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ABSTRACT

There are tremendous benefits available to Facility and Energy
Managers by combining water and energy services. This trend is
likely to become common worldwide over the next decade. This ar-
ticle will emphasize how energy managers can use the same requisite
skills to address water issues and generate additional savings.
————————————————————————————————

The need to preserve water as a resource is certainly important
and, as with any resource that is metered and purchased, there are op-
portunities to reduce consumption and save money. In fact with water
service reductions there are accompanying sewer charge savings as well.

These savings can be significant. A recent university performance
contract the author worked on generated $1.5 million in water savings
alone over the 10-year term. Of special interest with water, as with elec-
tricity, is that the resource can be viewed from both the supply side and
demand side.

Energy managers are quickly adopting demand side measures that
offer savings, because they are very similar to energy measures. The
opportunities for plant efficiency programs that deal with infrastructure
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will become evident to any energy manager. Motor opportunities have
spurred DOE’s Motor Challenge to cosponsor an Energy Efficiency Fo-
rum with Water World Magazine. Water system challenges are “plant”
and “infrastructure” oriented, and can be addressed by efficiency pro-
grams, thus saving water, energy and money.

The key factor to consider regarding analysis of economics and
financing for energy and water projects is that energy managers must
look beyond traditional approaches.

Economic analysis for energy projects has been an evolving science
for three decades. In the past there was a tendency to focus on short-
term approaches such as simple payback, yet a more comprehensive
view of economic analysis is becoming much more popular as managers
gain more experience with life cycle costing and other more long-term
techniques.

This article presents a broad perspective on economic analysis for
water projects, and advocates using the results of this analysis to create
a compelling story that justifies a combined investment in energy and
water efficiency, whether it is funded internally or through external
sources. Energy managers know well that an economically beneficial
project is much more likely to be implemented whether the money is “in
the budget” or not.

Water conservation measures (WCM) can help with the economics
of many projects, particularly where many of the “easy” energy projects
have already been done. This article will explore trends and tools that
owners may expect to see in energy and water management project fi-
nancing and analysis. Most importantly the intent here is to provide a
framework for rethinking how owners manage and reinvest in our facili-
ties.

The process of economic analysis always begins with the premise
that cost effective projects are
those that generate enough cost
savings to repay the investment,
and ideally have excess savings
left over. Energy managers today
are realizing that water continues
to increase in value as a resource,
and operations and capital bud-
gets present even greater eco-
nomic value.

The key issue for water
managers is to look for effi-
ciency opportunities not
cost reductions; how can we
deliver the same level of
service with less cost?
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As a result, improving operating efficiency can mean big dollar
and resource savings. Efficiency in this sense means “providing equal or
more output (water) for the same amount of input (cost, energy, etc.).”
Unlike operating cost reductions, this means that the mission of the
organization need not suffer.

The search for opportunities to improve water systems efficiency
results in a host of solutions, many of which are technology driven. With
efficiency, technologies managers can address water, energy, operations
and capital costs, and get some unexpected benefits. Among those tech-
nologies that generate supply side savings are: waterline infrastructure
restoration systems, SCADA systems, gas-fired pumping, variable speed
electric motors and enhanced filtration and purification systems. De-
mand side projects will seem even more familiar to energy managers.
Consider the similarity in these measures: replace a 100 watt incandes-
cent lamp with an 18 watt compact fluorescent or replace a 3.5 gallon
per flush toilet with a 1.5 gallon per flush toilet.

The following reviews the synergy between traditional energy
projects and these measures for building managers. In particular it re-
views the concepts of economic analysis and financing for projects to
highlight the synergy between energy and water measures.

This article also addresses the supply side of a water system and
the challenges that are faced with this type of infrastructure. These chal-
lenges lead to many opportunities for a variety of managers who main-
tain water systems for such facilities as a university, municipality or
industrial complex. In each case, water, energy, operations and capital
savings from the technology can allow managers to address high costs,
and replace or modify existing equipment. There are countless other op-
portunities to improve efficiency and reduce operating costs on the sup-
ply and demand side of water systems.

STEP 1: ECONOMIC ANALYSIS

To provide a framework for discussing the feasibility of projects it
is worthwhile to review some of the most common approaches. Analyti-
cal approaches vary widely between private and public sector, as well as
from one organization to another. The optimum approach is for some
form of cost benefit analysis to be performed before a project is ap-
proved. That analysis will typically quantify the costs of the project and
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assign an economic value to every benefit produced.
There is an opportunity to expand that focus, and consider cost

effectiveness impacts on operations, as well as positive impacts on the
business via customer service, etc.—particularly where savings from a
project can be used to cover its cost and create a revenue neutral oppor-
tunity.

Techniques for economic analysis are varied; however, there are a
few commonly accepted methods that have been used extensively in the
energy industry. In the early days of energy management, the concept of
economic analysis was quite simple, It was widely accepted that energy
was in short supply, so installing more efficient equipment was a re-
quirement for the future.

This movement, however, was accelerated because there was a fi-
nancial incentive in the short term to achieve energy efficiency; the
owner could save money. The result was economic analysis of projects,
and with the obvious drivers, it was not necessary to be especially so-
phisticated.

Therefore, simple payback was good enough, and the primary fac-
tor evaluated was: Could a project pay for it self in three to five years
from energy savings? Other benefits were not quantified because it was
a given that this was a worthwhile investment, yet there are a tremen-
dous number of added benefits in operations and capital areas.

Expanding economic analysis to include a better estimate of the
true project value also requires consideration of operations and capital
savings, avoided cost, opportunity cost and the cost of money. It is
important to view value from a variety of perspectives, and to include
all positive results in the cost-benefit analysis. Conventional wisdom
dictates that when an investment is considered, companies complete an
evaluation to delineate the monetary value of all costs and benefits of
the proposed investment. Energy projects should consider the value of
all benefits not simply energy or other commodities alone.

Given that cost savings cover the full spectrum from commodities
such as electricity through operations and capital costs, economic analy-
sis must quantify all of these costs. Typically, the operations staff is
comfortable with energy savings, but a true cost benefit analysis must
attach a monetary value to all of the positive results of a project.

To do this it is necessary to look at the complete project. It may
not be feasible to include taking credit for avoiding property damage
and other catastrophic losses; however, there are many savings that a
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focus on the plant may not consider. These include the cost of money,
legal and bond counsel costs, and standby rates or other penalties that
may be avoided through efficiency projects.

This article cannot provide detailed examples of specific efficiency
alternatives. Rather, it will review a number of key areas that are typi-
cally overlooked. It also recommends the application of some new man-
agement techniques and business practices borrowed from another in-
dustry that focuses on scarce resources: the energy business.

This article reviews a variety of approaches for financing capital
projects. Here, we will focus on performance contracting. This tech-
nique is used extensively for energy and water efficiency projects by a
wide variety of public entities, and the article will review its value for
water system owners.

It is important to categorize the areas of analysis listed below.

• Measure commodities such as electricity, natural gas and water,

• Operations savings including labor, materials and purchased ser-
vices,

• Capital savings including avoided investment due to life optimiza-
tion

• Finance and other implementation costs due to reductions in
project size.

The key to this analysis is to look at the impact of the project on
the full organization and determine what the benefits are and how they
will appreciate based upon time value of money. Taking the benefit for
savings due to cost escalation should be a critical component of the
analysis as well. Recognizing that these economic realities do not remain
static from year to year is one of the most important reasons that a
simple pay back approach is not acceptable.

Commodities
This may be the simplest form of economic analysis. It is possible

to look at a current piece of equipment and its operating characteristics
to determine how much energy, water, etc. it consumes. In the simplest
of analyses where an existing device will be replaced by a new more
efficient device, the calculation is very simple. Determine (based upon
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consumption and hours of operations) how much of each type of com-
modity a device consumes per year and make the same comparative
measurement on the new device. Subtract the new consumption from
the old to arrive at the commodity savings and then multiply by the cost
per unit for the commodity.

In the simple payback method, the implementation cost is divided
by savings per year. At a minimum, more complex methods allow for
cost escalation of the commodity over time.

Operations Savings
Looking at the complete impact of a project requires an analysis of

operations savings. For example, replacing an older, less efficient piece
of equipment that requires more maintenance and may fail intermit-
tently will result in operations savings. The cost to maintain and repair
that equipment can be easily quantified and the economic value should
be included as a benefit in the analysis.

Operations savings are typically labor and materials savings that
result from more reliable process. For example, water pipeline restora-
tion that is accompanied by guaranteed performance that pays for wa-
terline point repair results in a direct savings in both labor and materi-
als.

Another example would be purchased services to hire a specialized
firm to conduct repairs on equipment when the expertise does not exist
internally.

These savings are often overlooked, yet are very real and should
be quantified.

Capital Savings
This is another important area that is sometimes called “avoided

cost.” If it is possible to engage in efficiency activities that will avoid
capital costs, these benefits should be quantified. A program that re-
duces unaccounted-for water by addressing pipeline integrity and leak
detection, for example, may delay the need to expand or upgrade piping
systems.

Any efficiency program that can have the net effect of reducing
operational hours and thereby extending life to delay the capital cost of
replacement should quantify avoided cost savings.

This avoided cost can have a significant impact on budgets and
lead to the final area of benefits and finance savings.
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STEP 2: FINANCIAL SAVINGS

Step 2 focuses on the reduction in related financial costs on capital
projects. In many cases the technical staff do not consider the cost of
money. A budget is requested for a project and if it is approved, no one
considers where the money comes from and what the acquisition cost is
for that money.

Many businesses and governmental agencies make a significant
effort to avoid taking on debt. At first glance this may seem like a cost
savings measure, however most organizations are becoming aware of
the negative impact that deferred maintenance can have on the business.

With the advent of the Governmental Accounting Standards Board
Statement Number 34-35 (GASB) the wisdom of such approaches is
being called into question for cities and universities as well.

That ruling particularly impacts infrastructure and requires that
water utilities depreciate that infrastructure and that they reinvest in the
infrastructure to ensure that it remains in good functional order. The
actions taken to find cost effective approaches to deal with infrastructure
and to optimize other plant equipment can result in lower capital fund-
ing requirements, and therefore financial savings.

GASB could result in much larger capital programs, yet it should
also drive much more creative approaches and help to address the risk
associated with operating aging plant. Aging equipment is more likely
to fail and cause damage or injury. This financial cost can not be easily
quantified but data do exist.

An interesting public works parallel is traffic light conversion to
light emitting diodes (LED). The operational savings in that case are
dramatic, with 80% energy savings, but one of the additional financial
benefits documented in Philadelphia was a liability cost reduction*.

The study documented an annual liability cost reduction savings
for the city of $50,000 in litigation costs arising from accidents and law-
suits resulting from burned out traffic lights. The litigation savings were
actually a real financial benefit, not unlike the property damage costs
that arise from water infrastructure point repairs.

The concept of justifying projects based upon a much more com-
prehensive benefit analysis is one that holds great benefit for water

*City of Philadelphia, Light Emitting Diodes for Traffic Signal Displays, Urban
Consortium Energy Task Force, December 1995
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systems. Another factor that has long been evident to energy managers
is to clearly define the benefits for the organization as a whole.

Those who ultimately approve projects are generally focused on
key indices that they believe define success or failure for the organiza-
tion. It is critical to also define how efficiency projects impact those
organizational benefits, and present these in conjunction with the eco-
nomic analysis to show the decision-makers how these projects support
the overall mission.

This concept is part of a new approach to manage a water utility
that analyzes the full cost of delivering service, as well as the value of
the resource. The full cost concept includes calculating all the expenses
and system efficiencies associated with various management techniques
that are used to make decisions, such as the “do nothing” or “replace-
ment based on “age and break history” used with waterlines.

To bring these ideas into focus, consider a few terms from the elec-
tricity business that suggest how management strategies must be devel-
oped for both “sides” of the meter. The “supply side” (water system
plant and distribution) and “demand side” (end use by the customer)
each present challenges and opportunities for cost effective manage-
ment, yet many efforts aimed at reducing both cost and water use to
date have focused on the demand side. The focus in this article is on
the supply side, particularly distribution infrastructure.

FINANCING FOR ENERGY/WATER EFFICIENCY PROJECTS

The approach to address system enhancements is to develop sys-
tem master plans, and capital improvement plans—typically for a five-
to ten-year period—and to identify sources of funding to complete the
plan.

This section will explore some sources of funding for capital
projects, and recognizes that a major driver for GASB is to ensure that
infrastructure and plant are not ignored even if debt financing is re-
quired for capital projects.

Commercial and industrial customers are most familiar with fund-
ing from operations or short-term debt instruments such as leases and
loans. The most common sources of capital debt financing for govern-
ment revenue bonds and general obligation bonds are very well under-
stood by public customers.
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Revenue bonds are commonly used by water utilities. These bonds
are debt and the utility will pledge, or secure the bond, with a promise
to use a specific source of repayment, typically from water revenue. The
American Water Works Association document M29, Water Utility Capi-
tal Financing, is an excellent resource to learn more about conventional
approaches.

Bond financing is effective and there is comfort with this approach,
however there are some issues as well. First, it is not always a cost-ef-
fective way to finance small capital projects as the administrative and
bond counsel costs are prohibitive below approximately $5 million. This
issue is complicated for many cities that do multiple separate small
bond issues to purchase motor graders, SCADA systems, fire trucks, etc.

The up-front cost and staff time required to complete these bond
issues is prohibitive, and bonds also require voter approval therefore
taking several months to complete. Other types of short-term debt may
be used for smaller projects such as bank loans, revenue-anticipation
notes and commercial loans.

Leases and certificates of participation are other familiar options.
Leases have become common for many types of equipment purchases,
including water conservation and infrastructure projects. These instru-
ments may also be taxable or tax exempt.

An exciting alternative vehicle that is being proposed on an in-
creasing basis to water utilities is the guaranteed performance or savings
agreement, generally known as “Performance Contracting.” Guaranteed
performance contracts blend several of the features from the more com-
mon vehicles and add a whole set of new services.

The financial instrument used for performance contracting is typi-
cally a tax-exempt municipal lease agreement, which can be imple-
mented in around 60 days without voter approval. But there are a vari-
ety of other instruments that may be used. When the instrument is a
lease, the repayment for these leases can be from operational or capital
budgets and can take place over 10 years, thus allowing projects to be
implemented with little or no up-front funding and at competitive inter-
est rates.

Enabling legislation exists in nearly every state to allow munici-
palities to lease-purchase combined packages of equipment and ser-
vices. However most companies offer the financing to simplify the pur-
chase for the customer, and are open to having municipalities use alter-
nate approaches.
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The performance contract approach is unique as a financing ve-
hicle because the seller, a water or energy service company, offers a
comprehensive service that combines evaluation, engineering, construc-
tion and construction management. This is unique because one service
company takes complete responsibility for the project implementation
and performance.

These companies complete the evaluation necessary to identify
appropriate capital measures, and in some cases this entails proprietary
technology. Such technology may be used to analyze infrastructure con-
dition or to calculate the efficiency that may be achieved through imple-
mentation of a new technology.

After completion of this evaluation, the service company will then
design appropriate infrastructure restoration measures or other technol-
ogy applications to implement the improvement. The service company
will generally provide a firm price to complete the evaluation, imple-
mentation and guarantee of performance.

This is particularly desirable for infrastructure, to allow water com-
panies an alternative to full replacement based upon age and break his-
tory, yet still get a guarantee of performance. It is also valuable to receive
a guarantee that savings will accrue from implementing a variable speed
motor on a lift station, or an automated meter reading system.

New technologies combined with new capital financing ap-
proaches are being introduced to the water industry on a regular basis.
Many of these approaches are proven and have been implemented
countless times for such projects as energy efficiency. In fact hundreds of
millions of dollars in capital energy projects are done each year by gov-
ernment entities.

This approach has been accepted so well that the federal govern-
ment launched the Rebuild America Financial Services Program last year to
try to develop a comprehensive strategy to finance energy-efficiency
projects. Programs of this type are being expanded to include water in
ever increasing numbers, and are therefore likely to serve as one pos-
sible alternative resource for water projects.

As a wrap-up to compare some of the traditional and new initia-
tives for financing, a comparison was devised to show various ap-
proaches. The table below compares the various funding options avail-
able to cities, focusing on the impact of payments on city budgets, as
well as the size project that may be addressed.

The finance alternative table is general in nature, because a host of
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factors will determine the cost impact of various financial alternatives
on budgets. It is reasonable to note however that the cost of market rate
loans will far exceed bond cost.

At the same time, performance contract approaches offered by
energy or water service companies will have very limited impact on
budgets, as they use savings for repayment. In most cases these ap-
proaches save more money than is required to finance the debt and
therefore are better than revenue neutral.

Note that energy service companies are common, and use guaran-
teed energy and operational savings to fund capital projects. A water
service company is a new concept, and will likely involve partnerships
between companies that provide infrastructure services and others that
are willing to guarantee performance and generate savings with this
approach.

These companies will finance projects through guaranteed perfor-
mance of the equipment installed and the resulting savings. No up-front
capital is required, and owners can finance energy efficient improve-
ments for an extended period of time.

This approach allows customers to buy equipment over time
without spending any more money than they would have budgeted
for operations or capital costs. Without question this is a new water
infrastructure-financing alternative that bear careful evaluation.

Market rate loans

Financing Alternatives

Cost
Impact
on
Budgets

Size & Scope of
Potential Projects or

…ability to meet the tremendous water infrastructure need

Water Service Company

Energy Service Company

Bonds: Revenue, GO

Revolving loan funds

Low-interest loans or lease-purchase
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For Further Information:
American Water Works Association Manual 36, Water Audits and Leak

Detection, American Water Works Association, Denver, Co. 1990, P.
34

Proceedings of Water Resource Management Conference, U.S. Depart-
ment of Energy, Federal Energy Management Program, Denver,
Colorado August, 20 -21, 1996, P. 51

American Water Works Association Manual 36, Water Audits and Leak
Detection, American Water Works Association, Denver, Co. 1990, P.
34, Water value ($150 per acre foot) for the Southern California,
The Water Program, Rocky Mountain Institute, Snowmass, CO,
1994
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