1ally and
“envn'onmentally In contrast 1f rates to one IU are shghtly higher than
‘they otherwise would be, but wastewater fees are an insignificant cost of
business for that dlscharger large investments by the POTW to correct the
I‘problem are clearly unwarranted

o , Impact. Correctmg cross-sub51d1es w1ll change the cost of wastewater
treatment to dischargers, encouraging them to modify behaviors that cause
the POTW to incur the highest costs. The impact of these changes can

- " reduce or delay the need to expand expensive capital 1nfrastructure
i “However for POTWs that have already built capacity large enough to
handle d1scharges under the distorted pricing, eliminating cross-subsidies
will not be quite as ‘efficacious. The capital costs must still be paid
whether or not the capital is being used by dischargers. Thus Cross-

 Subsidies are most important to eliminate when capacity is constrained.

"« System Boundaries. The boundaries of analysis can affect which crossf
subsidies appear the largest and most in need of correction. For example,
a cost accounting analysis of POTW dischargers may illustrate that IUs are



Exhibit 3-1

" POSSIBLE CROSS-SUBSIDIES IN POTW PRICING AND RESULTIN G DISTORTIONS

Cross-Subsidies :

Explanation

Resulting Dlstortlon(s)

Ameong Industrial Users

| Costs of pre-treatment may be

allocated equally across IUs, rather
than based on which specific firms
create costs for the POTW. -

-Industries discharging effluent that is most

-costly for the POTW to handle will pay less than

they should and underinvest in pretreatment.
-Relatively clean IUs, will pay more, serving as a
barrier to new industries locating in the region.

Among different parts of the POTW

service area

Fees for service may be equalized
for all dischargers (industrial,
commercial, and residential) within
the Sewerage District, despite large

-differences in the cost of providing -

this service. Examples include
multi-plant systems where one

| treatment plant is at capacity and '

others are not; or collection areas
with particularly high pumping
costs. - '

-New dischargers will not receive price signals
to locate in the less expenswe portion of the
service area.,

-POTW managers will not see which parts of
their systems are most costly to run and factor
that into future expansion decisions. For
example, peripheral areas may be better served

‘through decentralized modular WWT rather than

collection system expansxon

Among IUs and other wastewater
treatment (WWT) customers

Charges on industrial users may be’
too low to cover () the costs of
permitting and overseeing them;

and (b) the cost impacts they have '

on the system.

~~Industries don’t receive the proper priee signals

about how their discharges affect the treatment
system and will underinvest in conservatlon and
pretreatment. _

Between different municipalities

-Agreements with surrounding
municipalities may not allow
POTW to set fees at levels that
adequately cover the cost impacts
of the imported discharge.
-Customers in the periphery of 2

‘'service area may be charged more

because they are in a different
political jurisdiction. This

surcharge may have nothing to do

with the cost of service.

-Dischargers in the surrounding area will
underinvest in conservation and/or pretreatment.
-Dischargers in the periphery may be hesitant to
hook into the central system even if it is -
economically efficient. Dischargers in the center
may receive artificially low rates and

underinvest in conservation and/or pretreatment.

Between water consumers and waste
water treatment customers

Integrated water and wastewater
utilities, sometimes subsidize new
WWT expansion or-construction
with surplus revenues from water
sales.

-Dlschargers may underinvest in conservatlon
and/or pretreatment. :
-POTW may be under less pressure to improve

-the efficiency of their operations.

Befween the general taxpayer and
the industrial users; between the
general taxpayer and WWT .

The POTW may receive genera]
taxpayer support (e.g., state or
federal grants, general taxpayer
funds) to finance WWT or -

pretreatment. Construction grants

or subsidized revolving fund foans
for plants with a high ratio of IU
flow to total flow essentially
subsidize industrial WWT.

-Dlscha:gers may undermvest in conservatlon
and/or pretreatment.

v-Pollutmg industries, through reduced WWT

costs, improve their relative competitive posmon
vis-a-vis industries that pollute less. '

Between agricultural consumers of
fresh water and WWT.

In water scarce regions, federal

‘policies often subsidize the

extraction and delivery of fresh
water to agriculture. As aresult,

. treated effluent from POTWs
“becomes less competitive.

-Efﬂuent management is more éxpensive.
-Market incentive for farms to seek out and
exploit treated effluent is weakened or
destroyed. ‘
-Efficiency of water utilization i in the region
declines.

3.3
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‘moderately subsidized through higher charges on residential and
‘Gommercial dischargers. However if a watershed perspective were used,
it may become evident that the largest cross-subsidies are actually going to

- industrial direct d1schargers ‘Managers should keep this boundary issue in
mmd as they con51der where to focus thelr resources.

Below we have class1ﬁed the types of situations where d15tort10ns in costmg are partlcularly!
likely. Included are differences in the cost of treating discharges or dischargers, difficulties

- associated with peak discharges and system expansions, and problems from rigidities inherent in .

pohtlcal agreements between mumc1paht1es such as mterjunsdlcuonal agreements

Where specrﬁc types of dlscharges contammate elther the plant’s collect10n system or 1ts

mduals, treatment costs can rise substantially. The mcremental management costs should be

-tracked and allocated back to the source that is dnvmg the cost increases. Biosolids management
eﬂluent reuse, and oil and grease d1scharges provrde three useful 1llustrauons of thls pomt ‘

Bmsohds Management

‘ Sohd re; 1dua1s (biosolids) from wastewater treatment can be managed ina number of
dlﬁ'erent ways rangmg from beneficial reuse as soil amendments to incineration and landfilling of
- ash. The cost implications of these practices dlffer w1dely Smce biosolids management comprises

‘between 25 and 30% of W W I‘ operatrng costs contammants that force hlgher-cost management of - |

the matenal can have large doliar i 1mpacts on the cost of runmng a POTW

EPA sludge regulauons stlpulate the maximum allowable concentratlon of numerous

‘contammants (metals, pathogens) in biosolids that are land apphed Restrictions on contamination

”levels are even more strmgent to meet EPA’s hxghest grade rankrng, and may be hlgher stilltomeet
e demands of partlcular customers w1llmg to accept the re51duals As soon as contamination

Wle\‘fels in any one area exceed the allowable threshold, the POTW must d1spose of the b1osollds asa
lower grade product, or, in some cases, pay to 1ncmerate 1t or dlSp e of 1t ina perrmtted landﬁll ‘

: Consrd the example at Massachusetts Water Resources Authonty (MWRA) The faclhty
mvested in a sophlstrcated sludge pelletlzatlon faclllty that normally produces a product sold as
fertlhzer Yet, durmg the summer months molybdenum (Mo) from air conthlomng cooling towers
“drives Mo concentrations high enough that the pellets cannot be distributed i in the state, preventing
the POTW from utilizing its biosolids in an optimal manner. POTW management can rectify this
constraint by mcreasmg the amount of biosolids over which the same amount of Mo is distributed
(not a real optlon) or by reducing the amount of Mo that remains in the residuals through source

reductxon

2 “Bjosolids: A Business by Any Other Name Would Smell as Sweet > Environmental
Busmess Journal February/March 1996 p 9. -




' Exhibit 3-2

 BIOSOLIDS MANAGEMENT
. Common Practice Improved Cost AccountmgIBudgetmg
Cost Acgquntmg :
-Costs of “biosolids management - recovered through ~Cost for highest, quahty sludge allocated to all dischargers |-
general user fees on all dischargers. based on quantities discharged.

~Where biosolids quality is - poor, more expenswe
management options are pursued. .Cost of these are
spread among all dischargers. Voluntary reduction plans
|| or new local limits are unplemented to brmg contaminant
levels down.

_<Incremental costs associated with poor sludge quality

allocated to dischargers of constituent(s) for which the
biosolids don’t meet the hrghest standards.

~If POTW unable to allocate full charges to these

dischargers, they can evaluate outreach or ‘financing |
pretreatment upgrades that reduce overall WWTP costs.

Budg_ga ng

-Biosolids management costs are. hsted asa hne item.
-Residuals testing costs may be listed under genera.l
laboratory costs.

\ ~All related biosolids costs would be grouped together.

. Proper cost accountmg should allocate the entire extra cost of biosolids management to the

act1v1ty that created that cost: Mo dischargers. Mo emissions are but one example; other POTWs
may have exceedances in a variéty of metals. - These emissions can often be linked to specific
industrial users, or to IUs as a group. For example, one plant on the East Coast receives a very high
proportion of its flow from industries. The level of contaminants in this flow is such that they need
to incinerate biosolids prior to dlsposal to destroy any remaining organics. The full extra cost of the
treatment is properly borme by the IUs rather than spread among all customers :

. ‘What POTW managers choose to do w1th this mformatlon is up fo them the cost

- accounting system merely tells them how much a partlcular occurrence costs them. - Traditionally,
exceedences were met with regulatory reductlons in allowable dlscharge levels. Many altematlve
options are available:

'

e The POTW could increase d1scharge fees for the constltuents of concern,
encouraging dischargers to implement better controls. This could be done -
through direct fees, or through some type of efﬂuent tradmg system.

e . If thecosts to the system from partlcular dlscharges are extremely high,
. but delays associated with modifying permits or increasing discharge fees
too long, the POT W mlght actually ﬁnd it economic to pay to mstall ‘

* This statement assumes that land apphcatlon is less expenswe than mcmeratlon For
POTWs that already have incineration equipment, the variable costs of buming biosolids could
well be less than the total costs of land apphcatlon -- at least until the burner needs to be.
replaced , ’ :
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“treatment equlpment on the s1tes of large dlschargers ThlS approach is
analogous to demand-side management programs used for years by .
‘electnc ut111t1es

If the costs of controlhng the d1scharge are extremely large in companson
Wto the cost of mcmeratmg rather than land applying biosolids, the POTW
may decide that its current practice makes the most sense economlcally‘
”‘(though not necessanly envuonmentally) ‘

“;“Eﬁluent Reuse

o The issues related to efﬂuent Teuse are qmte similar to those assoc1ated w1th blosohds A
‘well-functlomng POTW will generally produce an effluent that is of sufficient quality that it canbe
‘teused for some beneficial purposes. However, contaminants in efﬂuent such as metals, salt, or
‘microbes, may prevent reuse of effluent for irrigation. Where are these contammants coming
from? A detmled study of sources of sahmty in Escondido, CA found that water softemng plants

‘were among the largest sources of salinity in the dlscharge area. The salts mtroduced by these

‘plants were mcreasmg ‘the sa1m1ty of effluent to the pomt that the Water was unattractlve to farmers

Exhibit 3-3

EFFLUENT REUSE

Common Pracﬁ'ce Improved Cost Accountmg/Budgetmg

-Effluent is often discharged in compliance with NPDES | -In water scarce regions, the cost of managing clean
permit and forgotten about. effluent is allocated among all customers based on volume
-Foregone opportunities to resell the effluent not | of discharge. '
evaluated. -Lost cost savings from reselling the treated water to
 farmers or other bulk users is allocated directly to the
dischargers responsible for discharging the constituents
that make the water unattractive to these alternative
outlets. v
-If interest in reusing the treated effluent is low, POTW
needs to evaluate whether existing subsidies to clean
water (e.g., due to federal water projects) is artificially
depressing the value of reclaimed water for non-potable
uses.

-Effluent testing (e.g., Whole Effluent Toxicity) is often | -All costs associated with monitoring and marketing
grouped under the laboratory costs. effluent should be grouped under an effluent management
-Revenues from effluent resale go into general fund. category.

-Revenues from effluent sales should be cred1ted to
efﬂuent management.

Escondldo is a useﬁ11 111ustratlon because the plant i is located in a , water-scarce reglon of the‘ -

country (near San Dlego CA) where demand for fresh water is extremely high. Logic suggests
that there would be many users mterested m the reglon s efﬂuent especlally for non—potable but




hlgher value uses such as u’ngatlon (see Exh1b1t 3-4).. Yet thls is not the case. The quahty of
Escondido’s effluent is not yet high enough for agricultural usage, due to the discharge of
constituents such as total salts, chloride, boron, nitrogen, bicarbonate, ~manganese, and fluoride.*
‘Boron and chloride are of particular concern to avocado growers, a large potentlal irrigation -
customer.” These discharges are predominantly from industrial and municipal dischargers; the rates
) charged to these dlschargers do not reflect the lost opportumty to resell the water. | - :

Exhibit 3-4°
'EFFLUENT REUSE OPTIONS

Higher A R
Quality Potable Uses

Ixrigaﬁon ‘

Regharge Surface or Gmulrdwater

Artificial Wetlands
. Savlin.e Buffer Flows

Ocean Discharge

Lower Geothermal Field Recharge
Y Qulity |y e

Despite these contammants side agreements between farmers and dlschargers would hkely ’
' work to reduce the loadings of these constituents if the reclaimed water were sufficiently valuable..
Despite w1despread shortages, Escondrdo s effluent is not sufﬁmently valuable to farmers to induce

. these types of arrangements. This is an arena where price distortions within the POTW combme
with pnce dlstortlons outs1de to encourage Wasteﬁ11 use of natural resources. '
Reclmmed water is most apphcable for re-use in 1rngat10n Yet, it must compete with
irrigation flows from other sources. In most of the southwestern United States, this water comes
- through heavily subsidized federal irrigation projects. Many of the federal water projects do not
charge irrigation users the interest on the debts incurred to. construct the facilities. Many do not.
'even recover the full costs before interest.® Hrstoncally, 1rr1gators have repaid only about 47

- * HYA Consulting Engineers, Czty of Escondzdo Brzne Management Feaszbzlzty Study,
. August 1995 Prepared for the San Dlego County Water Authonty, pp 3- 5 -

5 Ibid., p. 3-5.

- $U.S. General Accountlng Office, Water T ran.sfers More Eﬁ“ cient Water Use Posszble ‘
- If Problems are Addressed, May 1994 p- 23 T
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percent of the total costs allocated to them.” This percentage would be much lower if interest were
mpounded on the capital costs of water projects (which the farmers do not have to pay), as is
normally done w1th capltal mvestments

. Thus farmers have recelved water nghts well below the cost of dehvenng that water If the
ulc “tum around and sell their water rights to other users, they would receive a

ndfall, hut water wo be pnced efﬁcrently However, ‘historically, farmers have not been able )
eir water rights in federal projects to other users, and thus faced a cost of using it on their

ha.rges affect the collectlon system by clogglng up p1pes and pumpmg statlons
estaurants auto shops and food processing plants. As with biosolids and effluent

S from a subset of system users can create large costs for the POTW. Unless these .

utlhty staff may not mvest the adequate resources to deal with the problem For

i} the Washmgton DC area had numerous restaurants as IUs. Despite efforts
the pretreatment program to control FOG d1scharges main pumping statlons required expensive
degreasmg ona regular basrs o . o

No trackmg of how much matenals labor and downtlme assocrated wrth these clogs cost

the POTW per year was done In fact the pretreatment coordinator expressed frustration that the

aintenance staff assumed the work was costless, since they were salaried employees. This

‘ ility to recognize the opportunity cost of time is often at the root of poor allocation decisions °

within a POTW While the maintenance staff were salaried, and thus did have to be at work
‘anyway, they co d have been usefully employed on other tasks

Once the cost 1s recogmzed POTW staff can determme the most effectlve follow-up‘
strategy In many cases, allocating the full cost of dealing with a problem such as oil and grease
clogs back to the contributory restaurant provides an extremely effective detérrent to improper
. t. In'the case of this particular POTW, however, political pressures made it difficult to
pass any substantial charges back onto restaurants due to a strong local restaurant lobby. However,
‘properly accountmg for the costs mlght have shown POTW managers that more outreach and
educatron

7 U S Genera.l Accountmg Ofﬁce Bureau of Reclamatzon Informatzon on Allocaz‘zon

and Repaymeizt of Costs of Constructing Water PrO]ectS, July 1996.




-~ For example the POTW could have educated the restaurants about the growth in biodiesel,
~ ablend of diesel and bio-derived diesel originating, in part from waste cooking oil.? B10d1esel
blends in conjunction with a catalytic converter, can reduce emissions of ex1st|ng diesel vehicles so
they meet CAA standards and reduce air pollution in non-attainment zonés.” This growing outlet
- for FOG creates a lower cost disposal option than prev10usly existed, potentlally reducmg 1llegal '
' 'dlscharges

l

Exhibit 3-5.

MANAGEMENT OF FATS, OIL, AND GREASE

Common Practlce

Improved Cost AccounhngABudgetmg

Cost Accounting
-FOG dischargers are forbidden from dlschargmg these

constituents to the collection system.
-They pay a permit fee which may or may not reflect the
full cost to permit and oversee them. '

failure to empty their grease traps or ‘when they clog a
collection pipe. When costs are charged back, they often
exclude indirect costs such as staff mne, travel costs, etc.

-They may or may not be charged substantial penalties for'

, -Permit fees should cover the full cost of permitting FOG

dischargers and the full costs of any uncovered FOG-
related cleaning of the collection system.

| -Full costs of addressing clogs should be charged back to

the firm causing:the problem.

-If unrecoverable FOG costs are large POTW should
increase outreach to explain new - ophons for FOG
management. .

Budgeting -
-Cost associated w1th 011 and grease are often lumped

under the general collection system line item. Permitting
for oil and grease is often in the pretreatment line item.

-A line item for the entire FOG management program
should be included in the budget, and contain all costs
related to perm1tt1ng, outreach, and FOG-related
mamtena.nce

-Any costs related to system downume durmg a grease'

¢

"clog should also be charged to the FOG program.

Specific Typeg of Qusti)mers May Cost More to Sgrvice than Others

Not all. customers are created equal POTWs need to recognize dxfferences in the demands

that these different types of customers put on their staff and on their system. This is generally done
to some degree by all POTWs. For example, monthly service fees are higher for larger sewer
mains, and surcharges are usually levied on high strength wastewater. However, there are many
other ways that the costs associated with particular customers are not reflected i in rates. ‘When
POTWs do not recognize all of the important differences across -customer classes, their fee
structures will contain a variety of behavior-distorting cross-subsidies. It is common that

8 Waste oil fractions of bio- denved fractlon are currently about 50 percent w1th the other
-half from v1rg1n soybeans. : :

. PUS. Department of Energy, Biofuels Update, Winter 1997, p. 3; Fall 1996, p.1.
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resrdentlal us end up sub51dlz1ng mdustnal dlschargers 10 Smce 1t 1s the mdustnes that generally
drscharge most of the dlfﬁClﬂt or 1mpos51ble to treat contammants (e g., metals), cross-subsidies
ﬁen end up subs1d1zmg polluters v101atmg the polluter pays prmclple

Permlttmg Costs‘

Lo At least every ﬁve years each mdustnal dlscharger must receive a new d1scharge perrmt
"I‘he cost to provide this permit can vary widely. Small, standardized industries, such as one-hour
o photo shops have the same processes and the same issues in every shop. In addition, the emissions

‘ “ i from any single facility are unlikely to be large enough to cause operational or compliance

3;3];‘:“ problems for the treatment plant.
needed.

Permits can be standardlzed, and site visits are not always
for example, has adopted a group permit for all small photo shops and printers,

Wthat apphes autonaatlcally Th1s " group perm1t" approach saves substantlal staff t1me

Exhibit 3-6

PERMITTING COSTS

Common Practice

- Improved Cost Accounting/Budgeting

Cost Accounting

~Permit fees cover a portion of total permitting costs.
~Where fees do cover the full cost of the program, the fees
for any specific permittee may be substantially different
from the time required to permit them.

-Residential and commercial customers should not cross- {|
subsidize IUs.

-IU permit fees should be grouped by class of facility,
should include administrative support costs (such as
computer systems).

~Labor costs, including those to write the permit and those

required for inspecting the plant, should be charged
directly to the customer. Thus, complex firms would pay

|| higher permit fees.

Budgeting -
-Permitting costs are often Iumped into the general
pretreatment budget, if pretreatment has its own budget
section at all.

~Permitting, regular inspections, and enforcement
inspections are sometimes lumped together, or simply
included in the ovérall labor line item.

-Permitting, regular inspections, and enforcement
inspections should all be separate line items in the
pretreatment budget.

‘In “ b i T

ntrast, cons1der a large automotlve manufacturer

Th15 manufacturer wrll have‘

multrple processes and sometlmes multlple dlscharge points. The 1impact of this plant’s discharges

n the POTW system can be substantial, but there are no other sumlar plants in the service area. It
is obvious that developing a permit for tlus type of company will require far more time for staff,
mspectors, and dmrmstrators than the small sunple plant. A cost accounting system that properly
measures how‘ taff t1me is used and thew costs assoc1ated w1th varrous steps of the pernnttlng

10m terms of total charges re51dent1al 'users oﬂ:en sub51d12e mdustnal users.

ases, as noted helow the ﬁxed service charges on res1dent1a1 customers are subsrdlzed as well

In some



prbcess can git/e POTW managers a much better feel for the increlttehtal cost of this type of

- . discharger. This information can then be used to justify charging such a firm for these penmttmg

costs, reducing the burden on residential customers and small businesses.

Serving Industrial, Commercial, and Residential Customers

Providing metering and billing services, and operating and maintaining lateral collection
. lines, are fairly fixed costs. For larger customers, meters might be a bit more expensive, and the
_collection lines might be larger. However, many of these basic service costs are the same Whether
one dlscharges five gallons of water per month or fifty thousand. In their basic rates, many POTWs
have tried to recognize this fact by charging fixed monthly service fees. A more sophisticated cost
accounting system will allow the utility to understand these differential rates more clearly, perhaps
refining their charges. Cross-subsidies with basic service tend to undercharge small res1dent1a1

. customers. This, practice is dictated by a desire to make at least basic wastewater treatment servme o

available to all homes. By targeting universal service based on consumption rather than income,
this approach also unnecessarily subsidizes small res1dent1a1 customers who have more than :
adequate mcome to pay the full charge.

_ Residential customers, however, require very little in the form of additional services from'
POTW staff than hookups, metering, and billing. In contrast, industrial customers require an entire

pretreatment program. Aside from permitting costs already mentloned ‘a pretreatment program =

- expends substantial resources to inspect, enforce against, and educate industrial users. In providing
these functions, the POTW incurs substantial support costs related to litigation, information

- management, and laboratory testing. Many plants track only very basic pretreatment costs such as

direct pretreatment staff. The substantial costs associated with the infrastructure that is used to
support the pretreatment program (e.g., staff training, legal, space rental, even sometimes laboratory
fees) are often lumped in the general overhead of the POTW rather than allocated back to spec1ﬁc '
mdustnal dischargers. ,

" The result can be a complicated mix of cross-subsidies among customer classes. In some
cases, the costs of running the pretreatment program exceed collections from industries from
permitting fees, other fees, and surcharges on discharge. In other cases, while industrial users
‘overall do cover the costs of pretreatment in total, payments by specific industries bear little
relationship to the costs they place on the POTW infrastructure. Subsidies tend. to flow to large,

- complex industries (who are charged the same flat rate as smaller firms) and to small categorical .
industries (who require substantial regulatory oversight but are too small to afford a large user fee).

Insights on Regulatory Efﬁgiency

Cost accounting systems can help the POTW evaluate the - efﬁc1ency of regulatory"
requirements and the efficiency of its own unplementatlon of pretreatment requlrements Cons1der
the followmg two examples :
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| widely across dlﬁ'erent industries due to the size, type, or complexity of a particular plant.

“ | sub51d1es Below we present a number of act1v1ues that could beneﬁt from t}us approach

° Small Categorical Industries. Small categoncal industries provide an
instructive example for evaluating environmental cost/benefit tradeoffs. -
EPA currently requires that all categoncal industries be perrmtted and
monitored, simply because of the industrial processes they use. In some
“cases however the firms are so small relative to the POTW’s flow that
 their operations are irrelevant to wastewater quality in the region. Yet the
- staff time required to permit and inspect these firms can be substantial. In
‘this situation, allocating these costs directly to the small firm may be
- workable as the charges would be excessive. However, tracking the
éosts can heip the POTW 1llustrate the relatrvely poor cost/benefit trade-
‘ oﬁ assocrated w1th the current regulatory regime for small CIUs, and

” provrde useful mput to EPA’s current streamhmng effort that may change
some of these requlrements

ost of Pretreatment Program A well respected POTW on the west ‘
it Wanted to better allocate the cost of its pretreatment program to the
mdustnal dlschargers It undertook a fa1r1y extensive effort to assess the
drfferentral workload to 1mplement its pretreatment program for different
- classes of customers (e g., large mdustnal d1schargers small mdustnal
‘drschargers) Included was time spent on permitting, samphng,
inspections, report reviews, enforcement activities, laboratory analysis,
and ademstratlon The resulting numbers showed increases in allocated
es for most 1ndustnes of between 27 and over 10 000 percent The upper
1d ‘f th1s range was for categoncal mdustnes w1th extremely low flow.
owever, even relatlvely large ﬁrms would have recerved substant1a1 rate -
‘ mcreases Faced with these ﬁgures the POTW decided to retain a .
‘ substantlal portion of the cross-subsidy beétween residential/commercial
‘customers and IUs, 1ncreasmg 18} charges only shghtly Managers did not
em to consider the extremely high fixed costs of the program per
ha.rger as an mdrcatlon that (1) some of the regulatory requirements
were inefficient; or (2) that their 1mp1ementat10n of the requirements could
be streamlined. Retaining the cross-subsidy removed the financial
pressure to address these other factors. -

arge ac for Serv c

© Even if industrial users do pay the entire cost of the pretreatment program, there may be
dlstortrons within this group of users. This occurs because the oversight requirements can vary

Improving the trackmg and charge backs for these types of services can greatly reduce cross-
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Sampling and Lab'orator‘y'y Support "

Federal law requires samphng IU discharges a rmmmum number of times per year. These -
samples must then be analyzed. Many POTWs add up their laboratory fees, divide by the number
of IUs, and reécover these costs in fees. This approach is relatively simple, but does not accurately
reflect the costs to the POTW assomated with sampling and testing. First of all, not all procedures

are the same complexity (or cost). For example, testing for pH is straightforward and inexpensive; ]

" certain metals analyses are not. Tracking costs more carefully prov1des important information to
the POTW: :

o Are there certain analytical tests.that. we do too few of to justify the capital
' equipment needed to do them and should be outsourced? This decision -
' must be viewed not only in terms’ of dollar savings, but in terms of how
the speed and quality of results on outsourced testing: compares to doing it
in-house and affects the POTW’s basic mission. Many POTWs have
~reduced costs substantially by sending some specialized analyses to
" outside labs, or - by increasing their: a.nalytlcal volume by accepting
 samples from other municipal agencies (m—sourcmg) v .

o " Are there certain IUs that create a substantial cost burden on us because of
-the types of materials they discharge? Are there ways to help them
substltute less-problematlc matenals or sw1tch to zero discharge?

‘ Exhibit 37

SAMPLING AND LABORATORY FEES

Common Practxce . S Improved Cost Accountmg/Budgetmg

A ntin .
-Lab and sampling fees absorbed by uuhty; or -Costs of actual sampling and analyucs reqmred tracked
-Lab and sampling fees divided evenly among IUs. . | and charged back to specific IUs. :

‘ R -Costs include labor of sampling or lab technician.
-Costs include overhead related to equipment used:
depreciation, rent on laboratory space, etc.

‘Budgeting ‘ . : , : . _
-Laboratory budget listed as a separate line item. -Laboratory costs related to pretreatmerit shown as a line
- Sampling costs hidden in overall pretreatment budget. = | item -in the pretreatment budget; laboratory costs
S o ' associated with - other activities grouped W1th those
activities.
-Sampling .costs listed as a separate ‘line jtem. under
pretreatment and enforcement, dependmg on reason for -
.| taking samples. o

Because IUs often senid their own samples to private labs for ana1y51s they will be familiar
with the prevailing charges for’ particular types of analytical work. "This makes benchmarkmg
laboratory performance both easy to do and quite m1portant If full costing of laboratory tests
~ inside the POTW suggests the tests are substantlally more expenswe than external ones, POTW
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: managers w111 need to proceed cautlously in terms of what they charge IUs They should also
1dent1fy the reason(s) that internal services are more expenswe and use this information to guide

Enforcement Actrvrtles -

: As soon as a v101at10n 1s suspected, pretreatment act1v1ty for a spec1ﬁc IU tends to increase.
Inspection visits are likely to rise, including some surreptitious sampling. The number of samples
being taken and analyzed will also rise. If litigation begins, legal costs for the POTW will also
increase substantially. The polluter pays principle suggests that all of these costs should be -passed

-on to the violator. Where a violation is suspected, but not found, enforcement costs should be
o borne by the pretreatment program overall but not charged to the spec1ﬁc fac1hty

Exlnblt 3-8

ENFORCEMENT ACTIVITIES

Common Practice Improved Cost Accounting/Budgeting

-Incrcased inspection costs absorbed in general -A cost object should ‘be set up for each IU under

{ pretreatment program costs.
-Increased laboratory analysis often included in general
laboratory spending rather than charged to the IU.

enforcement suspicion, with all related work (inspection,
sampling, lmgatlon) tracked and recovered from the IU.
-If a suspected violation turns out not to be real, costs

should be borne by all IUs in general.

-Costs for inspection, laboratory analysis, and litigation

are generally spread into three fimctional areas

. | (pretreatment, laboratory, and legal). This makes it

. § difficult to track spending per case, an nnportant ﬁgure
§ when settmg penalues

-Managers should have the ability to track spending by
case. An enforcement line item that contains all
supporting sub-activities might be a way to accomplish

Across the cormtry, many dlstncts are served by mtegrate utllmes that prov1de both water
and wastewater services. Integration of the services can offer efficiencies, such as coordinated
billing. However, many lntegrated ut111tles do not make a clear distinction between the costs of the
water and those of the wastewater system Asa result the fees set by the utility may send the
wrong signals to customers. If water is underpriced, customers may not adequately conserve water.

Wastewater is underpnced, Iarge dlscha.rgers will have a reduced mcentlve to unprove their in-
plarit reuse of water.




Exhibit 3-9

WASTEWATER TREATMENT AND WATER TREATNIENT/DELIVERY

Common Practlce . Improved Cost Accountmg/Budgetmg

Cost Accounting

-Functional services provided to both water a.nd -Act1v1ty dnvers are used to allocate all Jomt costs to the
‘wastewater customers are not tracked separately. | respective services provided. ‘ )
Examples include admlmstmuon, laboratory, and | -Costs are then further allocated to specific IUs based on

- information systems. , : demand for those services whenever poss1b1e
| Budgeting L ' : ' :
-Wastewater and Water services are’ generally broken out | -Budget breakouts for wastewater and water should
in budgets. However, each of these budget areas will | include adrmmstrauve support servrces

often exclude costs associated with support functions. As : .

a result, there may be substantial overhead costs that have
1| not been linked to either business servicé provided.

i

‘Disc_harger Location and Multi-Plant Systems o

Discharger location within a treatment plant service area can affect the cost of treatment in
three main ways. First, the distance from treatment may generate higher unit costs for collection
- systems (more miles of pipe travelled) and may require additional pumping. . Second, a large -
system, especially those with multiple treatment plants, may have a mix of newer and older assets

~ that have very different technical constraints and cost structures in different parts of their districts.

Large differences are common in industry. For example, the cost difference between the best and
‘'worst performing plant within a single firm can vary by a ratio of three to one. Even once technical -

. parameters such as plant age, technology, and location are controlled for, this variation can still be_
- as high as two to one, indicating the iportance of good management in plant efficiency.” Finally,
- since a substantial portion of the cost of wastewater collection and treatment is fixed, differences in
capacity unllzatlon can have large unpacts on unit costs.

Understandmg and trackmg tlus variation is important m rat10nahzmg .existing capac1ty o
Where capacity is tight, differential wastewater fees can encourage new development to occurina
- lower-utilized portion of the system.'> These fees can also encourage discharges to conserve the
* scarce resources, allowing the infrastructure to last longer. Where a utility wishes to have uniform
rates across the service district despite substantial variations in the cost of service, nnproved cost -
‘accounting can enable POTW staff to better target then' pretreatment or conservation resources.

n Chew, W. Bruce Tlmothy Bresnahan, and Kim Clark “Measurement Coordmatlon and
Learning in a Multiplant Network,” in Robert Kaplan editor, Measures for Manufacturing
Excellence, (Boston: Harvard Busmess School Press 1990) p.129. } o

12 Obv1ously, water treatment fees are but one of many vanables evaluated by a company
‘ when dec1d1ng Where to locate a plant :
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~The mformahon can be used by managers to plan infrastructure 1mprovements as well. Forh
xample, one Vlrglma POTW linked its plants together enabling them to average demand across
| by s whenever necessary

Exhibit 3-10

DISTANCE FROM PLANT/MULTI-PLANT SYSTEMS
Common Practice Improved Cost Accounting/Budgeting

| Cost Accounting : .
-Discharger fees often based on the average cost of | -POTW should track differential costs of service based on
servicing all zones. POTW management may not have a | distance or zone of the district to use elther in rates or in |
good handle of differential costs of service due to asset | planning.
' type, distance from treatment, or utilization levels. ~Cost surcharges for dlfferenual service costs (such as
-Although many districts have higher fees for IUs outside | collection and pumping) may be in order.

of the city, these rates often have more to do with polmcal A

power than with drfferenual costs of service.

-While some POTWs have separate budget information | ~Budget line items for specific assets to support penpheral
for different treatment plants, even these may not include | service may be helpful.
the associated overhead costs. -Budget line items for specific key assets with very |

-Ofien, infrastructure costs are lumped together. dlfferent costs may be helpful.

the utlhty can mvest in expansrons to solve the problem Altematlvely, cost accountmg can g1ve
Ogram managers mformatron on thch dlschargers are utilizing the largest portions of the
rte 1 S0 they work with these dlschargers to reduce their loadings. This is analogous to.

agement programs in electric utilities, and may be substantially less expensive
“than expandmg supply

Physrcal ﬂow constramts are but one of many poss1ble parameters that may lmut system
pactty Fore ample: ~

. Very h1gh strength wastes may requ1re longer res1dence tlmes than
- standard_discharges. Since throughput is equal to techmcal capac1ty
; ult1p11ed by average re51dence time, longer residence time can usé up
plant capac1ty in the same way that large ﬂow can

n Thls mcreased ﬂexlblhty comes at a cost however The cost of the flow dlversmn

) mfrastru e 1S ‘ acity expansions to handle peak flows, and should be allocated to
| ”the customers causmg the peaks -




‘. Peak loadmgs in flow, strength, or other parameters, may require larger
scale or more complex treatment plants, driving up costs as well. Cost
accounting can help identify what customers or practlces drive up peak
loadmgs and 1dent1fy ways that peaks can be reduced

Pncmg capac1ty is very unportant if the WWTP wants to send the proper 51gnals to
d1schargers encouraging them to reduce their demand during peak periods. A variety of pncmg
- schedules have been developed in the electric and natural gas utility industries for this very reason.
For example, peak prices tend to be higher than off-peak prices. Industries that are willing to be
“shut off” during peaks are given discounts. Finally, the allocation of peak system costs among
customers is done to try to reflect which customers dnve the peak demand.

Gas utlhtles allocate mfrastructure costs such as dlstnbutlon systems (analogous to
collection systems in WWT), using the minimum size theory. 'The smallest scale system required
to serve a standard customer is allocated to each customer. The difference between the smallest
scale system and what is actually in place is allocated based on demand. Thus, larger dlschargers
'pay a hlgher share of the mﬁ:astructure costs.

‘Exhibit 3-11

HYPOTHETICAL IMPACT OF PEAKS .
’  ONPLANT SIZING

: Capacity required to treat pea.k
Q -8x mgd flows, including inflow and
infiltration -
' ; Variation in dry weather ﬂow plus
3  0-3x mgd safety margin . allowance for near-term growth
x mgd capacity,' ‘ -Average Daily‘ Dry Weather Flow

But on top of the larger dischargers is the issue of peak capacity. . The additional cost of
handling peak discharges can be ‘substantial. Exhibit.3-11 above suggests that the required
 treatment capacity can rise substantially to handle peak flows. Additional collection capacity and
storage facilities need to be built as well. Allocating these costs appropriately can be quite a
challenge. Some rules of thumb: - : : « . ' ‘

e ~ Basic capaoity: plus' a safety margin for normal variance in dry weather -
‘ . flow, should be allocated equally to all customers.
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cremental cap ac1ty reqmred fOI' abOVC-aVefage dlSChargers ShOllld be

located to customers using that capacity based on flow. There are a

‘couple of common methods to allocate these demand charges among users
to encourage peak reductlons

- — Caznczdent Demand Methoa’ Also known as, the peak respons1b111ty‘ |
" method, costs are allocated to customers based on their demand during

the time of system peak."” The rationale is that demand patterns at this
pomt in time are What dnve the ut111ty to bmld the scale plant it did.

‘Noncomczdent Demand Method Allocates costs based on the o

individual peak for each customer regardless of when this peak

; demand occurs relative to the peak demand on the treatment system

o overall The noncom01dent demand method makes sense when the

smng of capltal 1s dnven more by the md1v1dual peak than by the

aggregate peak, such as may be the case w1th the srze of portlons of the

: collectlon system

Average and Peak Demand Methoa’ Under thls method the average
load rate multlphed by the total demand charges to y1e1d the costs
assoclated w1th average use. These costs are allocated among
1 dlschargers based on share of armual loadmgs The residual costs are
assumed to be assoc1ated wrth peak demand and allocated based on the

s comc1dent peak method

i Electnc and gas ut1ht1es have long worked to’ manage peak demand through their rate

jsuuctures Some of these approaches have been adapted by wastewater treatment plants; others

‘may be valuable peak management tools going forward. These are summarized below in Exhibit 3-
- :12 A number of peak-related 1ssues for POTWs are then presented in greater detai

Lo Nan“
‘ Wzstrzbutzon Ra‘

al Assocratlon of Regulatory Utlhty Commlssmners (NARUC)
‘Deszgn Manual (VVaslnngton DC NARUC) June 1989 p. 27

| Gas

’5 To reduce the cost 1mpact of measuring the s1ng1e annual peak nnprec1sely, many
: htles average_the contributions to the top five or ten peak periods throughout the year to

calculate fhe co:

allocanons




“Exhibit3-12 .

DIFFERENTIAL RATES FOR PEAK LEVELING

Tssue "~ Cost Impacts Rate Solutmn

Peak demands create need for | POTW must build - expensive —Interruptlble rates provide reduced
expensive, larger scale capacity, | collection and treatment capac1ty to | charges to customers willing to forgo
though this capac1ty is mfrequently meet those peaks: - ‘ services during peak events. For
used. ) , o POTWs, IUs might have storage
: ‘ o ' ‘ capacity on-site enabling them to
delay discharge for a week or so.

-Demand charges based on peak |
consumption ‘patterns  , -forces
consumers of peak ‘capacity to bear
most of the cost of providing it.

Seasonal populations or production | POTW .must build expensive | Seasonal rates charge higher rates
drive demand fa.r above “normal” | collection and treatment capacity to | for users during the peak season to
level. , meet those peaks. || encourage peak ' leveling. The

' ‘ : S coincident demand method of peak
allocation accomplishes this same
goal. |

IU has internal treatment, but wishes | POTW needs to provide collection | Standby - rates ' recover these

to rely on POTW as a backup in case system infrastructure and capac1ty for | incremental costs through fixed

of probléms with in-house system. | an infrequent user. ' charges rather than through fees on
: discharges.

Source: National Association of Reégulatory Utlhty Comrmssmnets, Gas Distribution Rate Deszgn Manual, June
1989, pp. 51-53.

Inflow and Infiltration (I/T)

' Wastewater treatment capacity. is 'very expensive. While there are economies of scale in
bigger collection pipes and bigger treatment plants, the absolute cost per unit treated remains high.
Given these costs, the size of the entire treatment system should be built only to the size needed for
the population to be served. Perhaps more than -any other source, I/I drives up the capital
infrastructure of wastewater treatment.. I/I is comprised of a vanety of sources of street runoff,
- combined sewer overflows, and leaks that let rainwater into the sewage system. Once these sources
enter the sewer system they require pipe capacity to be transported to the treatment plant, storage
areas for when the treatment plant 1s at capac1ty, and treatment capac1ty to treat what used to be
relatlvely clean water :

- S W1




L Storm _surges can be rpanaged through retalnment basms that store peak ﬂows, allowing it
R “to work it’s way through the POTW during the weeks following the storm event. This peak
o ' leveling technique is less expensive than bulldmg treatment capacity large enough to treat the storm
peaks. However, it still requires larger sizing of collection systems and pumps, as well as the cost’\

* ‘of building and maintaining large storage basins.'®

. INMisa b1g problem Accordmg to a recent AMSA survey, mﬂow and infiltration (along
_ with stormwater that goes to the plant) comprised almost 25 percent of total flows, increasing the
-+ treatment capacity required by the same amount. This figure represents an average; values for
speclﬁc plants are substantially higher.

ekt g, o

Exhibit 3-13

AGGREGATE FLOWS OF 107 POTWS

" Flow Type Flow (MGD) | Percent of Total
Infiltration/Inflow 2,423 20.2%
Combined Stormwater 502 4.2%

" | Total Wet Weather to Plant -+ 2,925 24.4% ‘ 7
Residential 6,826 - 56.7% . )
C&I 2,253 T 18.8%

Total to Plants 12,005 100.0%

Source: Association of Metropolitan Sewerage Agencies (AMSA), The AMSA ‘
Financial Survey, 1996, p. A-17 .

. “The costs of extra capamty to, handle wet weather peaks assomated w1th I/I should

| :fi‘;jbe allocated as closely to their sources as is possible. Often, the closest one can come to such an
5 allocation is apply the costs to a particular zone of the collection system, and then allocate within
- that zone to each customer. However, careful costing of the /I events can provide extremely strong .
mducements to correct common sources of I/I, such as manhole or sewer leakage, sump pumps, or
faulty sewer connections. A detailed study of I control options in the Lower Paxton Townsth
‘Authonty in Pennsylvama is mstructwe shown in Exh1b1t 3 14

1 The placement of storage basms is also nnportant Placmg the basins away from the plant

y TR J“‘allows a reduchon in the peaking capacity requrred on the tru.nkhnes as well, savmg additional
T - funds. . | |




Exhibit 3-14
INFLOW AND INFILTRATION.CONTROL IN LOWER PAXTON TOWNSH]P
' " AUTHORITY, PA

- Control o - 1M Contribution’ ~ | | III Control Costs
‘ Approach (%) (S/gallon removed)
Remove Sump Pumps ' 19 ' "$0.04 - $0.27
.Grout Manholes A . .25 : $0.04 - $0.30
Grout Sewers - ’ . 15 S $0.05-%0.36
Mainline Replacement . - <1. . $0.16.-$2.22;
- Lateral Repairs S o 42 | $020-%$3.72
Equalization Basins - N/A N . -
-Above ground tank R ' ‘ © - $0.98
-Below ground tank O : o $1.32-%4.80
Convey and Treat 1. N/A ) K
ﬂAddnuxxﬂcapacuyatexmung , : . $6.16 -
plant - .
- Construct new plant e . $3.81- $1880

' || Source: James Elliott ez al., “Removing anate Sources of Infiltration and Inflow,” Water

Envzronment& Technology, August 1997, pp. 55-60.

The unphcatlons of this spec1ﬁc analysis are clear For POTWs facmg capac1ty constraints

" dueto Ul problems, supply-s1de options exceed the cost of demand-side options to. reduce the

inflow by a wide margin. .Proper cost accounting for the cost of handhng the peak flows can
provide POTW managers with very clear signals in this regard, g1vmg them leverage to nnplement '
control strategles quickly: - :

e  Increase Rat'es' Charging I sources the incremental costs of having to
‘ j'mcrease POTW capacity to handle the flows would induce rap1d control of
the many private sources of I/L. - '

. Defer Acceptance of Developer-Constructed'Collectivon Systems. The
~ Pennsylvania study estimated that over 40 percent of the I/I entering the
plant came from defective lateral lines. These lines are often built by
- developers as a condition of allowing the development to go forward. The
incentive of these developers is to put in the lateral lines as cheaply as -
possible so that the POTW will accept the new dischargers and people will
" buy the new property. Often these laterals are poorly built and leak from -
the beginning. Armed with information on the real cost of UL, POTW staff
can refuse to accept the new laterals until they have proven to be of sound
quality. The POTW can also require bonding that allows the UI to be
corrected if the laterals are problematlc -
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"o 'POTW-initiated Remediation. Where charging I/l sources their
. contribution is impossible due to measurement problems or political
,the POT

Exhibit 3-15
INFLOW AND INFILTRATION .
‘ Common Practice Improved Cost Accounting/Budgeting
Cod A - — - E—
| -Costs of I/l embedded in the baseline capital costs of the | -As facility nears its existing capacity for wet weather
facility through increased scale requirements. flow, storage, or treatment, I/I issues become far more
‘ '| important.

-In plants with excess capacity, incremental costs of
. handling I'T should be charged back to sources of T - at
least to zones of the system. In plants with dwindling
capacity, costs of capital expansion to alleviate the
shortage - should. be charged back to I sources to
encourage comprehensive I/I controls. )

-Exceedances associated with SSOs from I should be
charged back to Ul sources.

- | -POTWs may have VI or stormwater divisions that deal | -New capacity required for UI related peaks should be
. § with I1 issues. However, these costs may not include | budgeted and include all financing costs.

- § administrative support needed or the costs of increased | -I/I operations should include supporting administrative

| and analytical functions. S ’

The minimum size theory allocates baseline costs of treatment across all customers. Large
¢ additional demands on the system by the sheer quantity of wastewater
cction pipes, pumps, and treatment infrastructure must all be made substantially
to handle the additional flows. To encourage efficient decisions regarding on-site reuse or
. ' . treatment versus-discharge, the incremental costs of the additional equipment needs to be allocated ’
back to its sources. Most POTWs do this in the form of a discharge fee. Peak rate pricing will
. Spread the incremental costs of facility size across a smaller portion of the discharging universe, as
‘a large number of customers (e.g., residential) will not exceed the.level of discharge used in the
mum sizing of the system. As a result, the rates per unit discharged on these high quantity
chargers could well be higher than the rates charged for the baseline system.




The more variable these large discharges, the larger the incremental units charges are likely -
to be. This is because the same fixed capital must be put in place to handle a smaller annual flow.
In resort areas, for example, populauons can double or tnple during peak months, creating demand -
spikes for support functions such as wastewater treatment. (Once again, the spikes for WWT are
more dlfﬁcult to handie than, for example those from electrical demand, since services are difficult
to import. Networking plants is one way to better absorb the peaks). Seasonal surcharges
reflecting demand patterns during this peak period can help send the proper signals to dischargers to

conserve capacity more during the peak months.
This approach, while seemmgly more equitable to year-round- residents, will not

customers.

Many POTWs.increase rates only to seasonal

encourage capacity conservation by all d15chargers Th1s may reduce the opportunities for

mmnmzmg the costs of demand reductlons

Exhlblt 3-16

LARGE DISCHARGERSISEASONAL PEAKS

Commeon Practice

Improved Cost Accountmg/Budgetmg

Cost Accounting
-Large dischargers are normally charged a fee per unit
dlscharged requmng treatment (excludmg surcharges for
strength).

-Fees for larger users vary from lower than average (a
form of a volume discount) to higher than average
"Il (increasing block rates). It is difficult to ascertain how

\-Umt fee should ‘be based on incremental capacxty
" required to handle the larger flows.

-Discharge fees should be higher during’ seasonal peaks.
These surcharges should be bomme by all dischargers
requiring services during the peak months and not exclude
year-round res1dents

closely increasing block rates are lmked to cost 1mpacts of
large discharges.
-Many POTWs do not increase rates dunng peak seasons.:

| Budgeting ' : L
-No differentiation of peak and basehne costs or revenues. | -Differentiation of peak and baseline costs -would help |

’ ‘ ‘ ) illustrate the incremental costs of peak—mcreasmg demand
' B patterns :

. System Expansrons May Create New Challenges

‘System expansrons create challenges for POTWs for two reasons: the large scale of most
new capital equipment (cap1ta1 “lumpiness”), and a pricing model that charges users the average
cost of existing capacity ‘even when adding to that capacity would be substantrally more expens1ve
Each of these items is explained in greater detail below: ‘

7 Seasonal pricing is a good exa.mple of how important the timing of pricing s1gnals 1s.
Unless dischargers during the peak months know ahead of time that their rates ‘will be
substantially higher than normal, they will have 11tt1e incentive to reduce their dlscharge levels
through increased recycling or water conservatmn :
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apztal ‘Lumpzness | Wastewater treatment 1s a capltal mtensrve o
ustry Wlth substantlal economles of scale Thus new capactty is

brought on lme slowly, and i in fa.lrly large capacrty “lumps » nght before
'capacity comes on line, the old capacity is likely to be fully utilized, °
capac1ty shortages nght after the new capacity comes on-line,
“ will drop substantlally, and umt costs (1 e., the capltal costs per

se. 51gmﬁcantly Whrle all caprtal“ mtenswe markets ﬂ

‘ "ple plants rather than Just one POTWs prov1de serv1ces 1n a fixed
5 ar%a; it is qmte difficult to “1mport” more wastestreams to treat. Thus, the
plants’ operate with substantial excess capacity until new growth increases
the wastestreams requmng treatment. 18

e Average Cosz‘ Przcmg Because POTWs are regulated mdustnes Wlth rates‘
based on their cost of service, the rates charged to customers are, in effect,
_the average cost of service. If changes in regulations, financial conditions,

or. construction costs make plant additions (which are the marginal costs
o for the utlllty) more expensive than the average cost of existing plants, the
- average cost pnce could be substantlally lower than what the utility wil
need to charge once the new plant comes on line. As a result, dischargers
will not get the price signals that would exist in a competltlve market that
capacity is becoming tight and they should do what they can to reduce-
: ‘thelr dlscharges

SR w Coe
| System Expansmn to New Areas/Customers o

es, or from new peakmg demands (mcludmg I/I) from the add1t10nal load. New d1scharges may
also aﬂ'ect the quahty, and hence the marketablhty, of resrduals

cap1tal lumpmess can be rmtrgated somewhat by coordmatlng '
wi w treatment capac1ty constructlon, and by 1nsta111ng a series
as hdemand nses




needed to compare against altematlves As in the I/I example above, many altematlves could be -
less expensive than s1mply expandmg conveyance and freatment capaclty to handle the new
'volume ' »

One key issue to be grappled with is the issue of centralization versus decentralization. For
: dense urban populations, centralized treatment of wastewater is generally the most efficient
approach. At some point, as collection systems are expanded into more sparsely-populated districts
and centralized treatment capacity it used up, the full cost of expanding centralized treatment could
. well exceed that of using a smaller-scale, decentralized approach.”” One outspoken critic of the
centralized treatment model argues that many viable decentralized methods are overlooked, and
‘that packet plants under the control of a“sewerage authority; could often be used® New
technologies, such as artificial wetlands, are also more viable in rural areas where land is more
- plentiful and retention times can be increased. Technologically, unless sewerage authorities
recognize the niche, off-grid opportunities for these evolving techniques, the approaches will not .
 benefit from the trials and incremental 1mprovements that allow them to move into the mamstream :
over a penod ofa decade Or SO. : :

- Without proper cost accounting, the break-point for alternative treatment is not visible to
plant decision makers. Any costs associated with extensions, including new treatment capacity,
new debt issuance, and increased pumpmg or collectlon system capacity need to be compared to the

“cost of decentrahzed altematlves :

Differential Impacts of -System Expansion by Customer Class

o The avallable optlons for addressing new service needs can be constralned by partlcula.r -
types of dischargers in the new areas to be served. Unless the full costs of these special
requirements are properly tracked and allocated to their causal factors the utility may dec1de to -
pursue aless cost-effectlve option. e -
- Consider the example ofa large industry looking to locate in a rural area, and wanting the
' POTW to provide service to them. Many residential and commercial customers will receive service
as well, reducing ‘the unit costs of the extension. However, this particular industry discharges
constituents that interfere with the effectlveness of the decentralized options or which contaminates
residuals, precluding their local reuse. In the absence of this discharge, the entire region could be’
serviced at a substantially lower cost using decentrahzed treatment and local reuse of biosolids.and
- effluent. In ﬂns example, the entire incremental cost of extending the centrahzed system over

19 For example two small towns one in West Virginia and one in Virginia, realized
substantial savings (42 to 65 ‘percent) using alternative systems rather than installing a
conventional WWTP. See U.S. General Accounting Office, Water Pollution: Information on
' the Use of Alternatzve Wastewater T reatmem‘ Systems, September 1994, pp 3-4. :

20 See Dav1d Venhiuzen, “Paradlgm Shift: Decentralized wastewater systems may prov1de
better management at less cost ” Waz.‘er Environment & T echnology, August 1997 p- 49.
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_f‘mumclpahty in the short-term

bmldmg a smaller less complex decenh‘ahzed system (plus the lost revenues on res1duals reuse)

should be allocated to the industry. Town development authorities may decide to go forward .

anyway, arguing that many other mdustnes would soon follow; however, at least the dec1s1onw o

ould be made Wlth an understandmg of how much serwcmg the mdustty was really costlng the

Exhibit 3-17

SYSTEM EXPANSION/CENTRALIZED VERSUS DECENT‘RALIZED TREATMENT

* Common Practice

Improved Cost Accounting/Budgeting

-Costs of infrastructure assets are mnot generally

. | disaggregated in such a way to be able to assess the full

costs of line extensions.
-Incremental costs of capacity expansions may not be
linked to the factors driving that need (e.g., expanding

| service to a new area). As a result, system expansion
can’t be compared to decentralized altematives or.

demand-side management.
-Costs associated with system expansions not always
linked to specific customers or customer classes.

-Costs of scarce capacity should be bome by all
dischargers contributing to that scarcity, not just to. new
entrants. '

-The total cost of system expansion, including all impacts
on conveyance and treatment, needs to be compared to
alternative methods to provide service.

~Where these expansion costs are due to specific types of
discharges or dischargers, costs should be bome by those
particular entities. :

Budgeting
-Costs of extensions are hidden in very general capital
acquisition line items.

-Budget line ijtems should provide' managers with
information on the full incremental costs of system
expansion.

reen ent

Many POTWs receive ﬂows from dJschargers located outs1de of the1r Junsdlctlonal

‘boundanes In these circumstances, POTWs face a difficult situation: the discharges force them to
incur costs and affect plant performance, yet they have no polltlcal authority over the dischargers.

‘This issue is resolved using a contractual agreement called an Intequnsdmtmnal Agreement (ITA).

As} outline tlle i ghts and respons1b111t1es of the various municipalities in the agreement (there are

sometimes more than two), but often do so in a fairly legalistic and unwieldy way. IJAs do not
mherently Increase the distortions associated with POTW management; however, in practice they
e ab111ty of the rece1v1ng POTW to regulate dlschargers or adequately recover

sts The case tudy of Escondldo CA in the next chapter provides additional illustration of the B
allenges IJAs can create

= A Ge ral Accountmg Ofﬁce study of altematlve treatment technologles found that
some state and local codes actually required conventional treatment, creating a substantial bamer
to the use of alternatives. Codes such as these make it hard to attract investment for system
consfruction because not always clear if the plant will, in the end, be penmtted See U.S.
General Accoun ng Ofﬁce September 1994 op c1t pp 40 43 ‘




Whﬂe UAs can be changed, doing so requlres a fairly comphcated poht1ca1 process and is
generally difficult to do. As a result, IJAs are often leﬁ in place despite their problems. Costs on a
system - from d1schargers in another municipality may be borne in part by m-system dlschargers
artificially increasing the cost of wastewater treatment to local industries.

_ - Cost accounting can be a useful tool to thhhght the cross—subs1dles that an UA may entall
By tracking the cost impacts of discharges, as described in the various sections above, and then
' grouping these costs for all dischargers in another municipality, POTW management can assess if
cross-subsidies exist and How large they are. This evaluation will help managers determine when
cross-subsidies are so large that the IJA must be renegotiated; and wherrimproved-outreach or even
m-plant investrient in discharger plants can have a positive retum to the utlhty
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4. DETAILED CASE STUDIES |

[

To augment the top1ca1 summaries, we have conducted case studies of budgetmg ,

“and cost accounting systems in place at two actual POTWs.! The complexity associated
with running @ POTW is not quite as apparent in the topical summaries as when the

multiple functions and systems are evaluated together. The case studies illustrate how small.

distortions, when combined with others'in a POTW, can have 2 large impact on fac111ty
sizing and operations. -The case studies also illustrate how the needs of, and constraints on,

theoretical optimum) necessary. POTW managers can use the information contained here
to help them strike their own balance regarding what information thigy-coltéct 4rd how this
“information is used relative to budgetmg and rate setting. -As noted throughout the report,

~ the purpose of improved information is to enhance managenal decisions whether or not

there are any changes made to rates.

We are very apprecmtlve of the many people assoc1ated with the Clty of Escondido, ,

- various groups involved with the POTW make compromises in- costing (relative to the .-

' the Massachusetts Water Resources Authority (MWRA), the City of San Dlego and the -

San Elijo Joint Powers Authority who were willing to give us their time and insights to

make these case write-ups possible. The City-of Escondido is a relatively small treatment
plant with important treatment assets shared with its surrounding cities, including San
- Diego. MWRA is a large mumc1pa1 system servicing scores of communities. It actsas a
wholesaler, charglng towns rather then dischargers for their services (other than

 pretreatment which is billed directly to IUs). ' This mix of facilities allows us to present a -

wider range of issues than would be p0351ble with very sumlar POTWs

The of Esc ndldo A

Escondido CAis a‘r-nedium—siz'ed town’loca'tedv .outsn'ie of San Diego. The city -

operates its own wastewater treatment plant, the Hale Avenue. Resource Recovery

Facility (HARRF) Escondido participated in EPA’s evaluation of pretreatment program

success factors and challenges last year, and agreed to participate in this effort as well.
The city. was targeted as a case study due.to a number of mterestmg charactenstlcs
“identified during last year s site visit.

e Capacity Shdrtages. The_ city is at or near capacity for both its
treatment plant and its outfall. Careful allocation of costs, in order
to encourage capacxty—conservmg behav10r on the part of
dischargers; becomes mcreasmgly 1mportant as ex1st1ng capac1ty is
used up :

! Case’ studles are based on a contribution of written documents, telephone
1nterv1ews and personal interviews. To protect the candor of interview participants,

~specific comments have not been cited to 1nd1v1duals C1tat1ons within the chapter are

limited to written materlals




it ‘plant Shanng of these resources is ‘governed v1a“‘
| drctlonal agreements mstruments ‘that are difficult o
modify and do not always send the proper pncmg signals to
wparticlpauts |

Informal Condit th Municipal Dlscharges N
The city receives arge from a mumcrpally—owned water
treatment plant (WTP). Although the WTP discharges have
‘ s1gmﬁcant nnpacts on plant operations, the relatlonsh1p between
r plants is mformal and not based on the

‘ ric ided. ~ This type of
‘arrangement is not uncommon in mumclpahtles but can make

B efficient plant operation more dlfﬁcult

'by Contaminant

p ‘ ernme Located in water-
scarce ‘Southern‘ Cahforma, ‘Escondido should have ready resale
markets for its effluent. ~However, a combmatron of high

- contaminant levels (salts and metals) and artlﬁclally cheap
~alternative, sources of fresh water for 1mgat10n impede HARRF s
ablhty o remarket 1ts efﬂuent |

Wh11e the d1scussron below i 1s orgamzed by top1c areas, there are a few underlymg “

issues that bear mentlomng The first, fragmentation of control, impedes Escondido’s
ability to rationalize its limited resources. Fragmentation of control dilutes
management’s power to regulate and control practices that affect the operation of its

+~ plant. In the city of Escondido, fragmentation issues affect its pretreatment program, its
- optimization of key assets (such as the treatment plant and the outfall), and the resale of

‘eﬁl ent. Although cost accountmg approaches can help the POTW to 1dent1fy the costs

ting practices as well as more efficient solutions, the fragmented control w111
. pohtlcal act10n to rectlfy Staff were well aware of the ng1d1t1es that tlns‘ L
ﬁ'agmentatlon created for their program; on more than one occasion, interviewees -

remarked that long-term planning and expansion would be much easier if the region were

agreements ‘

. The, second common theme in many of the Escondldo areas exammed is that of -

full cost recovery Th1$ mcludes not only the recovery of aggregate costs from

dischargers, but the use of peak pncmg to allocate these costs more directly to specific

dischargers. In some cases, the POTW did not know the full costs of particular activities.
. Even where they did have a rough idea of the full costs, however, managers knew that
pohtlcal realltles prevented them from passmg these costs back to the partles respon51ble

. . organized as a special utility district rather than govemed through 1nterjunsd1ct1onal o




Inan effort to create a “busmess—ﬁ'lendly -environment in the town, managers were under
great pressure to keep rates to industry low. Escondido has relatively small flows from
industry. However, their concerns about being business friendly echo those we have
-heard from many other programs where IUs flows ‘are much more significant. Without
sending the proper price signals to industry, water pollution’ will continue to be
submdxzed and mdustnes will undermvest in pretreatment :

General Approach waaifds Cost Accounting and Budgeting

Escondido’s focus in the cost accounting arena has been on separating water and
wastewater costs, and on ‘ensuring that existing users don’t bear the costs of new capital
expansion triggered by new users. With these goals in mind, the city set up separate
- water and wastewater enterprise funds, with a statutorily-defined separation of accounts.
Funds can not be transferred from one account to another, without utility board approval
and the creation of a formal loan agreement. This arrangement prevents cross-subsidies
between water, and wastewater operations, as well as protects any wastewater surpluses
from being raided by other municipal functions, a frequent complaint in 6ther cities.

The POTW relies on the- city government: for many of its support functions, such -
as administration, finance, englneenng, legal, management and information systems
(MIS), and human resources. Costs for these functions are allocated to wastewater
operations based on the number of staff-hours spent on wastewater activities. Such an
approach, while a reasonable approximation of costs, may be inaccurate for activities
where capital is a large cost component, such as MIS. ' ‘ :

The separation of funding sources into existing customers and new connections
for capital expansions helps to ensure that the-existing customer base does not bear the
cost of new growth in the community. New construction is funded through a flat capacity
(currently '$4,403) charge per equivalent dwelling unit or “EDU”. One EDU allows a
customer to hook into the sewer system and discharge up to 250 gallons per day. The
rationale for this approach .is that the older customers have already financed the
infrastructure in place and should not have to pay for the upgrades as well.
The EDU approach has proven extremely useful in éllowing Escondido to expand
during times when it could not easily borrow on capital markets. As implemented, the
new connections fee also ensures that older customers do not bear the cost of extending
' the collection syster to new users, which makes sense. However, some of the other price -
_ signals that the EDU approach, and the new connections fund in general, send have a

‘couple of weaknesses. First, all projects related to new- connections are. lumped into a
single pool, creating the possibility of cross-subsidies within this group. Such cross-
subsidies can hide important break-points, -such as where decentralized treatment -
~ becomes more economic than sewer line extensions. Second, where common assets (e.g.,
a trunkline) becomes constrained due to system expansion, increasing the rates only to
- new customers will not send the proper price signals to all users of that scarce capacity,
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‘ om may be older customers who are able to cut thelr d1scharge ata lower per
umt cost an new users Th1rd dlschargers are not able to sell their EDUs back to the =
- system or to other users 1f they cut their dlscharge Asa result they have somewhat less -
of an incentive to invest in technologles that reduce their need to discharge to the sewer
- system

Escondldo has expenmented w1th a number of budgetmg techmques Zero-based
“budgelmg, where every program must justify its entire allotment annually, proved too
dlsruptlve to staff. Two-year budgeting, predicated to shift the annual budget-period
" ‘crunch into a two-year affair, was also problematic. They had a very difficult time
projecting needs one year in advance; two years was even worse. Fitially, the city tried

gr“am-based budgetmg, ‘which is similar to act1v1ty~based costmg With over sixty cost
pools to prOJect, ‘they found the process too unwieldy. Managers also felt that their
pro_]ectlons ‘were su.nply guesses that did not provide them with additional decision-

i 2 sult they I ave contmued to use an annual Wudget process wrth expenses

grouped mto very general categones Programmatlc data continues to be collected even =
"“though it is not used in budget development Rather spendmg is tracked by the
program/pro_] ect areas some of Wh1ch are s shown 1n Exh1b1t 4-1 ~and given to managers in
m thly € orts Exh1 4-1 shows only the program area name the city also assigns
each a tIackmg number. Ttus system has enabled the city to prov1de key information to
managers without makmg their budgetlng process unduly complex. The city recently
integrated Iabor-hour tracking by project as well, vastly improving its ability to cost out
the resources used on particular activities. Managers have found this addition extremely
| useful inun ‘rstandmg the dynamlcs of their programs

S Asare

| Whlle the pro_]ect-based trackmg greatly 1mproves the 1nformat10n avallable to
managers, there are many gaps in the data. For example, it remains somewhat difficult to
~ aggregate spending by program aspect. Some program areas, such as oil and grease
management, are not broken -out separately. In addition, capital infrastructure or O&M
“" - costs have not been allocated to their causal areas. Thus, all capital projects required
handle I/I systems are not easily tracked back to I/I using the existing budgeting accounts.
- Similarly, O&M due to grease blockages would likely show up under “Lateral

.. Maint/Repair” or “Jet Roddmg/Vacuum” w1thout belng linked specifically to oil and
L grease d15chargers




- Exhibit 4-1

SAMPLE PROGRAM AREAS TRACKED BY

: : ESCONDIDO WWT PROGRAM - -
Program Area Program Area ' Program Area =

Liquid Processing Maint. Eqmpment/Shop Maint.. .Ind Waste Comp Mon - Escon.
Solids Handling Maint. Force Main Maint./Repair . Ind Waste Comp Mon Ran Bern.
‘Reclaimed System Maint. Lift Station Maintenance Reclaimed Water Testing

I Electrical Lift Station #7 -} Water Reclamation -
Instrumentation Over Flows & Emergencies . | Solid Sampling/Testing
Co-Generation Maint. Service Requests e -Gopperfead-« -
HARRF Grounds Maint. Large Sectional Twister Well Water
Building Custodial Maint. Manhole Inspection ‘| Misc. Sampling and Testing

|| Safety Equipment Maint. Easement Maintenance QC-QA Testin.é, ,
Equipment/Shop Maint. Confined Space Maintenance -~ | Laboratory Administration
Influent Pump Station | Trench Compaction Water Connection Rights
Lift Station Maint. Pretreatment Reporting Water Reclamation Admin.
Lift Station Grounds Maint. Bernado/Ham. Assess. Dist.- Environmental and Safety
Land Outfall Maintenance | Liquid Process Operations R o
Jet Rodding/Vacuum - Solids Handling '
Twisting Industrial Waste Adm. & Test.
Televising Storm Water Testing
Locates Laboratory Services

{| Manhole Maint./Repair Wastewater Testing’
Lateral Maint./Repair -| Ind Waste Test - Escon. -
Mainline Maint./Repair .Ind Waste Test - Rancho Bern.

Source: City of Escondido Program Chartfield Definitions, 1997.

k POTW managers have estabhshed some flexibility’ in’ their budgetmg process
E or example, although all wastewater revenues go back into the general wastewater fund,
within wastewater operations, there is some flexibility to shift funds among accounting
line items as needs arise. There is also a multl-year contingencyfund used for emetgency
and surprise expenses. Capital budgeting is done: annually, although the POTW also
utilizes a five year planning cycle for maJ or capital upgrades - The POTW does not have a -
formal process of depreciating capital equipment and accruing for replacement during its
life. Rather, most of the capital replacement is funded through a somewhat undersized
“miscellaneous major maintenance” line item (that allows for replacement as well as -
‘mamtenance) As a result, a number of staff felt that they never had enough fiinds to |
replace their aging plant (though the POTW works hard to ensure that staff have updated
" analytical tools) . |




: GMo than ma.ny POTWs ESCOIldldO shares key assets w1th surroundmg

: commumtues Substantial flow comes from the Rancho Bernardo district of San Diego, ,
~'and San Diego contracts with HARRF for capacity. The outfall pipe used by the city to
discharge its treated effluent is compnsed of a land portion, owned by Escondido, and a

e water portion, owned by the San Elijo Joint Powers Authority. The city has an agreement

Elijo for ’/”'9‘percent of the water outfall capacity. The land outfall is implicitly-
iego, as Rancho Bemardo ﬂows to HARRF must the be discharged
‘ through the utfall e

Capaclty in the outfall is ah'eady constramed and is msufﬁc1ent to ;meet demand
- during storm events. Some, though not much, spare capacity remains at the treatment
‘ plant The cﬁ:y rehes on equahzatmn basms used nearly to capacity, to allow the existing
dry weathe to be dw1th1n the ex capacity a HARRF

- Current, an‘ange ents for shanng capa01ty are through mteljunsdlctlonal

o v‘agrééments among the participating parties. These specific agreements have three main

problems:

e _ Difficult to Modify. IJAs are negotlated among mummpahtles
- and rarely modified. Changes in the peak or average discharge
proﬁles of participants are difficult to integrate into the contracted
dlscharge allowances v

‘Fmanclal Arrangements Do Not Reﬂect Actual Costs of
]Capaclty ‘Used. Payments for both the treatment and outfall
capacity are based on the proportion of average flows from the
artlclpatmg partles that are sent through HARRF and the outfall.
"= In fact, it is peak flows that drive much of the capital requirements
.. for the infrastructure. While there are restrictions on the peak
flows that may be dlscharged these restrictions are difficult to
enforce and do not have associated ﬁnanc1a1 penaltles

. No Surcharges for Constituents of Concern Flows received
from other municipalities are not surcharged. For example,
Escondido receives waste flows from a San Diego experimental
treatment plant that uses water hyacinths. When these plants are

. compressed at the end of the treatment process, the compression
releases salts and metals, and the discharge has a higher than
average BOD. The constituents of the .discharge can affect the cost
to process and/or the value of re51dua1 ; charges should reflect
these nnpacts :




The 1mpacts of some of these limitations on the incentives of partlcular
 dischargers-are not as perverse within Escondido as they could be in other municipalities
operating under legalistic IJAs. For example, a central problem.with a lack of peak
pricing is the reduced incentive to curb I/I, often a major component of peak flows, . Yet,
recent I/I studies in Escondido, San Diego; and San Elijo service areas suggest that no
single community is responsible for a dlsproportlonate share.of I/I.  The implication is
-that the use of average rather than peak flows is unlikely to substantlally distort relative
charges. In other regions, this may not: be the case, and substantial sums may be spent to
increase plant capacity due to 1mproper pncmg of capaclty

Nonetheless some of the tools d1scussed earher n th1s report’ canbe’ usefully
applied to make IJAs more flexible. For example, resource pncmg techniques could be
used to quantify the value of the ‘scarce outfall or plant capacity, allowing capacity
allocations to be done via pricing rather than contractual fiat. This approach would ration
_ the scarce capacity to the parties that need it most. The fact that each party would have to

~ pay for the capacity it used would encourage each to implement steps that reduced flows
dunng peak periods -- whether through better ing control 1mproved equahzatlon
capab111ty, or other means.

i

Controllmg Constltuents of Concern with Fragmented Control

POTWs are blologlcal processes, designed to break down orgamc matter in .
" sewage into non-hazardous, reusable by-products. The plants are unable to treat
norganic constituents such as metals or salts; these pass through the plant or are
entrained in the biosolids. At high enough concentrations, these contaminants can
interfere with the plant’s blologlcal process and/or render by—products unusable.

, " To ensure - that influent concentrations of these constituents do not harm the plant
or contaminate residuals, EPA réquired pretreatment to remove these constituents from -
industrial discharges. The focus has been on industrial dischargers, as these are the
largest sources' of most elements of concern. Pretreatment programs set limits on
allowable concentrations and enforce these limits through plant inspections, analytical
monitoring, and litigation where necessary. - The specific limits set by a plant vary
depending on the spemﬁcs of the treatment plant, the receiving water, and the NPDES
permit. Fragmented control in Escondido’s program makes it more difficult for them to

curb constituents of concern and to send. the proper price 81gnals to dischargers. Areas -

where this is a problem include oversight of dischargers in the. Rancho Bernardo service
area, effluent from a municipally-owned water treatment plant in Escondido, and .
‘increasing concerns over brine loadings from non-industrial dischargers. Fragmentatlon ,
of control and distorted price signals are also central factors in unpedmg the sale of s
treated efﬂuent in the region.
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The Rancho Bermardo dlstnct of San Dlego has nghts to dlscharge 5 3 mgd of a
total 16.5 mgd of capacity at HARRF, nearly one-third of the entire plant capac1ty
Industnal dlsch from Rancho Bemardo is over 500,000 gpd, more than twice that
‘ issues regarding peak flows
from Rancho Bernardo overall, dlscharges from mdustrres located there are important
sources of contammants such as chlonde sodmm ﬂounde and boron K

A All of these contaminants from Rancho Bemardo impede effluent reuse and

- requlre treatment by HARRF. Nonetheless, it is the city of San Diego that oversees the ‘

industrial dischargers in that region, including permitting, inspections, and charges. To

address HARRF compliance with its NPDES permit, the San Diego pretreatment staff

‘ Escondido’s local 11m1ts mto ‘the permits they write for Rancho Bernardo

: tries. However, fees levied on IU d1scharges reflect the standard rates charged to .

. IUs throughout San Drego ‘and bear no relation to the costs that these dlscharges create
for the recipient treatment plant in Escondldo Escondldo has extremely limited ability to
independently verify reported discharge levels through surreptltlous monitoring or
mdependent mspectrons '

o Wlnle both Escondldo and San Drego expressed an interest in transfemng the
pretreatment program to Escondido, San Diego pretreatment staff felt that political
. concerns would prevent such a transfer. Nonetheless, some improved tracking of the
" impact of Rancho Bernardo discharges on ESCOHdldO collection and treatment costs
would be a powerful weapon in renegotlatmg the IJA or altenng the charges for service.

Government entities often have a very difficult time regulating or charging other
government entities. This issue arose during our site visits last year, where one POTW
had spent years figuring out an effective way .to oversee a large military discharger in
their district. In Escondido, it is not the military but a water treatment plant (WTP) that
- creates the challenges. Since both HARRF and the water treatment plant are owned by
- the crty, thelr relatmnshrp has historically been govemed by informal negotiation rather
than more formal assessments of the impact that one has on the other. This approach can
be effective for relatively small, lower cost adjustments. However, where the Jimpacts are
‘ larger (or not well quantified) the resistance to changes that disrupt operations or
substantlally mcrease costs to one party mcrease ,

e Rancho Bemardo percentage loadmgs are 18 percent ‘for chlondes 38 percent
. for sodrum 90 percent for fluoride, -and 74 percent for boron. HYA Consultlng ‘
Engmeers Czty of Escondzdo Brzne Management Feaszbzlzty Study, August 1995, p. 48.




. Con51der the spec1ﬁc case in Escondldo The WTP dlscha.rges about 50,000
gallons per day to the WWTP for which it is directly charged nothing. Rather, an

‘imputed value of services is charged using allocations between municipal accounts. This .
allocated charge does not incorporate the real cost of the WTP discharges, and hence may
not encourage them to install processes that minimize the constituents of concern. At
50,000 gpd, WTP flow is not a major issue. Rather, it is manganese and solids loadings
that are a problem The WTP is the source of 85 percent of manganese loadings at the
WWTP, a result of the use of a manganese-based seitling compound in the water plant.
These levels may impede the ability of HARRF to resell its effluent. The hlgh solids -
content of the effluent is considered by many wastewater staff as a significant factor in -
the need to purchase a new digester at their plant. In neither case has a careful cost

_accounting been done to evaluate how much treating the efﬂuent from the WTP plant

' 'really costs the WWTP.

; ‘ Wer'e such a _stu‘dy to be done; a more formal financial arrangement for discharges
from the WTP might spur behavior change. Although the WTP is currently evaluating
. ways to reduce Mn loadings, this transition might occur more quickly if financial
_incentives were in place. Similarly, alternative management of solids in the face of high
. surcharges might, in conjunction with reductions elsewhere in the system have enabled
‘the city to avoid the purchase of the new digester.. Even if no behavior change were
possible, modified charges to reflect the real cost of treating WTP residues would be
passed onto WTP customers, such as irrigators. These additional costs would then be
~bome by the commercial beneficiaries of the service, rather than by WWTP customers as
. is now the case. By increasing the cost of fresh ‘water to better reflect the costs of
providing it, the surcharges would also help to spur demarnd for the use of recla1med :
water in 1rr1gat10n '

Resale of f!f)_'egtgvvd Efﬂuent '

Fragmentation of control becomes an even more serious problem when it occurs
" on a large scale across various levels of government, as is the case in the interaction of
fresh water delivery and effluent reuse. Located in water-scarce Southern California,
Escondido would seem to be in an ideal location to market its treated effluent. Demand
for irrigation water, not only for agriculture but for parks and golf courses as well, is.
high. Yet, the city has discovered that their apparently ideal market is not entirely ideal.
 This is partly because the city needs to reduce certain contaminants in their effluent (e.g.,
flouride, boron, salt). However, much of the problem has to do with the poor functioning
of fresh water markets in the region. There are pervasive sub51d1es to agricultural use of

' fresh water which, as noted by a number of Escondido personnel, greatly reduce the -

1nterest of fanners in trying to use reclaimed water.

Consider the case within Escondido itself. Accordmg to ut111ty ofﬁcmls the cost
to purchase water for local consumption is close to $429 per acre foot. Although the
quahty of thls water dlffers substantlally in salt content (dependmg -on whether its source
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is Northeranalifomia‘or rthem(‘lolorado River), there 1sno difference in the pnce that the

city must pay for it. ° k of differentiation provides little mcentlve to try to reduce =~

“ the salt co “ent of Water fl mg‘m the Colorado

per acre foot Wlth water o

re foot tlus leaves 11ttle room for the cost of constructlng and
“mamtalmng the water dehvery infrastructure. In comparison, agricultural users pay the
. city only $371 per acre foot, less than it costs the city to buy the water. Part of this
. subsidy is provided by the city; most is prov1ded by the Metropolitan Water District, ‘
~ ostensibly because the farmers’ water supply can be interrupted in a drought. However, o
unlike private utilities which actually do cut off mten'uptlble supplies 1mmed1ately, '

together to buy reclaimed water from POTWs in Escondldo or similar c1t1es helpmg to

“pay to reduce constituents of concern if necessary, the POTW finds little interest from its
largest potential customers Repeated throughout Southern California, or through the
Southwest overall, these cross—subs1d1es lead to overconsumption of fresh water and a

suppression of what should be strong economic dnvers to recover and resell WWTP “

effluent, using pretreatment or other methods to control concentrations of salts and metals
~ entering the plant. The same tools that help a single POTW identify its true costs to
~ provide wastewater services can be used by water treatment plants and water dehvery ]

ice their products a process that would _encourage more ratlonale use of
almed water m the reg10n :

up ‘to’ curb mdustnal dlscharges Controlllng constltuents ‘of concern from resrdentlal S

discharges is much more difficult, given their decentralized origin and the focus of N
‘ ex1stmg statutes on the mdustnal sector. -

‘identral or commerc1al propertles with salts added by the property owner.
arges are flushed into the sewer system mcreasmg salt loadings into the

' pe odicall wrth anew one The tanks are recharged at a central locatlon Although tank

exchange ﬁrms also dlscharge bnnes to the sewer system they can reclaim a higher

proportlon for reuse and are regulated as IUs by the POTW while the homeowner is not.
s.a result salt loadmgs can t be more ‘easily controlled For example Escondido is




-

with salts. Such a diversion line is relatively easy to install for a small number of -
. industrial brine dischargers, but prohibitively expensive if it must connect to every home {
or busmess Wlth an automatic water softener. ~

To prevent problems with salt loadmgs from re51dentlal and commercial
customers using automatic water softeners, Escondido banned these machines. A similar
ban was implemented by many communities in Southern California. Recently, a trade
‘association representing the automatic water softener manufacturers successfully struck
down the ban in a law suit. . Led by Culligan, a major manufacturer of this equipment, the
association declared that their victory invalidated all of the other rulings (though this was
not clear from the judgment), and began selling automatic softeners' to residential
customers in all of the previously banned areas. A copy of a memo distributed by the =
‘Water Quality Association explains their marketing strategy in detail. As the
memorandum provides interesting insights into the evolution of what is likely to be a '
substantial barrier to water reclamation in the future, we have included it as Appendix A.

Legally, the c1ty of Escondido is fairly limited in the actions that it can ~take to
. control the discharges. The longer the period of time for a residential user base of
automatic water softeners to grow, the more difficult controlling the. brine levels in
effluent will be." Yet the financial implications of this trend are significant. In addition to
the planned industrial brine diversion line (costing over $1 million), Escondido is
building a water reclamation plant at a cost of $46 million. - Unless non-IU brine
discharges can be controlled; these large capital projects will not be able to deliver the .

" low-salt effluent needed for resale. Better cost accounting for the cost impacts of brine
(dischargers on system economics would certamly help the city to make the case agamst )

~ the automatic soﬁeners or brme discharge into the treatment plant in general

Full Cost Recovery »

Escondido managers stated that they try to set rates that will recover the full costs
of their programs, and have been successful in ensuring that overall wastewater costs are _
not subsidized from general tax revenues. - However, they acknowledged that going
beyond this to full cost recovery from partlcular types of customers was much more
difficult due primarily to a “business friendly” environment. This pressure is faced by
many programs around the country. Yet, these same businesses must pay market rates for.
all of their other production mputs it is unclear why wastewater treatment should be
different. , ‘ o - :

Within Escondido, industrial dischargers pay a flat fee per 1,000 gallons. There is
no surcharge for constituents such as TSS or BOD because the. flow from these
dischargers (less than 2 percent of the total) is too small to be worth the extra effort to
‘surcharge. There is no attempt to recover the cost of perrmttmg the facilities either. Oil
and grease dischargers, such as restaurants, pay a flat fee of $160 per year, plus a fee per
1,000 gallons of wastewater sent to the sewer. This fee covers less than 2/3 of the cost of
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the d1rect tlme spent momtormg and mspectmg o11 and grease pemnttees The efforts of
. program staff have cut the number of overflows and stoppages due to oil and grease in

o half over the past ten years. However, staff did note that if the costs of addressing the

.clogs were allocated to oil and grease d1schargers (a calculatlon they did not have the

mformatlo to‘make), the permlt fees would cover an m51gmﬁcant portion of the total
3

hat is fair or acceptable by partlcular constituent groups within the community. Whlle
* these reasons do not correspond to economically-efficient pricing, they do reflect the
olitical and organijzational realities faced by hundreds of POTWs across the country
Given thes rea11t1es

F orty-ﬁve commumtles, compnsmg an aggregate

2.5 m11110n people purchase MWRA'’s wastewater transport and treatment

MWRA owns three treatment plants the recently constructed Deer Island
treatment plant which prov1des primary and secondary treatment with enough capacity to
replace two older primary treatment facilities; the Nut Island treatment plant (scheduled
to be taken out of service in 1998) and a smaller, decentralized facility in Clinton, MA
prowdmg service to two communities. MWRA’s capital upgrade has been ongoing for
* the past several years. Once complete, this new plant will have a primary peak hourly

capacity of 1.27 billion gallons per day (mgd) and a peak secondary hourly capacity of

o

788 _mgd.* Several characteristics of MWRA’s system and operations related to cost -

. -accounting and budgeting contributed to the selection of MWRA as a case study:

? A51de from grease removal, the city ﬂushes portlons of its collection system

:known to c wg ﬁ'equently every three months rather than their norm of every 18 to 36

onths

m-38.

MWRA, Fzscal Year Proposed Current Expense Budget February 24 1997 p
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¢ Role as a Wholesaler. MWRA estabhshes a wholesale rate

structure used to bill the communities within its service area. The

mcentlves within MWRA'’s rate structures may not _necessarily

- pass through to individual users, as it is up to individual

commumtles to set local user charges. MWRA centralizes controls

. in some operational areas (such as pretreatment) to ensure better‘,
control over its treatment system.

o Challenges of Managlng a Large and Spread Out System The
- size of MWRA s service area and the variation among
hcommumtres ‘within the service area create a complex series of
factors for MWRA to con51der in decision making, including -
~ variations in the cost of service and the ab111ty to pay for service.

e - Reliance on an Old Collectlon System. The collection systems
‘within many of the service area communities, as well as many of
the interceptor mains owned by MWRA, are predommantly very -
" old and in need of repair or replacement. Cost accounting systems
- that help to pnontlze system mamtenance and replacement become .
‘extremely important. :

Themes underlymg many of the issues we hlghhght here are the management
challenges that increase with the size and reach of the POTW, and the: difficulty in
establishing the proper price signals for optimizing plant efficiency and protectmg the
envnonment These issues are discussed in greater detail below

: General Approach to Cost Accountmg and Budgetlng

‘ Wlth an annual budget of $900 million (capltal and operatmg combmed) and
- capital upgrades with a total cost measured in the billions,’ sophisticated financial control '
systems are imperative in order for MWRA to’ function. Although the Authority does.
receive some financial assistance through state ,and federal grants or loans, the vast
majority of its capital funds must be borrowed on capital markets. Without accurate and
' transparent financial reporting, the Authority would never be able to borrow funds. To
ensure accurate budgeting and financial reporting, MWRA has its own internal finance
department with a budget of nearly $4 million per yeat. The administrative function: of
the sewerage d1v151on w1th d budget of $2.6 million in FY95 and whlch is separate from s

_ 5 Although the construction of the Deer Island pI'OjeCt is’ nearmg completlon the
Authority is projecting total capital improvements worth.$3.0 billion between FY 1998
and FY 2007. Capital improvements over the next thrée years for the wastewater system
alone are estimated at $680 million. (See MWRA FY98 Proposed Current Expense -
Budget pp 1-23 - I—26) :
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LT "MWRA. prepares 1ts accounts in comphance with Governmental Accounting

: *““Standa.rds Board (GASB) procedures for an enterprise fund. GASB procedures provide
=t outsiders (primarily investors) with the information they need to assess the ﬁnan01a1
z‘health of the Authority. K elements of MWRA sreportm include:*

Acc al Accountmg The Authonty recogm s revenues at the
' point in time they provide services, and expenses at the point in
time they receive services. As noted in Chapter 2, accrual
accounting is especially important in the area of capital budgeting.
MWRA depreciates its capital purchases over their estimated
service life, allowing them to better reflect the annual cost of
~ capital services used. ” '

Recogmtlon ‘of Liabilities Incurred MWRA recogmzes and .
. reveals liabilities or potential liabilities they have incurred in the ‘
course of their current operations if they could affect thelr financial
health or, cost of operations. Some examples mclude long-term -
se obligat ns law suits, environmental liabilities, or exposure

to losses on risks that they have self-msured for

. Fi anclel Statements. MWRA prepares ﬁnan01a1 |
statements that are audlted byanmdependent udltor o

A

-Although much larger. than Escondldo there are some similarities in their

- approach to budgeting. For example an important concern wnhm MWRA hasbeento - -

reate separate sewer and water accounts, as required by its Enabhng Act Transfernng
funds between the sewerage division account and the water division account requires

o ‘approval of the Board of Directors. This separation is particularly important in those
‘ mumcxpahtles and _]omt authorities, such as MWRA, that do not provide sewer and water -

services to the same universe of customers. In MWRA’s service area, some communities
" receive one service, others receive both. MWRA’s budget documents reflect this
separation.

~ The Authority prepares both a detailed current expense and capital budget on an
Wf‘annual basis for the sewerage division. The current expense budget provides information
Lt First, data are broken out by line item, such as wages and salaries;
intenance; professional services; etc. Second, this same budget information is broken
fout‘by pro; area. “These program areas are shown below in Exh1b1t 4-2.

S ‘Ibld App ndix D “Massachusetts Water Resources Authonty F1nanc1a1‘
;S ments Supplemental Schedule June 30 1996 and 1995.”




Exhibit 4-2

PROGRAM AREAS IN MWRA SEWERAGE DIVISION
-Administration
-Facilities Development
-Residuals i
-Toxic Reduction & Control
-Environmental Quality
~Wastewater Engineering
-Wastewater Construcnon
-Transport ‘
-North/South Wastewater Treatment Processes (mam treatment plant and pump
statlons) . :
-Clinton Wastewater Treatment Plant .
Source: MWRA, FY98 Proposed Current Expense Budget p- II-5

. The capital budget proVides a ,three-year, detailed assessment of anticipated .
capital improvements, and a less detailed projection going out ten years. Projects within
the overall Authority are grouped by program area (Boston Harbor Project, wastewater,
water, business and operations.support). There is one additional category, contingency,
which makes allowances for unanticipated costs for.the proposed’ pr03ects. The
contingency is estimated at roughly 9.5 percent of the budgeted projects.” Within the:
Sewerage Division, projects are further grouped by category, including interception and
pumping, u'eatment Deer Island on-going capital improvements, residuals management, .
combined sewer overflows (CSOs), and other. The budget then prov1des pro_]ect-spemﬁc
mformatlon on each planned cap1ta1 1mprovement

With a much bigger service base than Escondldo many of the support functions
'(such as engineering, legal, etc.) which Escondido relied on the city to provide are
separate divisions within MWRA. This includes departments such as Human Resources
and Public Affairs. Staff in these functional areas are also sometimes included within
some of the operating divisions. Despite the assumption of these functions within the
utility, cost accountmg issues regarding how to allocate support function costs to water
-and wastewater customers remain. This allocation is important. In the proposed FY1998
‘budget, for example, allocated support division and other indirect expenses total $42
million, 27 percent of the sewer division’s $154 million in total O&M spendmg. ‘

The massive investment 1nto new plant and eqmpment by MWRA has resulted in
more than a 500 percent’ increase in combined water and sewer charges for MWRA -
customers between 1986 and 1993, increasing water and sewer charges to some of the -
highest in the country.” Who would pay for the upgrade became a hot pohtlcal questron

7 MWRA, Proposed F. Y98-00 Capztal Improvement Progmm, December 30

1996, p. 3.

'* MWRA, February 1997, op. cit., p. I-40
0 Ibld p.I34

* . i
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‘ i d.mg ‘The data‘to support this rate structure relies on the allocatlon of costs “
to specrﬁc functional areas and then to customer classes. However, the allocations
}myolve numerous app x1mat10ns and averagmg of costs srgmﬁcant cross-subsxdles

A central focus of this report has been on accurately tracking the cost of providing
wastewater treatment services in order to send the proper price signals to staff and to
dischargers. In a private market, price signals pass relatively unhampered through
multiple layers of intermediaries. This is because competition constrains passing through
too much, and the requirement to eam a profit in order to stay in business prevents
passmg through too httle Wastewater treatment 1s deferent :

. If communities made rate structure dec1s1ons purely on econom1c terms price
srgnals from MWRA s wholesale rates Would reach md1v1dual d1schargers ~ Higher

e problems encouraglng future mvestment to reduce the factor(s) of |
, Once po litical considerations influence the process by which local

odology is often distorted. Thus, -

~could perfectly track its costs and translate them into’ charges to
: commu.mtles there is no guarantee that the communities would set rates that sent the
- same srgnals to the key drschargers Some of the problems that aris are presented below

1ts wholesale rate methodology, MWRA recovers the ﬁmds 1t needs to | ‘ o
ﬁom 1ts member communities. Charges on ‘water and wastewater ame

s charges. These j o

two elements become the basis of charges ultimately paid by local dlschargers A
number of distortions in residential rates are common, though not all apply to every

- copumunity:

Infrequent blllmg Retall customers recelve brlls as mﬁequently
as twice a year, unlike most other utilities (orl gas, telephone,
electnc) where bills are sent monthly. This reduces the ability to
reflect seasonal variation in fees or to qulckly rectlfy hidden
‘changes in consumption patterns (e. -8 leaks) L




. Payments by landlord rather than service consumer. Both
water and wastewater bills are sent to the' property owner not to the
party consuming the water and wastewater services. While this
system enables unpaid sewer bills to become a lien agamst the
property, it also dramatically reduces the incentive of those living

~in rental properties to reduce their consumption of Water (and.
hence dlscharge of wastewater)

re

e Average of peak and strength surcharges ‘Retail customers
generally pay an average amount per hundred cubic feet (equal to
748 gallons) discharged. This amount reflects an averaging of all
peak and strength surcharges levied on the 01ty, reducmg the
incentive of any particular. user contributing to these peaks:
(mcludmg industrial users) to reduce them

e Hldden charges for Wastewater treatment Although much less

_common than it once was, some towns include the capital portion .
of water and wastewater charges with the property tax bill levied
on homeowners. This approach can make the actual charges for
wastewater services more difficult to see if the water/ wastewater
element is not listed separately, and hence weakens the ability of
pnces to tngger desired behawor changes, such as reduced water
‘consumptlon - /

e - Derived consumption. In most cases, retail wastewater charges -
are calculated based on a fixed percentage of water consumption,
since it is not directly metered at the point of discharge. This

_ system penalizes customers who use large amounts of water for
. non-sanitary purposes (e.g., irrigation). Many towns do not allow - -
-separate metenng for irrigation water. .

, Wholesale Rate Methodology

The translatlon between MWRA S costs_ and its Wholesale charges, in and of 1tself
involves a number of trade-offs and potential distortions in the rates charged to towns.,
This level of price distortion is in addition to the dilution in price signals described above.
We first provide an overv1ew of this rate methodology, and then dlscuss some of the ‘
potent1a1 issues with it. = »

. Includmg the cap1ta1 charges with: town property taxes enables re51dent1al
consumers to deduct the payments from the1r federal Income taxes. :
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" Reflecting the fact that the cost drivers for capital equipment are not necessarily
- the same as those for operating expenses and maintenance (O&M), MWRA uses a
. different method to calculate the rates for each. MWRA’s “Sewer Cost of Service
~ Methodology” identifies “functional areas” (e.g., pumping, treatment, residuals
_ management) which causs MWRA to incur operating costs and/or capital costs in
ewater collection and treatment. The costs associated with these functional areas are
then allo 0 “Cost Causative Factors” (e.g. Wastewater volume, TSS, and BOD) to
" develop average O&M and capital costs of wastewater service. MWRA costs of service
 are updated annually as part of the Current Expense Budget velopment process.

- O&M costs are allocated using total annual metered wastewater flow, total anmual
ge strength, septage, and high strength flow loads. As shown in Exhibit 4-3, flow-is
the largest determinant of O&M charges, comprising nearly 60 percent of the total. This
. reflects the importance of the _quantity of wastewater in driving operating costs.
‘Measures of strength such as TSS and BOD increase solids loadings and residence times
for treatment, and thus comprise the remainder of O&M charges. MWRA’s wholesale

te methodology al‘S‘Owé‘lthQgtehs costs to municipalities that have high strength users. A

- high strength user is a permitted industry discharging 25,000 gallons per day and having

~ an'average TSS and/or BOD strength of 400 mg/] or greater. For FY98, seventeen high

strength users were allogatc:d whpl?sale sewer charges as part of the annual sewer rate
- setting process. The surcharge rate above 400 mg/1 for either TSS or BOD is constant,
" however, for all levels of discharge. o

T -ap :C‘?‘S‘fﬁ‘ are_allocated using metered wastewater flow and loadings, along
Wlth populatlon . Capital costs are, by their nature, fixed whether or not the capital
‘capacity is being used. For this reason, MWRA has incorporated two other elements in
its capital rate structure. Monthly peak flow is an attempt to reflect the additional capital
demands, reqmred by peak surges, and comprises about 15 percent of total charges.
Population is used to aliocate the vast majority of capital costs, 75 percent of the total.
Population served drives both the collection system required and the provision of surplus
- capacity to address future growth. :

. The wholesale rate structure includes two important potential distortions. The
first involves peak flow surcharges. While MWRA has implemented some degree of
peak pncmg, peak “di‘s‘chargers may still be cross-subsidized by other users. The second
involves the allocation of such a substantial portion of capital costs on the basis of
population. Allocating the bulk of capital costs based on the number of people may

overlook other sources of high cost infrastructure such as peak flows or length of
‘ trunklmes - I I ST

L}

-~ While we analyze these distortions in greater detail below, it is important to draw

~ a distinction between cost allocation in situations of scarcity versus situations of adequate

- or excess capacity. Consider the case of VI. MWRA has already built the necessary
treatment capacity to handle high I/ levels. This infrastructure must be paid for whether

, . ormot it is used. Thus, eliminating pricing distortions, if it led to large investmerits by
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'  Exhibit 4-3 ‘ o
MWRA Rate Factors asa Percent of Total Charges (FY 1998)

Factor o O&M Costs N Capltal (Debt Service) Charges ' Source
. -~ (%000s) (%) - ($000s) (%) '
Annual Flow " . 83048  58.2% - 0.0%
Total Suspended Solids 35112  2486% . 6124 ° | 50%.
Biochemical Oxygen Demand 24,498 17.2% - 6129 5.0%

High Strength Component* - 2,770 . 1.9% 513 0.4%
Monthly Peak Flow . . e - 00% - ... 18,335. ..~ 15:0%
Populaton =~ S - 0.0% 91,765 75.0%

' Total 142,660 . 100.0% . - 122,353 100.0% (1)

MWRA Inflow and Infiltration as a Percent of Total Flows ) ' | 60% (2

Notes ‘ ‘ ‘ ‘
*Reflects high strength surcharges for ﬂow TSS, and BOD Amounts already mcluded in category totals.

N

Sources: f ' >
- (1) MWRA, "MWRA's Sewer Servnce Cost Allocation Methodology," July 15 1997.
(2) MWRA, "1 997 Update on Infi ltratlon/lnﬂow Reductlon Strategy," Dratft, August6 1997, p. 2
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: .Under the current wholesale rate structure, peak flows pajr only fifteen percent of
capital charges. In fact, however, inflow and infiltration, a large source of peak flows,
' comprises approximately 60 percent of average daily flows (the average valde in a survey

. of 107 POTWs nationally was 25 percent).!! A year-round average understates the

impact of the problem because peakmg capacny requ]rements are driven by annual peak
‘flows. MWRA estn:nates that I/I accounts for roughly 72 to 75 percent of maximum
.impact on capacity.”? Thus, the

llocation of capital costs likely subs1dlzes the sources of large peak flows, and
) reduces the incentives for. commumtles with partlcularly high II to invest in sewer
upgrades ~

. . “While quantlﬁcatron of the envuonmental beneﬁts of I1 reductlon is dlfﬁcult I/I
reductlon will reduce the quantity and frequency of raw sewage overflows upstream of
"MWRA facilities resulting in reduced pollution of local wetlands, rivers, and Boston
Ha incidences of raw sewage backups into homes. Staff felt that
‘the elimination of collection system overflows during severe storm conditions would be
- .virtually impossible but that the reduction of overﬂow events during marginal storms was
achievable. :

“-When we analyzed MWRA’s commumty-by—commumty data on peak ﬂows we
found that commumtles with the highest /I percentage of peak month flows are likely to
sbe the _ones, recervmg the largest cross-subsidies from the current rate structure ‘

3 grades to reduce the problem more eas11y than the.less
anng a dlsproportlonate share of the hlgher costs of waste

Vi Wough the recovery rate on peak ﬂows is perhaps too low in the current rate
structure it is important to recognize that the surcharging for peaks at all is a substantial
1rnprovement, and is only possible within MWRA as a result of a substantial mvestment




water treatment capital infrastructure.™ Convertmg raw data on peak flows to cost
accounting estimates of how much these additional flows have cost. the system might
enable. the Authority to ehmmate cross-subs1d1es from . less-wealthy to wealthler
: commumtles - : : -

Whether or not the political environment will allow hlgher charges for peak flows
to some of these communities is an open question. In addition, MWRA would need to
carefully evaluate how customer reactions to higher charges would affect the Authority’s
allocation of capital infrastructure charges. However, improved accounting for the cost
of peak flows could help the authority to pnontrze its own financial assistance for I/I
controls. Currently, their Local Financial. Assistance Program distributes money to
- communities to us¢ towards reducing UI, of which 75 percent is used for construction -

" costs. MWRA has chosen to aggressively address this problem through zero-interest

~ loans and grants to communities as incentives to repair and replace old wastewater mains.
* The ﬁmdmg is substantial -- $64 million over a ten-year period.”* - However, the grant .
program funds are allocated among all sewer communities based on respective share of
overall MWRA sewerage system charges rather than based on VI rates or CSOs. Again,
there is a trade-off: each community wants its “fair share” of the grant program, yet a
different allocatlon mechamsm might well do more to reduce MWRA s aggregate
costs. " , _

Allocatlon by Populatlon

As noted above in Exh1b1t 4-3, the largest factor in allocatmg capltal costs is
populatlon Half of this charge is based on the sewered population within a particular
" town, reflecting their use of current capacity. The other half of the population charge is
based on the census population, including those not currently discharging to the system.

This allocation reflects the implicit standby capacity that MWRA provides as more and -

more of the people in these commumtles shift from septic systems to sewers.

* See MWRA, “CY 1996 Commumty Wastewater Flow Estimates Ranked Flow -
Components,” August 5, 1997. We compared peak I levels to average per caplta
income levels and found that many communities with below average incomes were
paying more than their share of peak flows, while many cormnumtles with above average
- incomes were paymg more. - , e

¥ MWRA," MWRA Inﬁltratlon/Inﬂow Reductlon Strategy Discussion w1th'
WAC “August8 1997 p-3. - A T

' MWRA staff also noted that communities that had already invested substantial
sums in reducing their own U1 resented subsidizing communities that had done little in -
this regard : - : ’
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~ The use of population for allocatmg overall capital does have 1ts weaknesses,
~however. First of all, much of the demand for the current scale of trunklines and
treatment capacﬂy is due to peak flows rather than populatlon 7 Secondly, while
collection system infrastructure is loglcally allocated based on census population (since it
has to be installed even if few people in a town are currently using it), most of the
-collection systems within the towns are owned by the towns themselves, not MWRA.
Other factors that would be likely to drive up collection costs, such as distance from the
treatment plant (requiring more miles of trunklmes and more pumping stations) are not

tment per cap1ta, a possible strategy to ensure

recovery of already-spent capital. However,

ﬁ the capital needed is peak flows. Peak flows,

turn, are dnven by I/I not by sanitary flows (which are hnked to population). Because
©it ‘redu‘ “

capaclty in an optlmal Way In addition, the lack of surcharges based on
tance from the treatment plant may hide break-points at which decentralized treatment
 alternatives become economic. L

es between commumtles and user groups can dllute the 31gnals to ‘

er discharges, dnvmg up capital requirements and system costs; however,
reaten the functioning of the wastewater treatment system. Discharges from
- ing ‘can cause plant upsets or trigger non-compliance with MWRA’s NPDES
perm.tt Thus despite bemg a wholesaler MWRA has maintained (and EPA generally
requires) centralized control of its industrial pretreatment program, known as Toxic
Reduction and Control (TRAC). Through centralized analysis and control not only of
~industrial dlscha.rges but of non-1ndustnal discharges of const1tuents of concern, TRAC

] me system were reduced by more than 50 percent between 1993 and
ersight of industrial dischargers has eliminated the large potential
E decentrahzmg overs1ght to the 45 sewer serv1ce commumtles would have

ﬂ . As noted above, I/I compnses 72 to 75 percent of maximum monthly ﬂows
ince peak ﬂows in nearly all MWRA communities occur in December, these peaks drive
‘the demand for system capacity.

‘ lude copper mckel s11ver zinc, chromlum cadrmum lead
1€ u.ry S ‘MW'RA Indu rzal Waste‘Report October 1996, pp 5- 6 -

y stable rate base, since flow reduction efforts



Much of this oversight has relied on regulatory approaches such as permitting,
~ inspection, monitoring, enforcement, and penalties. Increased fees have not been used as
a tool to modify discharger behavior to the extent they could be. For example, surcharges
on industrial users for TSS and BOD, often an important component of the price signals
.. that POTW’s send to industrial dischargers, are levied on the city within the MWRA
- service area.” It is then up to the city to decide what proportion of the fees to pass on to
industry in general or to particular IUs. The greater the pressure within a city to be
“business friendly,” the more likely that other non-mdustnal users bear part of the
charges for TSS and BOD : :

MWRA also charges industrial dischargers” a fee both for permitting and
monitoring, and staff state that this fee has encouraged some IUs to reduce their ,
discharges. Unlike strength surcharges, permit and monitoring fees are levied directly on .
the company, and do not go through the respectlve city sewer authorities. These charges
use a sliding scale (based, in part, on a point system) to more accurately reflect the burden
to TRAC of resource-intensive permits. This point system is rather innovative in that it
reflects the relative importance of certain constituents to MWRA’s NPDES and sludge -
disposal compliance. Those constituents which appear in concentrations nearest to .

"MWRA'’s effluent and d1sposa1 limits (including copper, lead and. mercury), and which -
could subsequently force MWRA into more expensive treatment or disposal options,
receive a greater welght in deterrmmng a ,fac1hty s momtonng charge '

' The point system aside, industrial users are subs1dlzed by non-mdustnal users. In
fact, MWRA made a conscious - decision not to create a pretreatment program fee
structure that recovered the full costs of their program as it would have resulted in much -
larger industrial fees. The current fee structure (which was only 1mp1emented in 1993)
aims to reduce total loadings, but is less concerned with full cost recovery.”® Asa result
permitting and monitoring charges are only meant to capture the full cost of labor time
for each activity (inspecting, permit writing, permit review, and monitoring) as well as
most of the laboratory -costs. Users are not charged the costs of litigation and/or
additional monitoring unless it is associated with a significant enforcement action. -Nor is
TRAC’s share of MWRA admlmstratlve and overhead costs. mcluded in TRAC’s fee’

- structure.

The point system is an approx1matron even of the direct costs that TRAC incurs to
monitor IUs. The amount charged for each permit was determined by d1V1d1ng the total
direct labor, matenals and services costs associated with permitting and inspecting the
regulated facilities by the number of permits issued per'year. Currently, this averages

' Within MWRA, these charges are levied by the Authority's Budget Department
rather than TRAC. MWRA has no authority to force member communities to pass the
strength surcharges back to the appropnate drschargmg industries.

2 All else bemg equal, hlgher fees on loadmgs will generally encourage add1t10na1
reductlons :
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$2‘860 per penmt Pemnt‘ length (2—5 years) is dependent on the level of attentlon and .

ose d1schargmg higher levels of pollutants of concern w1ll pay higher
it fee” ($1 430 versus $575 per_year) and be 1ssued ‘a shorter penmt While this

| TRAC is funded by MWRA’s General Fund, and all permit focs and penalues
3 collected by TRAC“ go to the General Fund _Annual budget appropnatlons to TRAC

;‘There is also 1o roll-over from | year-td-year of surpluses within TRAC (surpluses rev et

* back to MWRA’s Rate Stabilization Fund), reducing the mcentlve to optimize budget
‘ allocanons across budget years

ght and to strength surcharges that towns do not pass back

“onto their IUs), TRAC does try to focus its outreach based on the overall impact of
particular discharges on the treatment system. Two examples of this targeting are their
..current outreach to hospltals and dental ofﬁces to reduce mercury, and to owners of
‘ mdustnal cooling towers to reduce molybdenum loadlngs Although there is no plan to
mcl‘ease fees on these d1schargers to reflect the costs they force MWRA to incur, the
"Authonty is essentially using a demand-side management approach to control the
. constituents of concern. | :

“{JOutsourcm of BlOSOlldS Management o

. HMWRA‘has contracted w1th the New England Feltlhzer Company (NEFCo) to
' barge its digested and thickened sludge from the Deer Island and Nut Island treatment

exceptlonal quallty”) standards for land appllcatlon, thereby allowmg the product tobe

eted, distributed, and disposed of nationally. NEFCo ships these pellets by rail to

“ ent sites for la d application or use in blended fertilizers. 'Occasionally,
'MWRA pellets do not meet the federal lead limit for unrestricted use, When this occurs,
“ the osollds are used only at des1gnated land apphcatlon s1tes or are landfilled




" NEFCo has histbrically spent between $16/ton and ‘$72/ton (or an average of W

.about $50/ton) for land application or fertilizer blending, depending on sludge quality, . )

- physical properties, and the distance to the consumer (pellets are shipped by rail as far as .’
- Colorado). According to MWRA, the current market price to landfill biosolids is
.$76/ton. Additionally, during 1993 MWRA signed a 30-year contract with a landfill in

Utah to guarantee back up d1sp0sa1 capacity. This contract helped MWRA to reach an . _

agreement with the Commonwealth of Massachusetts, EPA, and the Court to avoid
constructing its own landﬁll as previously requrred as backup for its beneﬁcral use plans.
The contract contains a guaranteed transport and tipping fee that is somewhat above
current market rates. MWRA 'is not obliged to use this landfill if it has other disposal -
options. In fact, the landfill has offered lower spot Tates to" compete wrth less' expenswe ‘
‘altematlves that have been available.

This combination of factors provides an interesting example. It is cheaper to
i beneﬁmally use the pelletized biosolids through land application or fertilizer blending -
than it is to landfill biosolids. It is therefore in NEFCo’s interest to produce pellets that
meet all federal guidelines for unrestricted use. However, the terms of the current.
. contract do not vary the cost to MWRA based on biosolids contamination levels, even
though reducing this contamination is much more in the control of MWRA than NEFCo.

" In the same way that residential pricing for wastewater services diluted the 1ncent1ve for
residential customers to reduce water consumption, the NEFCo contraet terms have the
potential to reduce MWR.A S 1ncent1ve to unplement source reduction for contammants in |

their solid reSIduals : o

- In this specific. example a number of factors do mduce MWRA to act despite a -

- lack of short-term financial penalty for contamination levels. First, there are regulatory

pressures to bring down metals contamination in biosolids (in this case, Pb and Mo). In
~ addition, the NEFCo contract is relatlvely short (five years). Thus, any new contract .
_would likely penalize the Authority for contamination levels e1ther directly through
specific provisions, or indirectly through hlgher bid prices overall, and preparing for that
. contract reb1d requrres that MWRA start trymg to reduce metals loadmgs now. N

, However the general issue of a dlspanty between short-term and long-term
pressures is common in many POTWs, which is why it is worth mentioning here. In the

- NEFCo example, MWRA staff noted that the need to obtain a new residuals management

~ contract within only a few years was an important additional impetus to ensure that.

- metals- loadings were reduced so that all biosolids met EPA "exceptional quality”
standards year-round. Many other utilities face a disparity between short- and long-term~
pressures from out-of-date NPDES permits or capital infrastructure that is nearing
_capacity but that is far more expensive to expand or replace than it was to build in the -
first place. It is important that POTW staff recognize how the current situation is likely
to change over time so they can plan accordingly.” As noted above, changes in user
discharges can take years to achieve, so adjustments to rate structures, outreach, and
monitoring/enforcement need to occur well in advance of the new requlrements if they
are to be effective. ’ o
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Escondido and MWRA diffe ‘treme,”“f"ously ”m‘ size and scope Wlule local
ons dictate some of their issues of unportance (such as effluent reuse in

- California), both face a number of similar challenges in trying to balance political and

‘economic objectives. Both case studies illustrate how i improper price signals can distort
the behavior of dischargers in detrimental ways, dnvmg up total POTW costs and ‘
otentially reducmg environmental quahty as well. Similarly, both illustrate the
gé;js face in trying to maintain both proper pnce s1gna1s and

| unprovement




5. SUMMARY

. Improved budgetmg and cost accountmg can be an extremely powerﬁﬂ tool for POTW

. ‘managers.’ Across nearly evéry aspect of the POTW, understandmg how particular dischargers

~ and discharges’ drive treatment costs  can improve internal planning, rate setting, and the
incentives to.reduce pollution and peak flows. This report has provided an overview of a number
of useful tools to support the transition to improved budgeting and cost accountmg as well as
detailed examples of what parts of your operations could hkely beneﬁt We hope you w111 -
customlze these examples to your own plants.

Implementmg 1mproved budgetlng and cost accountlng will ot be easy. The pomts ‘
. below will hopefully help to keep the process in perspect1ve . - : -

J 'Focus on the’ Long-term Any smgle issue area, once you begin to
. address it, will uncover (or create) others ‘in need of attention. The -

unplementatlon process will not always be smooth. Thus, it is important

not to expect immediate benefits but to look for systematic gains in

~ understanding and control over a 2-3 year period. Implementing changes

~ (in rates for e;cample)" after the new system has identified problem areas

may also take some years. “Patience is important, but the new approaches

. will make many changes possible that would be inconceivable w1thout the

' 1mproved ablhty to 1dent1fy and qua.ntlfy cost dnvers

. Focus on the Utility-Level. Systematlc changes in the method used for.
~ cost accountmg and budgeting cannot be done within a single d;wslon as -
it is affected by, and affects, most of the other divisions in the enterprise.
Changes need to be implemented across the POTW and with the active
support of top management

e 'Spend Adequate Time Focusmg the Effort. ‘New cost accountmg and
‘ budgetmg systems will alter the 1nfonnatlon that managers- have to make
. critical decisions for the organization. The information that these systems
provide, and the format that they provide them in; will greatly influence
- the management of the utility for many years. Spend sufficient time early
in the process to be sure the systems answer the questions that are most
- important to you, and prov1de data in a useful format. Be sure to get
feedback on these important questions from &ll d1v1s1ons and from all -
levels of the organization; the view from the utlhty dlrector s office is
unhkely to convey all that is 1mportant ‘

e Treat the ,Systems as an Input to the Answer, Not the Answer Itself.
: - There is a temptation to take quantified data as the key input in a decision.
Analytical tools. help managers to structure a problem; they still require
interpretation. Economically-optimal outcomes may need to be balanced
against technical or pblitieal constraints.” Work with key staff to




to. mterpret the new cost accoun mg‘ and budgetmg‘

- mformatlon so that they can use it to make better decisions w1thout using

-t unquestlomngly

Share Lessons Learned. Many firms have unplemented the types of

udgetmg and cost accountmg systems descnbed here. However, the

enges ‘and hurdles faced by POTWs that try to do so will

ns of ut111t1es who have L

; Srou can afn much from them. A

- centrahzed forum (perhaps a spec1al area of EPA’s Ofﬁce of Water Web o o

site or its PIPES bulletin board for water-related 1ssues) in which to share -

‘ques'aons and advice on lmplementmg 1mproved budgeting and cost “

accounting might be extremely useful

you from increasing fees on the large IUs driving your elevatedm ”

osohds costs, the new mformatlon on costs can nonetheless be very

seful in pnon zing the use of mternal resources The net result w111 still

P :‘:‘be less pollution at lower cost.




GLOSSARY AND ACRONYM DIRECTORY

actnvnty cost pools - Accountmg groupings that sum a11 expendrtures related to a partlcular
orgamzatlonal activity, used in an activity-based costmg approach.

activity-based costing (ABC) - Cost accounting approach that allocates all costs w1th1n an 1
organization to processes, products, or projects on the basis of the activities that generate
those costs. Spending is grouped by activity, rather than department as is Oﬁen done.

: AMSA Association of Metropolitan Sewerage Agenc1es the trade assoclatlon of large municipal |
sewerage agencies.

~.average and peak demand method - Method of allocatmg capital mﬁ*astructure costs to system
users by assigning the baseline costs based on average demarid for services and allocating

re51dua1 costs, assumed to be associated with peak demand, based on peak demand patterns.

»benchmarkmg A detailed companson of ones own products or processes to those of other
competltors or serv1ce providers to identify avenues for improvement.

. capital budgeting - Process by which the POTW assesses long-term ¢apital needs, and estimates
' the costs and benefits of particular capital acquisitions. ‘An important aspect of capital
budgeting is the assessment of the full annualized costs of cap1ta1 services from partlcularv
plant or equipment mvestments ‘

_. coincident demand method - Approach used to allocate cap1ta1 costs to users based on the1r .
demand for system capacrty during the system's peak penod :

3

. cost accounting - Process by which costs are allocated to spe01ﬁc products or semces so that
. managers can better assess how their costs vary based on different activities.

‘cross-subsidies - Pricing or fee systems that charge one class of users or certain activities less than
: -the real cost of prov1d1ng service. Generally, cross-subsidies are financed through higher
. charges on other consumers. Cross-subsidies are independent of whether a ‘utility meets its
overall revenue requirement, and tend to exist in regulated markets more oﬁen than in
competitive ones. , ‘ : :

| debottlenecking - Bottlenecks in a plant are the "weak hnks" in productlon (or waste water
_treatment) where capacity is constrained, preventing an increased production or treatment
capacity. Debottlenecking is the process of 1dent1fy1ng and rectifying these- constraints.

. dlrect discharger - Industry with an EPA NPDES perrmt allowmg it to. discharge waste water
directly to.a river or stream rather than having to send it to a sewage treatment plant

FOG - Fats, Oil, and Grease discharges into the sewer system Term is apphed to both cookmg oil
and petroleum-based products. ‘

HARREF - Hale Avenue Resource Recovery Fa(:lhty, the wastewater treatment plant n Escondldo
- CA. .




cal costs - Measurement of the actual cost to install infrastructure. Hlstoncal COStS .
o ed tO replacement costs are oﬁen used aS a baSIS for Prlcmg WaStewater serVICCS aIld e

system through physmal defects in collection system such as cracked pipes,’ detenoratedmj”
00T ¢ constructlon Inﬂow mcludes flow entering the collection system from sump

life-cycle costing - Process of eyaluatmg not only the d1rect costs of prov1d1ng a product or service,
. butwmcosts throughout the life-cycle. This would mclude such factors as the environmental =~

ocate lnﬁ'aStructure Shared by many USeI‘S the mlmmum COSt rule A
capacity (plus a safety margin) needed to serve a standard user is

nsetts We HesourceAuthonty, the overs1ght body for water and wastewater
servu:es for 45 commumtles in the Boston area.

- Approach used to allocate the costs of cap1ta1 1nﬁ'astructure
e peak demand for the system for each individual large system
ef: Often used when mﬁ'astructure sizing is driven by customer rather than system peaks,
suchasmthe 51ze of lateral collectron lines.

°DES - ‘ Nat1 WalmPollutgnt | ‘harge Ehmmatlon System, used by the Env1ronmental Protectlon
Agency to track discharges to the natlon s water bodies.

’

peak leveling - The need for wastewater collectlon storage, and treatment capacrty is driven by
“peak demand. Peak levehng uses a variety of market and outreach approaches to reduce the
peak surges thereby defernng the need for add1t10na1 capacrty

- 'within an orgatmzatlon Process mapping is used to 1mprove estlmates of the real cost of a
partxcular orgamzatlonal ﬁmctron and to 1dent1fy ways to streamlme organizational



replacement costs - Cost to replace ex15t1ng capital infrastructure at today s pnces Replacement
costs can be lower than historical costs (e.g., if technical improvements have reduced the
costs of new equipment) or higher than historical costs (e.g., if labor costs, interest rates, or
siting costs have risen). : : L

resotlrce or shadow pncmg Linear algebra.tc analytic approach that estlmates the cost to a2 -
~ production obJ ective (generally profit) from a scarcity of a particular input OF TESOUrce. ‘

"TRAC - Toxic Reduction and Control Department, the d1v1s10n admlmstenng MWRA s mdustnal
' pretreatment program. ‘

- trunk lines - Large central sewer lines in a waste water collectlon system.

unbundling Process of dlsaggregatmg the various services provided by a utlhty such as

wastewater collection, billing, stormwater control, to be sure that the pnce of each service

. accurately reflects the cost of providing it. Unbundling tends to Temove many Cross--
subsidies that exist Wlthm the current pncmg structure.

- WWTP - Wastewater- Treatment Plant.
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‘ , Appendlx ‘ '
Memo From Water Quahty Assoclatlon Regardmg Automatlc Water Softeners

To: WQA Manufacturers

California Retailer Members
© ' Interested Parties :
“From: Carlyn Meyer-
: " -Director Public Affairs
Date:  May 27,1997 . ‘
Re: | Recent Court Decrsrons

- This fact sheetis intended fo answer the questrons most commonly asked of WQA about recent court decrsrons in
California. - . . ,

Status of Calrfomra Lawsuits:

As most of you know, the 4t appellate district court in San Dlego recently decided in favor of WQA regardrng local |
water softener bans. The appeal court agreed wzlh a lower oourt rufing that overtuned the Escondido softener ban

imposed in 1991.

We now have two pubrshed and certified court decrsrons one from the 2nd appellate district court, the other from the
4t appellate district court. The California Supreme Court refused to hiear the case, thereby letting the appellate
decisions stand. These dec:srons are, therefore, precedents that all California lower courts are obliged to follow.

. | .. The appeal courf's decision ends six years of WQA lmgalxon over softener bans

Scoge of Court Rulmgs ,

. When WQA first filed i m Escondrdo we had anhcrpated that all bans before 1978 were grand-fathered" into the
California Health and Safety Code.  The courts ruled that they are not. Therefore, these old bans are sub;ect to the
-same mterpretahon of the law as Escondido and Santa Maria. This means all Caiifornia residential softener bans are

unenforceable. : S -
Accordrng to WQA attomney Ladd Bedford of McQuaid, Melzler McCormrck and Van Zandt:

“With respect to those local ordmances stili on the books in Callfomla these two publlshed appellate
decisions create binding legal precedent. As a consequence, any trial court consrdenng these local

. ordinances would be bound to follow these appeliate decisions and conclude that local ordrnances bannlng
or unduly restnchng resrdenhal automatic water softeners which comply with state standards are void and

unenfomeable

Can Automatrc Water SOfteners Now Be Sold in Prevro slz Restncted Areas throughout Calrfomra

The courts have saxd yes, as long as they meet a 2850 grains of hardness removedlpound of salt used efﬁcxency rafing
and provided other requirements of the State Health and Safety Code Section 11678 5 are met. Be sure you also -
observe the laws of your local jurisdi chon mclud“rng pullmg perrmts

. Asignificantr number of California ortres experience, above-average levels of salts in therr source and wastewaters
“ Especially when they are pressured by the Reglonal Water Quality. Control Boards to achieve waste drscharge ;
standards, this is a difficult problem for them. Aooorrf ngly, to help address lhrs problem, WQA reoommends sellmg
only hrgh eﬂicrency DIR equrpment in Calrfomra _

We should ‘work with lowl ofﬁcrals and olher mdustnes to help mrtrgate these problems We can help by selrng only
hrgh eﬂiclency equipment and educating consumers to properly maintain thexr water softeners so that units remain
- efficient throughout their useful llves e ,




Ho‘w‘l) will local officials resgond to sales of softeners in areas that were once restricted? .

is depends on the situation, but few wil ‘we!eorine the court decision with open arms. Some officials will accept the
" fuling as state law. A couple of cities are already moving to reverse bans. However, even if a city does not officially lift
a ban, the court decisions say those bans cannot be enforced. .

Some agencies will understand that salinity problems are larger than water softeners and require much more
v awsawe ¥ comprehensive water and wastewater management programs to resalve. Others will be skeptical and challenge
 companies selling in their area. Still others will want legal proof or to consult with their respective city attorney. Alot
depends on how much local officials have followed the court case or how big the salinity problem is in their source

"Water.

t is extremely important that you educate your local officials. Expl’aiﬁ the softening brocess, espééially advances in x
et ince the bans were first impased in the 1960s and 1970s. It can go a long way towards building an
g with agencies with which you have contact day in and day out : '

ctor or lower level staff person not necessaily reflect the official
ng with this issue — you should talk directly with the Director of Public
y sible local official. They should know about the lawsuit decisions. If not,
» them with a copy of the Health and Safety Code and the appellate court decision itself.

Expect strict enforcement of rules regarding permits, installation specifications, advertising, the “3-day” cooling off
period, etc. And be prepared to respond to any negative consumer information campaign on the part of a city or water
j is nothing in the law that prohibits a local agency from “educating” consumers about softener brine and
's position on softeners. (They cannot, of course, lie and mislead or say softeners are illegal.)

'a “spot bill” (or “shell bill") in the Califomia Senate (SB ‘
360). These include the Association of Califomia Water Agencies, the Assaciation of California Sanitation Agencies,
- the League of Cities, and the Water Reuse Asscciation. The bill's language is harmiess at this time; however, it was
‘ as a way to reserve space on the legislative calendar for a future amendment to include language that could
tal to the industry. Although we have assurances from the bill's author that he would not add such
' ise alone. ‘ ‘ .

'WQA is poised to respond to any legislation that may be intreduced by opponents to our lawsuit wins. We have kept
key legislators abreast of developments in the lawsuit and have alerted them to our interests in the issue. WQA's
position also has support from many sizable end-user groups, such as those representing hotels, restaurants,

aunddes and hospitals. : : |

Wahavemade it clear that the industry could support legislation eohtainin.g"t;:ugher standards than what‘presently -

exists in state law but which meet curent industry capabilties (DIR, 3350 grains removed), provided local jurisdictions "

authority fo ban products. "

The water and sanitation agencies will confinue o portray their position as serving the public good. However, many
legislators have tax-paying consfituencies who would suffer i{the‘){ were prohibited from using softeners. ’




Page 3—Court Dedisions .
 Other issues that may be raised
' Q' Cana pn'vate homedwhers association ban water softeners as part of rts covenant’

A They may be able to, dependlng upon how the covenant is written. Condomlmum association agreements are
more or less contracts entered into voluntan“ly by pnvate c:tlzens

Q: What if my local officials say they are banning bnne drscharge tinder the sewer laws, not water softeners
perse?

A: Several districts have brought this up It may be away to czrcumvent the court decxsxons However, a dxstnct
~ cannot single out water softeners It would be in violation of state law.

Q: My clty says that the Regronal Water Qual:ty Control Board bans water softeners

A: Thisis nonsense. ‘The Regional Water Quahty Confrol Board sets standards for mumcxpal sewage treatment
plants. Some cities believe that if they are in violation of those discharge standards setting TDS limits, it gives them -
the right to ban water softeners. It does not. Plus, the Regional Water Quality Control Board does not have the power
itself to ban water softeners or even to tell cities what specific actions {o take to comply wath board-issued standards

. Neither do the State Water Resources Control Board or the EPA. v

To receive a copy of the appeliate court deotsxon orthe Cahfomla Health and Safety Code, fax your request to WQA at
630- 505—9637 : )
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