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City of Fort Wayne, Indiana

20-YEAR LIFE CYCLE COST EVALUATION
LIFT STATIONS, GRAVITY SANITARY SEWERS, AND LOW PRESSURE SEWER SYSTEMS

INTRODUCTION

This document was created by American StructuratPoc for Citizens Energy Group of
Indianapolis, Indiana. The City of Fort Wayne hastomized the document to the needs of City
Utilities.

USE OF THIS DOCUMENT

The intent of this document is to provide a stadd&ad basis of analysis that will allow for
consistent 20-year life cycle evaluations of gnasewers, lift stations, and low-pressure sewer
systems. Following review and understanding of ttasument’s content, the user will utilize the
worksheets included in the appendices to complét@-gear life cycle evaluation for the proposed
project.

The information included in the worksheets was tgped from actual City construction projects as
well as operation and maintenance data in Fort Wdgtween 2002 and 2012. Cost and inflation
data was developed from published information semirand reflect 5-year historical trends.
Therefore, this information is considered “typicétr Fort Wayne City Utilities lift stations and
gravity sewers. As a result, the data inputs shbaldeviewed and updated every five years at a
minimum. The goal of this document is to make this evalua#ie straightforward as possible.
Examples are provided in Section 8 of this repbiie user is encouraged to use the “20-Year Life
Cycle Cost Summary” worksheet provided in this doent. Electronic versions of the “20-Year
Life Cycle Cost Summary” worksheet can be obtaiinech City Utilities.

DEFINITIONS

3.1 Financial Definitions

3.1.1 Annual Costs: Costs regularly occurring at a yearly interval.

3.1.2 Consumer’s Price Index (Urban): CPI is a publication of the US Bureau of Labor
Statistics (BLS) that measures the monthly changesices paid for a representative
basket of goods and services and is used as aafjeneasure of inflation in the US
economy. The base year (equals 100) is 1982-198théoConsumer’s Price Index
(Urban) (CPI-U)(www.bls.gov/cpi/)

3.1.3 Producer Price Index (PPI): Measures the average change over time in the gellin
prices received by domestic producers for theipoutThe prices included in the PPI
are from the first commercial transaction for mgmgducts and some services. The
base year (equals 100) is 1982. The five-year geechange in PPI Item “Industrial
electric power” under the group “Fuels and relateatucts and power” was selected
for purposes of inflating power costs over timew{wbls.gov/ppi/)
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City of Fort Wayne, Indiana

3.1.4 Employment Cost Index (ECI): A quarterly measure of changes in labor costs, free
from the influence of employment shifts among oatigns and industries, published
by the Bureau of Labor Statistics. The ECI was sedato December 2005 (equals
100) in 2006. The 5-year average change in ECI'stdll compensation, Private
Industry, Construction” was selected for purposképrojecting increases in labor
costs over timewww.bls.gov/ncs/ec}/

3.1.5 Depreciation: A method of allocating the net cost of an assé¢hdse periods of
time expected to benefit from the use of the asiethis analysis, it is an accounting
concept, reflecting the expected economic lifehef dssets considered, based upon a
40-year depreciation schedule adopted by the Iadi#tiity Regulatory Commission
(IURC) for the wastewater system assets. Straightdepreciation means the cost of
the asset is depreciated in equal increments beeedonomic life of the asset.

3.1.6 Design Life (Useful Life): The period for which a component, device, or system
expected to function at its designated capacithiaut major repairs.

3.1.7 Discount Rate: The rate at which costs occurring in the future evaverted to
present worth. The discount rate in public sectojgats is similar to the Minimum
Acceptable Rate of Return (MARR) in private seqimjects. The discount rate used
for this analysis is the 5-year annual averagecohieflation (CPI-U).

3.1.8 ENR Cost Index: Engineering News Recolid a publication that measures changes
in construction costs on a monthly basis. (enr.tan8on.com/economics/)

3.1.9 Future Worth: The value of an asset at some future date, inflateceflect the
increased costs of providing or replacing that testssome future date.

3.1.10 Index Date: Date at which a particular index value is assigftgplically a monthly
or annual index date).

3.1.11Index Value: Valuation at a particular Index Date. Allows useéosbe able to
measure the change in values between Index Datdget are often stated in
percentiles, with a stated year being the base geaase period and equal to 100
percent.

3.1.12 Inflation Rate: An annual percentage of increase in the price oflgand services
as measured by the Consumer Price Index (CPI-U).

3.1.13 Least Cost Analysis: An analysis comparing the costs of mutually excesi
options.

3.1.14 Life Cycle Costs: Sum of all recurring and one-time (non-recurringyts over the
full life span or a specified period of a good,vs&#, structure, or system. It includes
purchase price, installation cost, operating cosEntenance and upgrade costs, and
remaining (residual or salvage) value at the enalafership or its useful life

3.1.15 Present Worth: The value of a future payment or asset discountazk o the
present period so as to be stated in “today’s doflad he discountate often reflects
the time value of money and the impact of inflation

3.1.16 Residual / Salvage Value: For purposes of this analysis, it is assumed tiet t
residual / salvage value at the end of the 20 tgzar shall be equal to the remaining
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straight-line depreciated value of the originaltafshe assets based upon a projected
40 year useful life for the assets considered.

3.1.17 Single-Payment Present Worth Factor (P/F Factor): The conversion factor
that, when multiplied by a future amount (F), yeell Present Worth (P) of an future

amount “F” after “n” years at interest rate (oratiant rate) “i.” The formula is as
follows:
L
F~ @+

3.1.18 Single-Payment Compound Amount Factor (F/P Factor): The conversion
factor that, when multiplied by a Present Worth, (#¢lds the future amount (F) of
an initial amount “P” after “n” years at intereate “i.” The formula is as follows:

Flp=@+0d"

3.1.19 Geometric-Gradient-Series Present Worth Factor: The conversion factor that,
when multiplied by an annual payment in Year 1)(Aields a Present Worth (P) of a
series of yearly future payments, which increasa edte of “g” each year, for “n”
years with an interest rate (or discount rate) THe formula is as follows:

1+ g\"
P/ _ 1- (1 + i)
i—g
3.2 General Definitions

3.2.1 Design Standards: References the most-current version of tiaty Utilities
Design Standards Manual”This manual is available on the Fort Wayne websit

3.3 Lift Station

3.3.1 Lift Station: A sanitary lift station that is equipped with ccardt speed submersible
pumps in a wet well, a separate valve vault, and\[3& controls meeting City
design standards.

3.4 Low-Pressure Sewer System (For Septic Elimination)

3.4.1 Low Pressure Sewer System: A low pressure sewer system consists of a network
of pressure pipes and grinder pumps, which shrédssand are often installed at
each home.

Note This evaluation assumes more than ten grinderppstations will be provided
for the proposed septic elimination project andt tB2ZOne pumping units are
supplied.
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LIFE CYCLE COST METHODOLOGY

4.1 Present Worth Analysis

The purpose of a life cycle cost analysis is tolwata all of the present and future costs to
construct and maintain a facility over the lifetbe asset. A present worth analysis allows
comparisons between the value of spending a dwltiy for initial construction versus the
future costs of operating, maintaining, repairiagd replacing a facility over time. Present
worth can be a valuable tool to weigh the totalts@s$ different construction alternatives,
especially when expenses are incurred at diffggeimtts in time. In this case, a present worth
analysis has been completed comparing gravity sew#rstations, and low pressure sewer
systems.

To determine the present value of a project’s dvewsts, future costs are determined by
inflating the current costs to reflect increasestsat the time of the construction or expense,
and then these future costs are discounted batdd&y’s dollars. If a project is expected to

have no future operation, maintenance, replacen@ntehabilitation expenses, then the

present worth is just the initial construction coktowever, if a project has future operation,

maintenance, replacement, or rehabilitation cogtsn present worth would include the

amount of money needed, expressed in today’s dpltarcover all future costs as well as

residual asset value at the end of the evaluatoiogb.

This model takes into account four different futaost or value components that will affect
the total projected life cycle cost: 1) future douastion costs to replace equipment or capital
upgrades, 2) annual utility expenditures to opetate lift stations and/or low pressure
systems, 3) labor expenses related to annual mainée, cleaning, or at the time of expected
repair and replacement schedules for the facihty 4) remaining salvage or residual value at
the end of 20 (twenty) years, assuming the as#idia\e 40 (forty) year useful lives.

Yearly increases in construction cost were basedhen5-year ENR Cost Index. This
construction inflation rate of 3.40 percent betw@®®5 and 2010 is accounted for in the
worksheets in Appendix A.

Yearly increases in power cost were based on tHe Blyear Industrial Electric Power Rates
published by Produce Price Index. This electriitytinflation rate of 4.30 percent between
2005 and 2010 is accounted for in the worksheeBspipendix A. Since the Utility will be
responsible for funding the future operating anghlaeement costs, it is important
conservative estimates of power costs are madeeetmcluding that a gravity sewer is too
costly. Therefore, the 20-Year Life Cycle Cost Watr&et will use 4.30 percent as the energy
cost escalator based on historic electric utiliiggincreases.

Yearly increases in labor cost were based on BLB®ipleyment Cost Index: “Total
Compensation, Private Industry, Construction” fra@05 to 2010. This labor inflation rate
of 2.94 percent between 2005 and 2010 is accodated the worksheets in Appendix A.
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4.2

Salvage or residual value is the remaining asdeewat the end of 20 (twenty) years, based
upon a projected 40 (forty) year useful life foetkach of the projects and straight-line
annual depreciation of the asset over its usdtul li

Costs are assumed to occur at the end of the Medinods whereby the costs are assumed to
occur one time at the middle of the year, firstthod year or continuously through the year
may be considered if justified. Although none béde models may describe the exact
pattern of actual cash flows, they will, in mosses, provide a sufficient level of accuracy
for economic decision making while offering the adtage of reduced computation.

Inflation and Discount Rates

Least cost analysis based upon present worth esyair assumption of future inflation rates
to facilitate a comparison of costs over time. $kenm fluctuations in inflationary rates have
been and will be experienced. However, over th@gsed evaluation period for the project,
rates are reasonably stable. The Consumer Prilex I(CPI-U) measures the cost of living
increases for all urban consumers from year to.y2apending upon the time periods that
one might reference, the average annual compoumieedase in CPI will yield different
results:

Index Changes Over Time |CPI Index (Yrs) - Compounded Average Annual Change
Index Date | Index Value 5 10 20 30 40

12/31/2010 218.056
12/31/2005 195.300 2.23%

12/31/2000 172.200 2.39%

12/31/1990 130.700 2.59%

12/31/1980 82.400 3.30%
12/31/1970 38.800 4.41%

From 1970 to 2010, the overall average annual chamgnflation (CPI-U) was 4.41 percent
per year. However, in the last 20 years inflathlas moderated, remaining relatively stable at
2.23 percent to 2.59 percent per year. Therefodis@unt rate of 2.23 percent shall be used
since 2.23 percent is the average annual rateflaftion for the last five years, and it is
intended this life cycle analysis be updated everg years. This discount rate will be
utilized so as to allow a comparison of spendimtplar today for initial construction versus
future costs incurred over time for operation, remance, utilities, repairs and capital
replacement, allowing all costs to be stated iddids dollars.” Using a discount rate can be
a valuable tool to compare cost alternatives, aalpowvhen expenses are incurred at
different points in time.
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4.3

4.4

Construction Costs Data Sources

Initial construction costs for gravity sewers, Btations, and low pressure sewer systems are
generally readily available. Typical initial consttion costs for sanitary sewer lift stations,
gravity sewers, and low-pressure sewer systemsieraled in the “20-Year Life Cycle Cost
Summary” worksheet in Appendix A of this documehhese costs were developed based
upon average installed costs from public sectojepts from 2002 through 2011. Although
the construction cost data utilized is from pulsiector projects (labor cost projections were
based on private sector data), they are applicédlehis evaluation for private sector
projects as well since the ratio of costs betwadnlip and private sector projects should be
consistent.

Operation and Maintenance Data Sources

Since the City of Fort Wayne has not tracked theraipon and maintenance (O&M) costs
for analysis, data provided by the City of Indiaokégpwas used to complete the evaluation.
A summary of the O&M costs provided by the Citylimflianapolis are provided below in
sections 4.4.1 - 4.4.3.

4.4.1 Lift Stations O&M Data Sources

The City of Indianapolis, through their contracteogtor United Water, has tracked
operation and maintenance (O&M) costs of Lift Stas since 1998. This information
was analyzed from all Lift Stations installed prtor2011, to determine any trends.
The data includes costs which include, but ardimoted to the following:

a) Corrective MaintenanceThe maintenance that is required when an item has
failed or worn out, to bring it back to working erd

b) Preventative MaintenancePreventive maintenance helps to prevent parts,
material, and systems failure by ensuring partserizds and systems are in good
working order. Preventative maintenance includeguleg and systematic
inspection, cleaning, and replacement of worn partgerials, and systems.

c) Routine MaintenancéNork that is planned and performed on a routiasidbto
maintain and preserve the condition of the systentoorespond to specific
conditions and events that restore the system tmlaquate level of service.

d) Capital Improvements (major upgradeBetterment to a building or equipment,
that extends its life or increases its usefulnegg@ductivity.

In addition to information supplied by United Watelata regarding replacement
periods and costs were received from Indianap@s@ed pump suppliers. The
results of this analysis are in Section 6.3.

4.4.2 Gravity Sewers O&M Data Sources
While maintenance costs for gravity sewers varyeliécross the country, they are a
small percentage of the total life cycle cost. Soertees routinely clean gravity
sewers every five to ten years, some never. Mtissailean gravity sewers whenever
a problem arises. City of Fort Wayne cleans sewdrsnever a problem arises. For
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4.5

4.6

this cost the City of Fort Wayne assumed a ten y&@) cleaning frequency. Recent
cleaning and televising projects were consideredda@veloping the unit costs
associated with this work.

4.4.3 Low Pressure Sewer Systems O&M Data Sources

The City of Fort Wayne does not plan to own or agethe grinder pumps installed.
However, there is still an O&M cost associated wilie grinder pumps. The
following sources were utilized to estimate thetdosoperate and maintain grinder
pump stations.

a) City of Lawrence Utilities — Lawrence, Indiana

b) Bonner Springs Wastewater Department — Bonner §prikansas

c) Fairfield Glade Community Club (HOA) — Fairfieldefnessee

d) City of Lake Tapawingo — Lake Tapawingo, Missouri

e) Lumberton Municipal Utility District — Lumberton,ekas

f) Twin Lakes Regional Sewer District — Monticellodiana

g) Coolspring—Jackson Lake Latonka Joint Authority —aké Latonka,
Pennsylvania

h) West Sound Utility District — Port Orchard, Waskinny

The size of the systems varied from 80 units t@@ nits installed, and the majority
of the municipalities are responsible for operati@mgd maintaining the grinder
stations. The results of this analysis are in $acii.3.

Salvage Value

For the purpose of this evaluation, the designslieé gravity sewers, lift stations, force
mains, and grinder pump station structures is 40sybased upon the recommendation of the
IURC. While each alternative may have a residadlier at the end of 40 years, all may be
functionally obsolete by hydraulic capacity or seevarea needs. Therefore, the salvage
value of gravity sewers, lift stations, force ngiand grinder pump station structures are
considered zero at the end of the 40-year dedign However, since this evaluation is for a
20-year life cycle, each of these items will inaua salvage value. For purposes of this
analysis, the salvage value will be the remainiatue at the end of the 20 year period,
assuming 40 year straight-line depreciation ofathset.

Life Cycle Cost Computation

A timeline of estimated initial and future costscaslculated in the worksheets included in
Appendix A. All costs are estimated in the dolldrat correspond with the proposed year of
construction (Year X). One-time future costs areltipited by the present worth single
payment factor for the year of the proposed wosk fieplacement costs, etc.) to convert to
2010 dollars. Costs occurring annually are mukighlby the present worth annual payment
factor to convert to 2010 dollars. A geometric geatl is used to account for inflation of
annual costs.
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After all costs are converted to year 2010 costs, dosts are inflated to convert them to
current year dollars at the time of constructidre (turrent year is referred to as “Year X” in
the Worksheets). The total present worth is the stiall present values.

5. GRAVITY SEWER OPTION - LIFE CYCLE ANALYSIS

5.1

5.2

Design Life

Although certain gravity sewer materials have pmwar claim, a design life exceeding 50
years, many other factors (i.e. hydraulic capadify@¢ct the actual design life of a gravity
sewer pipe. However, for the purpose of this ex@naand consistent with the rate order
adopted by the IURC for the Wastewater Utilitywill be assumed the design life of the
gravity sewer will be 40 years and residual / sgévaalues will be calculated accordingly.

Initial Construction

5.2.1 Gravity Sewer

For the purpose of this evaluation all the grasgyer construction costs will be considered
as the same regardless of the property on whiohktagction is proposed. The cost per linear
foot of intial construction for gravity sewer takieso account but is not limited to the
following:

* Pipe Materials

« Manholes
* Excavation
« Backfill

e Pavement
« Pavement Subbase

An oversizing cost can also be added as a lumptsuhe gravity sewer construction
section. The oversizing cost should be added tontiseellaneous construction cost if
oversizing is determined to be necessary.

5.2.2 Land

For the purposes of this analysis, it was assuntleseaers are located within the
right-of-way. Therefore, no easement acquisitiaopprty purchase has been included
in the Gravity Sewer Option. However, if land adition or easements are required,
these costs may be added as a lump sum in theti@ewer Construction Cost
worksheet as a miscellaneous cost.

5.3 Operation and Maintenance

5.3.1 Cleaning and Inspecting
The City of Fort Wayne does have an operations raathtenance (O&M) staff to
maintain the City’s gravity sanitary sewers. Howevhere is no set schedule as to
how often the sewer must be cleaned and televisedthe purpose of analysis the
following was assumed:

+ Inspection: Gravity sewers are inspected, on average, ongy & years.

Page 8



City of Fort Wayne, Indiana

» Cleaning: Gravity sewers are cleaned, on average, once éxengears.

A cost of $2.50 per foot to inspect and clean sapisewers has been input into the
20-year Life Cycle Cost worksheets. This cost iseldlaon recent prices to complete
similar work.

5.3.2 Maintenance
The costs associated with maintenance of gravitieseis generally covered with the
inspection and cleaning noted above. Thereforeseparate maintenance costs have
been included in the worksheets.

5.3.3 Replacement

The life expectancy of a gravity sewer is considete be 40 years. Therefore,
replacement costs of gravity sewers will not besaered in this analysis.

5.3.4 Rehabilitation
Through an aggressive rehabilitation program, titg &f Fort Wayne was able to
extend the life expectancies of gravity sewers. elmv, as noted above, the life

expectance of a gravity sewer is considered to(bgeérs. Therefore, rehabilitation
costs of gravity sewers will not be considerechis tinalysis.

5.4 Power Usage
There is no power usage associated with the Gr&atyer Option.
5.5 Salvage Value

Since the design life of gravity sewers is estiate40 years for the purpose of this
evaluation, gravity sewers will have a residuallage value at the end of the 20-year life
cycle.

6. LIFT STATION OPTION - LIFE CYCLE ANALYSIS

6.1 Design Lives and Replacement Schedules

For the purpose of this evaluation, Lift Statiommgmnents listed below are assumed to have
the following design lives and replacement scheslulehe estimated design lives were
established based upon information provided by Oiilities-approved pump suppliers and
typical life cycles observed by Lift Station opéoat staff through the year 2010:

Design Lives:

» Lift Station Structure: 40 years

* Pumps and Controls: 20 years

* Motors: 10 years

* Impellers: 7 years

* Valves: 25 years

* Force Main: 40 years
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Replacement Schedules:

Based upon the above-referenced typical desigs,litree following replacement schedules
will be assumed for repair/replacements of Liftti®ta components for the 20-Year Life
Cycle Evaluation:

Lift Station Structure: Does not require repairfagements; will include a
residual/salvage value at the end of 20 years (NBtaluation includes costs
associated with Preventative Maintenance and RelMiaintenance).

Pumps and Controls: Requires replacement in Yearedidual/salvage value at the
end of 20 years is included in the overall lifttista residual/salvage value.

Motors: Require repair/replacements at Year 1Géndvaluation; this cost is included
in the Yearly Maintenance Cost (see Section 6.8€g8pnuse it is not a capital cost.
The residual/salvage value at the end of 20 yesairscluded in the overall lift station
residual/salvage value.

Impellers: Require repair/replacements at Yeard Year 14; this cost is included in
the Yearly Maintenance Cost (see Section 6.3.5um it is not a capital cost. The
residual/salvage value at the end of 20 yearsdlidied in the overall lift station
residual/salvage value.

Valves: Does not require repair/replacements; ésedual/salvage value at the end of
20 years is included in the overall lift statiosickial/salvage value.

Force Main: Does not require repair/replacemerits;residual/salvage value at the
end of 20 years is included in the overall lifttita residual/salvage value.

6.2 Initial Construction

6.2.1

6.2.2

6.2.3

Gravity Sewer

The Lift Station Option will require gravity sewen the development to convey the
flow to the proposed lift station. However, becatise depths and lengths of the
gravity sewer may vary when compared to the Gra@igwer Option, there is a
separate table for the Lift Station Option in thea@Gty Sewer Worksheet in

Appendix A.

Pumps, Wet Well, and Valve Vault (Installed)

For the purposes of this evaluation, a lump sunt @0$160,000 will be used for this
construction item based on public bid tabs. Thist¢on 2010 dollars) includes all
labor, material, site work, and overhead costsntail a typical (approximately 25
feet deep) Lift Station according to City standafi@ser to the most current version
of the “City Utilities Design Standards Mantial The cost is included in the Lift
Station Construction Cost Worksheet in Appendix A.

Electrical Feed to Site

For the purposes of this evaluation, it will beuased the required electrical feed
(three-phase) is available at the lift station.ditehis is not the case, then an actual
initial cost to provide the required power feed mis included in the Evaluation
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6.2.4

6.2.5

6.2.6

6.2.7

Summary Worksheet (refer to 20-Year Life Cycle C&itmmary worksheet in
Appendix A). The estimated cost to bring three-ghaswer one-quarter mile to the
site is $25,000. If required, this cost shouldrdgaui in the “miscellaneous” line of the
spreadsheet.

Force Main

The Lift Station Construction Cost worksheet in Apdix A includes typical
installed costs for 4-inch through 10-inch forceimsalt is assumed the force main
will be installed utilizing open-cut constructiondathe material is Class 200/SDR-21
PVC pipe. At the time of publishing this reporthet force main materials (i.e. HDPE
and ductile iron) are also acceptable materialaceSithe costs of all force main
materials are subject to significant change, ther gball confirm costs when using
the typical construction costs included in Appendix The costs provided in this
table can be readily adjusted by inputting actualemal costs (per linear foot) and by
utilizing the proper inflation factor.

Land

For the purpose of this evaluation, it is assumeygpacal Lift Station requires a 35-
foot-by-35-foot footprint (or an approximate 0.08r& parcel) at a cost of $3 per
square foot. For “Private Development,” it is asedmthis cost is negligible;
therefore, no land cost is included. However, 8ublic Projects,” it will be assumed
the cost of parcel and the administrative costguiehase the parcel is a lump sum
cost of $10,000 (in 2010 dollars). The 20-Year lGfgcle Cost Evaluation worksheet
to be completed as part of this evaluation includesell to fill in that designates
whether the project is a “Private Development” Bublic Project.” The worksheet
automatically includes a lump sum cost of $10,080all public projects and no cost
for all private developments.

Site Work

This evaluation assumes a short access drive isreely For the purpose of this
evaluation, it is assumed all costs related towdek are included in the unit cost for
lift stations (refer to Paragraph 6.2.2).

SCADA

Supervisory Control and Data Acquisition (SCADAjuaements for Lift Stations
are outlined in the most current version of thetyQutilities Design Standards
Manual”

These costs have been included in the Pumps, Wkt &dd Valve Vault (Installed)

cost indicated above in Paragraph 6.2.2. Those lstimgp 20-year life cycle cost
evaluations should contact a City engineer to datex if the SCADA requirements
have been updated in a manner that would requisvakiation of the typical costs
provided in this report.
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6.2.8 Communications

The City’s current standards include requiremehéd include a radio and antennae
pole or telephone service that are compatible wighCity’'s SCADA communication
network. The costs of this equipment are alreadljded in Paragraph 6.2.2 above.

6.3 Operation and Maintenance

Operation and maintenance (O&M) cost data proviaethe City of Indianapolis will be
used for the evaluation. A summary of the O&M ca@stsprovided below in sections 6.3.1 —
6.6.5.

For the purposes of this evaluation, the O&M cdsise been divided into the following
subcategories (refer to definitions in Section§):4.

6.3.1 Corrective Maintenance (CM)

Items included in this subcategory include thedieihg:
a) Mechanical and Electrical Labor and Repair Parts

6.3.2 Preventative Maintenance (PM)

Items included in this subcategory include, butrestlimited to, the following:
a) Regular and systematic inspection

b) Replacement of worn parts, materials, and systems

c) Cleaning

6.3.3 Routine Maintenance (RT)

Items included in this subcategory include, butraselimited to, the following:
a) Response to Alarms
b) Bi-weekly Inspections
c) Cleaning Floats
d) Cleaning Wet Well
e) Exercising and Lubing Valves
f) Lubricating Equipment
g) Site Maintenance
6.3.4 Capital Improvements

Items included in this subcategory include intetemt major expenditures

(replacement costs) associated with normal wealifostation equipment. Capital

improvements are replacements with costs that ex26,000. Pump and motor
replacements as well as SCADA/controls replacemargsexamples of these. The
total costs of these combined replacements exc@8@@ based on information

provided by BBC Pump and Equipment. These expereditare assumed to occur at
year 20 or the end of the 20-year evaluation.

6.3.5 Lift Station O&M Cost Conclusions
Maintenance costs were split into two categories:
» Lift stations 20 horsepower and under: $3,900 par Y2010 dollars)
» Lift stations larger than 20 horsepower: $8,100ymar (2010 dollars)
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The above-referenced maintenance fees includeatmeanaintenance, preventative
maintenance, and routine maintenance of the Hitisgts. Examples of the types of
maintenance included in these fees are as follows:
a) Motor Rewinding For the purposes of this study, it shall be assimotors
are rewound at the following times during the 2@njdt station life cycle:

e Year 10

b) Impeller Replacementor the purposes of this study, it shall be assume
impeller replacement will be required at the foliow times during the 20-
year lift station life cycle:

* Year7
* Year14
c) Valve Replacement-or the purposes of this study, it shall be assuthat

the useful life of valves is 20 years. Therefditds evaluation does not
include valve replacements during the 20-yeastdtion life cycle.

The costs paid for maintenance do not, howevehjdeccapital improvements (refer
to Paragraph 6.3.4) and power costs. Note, thests ave based on 2010 dollars and
an appropriate inflation factor shall be utilizetiem evaluating the 20-year life cycle
costs for Lift Stations.

6.4 Power Usage

Typical power requirements (expressed in dollarsypar) to provide power to a Lift Station
have been developed and are automatically calcukadea linear function of single pump
horsepower by the “20-Year Life Cycle Cost Summamgrksheet in Appendix A. Energy
costs are assumed to increase at a faster rateCRhrBased upon historical increases in
industrial electric utility energy costs as meaduiog the BLS Producer Price Index, along
with the expected new investments required in otdezomply with the Clean Air Act, the
City of Fort Wayne will utilize an average annuakggy cost index of 4.30 percent for this
analysis. This assumption may be revisited frometimtime as warranted by changes in the
energy markets and utility rate changes in theréutu

6.5 Communications

The City’s current standards include requiremehéd include a radio and antennae pole or
telephone service that are compatible with the’€B8CADA communication network. The
monthly phone service fees are separate. For theopes of this evaluation, the “20-Year
Life Cycle Cost Summary” worksheet in Appendix Asases a yearly service fee of $240
for telephone.

LOW PRESSURE SEWER OPTION - LIFE CYCLE ANALYSIS - Septic Elimination ONLY

7.1 Design Lives and Replacement Schedules

Similar to gravity sewers, it will be assumed ttia design life of the low pressure sewer
piping will be 40 years. The design lives for thenps and controls are assumed as follows:
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Design Lives:

e Grinder Pump Station Structure: 40 years
* Pumps: 10 years

» Controls: 20 years

* Air Release Valves: 15 years

Replacement Schedules:

Based upon the above-referenced typical desigs,litree following replacement schedules
will be assumed for repair/replacements of Low sues Grinder Pump Station components
for the 20-Year Life Cycle Evaluation:

e Grinder Pump Station Structure: Does not requipairédeplacements; will include a
salvage value at the end of 20 years (Note: Evaluatcludes costs associated with
Preventative Maintenance and Routine Maintenance)

« Pumps: Require repair/replacements at Year 10hén dvaluation; this cost is
included in the yearly maintenance cost (see Secti®.1). The salvage/residual
value of entire low pressure system is includetth@tend of 20 years.

» Controls: Requires replacement at Year 20; salvagidlual value of entire low
pressure system is included at the end of 20 years.

* Air Release Valves: Require repair/replacementyaar 15 in the evaluation;
salvage/residual value of entire low pressure syste included at the end of 20
years.

* Force Main: Does not require repair/replacemesabyage/residual value of entire
low pressure system is included at the end of 20rsy@Note: Evaluation includes
costs associated with Preventative Maintenancdramdine Maintenance).

7.2 Initial Construction

7.2.1 Grinder Pump Stations

Public bid tabs, from the City of Fort Wayne uidéi projects, were used to determine
the construction cost of simplex grinder statiohBe bid tabs used did not reflect
delivered materials and installed costs; therefibre costs were adjusted to reflect the
installed costs. Based on the data, lump sum obst4,800 (in 2010 dollars) will be
used for simplex stations. Because the bid tab datanot include connection of
control panels to the homeowner’s power feed, atitiadal $1,200 is added in the
worksheets for each station to account for indialteof the power feed (see 7.2.2 for
assumptions regarding power feed costs). The pdeed cost brings the total
installed cost to $6,000 for simplex stations.

Generally speaking, the installed cost for the $xpstations includes $3,000 for
materials, $1,800 for labor, and $1,200 for poweedf These costs include the
following:

* Equipment cost of grinder station including confrahel

» Installation of the grinder pump station on the lkomner’s property

» Installation of the grinder pump’s control panelogmted on a wood post)
including power and control wiring from the grindenit to the control panel
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7.3

7.2.2

7.2.3

7.2.4

* Restoration of the homeowner’s yard due to constm@ctivities

* Power connection from the control panel to the hmnreer’'s power feed (see
7.2.2 below)

» Gravity Sewer Connection

* Septic Decommissioning

Electrical Feed to Sites

For the purposes of this evaluation, it will beuwased the required electrical feed
(single phase) is provided from the home to griredation site. It is important to note
a local disconnect switch would need to be instalear the grinder station per
Section 430 of the Indiana Electric Code. The estth cost for running the power
from the home to the grinder station site, inclgdihe required disconnect switch, is
$1,200 in 2010 dollars. This assumes the averaggargie from the control panel to
the connection point to the homeowner’s power fieesD feet. This cost is included
in the Grinder Stations Construction Worksheet pp&ndix A.

Low Pressure Sewer Force Mains

Small diameter force mains — typically 1.25-inchotigh 4-inch — are used in a low
pressure sewer system in lieu of larger diametawityr sewers. This analysis
assumes the force mains are directionally drillé&tT1 HDPE. Public bid tabs were
utilized to estimate the construction costs. Thean@ar Station Construction

Worksheet in Appendix A includes typical installedsts for 1.25-inch through 4-
inch low pressure force mains. Since the costdldb@we main materials are subject
to significant change, the user shall exercise ieautvhen using the typical

construction costs included in Appendix A.

Land

It is also assumed the low pressure sewer force nvdi all be located within the
right-of-way, so no additional easements will bguieed for the force mains.

Operation and Maintenance Costs

Operation and Maintenance costs associated witindgripumps and low pressure force
mains will be the responsibility of the homeowner tiypical septic elimination projects. The
O&M costs of the grinder pumps and low pressuredanains have been included in this
evaluation to ensure complete accuracy. A sumnoérgach cost is included below in
sections 7.3.1t0 7.4

7.3.1

Grinder Pump Stations O0&M

Information was obtained from eight grinder pumgtishs communities (see Section
4.4.3) located throughout the United States. A migj@f the municipalities are in
charge of the O&M on the grinder stations, andabherage annual maintenance cost
per pump is approximately $375 in 2010 dollars. sTlwost includes regular
maintenance as well as pump replacements. Theigasicluded in the Grinder
Stations O&M Worksheet in Appendix A.
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7.3.2 Electrical O&M
Operation and maintenance of this scenario woultsisb of replacing some of the
wiring and components at 20-year intervals. Comteoiel replacement would also be
estimated at 20-year intervals. The estimated tmséeplace the control panel and
miscellaneous wiring is $1,300 per station. Thistaxcurs at the end of the 20-year
evaluation period.

7.3.3 Low Pressure Sewer O&M
Cleaning of the low pressure has been assumed osnanal basis. This would
consist of a vacuum truck flushing the lines onee year. In addition, it has been
assumed this work would be completed in one dag d¢$timated cost to complete
this work is $2,000 per year in 2010 dollars.

In addition, maintenance of air release valves Wdd required. It has been assumed
for the purposes of this analysis that regular kimgcof air release valves is covered

by the cost noted in paragraph 7.3.1 above. Howeegular replacement of these

valves is also required. The assumption is thaaogpent would be required at 15

year intervals, and the cost to replace each val$625 in 2010 dollars. The salvage

value of the entire low pressure sewer systencisided as a lump sum.

7.4 Power Usage

Based on information obtained from the sourceschatmve, the approximate power cost to
operate a grinder station is $2 per month ($24ymar) per pump. This cost will be the
homeowners. The present worth value of power fer ghinder units is calculated in the
worksheets. However, this cost is not includedhim overall “20-Year Life Cycle Cost” of
the Low Pressure Sewer Option.

8. 20-YEAR LIFE CYCLE COST EVALUATION EXAMPLES

The life cycle costs for two hypothetical exampéyelopments were determined as part of this arsalgdli
gravity sewers (with the exception of laterals) assumed to have granular backfill, full depth paest,
and pavement subbase. Force mains that are notidirally drilled are assumed to be 90 percentative
backfill and ten percent in granular backfill. Fgmavity sewers, the trench width is assumed toebefdet
and a 1.5-inch overlay is assumed for a road 20weke. For force mains, the trench width is assuinoe
be six feet and no overlay is assumed.

Additional assumptions, including quantities, foack are detailed below. The two examples were
completed in order to illustrate the differencevimdn two types of projects that can be completéd T
examples should not be construed as “typical”’; hemeassumptions were made in an attempt to make th
developments realistic.
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8.1 EXAMPLE 1 - Project Lifecycle Evaluation

8.1.1

8.1.2

Gravity Sewer Option

In this example, a new development containing 10Mhés is being constructed in
year 2015. In the nomenclature in the worksheet526 referred to as “Year X.” The
following assumptions have been made for consooaii the gravity sewer option:

a) Gravity Sewer Constructiod,500 LF of 8-inch gravity sewer buried 8 to E2ff
deep, 4,700 LF of 8-inch gravity sewer buried 12@&deet deep, and 100 laterals
would be installed. These lengths are inputtedhleyuser into the “Gravity Sewer
Construction” worksheet yielding a total constrantcost of $1,525,000.

b) Gravity Sewer Operation and Maintenantée total length of collection sewer
(excluding laterals) of 9,200 LF is automaticalputted into the “Gravity Sewer
O&M” worksheet. At a cost of $2.50 per foot to aleand televise the sewers, this
yields a “Total 2010 Present Worth of Gravity Se@&M” of $51,000.

c) Remaining Useful Life ValueThe remaining useful life value of $762,500 is
calculated using the “Construction and Capital €ostlue of $1,525,000 and
utilizing straight line depreciation. This valug $hown is shown as negative
because it represents a residual value and nosta cbherefore, this value is
subtracted from the costs to establish the “TotdryX Gravity Sewer Life Cycle
Cost” indicated in the worksheet.

d) Gravity Sewer Life Cycle CostThe total 2010 present worth costs for
“Construction and Capital Costs” (i.e. $1,525,000laintenance Costs” (i.e.
$51,000), and “Remaining Useful Life Value” (i.&762,500) are automatically
inputted into the “20-Year Life Cycle Cost Summawdrksheet and converted to
Year X dollars yielding a “Total Year X Sewer Pnets&Vorth” of $960,000.
Note, this example assumes construction in yeab,2@hich is a user input into
the “20-Year Life Cycle Cost Summary” worksheet.

Lift Station and Force Main Option

In this example, the same new 100-home privateldpreent is being constructed in
year 2015 using a combination of onsite sewersaamew onsite 150-gpm lift station
with a 4-inch force main. The user inputs the regpiihorsepower of the pumps and
also indicates whether it is a public or privateject in the “20-Year Life Cycle
Cost” worksheet. The following assumptions havenb@ade for construction of this
option:

a) Gravity Sewer Constructior,500 LF of 8-inch gravity sewer buried less ti@an
feet deep, 4,700 LF of 8-inch gravity sewer buBet feet deep, and 100 laterals
would be installed. This is the same total lendtlsewer as the Gravity Sewer
Option, but it is assumed the sewer does not habe &s deep for the Lift Station
Option. These lengths are input by the user inte thS Gravity Sewer
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b)

d)

Construction Cost” worksheet yielding a total 20tOnstruction cost of
$1,310,000.

Lift Station and Force Main Constructiof 20-Hp lift station and 1,000 LF of 4-
inch force main would be installed. The length ehdh force main is inputted by
the user into the “Lift Station Construction Costbrksheet yielding a total
construction cost of $234,000 in 2010 dollars.

Notes:

* The user is required to input either a “1” or a ‘ig@to the General Data
cells of the 20-Year Life Cycle Cost Summary” wdrkst. This
information is required to determine whether atiahicost for lift station
land acquisition should be included in the evabratiRefer to paragraph
V. A. 1 of this document for further information.

* A “typical” lift station cost of $160,000 (in ye@010 dollars) is assumed
for this evaluation.

Gravity Sewer and Lift Station Operation and Manatece: The lift station
pumps size of 20 horsepower is automatically cofnigdhe program into the
“Lift Station O&M Costs” worksheet yielding a “201Present Worth Power
Cost” of $36,000. The present worth of annualdifition maintenance, including
SCADA service fees, is calculated by the progranbéo$89,000 based upon
$3,900 per year maintenance fee per paragraph. 8r8&ddition, the program
calculates the cost of replacement of pumps andraenbased on horsepower
size as the “2010 Present Worth of Capital Impromets.” This value is
$92,000.The total length of collection sewer (midaterals) of 9,200 LF is
automatically inputted by the program into the tLiStation O&M Costs”
worksheet yielding a “Total 2010 Present Worth ofs{ie Gravity Sewer O&M”
of $41,000.

Remaining Useful Life ValueThe remaining useful life value of $902,500 is
calculated using the “Construction and Capital €ostlue of $1,805,000 and

utilizes straight line depreciation. This valuesisown is shown as negative
because it represents a residual value and nosta cbherefore, this value is

subtracted from the costs to establish the “TotaaryX Lift Station and Force

Main Life Cycle Cost” indicated in the worksheet.

Lift Station and Force Main Life Cycle Costhe total 2010 present worth costs
for “Construction and Capital Costs” (i.e. $1,5800 “Yearly Lift Station
Maintenance Costs” (i.e. $89,000), “Capital Impmmesmt Costs” (i.e. $92,000),
“Onsite Gravity Sewer Maintenance Costs” (i.e. $00D), “Power Costs” (i.e.
$36,000), and “Remaining Useful Life Value” (i.6772,000) are automatically
inputted into the “20-Year Life Cycle Cost Summawdrksheet and converted to
Year X dollars yielding a “Total Year X Sewer Pnets&Vorth” of $1,214,000.
Note, this example assumes construction in yeab 20l year of construction is
a user input into the “20-Year Life Cycle Cost Suanyi worksheet.
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8.1.3 Conclusions

Based on the 20-Year Life Cycle Costs, construatiba gravity sewer system yields
the lowest cost in the 20-year period and woulddlected as the most cost-effective
option for this new development. Appendix B shodlswarksheet data from this
analysis.

8.2 EXAMPLE 2 - Project Lifecycle Evaluation for Septic Elimination ONLY
8.2.1 Gravity Sewer Option

8.2.2

In this example, septic elimination project contagn100 homes is being constructed
in year 2015. The quantity of gravity sewer reqdire the same as for Example 1.
The following assumptions have been made for cootm of the gravity sewer
option

a) Gravity Sewer Constructiod,500 LF of 8-inch gravity sewer buried 8 to E2{f
deep, 4,700 LF of 8-inch gravity sewer buried 126deet deep, and 100 laterals
would be installed. These lengths are inputtedhleyuser into the “Gravity Sewer
Construction” worksheet yielding a total constrantcost of $1,525,000.

b) Gravity Sewer Operation and Maintenanée total length of collection sewer
(excluding laterals) of 9,200 LF is automaticalputted into the “Gravity Sewer
0O&M” worksheet. At a cost of $2.50 per foot to ateand televise the sewers, this
yields a “Total 2010 Present Worth of Gravity Se@&M” of $51,000.

¢) Remaining Useful Life ValueThe remaining useful life value of $762,500 is
calculated using the “Construction and Capital €ostalue of $1,525,000 and
utilizing straight line depreciation. This valug shown is shown as negative
because it represents a residual value and nosta cbherefore, this value is
subtracted from the costs to establish the “TotdrYX Gravity Sewer Life Cycle
Cost” indicated in the worksheet.

d) Gravity Sewer Life Cycle CostThe total 2010 present worth costs for
“Construction and Capital Costs” (i.e. $1,525,000aintenance Costs” (i.e.
$51,000), and “Remaining Useful Life Value” (i.&762,500) are automatically
inputted into the “20-Year Life Cycle Cost Summawdrksheet and converted to
Year X dollars yielding a “Total Year X Sewer Pnes&Vorth” of $960,000.
Note, this example assumes construction in yeab,2@hich is a user input into
the “20-Year Life Cycle Cost Summary” worksheet.

Lift Station and Force Main Option

In this example, the same new 100-home privateldpreent is being constructed in
year 2015 using a combination of onsite sewersaamelw onsite 150-gpm lift station
with a 4-inch force main. The user inputs the reggliihorsepower of the pumps and
also indicates whether it is a public or privateject in the “20-Year Life Cycle
Cost” worksheet. The following assumptions havenb@ade for construction of this
option:
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a)

b)

d)

Gravity Sewer Constructior,500 LF of 8-inch gravity sewer buried less tigan
feet deep, 4,700 LF of 8-inch gravity sewer buBetR feet deep, and 100 laterals
would be installed. This is the same total lendtlsewer as the Gravity Sewer
Option, but it is assumed the sewer does not habe tas deep for the Lift Station
Option. These lengths are input by the user inte thS Gravity Sewer
Construction Cost” worksheet yielding a total 20tOnstruction cost of
$1,310,000.

Lift Station and Force Main Constructiof 20-Hp lift station and 1,000 LF of 4-
inch force main would be installed. The length ehdh force main is inputted by
the user into the “Lift Station Construction Costbrksheet yielding a total
construction cost of $234,000 in 2010 dollars.

Notes:

* The user is required to input either a “1” or a ‘igto the General Data
cells of the 20-Year Life Cycle Cost Summary” wdr&st. This
information is required to determine whether atiahicost for lift station
land acquisition should be included in the evabratiRefer to paragraph
V. A. 1 of this document for further information.

* A “typical” lift station cost of $160,000 (in ye@010 dollars) is assumed
for this evaluation.

Gravity Sewer and Lift Station Operation and Manatece: The lift station
pumps size of 20 horsepower is automatically cofnigdhe program into the
“Lift Station O&M Costs” worksheet yielding a “201Present Worth Power
Cost” of $36,000. The present worth of annualdifition maintenance, including
SCADA service fees, is calculated by the progranbéo$89,000 based upon
$3,900 per year maintenance fee per paragraph. 88 &ddition, the program
calculates the cost of replacement of pumps andraenbased on horsepower
size as the “2010 Present Worth of Capital Improsets.” This value is
$92,000.The total length of collection sewer (midaterals) of 9,200 LF is
automatically inputted by the program into the tLiStation O&M Costs”
worksheet yielding a “Total 2010 Present Worth ofs{ie Gravity Sewer O&M”
of $41,000.

Remaining Useful Life ValueThe remaining useful life value of $902,500 is
calculated using the “Construction and Capital €ostlue of $1,805,000 and

utilizes straight line depreciation. This valuesisown is shown as negative
because it represents a residual value and nosta cbherefore, this value is

subtracted from the costs to establish the “TotaaryX Lift Station and Force

Main Life Cycle Cost” indicated in the worksheet.

Lift Station and Force Main Life Cycle Costhe total 2010 present worth costs
for “Construction and Capital Costs” (i.e. $1,5800 “Yearly Lift Station
Maintenance Costs” (i.e. $89,000), “Capital Impmmesmt Costs” (i.e. $92,000),
“Onsite Gravity Sewer Maintenance Costs” (i.e. $00D), “Power Costs” (i.e.
$36,000), and “Remaining Useful Life Value” (i.6772,000) are automatically
inputted into the “20-Year Life Cycle Cost Summawdrksheet and converted to
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Year X dollars yielding a “Total Year X Sewer Pnets&Vorth” of $1,214,000.
Note, this example assumes construction in yeab 20l year of construction is
a user input into the “20-Year Life Cycle Cost Suanyi worksheet.

8.2.3 Low Pressure Sewer System Option

In

this example, the same new 100-home septic mditi@n project is being

constructed in year 2015 using a low-pressure sesystem. The following
assumptions have been made for construction obfitien:

a)

b)

d)

Low-Pressure Sewer System Constructidrl00 LF of 1.5-inch HDPE force
main, 5,100 LF of 2-inch HDPE force main, and 3,180of 1.25-inch laterals

would be installed. This yields the same total taraf pipe as the Gravity Sewer
Option and the Lift Station and Force Main Optitins assumed each home will
require its own simplex grinder pump station (ne.opportunity to connect two
homes into one grinder station); therefore, 10(ptém stations are required.
These quantities are inputted by the user intd@render Stations Construction”
worksheet yielding a total construction cost of $@400.

Low-Pressure Sewer System Operation and Maintendrtfoe total number of
simplex grinder pump stations is automatically itted into the “Grinder Stations
O&M Costs” worksheet yielding a “Yearly Grinder 8t Maintenance 2010
Present Worth” of $807,000. In addition, the “GendStations Corrective
Maintenance 2010 Present Worth” is $149,000. Thests yield a total 2010
present worth for Grinder Station Maintenance Co6%&956,000.

Yearly maintenance and corrective maintenance efldlv pressure sewer are
calculated and totaled separate from grinder statiaintenance. Yearly cleaning
of the low pressure sewer yields a “Yearly Low Buge Sewer Maintenance
2010 Present Worth” of $43,000. Replacement ofaiheelease valves at 15-year
intervals yields a “Low Pressure Sewer Correctivairienance 2010 Present
Worth” of $6,000. This yields a Total Low Press@ewer Maintenance cost of
$49,000.

The power costs are also calculated in this workisiased upon a “typical”
power cost of $24 per grinder station per yeardying a “Power 2010 Present
Worth” of $60,000. Note, this present worth coshdd included in the “20-Year
Life Cycle Cost” since this cost will likely be @meowner cost.

Remaining Useful Life ValueThe remaining useful life value of $472,500 is
calculated using the “Construction and Capital €ostalue of $945,000and

utilizes straight line depreciation. This valuesisown is shown as negative
because it represents a residual value and nosta cbherefore, this value is

subtracted from the costs to establish the “To&dryX Grinders & Low Pressure
Sewer Life Cycle Cost” indicated in the worksheet.

Low-Pressure Sewer System Life Cyclée total 2010 present worth costs for
“Construction and Capital Costs” (i.e. $945,00@rihder Station Maintenance
Costs” (i.e. $956,000), “Low Pressure Sewer Maiatee Costs” (i.e. $49,000),
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8.2.4

and “Remaining Useful Life Value” (i.e. -$472,508)e automatically inputted
into the “20-Year Life Cycle Cost” worksheet andheerted to Year X dollars
yielding a “Total Year X Sewer Present Worth”$if,720,000. Note, this present
worth does not include the Year X Present Wortlthef “Grinder Station Power
Costs”, which is $74,000 and would likely be bobyethe homeowner.

Conclusions

Based on the 20-Year Life Cycle Costs, constructbm gravity sewer collection
system yields the lowest cost in the 20-year pesiodl would be selected as the most
cost-effective option for this new development. Apgix C shows all the worksheet
data from this analysis. However, if the homeowiseresponsible for the operation
and maintenance costs of the proposed low-pressuer system, then the low-
pressure sewer system option becomes the moseffestive to the City.
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Appendix A

Project Lifecycle Evaluation - Blank

See Appendix Al — Project Lifecycle Evaluation- flaxIsx

See Appendix A2 — Project Lifecycle Evaluation- @flimination — Blank.xIsx




Appendix A - 20-Year Life Cylce Cost Summary Worksheets

20-Year Life Cycle Cost Summary Worksheet

Instructions: Fill In Yellow Cells

Year of Proposed Construction (Year X):

Horsepower of Pumps Required in Lift Station:

Insert "1" for Private Development, Insert "2"
for Public Project:

Study Period (years): 20
Construction Inflation (5-year ENCR): 3.40%
Yearly Power Cost Increase: 4.30%
Yearly Labor Cost Increase: 2.94%
Discount Rate Used (5-year CPI): 2.23%

Notes:

<ENTER 4-digit year

1. Construction inflation based on Published "ENR Cost Indexing" 2005-2010.
2. Yearly power cost increase based on BLS 5-year Industrial Electric Power Rates 2005-2010

published by Produce Price Index.

3. Yearly labor cost increase based on BLS: Employment Cost Index: " Total Compensation, Private

Industry, Construction" 2005-2010.

4. Discount rate based on BLS: Consumer Price Index: "All Urban Consumers - (CPI-U) U.S. City

average; All Iltems" 2005-2010.

GRAVITY SEWER LIFE CYCLE COST

Year X Value at

2010 Present Fyear x/P2010 .

Item Time of

Worth Factor .
Construction
Construction and Capital Costs S - 0.00 S -
Maintenance Costs S - 0.00 S -
Power Costs S - 0.00 S -
Remaining Useful Life Value S - 0.00 S -

TOTAL YEAR X GRAVITY SEWER PRESENT WORTH $

LIFT STATION AND FORCE MAIN LIFE CYCLE COST

Year X Value at

2010 Present  Fyear x/Pao10 .
Item Time of
Worth Factor .
Construction
Construction and Capital Costs S 187,000 0.00 S 0
Power Costs S 9,000 0.00 S 0
Yearly Lift Station Maintenance Costs S 89,000 0.00 S 0
Capital Improvement Costs S 75,000 0.00 S 0
Onsite Gravity Sewer Maintenance Costs S - 0.00 S -
Remaining Useful Life Value S (93,500) 0.00 S (0)
TOTAL YEAR X LIFT STATION AND FORCE MAIN PRESENT WORTH | S
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Appendix A - 20-Year Life Cylce Cost Summary Worksheets

Gravity Sewer Option Construction Worksheet
Instructions: Fill In Yellow Cells

Gravity Sewer Option Construction Cost

ITEM NO. DESCRIPTION UNITS | QUANTITY | UNIT PRICE AMOUNT
1 Gravity Sanitary Sewer, 8" SDR-35 PVC, Depth Range 0'-8' w/ Granular Backfill LF $ 111 ¢ -
2 Gravity Sanitary Sewer, 10" SDR-35 PVC, Depth Range 0'-8' w/ Granular Backfill LF $ 122 $ -
3 Gravity Sanitary Sewer, >= 12" SDR-35 PVC, Depth Range 0'-8' w/ Granular Backfill LF $ 129 ¢ =
4 Gravity Sanitary Sewer, 8" SDR-35 PVC, Depth Range 8'-12' w/ Granular Backfill LF $ 131 | $ -
5 Gravity Sanitary Sewer, 10" SDR-35 PVC, Depth Range 8'-12' w/ Granular Backfill LF $ 142 | $ -
6 Gravity Sanitary Sewer, >= 12" SDR-35 PVC, Depth Range 8'-12' w/ Granular Backfill LF $ 150 | $ -
7 Gravity Sanitary Sewer, 8" SDR-35 PVC, Depth Range 12'-16' w/ Granular Backfill LF $ 154 | $ =
8 Gravity Sanitary Sewer, 10" SDR-35 PVC, Depth Range 12'-16' w/ Granular Backfill LF $ 165 $ -
9 Gravity Sanitary Sewer, >= 12" SDR-35 PVC, Depth Range 12'-16' w/ Granular Backfill LF $ 174 $ -
10 Gravity Sanitary Sewer, 8" SDR-35 PVC, Depth Range 16'-20' w/ Granular Backfill LF $ 180 | $ -
11 Gravity Sanitary Sewer, 10" SDR-35 PVC, Depth Range 16'-20' w/ Granular Backfill LF $ 191 | $ -
12 Gravity Sanitary Sewer, >= 12" SDR-35 PVC, Depth Range 16'-20' w/ Granular Backfill LF $ 201 $ -
13 Gravity Sanitary Sewer, 8" SDR-26 PVC, Depth Range 20'-24" w/ Granular Backfill LF $ 212 % -
14 Gravity Sanitary Sewer, 10" SDR-26 PVC, Depth Range 20'-24' w/ Granular Backfill LF $ 223 | $ -
15 Gravity Sanitary Sewer, >= 12" SDR-26 PVC, Depth Range 20'-24" w/ Granular Backfill LF $ 234 | $ =
16 Gravity Sanitary Sewer, 8" SDR-26 PVC, Depth Range 24'+ w/ Granular Backfill LF $ 249 | $ -
17 Gravity Sanitary Sewer, 10" SDR-26 PVC, Depth Range 24'+ w/ Granular Backfill LF $ 259  $ -
18 Gravity Sanitary Sewer, >= 12" SDR-26 PVC, Depth Range 24'+ w/ Granular Backfill LF $ 271 | $ -
19 Sewer Laterals EA $ 750 | $ -
20 Misc. Construction LSUM 1 $ - $ -

2010 Gravity Sewer Construction Subtotal - GRAVITY SEWER OPTION =| S -
21 Mobilization LSUM 5% $ - $ -
22 Erosion Control and Restoration LSUM 3% $ - $ -
23 Maintenance of Traffic LSUM 2% $ - $ -
2010 GRAVITY SEWER CONSTRUCTION TOTAL - GRAVITY SEWER OPTION =| $ -
Notes
1 Gravity sanitary sewer items include pipe, manholes, excavation, granular backfill, pavement, and pavement subbase.
2 Oversizing Gravity Sewer Construction Cost is saved as a hidden tab
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Appendix A - 20-Year Life Cylce Cost Summary Worksheets

Gravity Sewer O&M Worksheet
Instructions: No data entry required.

Year of Construction (Year X): 0
Yearly Labor Increase:  2.94%
Discount Rate:  2.23%

Maintenance Costs

Item Qty. Units Unit Cost | 2010 Item Cost
Cleaning & Televising Sewer 0 LFT S 250(S -
Cleaning Schedule
Years After P2010/F 2010 Present
Construction F/P,:0 Factor Future Cost Factor Worth
10 1.34 S - 0.80 S -
20 1.79 S - 0.64 S -
Total 2010 Present Worth of Gravity Sewer O&M| $ -
Notes:

1. Assumes sewer cleaning is completed every ten (10) years.
2. 2010 Present Worth was calculated assuming the discount rate is applied to future

costs already "inflated" to reflect increases in labor costs.

3. Cleaning of the off-site sewer is included only.
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Appendix A - 20-Year Life Cylce Cost Summary Worksheets

Lift Station Option - Gravity Sewer Construction Worksheet
Instructions: Fill In Yellow Cells

Gravity Sewer Construction Cost - LIFT STATION OPTION

ITEM NO. DESCRIPTION UNITS | QUANTITY | UNIT PRICE AMOUNT
1 Gravity Sanitary Sewer, 8" SDR-35 PVC, Depth Range 0'-8' w/ Granular Backfill LF $ 111 | $ -
2 Gravity Sanitary Sewer, 10" SDR-35 PVC, Depth Range 0'-8' w/ Granular Backfill LF $ 122 | $ =
3 Gravity Sanitary Sewer, >= 12" SDR-35 PVC, Depth Range 0'-8' w/ Granular Backfill LF $ 129 | $ =
4 Gravity Sanitary Sewer, 8" SDR-35 PVC, Depth Range 8'-12' w/ Granular Backfill LF $ 131 | $ -
5 Gravity Sanitary Sewer, 10" SDR-35 PVC, Depth Range 8'-12' w/ Granular Backfill LF $ 142 | $ -
6 Gravity Sanitary Sewer, >= 12" SDR-35 PVC, Depth Range 8'-12' w/ Granular Backfill LF $ 150 | $ -
7 Gravity Sanitary Sewer, 8" SDR-35 PVC, Depth Range 12'-16' w/ Granular Backfill LF $ 154 | $ =
8 Gravity Sanitary Sewer, 10" SDR-35 PVC, Depth Range 12'-16' w/ Granular Backfill LF $ 165 | $ =
9 Gravity Sanitary Sewer, >= 12" SDR-35 PVC, Depth Range 12'-16' w/ Granular Backfill LF $ 174 | $ =
10 Gravity Sanitary Sewer, 8" SDR-35 PVC, Depth Range 16'-20' w/ Granular Backfill LF $ 180 | $ -
11 Gravity Sanitary Sewer, 10" SDR-35 PVC, Depth Range 16'-20' w/ Granular Backfill LF $ 191 | $ -
12 Gravity Sanitary Sewer, >= 12" SDR-35 PVC, Depth Range 16'-20' w/ Granular Backfill LF $ 201 | $ -
13 Gravity Sanitary Sewer, 8" SDR-26 PVC, Depth Range 20'-24' w/ Granular Backfill LF $ 212 | $ =
14 Gravity Sanitary Sewer, 10" SDR-26 PVC, Depth Range 20'-24' w/ Granular Backfill LF $ 223 | $ =
15 Gravity Sanitary Sewer, >= 12" SDR-26 PVC, Depth Range 20'-24' w/ Granular Backfill LF $ 234 | $ =
16 Gravity Sanitary Sewer, 8" SDR-26 PVC, Depth Range 24'+ w/ Granular Backfill LF $ 249 | $ -
17 Gravity Sanitary Sewer, 10" SDR-26 PVC, Depth Range 24'+ w/ Granular Backfill LF $ 259 | $ -
18 Gravity Sanitary Sewer, >= 12" SDR-26 PVC, Depth Range 24'+ w/ Granular Backfill LF $ 271 | $ -
19 Sewer Laterals EA $ 750 | $ -
20 Misc. Construction LSUM 1 $ -

2010 Gravity Sewer Construction Subtotal - LIFT STATION OPTION = | S -
21 Mobilization LSUM 5% $ - $ -
22 Erosion Control and Restoration LSUM 3% $ - $ -
23 Maintenance of Traffic LSUM 2% $ - $ -
2010 GRAVITY SEWER CONSTRUCTION TOTAL - LIFT STATION OPTION =| $ -

Notes

1 Gravity sanitary sewer items include pipe, manholes, excavation, granular backfill, pavement, and pavement subbase.




Appendix A - 20-Year Life Cylce Cost Summary Worksheets

Lift Station & Force Main Construction Cost Worksheet
Instructions: Fill In Yellow Cells

Lift Station & Force Main Construction Cost

ITEM NO. DESCRIPTION UNITS | QUANTITY | UNIT PRICE AMOUNT
1 Force Main, 4", Depth Range 6'-10' LF $ 43 | $ -
2 Force Main, 6", Depth Range 6'-10' LF $ 48  $ -
3 Force Main, 8", Depth Range 6'-10' LF $ 51 $ -
4 Force Main, 10", Depth Range 6'-10' LF $ 65 $ -
5 Land Acquisition for Lift Station LSUM 1 $ 10,000  $ 10,000
6 Lift Station and Appurtenances LSUM 1 $ 160,000  $ 160,000
2010 Lift Station & Force Main Construction Subtotal =| S 170,000
7 Mobilization LSUM 5% $ 8,500  $ 8,500
8 Erosion Control and Restoration LSUM 3% $ 5,100 | $ 5,100
9 Maintenance of Traffic LSUM 2% $ 3,400  $ 3,400
2010 LIFT STATION & FORCE MAIN CONSTRUCTION TOTAL =| $ 187,000
Notes

Force main items include pipe, excavation, granular backfill, pavement, and pavement subbase.
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Appendix A - 20-Year Life Cylce Cost Summary Worksheets

Lift Station O&M Worksheet
Instructions: No data entry required.

General Data: DO NOT EDIT (SEE 50 YEAR LIFE CYCLE COST SHEET)

Horsepower: 0
Year of Proposed Construction (Year X): 0
Life Cycle (years): 20
Yearly Power Cost Increase: 4.30%
Yearly Labor Increase (Used for Maintenance & 5 94%
Replacements): e
Discount Rate: 2.23%

Lift Station Power Costs

Annual Power Cost in 2010 Dollars:| $§ 376
Annual Power Cost at Year 1| S 392

Power P,y,0/A Factor with Geometric Gradient: 23.83
Power 2010 Present Worth: | S 9,000

Note: Annual Power Cost in 2010 dollars is based on data provided by
Indianapolis DPW and is dependent on horsepower.
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Appendix A - 20-Year Life Cylce Cost Summary Worksheets

Lift Station O&M Worksheet (Cont.)
Yearly Lift Station Maintenance Costs

Annual SCADA Service Fee in 2010 Dollars (A): $ 240
Annual Maintenance Cost in 2010 Dollars (B): $ 3,900
Sum of SCADA Fee and Maintenance (A+B): $ 4,140
Annual Yearly Maintenance Costs at Year 1: $ 4,262
Yearly Maintenance P,y,0/A Factor with Geometric Gradient: 20.91
Yearly Maintenance 2010 Present Worth:| S 89,000

Capital Improvement Costs (Replacements Exceeding $25,000 in 2010 Dollars)
Replacements of Pumps and Control Panels

2 Pumps & 2 Pumps &
Horsepower Controls Controls
Material Installed
0 S _
5 S 33,746 S 67,492
10 S 36,120 S 72,240
15 S 37,946 S 75,892
25 S 43912 | S 87,824
40 S 47,576 S 95,152
50 S 49,711 S 99,422
Horsepower: 0
Pump & Controls Replacement Period (years): 20
2010 Pump & Control Replacement Cost: S 65,535
Replacement Schedule
Year after F/P2010 2010 Present
Construction Work Done 2010 Cost Factor * Future Dollars  P,,,/F Factor’ Worth
20 Pump & Controls| $ 65,535 1.79 S 116,992 0.64 S 75,264
Capital Improvements 2010 Present Worth: $75,000
Notes:

1. Future costs are projected with yearly labor increase.
2. 2010 Present Worth was calculated assuming the discount rate is applied to future costs already "inflated" to
reflect increases in labor costs.
3. Pump and Controls replacement costs are dependent on horsepower.
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Appendix A - 20-Year Life Cylce Cost Summary Worksheets

Lift Station O&M Worksheet (Cont.)

On-Site Gravity Sewer Maintenance Costs

Item

Qty. Units

Unit Cost

2010 Item Cost

Cleaning & Televising Sewer

0 LFT

S 2.00

S -

Cleaning Schedule

Years After

2010 Present
Construction | F/P,q, Factor Future Cost P,010/F Factor Worth
10 1.34 S - 0.80 S -
20 1.79 $ - 0.64 s -
Total 2010 Present Worth of On-Site Gravity Sewer O&M | $ -
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Appendix A - 20-Year Life Cylce Cost Summary Worksheets

20-Year Life Cycle Cost Summary Worksheet

Instructions: Fill In Yellow Cells

Year of Proposed Construction (Year X): 0 <ENTER 4-digit year
Horsepower of Pumps Required in Lift Station: 0
Insert "1" for Private Development, Insert "2" 0
for Public Project:

Study Period (years): 20

Construction Inflation (5-year ENCR): 3.40%

Yearly Power Cost Increase: 4.30%

Yearly Labor Cost Increase: 2.94%

Discount Rate Used (5-year CPI): 2.23%

Notes:

1. Construction inflation based on Published "ENR Cost Indexing" 2005-2010.

2. Yearly power cost increase based on BLS 5-year Industrial Electric Power Rates 2005-2010
published by Produce Price Index.

3. Yearly labor cost increase based on BLS: Employment Cost Index: " Total Compensation, Private
Industry, Construction" 2005-2010.

4. Discount rate based on BLS: Consumer Price Index: "All Urban Consumers - (CPI-U) U.S. City
average; All Items" 2005-2010.

GRAVITY SEWER LIFE CYCLE COST

Year X Value at
2010 Present  Fyeag x/Pao10

Item Time of
Worth Factor .
Construction
Construction and Capital Costs S - 0.00 S -
Maintenance Costs S - 0.00 S -
Power Costs S - 0.00 S -
Remaining Useful Life Value S - 0.00 S -
TOTAL YEAR X GRAVITY SEWER PRESENT WORTH $ -

LIFT STATION AND FORCE MAIN LIFE CYCLE COST

Year X Value at
2010 Present  Fyear x/Pao10 y

Item Time of
Worth Factor .
Construction
Construction and Capital Costs S 187,000 0.00 S 0
Power Costs S 9,000 0.00 S 0
Yearly Lift Station Maintenance Costs S 89,000 0.00 S 0
Capital Improvement Costs S 75,000 0.00 S 0
Onsite Gravity Sewer Maintenance Costs S - 0.00 S -
Remaining Useful Life Value S (93,500) 0.00 S (0)
TOTAL YEAR X LIFT STATION AND FORCE MAIN PRESENT WORTH | $ -

GRINDER STATIONS AND LOW PRESSURE SEWER LIFE CYCLE COST

Year X Value at
2010 Present  Fyeag x/Pao10

Item Time of
Worth Factor .
Construction
Construction and Capital Costs S - 0.00 S -
Grinder Station Maintenance Costs S - 0.00 S -
Low Pressure Sewer Maintenance Costs S 43,000 0.00 S 0
Remaining Useful Life Value S - 0.00 S -
TOTAL YEAR X GRINDERS & LOW PRESSURE SEWER PRESENT WORTH ' $ -
Grinder Stations Power Costs S - 0.00 S -

Note: Cost converted from 2010 to Year X using the yearly increase rates for construction, power,
and labor for construction, power and O&M respectively. Positive values indicate costs.
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Appendix A - 20-Year Life Cylce Cost Summary Worksheets

Gravity Sewer Option Construction Worksheet
Instructions: Fill In Yellow Cells

Gravity Sewer Option Construction Cost

ITEM NO. DESCRIPTION UNITS | QUANTITY | UNIT PRICE AMOUNT
1 Gravity Sanitary Sewer, 8" SDR-35 PVC, Depth Range 0'-8' w/ Granular Backfill LF $ 111 ¢ -
2 Gravity Sanitary Sewer, 10" SDR-35 PVC, Depth Range 0'-8' w/ Granular Backfill LF $ 122 $ -
3 Gravity Sanitary Sewer, >= 12" SDR-35 PVC, Depth Range 0'-8' w/ Granular Backfill LF $ 129 ¢ =
4 Gravity Sanitary Sewer, 8" SDR-35 PVC, Depth Range 8'-12' w/ Granular Backfill LF $ 131 | $ -
5 Gravity Sanitary Sewer, 10" SDR-35 PVC, Depth Range 8'-12' w/ Granular Backfill LF $ 142 | $ -
6 Gravity Sanitary Sewer, >= 12" SDR-35 PVC, Depth Range 8'-12' w/ Granular Backfill LF $ 150 | $ -
7 Gravity Sanitary Sewer, 8" SDR-35 PVC, Depth Range 12'-16' w/ Granular Backfill LF $ 154 | $ =
8 Gravity Sanitary Sewer, 10" SDR-35 PVC, Depth Range 12'-16' w/ Granular Backfill LF $ 165 $ -
9 Gravity Sanitary Sewer, >= 12" SDR-35 PVC, Depth Range 12'-16' w/ Granular Backfill LF $ 174 $ -
10 Gravity Sanitary Sewer, 8" SDR-35 PVC, Depth Range 16'-20' w/ Granular Backfill LF $ 180 | $ -
11 Gravity Sanitary Sewer, 10" SDR-35 PVC, Depth Range 16'-20' w/ Granular Backfill LF $ 191 | $ -
12 Gravity Sanitary Sewer, >= 12" SDR-35 PVC, Depth Range 16'-20' w/ Granular Backfill LF $ 201 $ -
13 Gravity Sanitary Sewer, 8" SDR-26 PVC, Depth Range 20'-24" w/ Granular Backfill LF $ 212 % -
14 Gravity Sanitary Sewer, 10" SDR-26 PVC, Depth Range 20'-24' w/ Granular Backfill LF $ 223 | $ -
15 Gravity Sanitary Sewer, >= 12" SDR-26 PVC, Depth Range 20'-24" w/ Granular Backfill LF $ 234 | $ =
16 Gravity Sanitary Sewer, 8" SDR-26 PVC, Depth Range 24'+ w/ Granular Backfill LF $ 249 | $ -
17 Gravity Sanitary Sewer, 10" SDR-26 PVC, Depth Range 24'+ w/ Granular Backfill LF $ 259  $ -
18 Gravity Sanitary Sewer, >= 12" SDR-26 PVC, Depth Range 24'+ w/ Granular Backfill LF $ 271 | $ -
19 Sewer Laterals LF $ 40 | $ =
20 Misc. Construction LSUM 1 $ - $ -

2010 Gravity Sewer Construction Subtotal - GRAVITY SEWER OPTION =| S -
21 Mobilization LSUM 5% $ - $ -
22 Erosion Control and Restoration LSUM 3% $ - $ -
23 Maintenance of Traffic LSUM 2% $ - $ -
2010 GRAVITY SEWER CONSTRUCTION TOTAL - GRAVITY SEWER OPTION =| $ -
Notes
1 Gravity sanitary sewer items include pipe, manholes, excavation, granular backfill, pavement, and pavement subbase.
2 Oversizing Gravity Sewer Construction Cost is saved as a hidden tab
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Appendix A - 20-Year Life Cylce Cost Summary Worksheets

Gravity Sewer O&M Worksheet
Instructions: No data entry required.

Year of Construction (Year X): 0
Yearly Labor Increase:  2.94%
Discount Rate:  2.23%

Maintenance Costs

Item Qty. Units Unit Cost | 2010 Item Cost
Cleaning & Televising Sewer 0 LFT S 250(S -
Cleaning Schedule
Years After P2010/F 2010 Present
Construction F/P,:0 Factor Future Cost Factor Worth
10 1.34 S - 0.80 S -
20 1.79 S - 0.64 S -
Total 2010 Present Worth of Gravity Sewer O&M| $ -
Notes:

1. Assumes sewer cleaning is completed every ten (10) years.
2. 2010 Present Worth was calculated assuming the discount rate is applied to future

costs already "inflated" to reflect increases in labor costs.

3. Cleaning of the off-site sewer is included only.
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Appendix A - 20-Year Life Cylce Cost Summary Worksheets

Lift Station Option - Gravity Sewer Construction Worksheet
Instructions: Fill In Yellow Cells

Gravity Sewer Construction Cost - LIFT STATION OPTION

ITEM NO. DESCRIPTION UNITS | QUANTITY | UNIT PRICE AMOUNT
1 Gravity Sanitary Sewer, 8" SDR-35 PVC, Depth Range 0'-8' w/ Granular Backfill LF $ 111 | $ -
2 Gravity Sanitary Sewer, 10" SDR-35 PVC, Depth Range 0'-8' w/ Granular Backfill LF $ 122 | $ =
3 Gravity Sanitary Sewer, >= 12" SDR-35 PVC, Depth Range 0'-8' w/ Granular Backfill LF $ 129 | $ =
4 Gravity Sanitary Sewer, 8" SDR-35 PVC, Depth Range 8'-12' w/ Granular Backfill LF $ 131 | $ -
5 Gravity Sanitary Sewer, 10" SDR-35 PVC, Depth Range 8'-12' w/ Granular Backfill LF $ 142 | $ -
6 Gravity Sanitary Sewer, >= 12" SDR-35 PVC, Depth Range 8'-12' w/ Granular Backfill LF $ 150 | $ -
7 Gravity Sanitary Sewer, 8" SDR-35 PVC, Depth Range 12'-16' w/ Granular Backfill LF $ 154 | $ =
8 Gravity Sanitary Sewer, 10" SDR-35 PVC, Depth Range 12'-16' w/ Granular Backfill LF $ 165 | $ =
9 Gravity Sanitary Sewer, >= 12" SDR-35 PVC, Depth Range 12'-16' w/ Granular Backfill LF $ 174 | $ =
10 Gravity Sanitary Sewer, 8" SDR-35 PVC, Depth Range 16'-20' w/ Granular Backfill LF $ 180 | $ -
11 Gravity Sanitary Sewer, 10" SDR-35 PVC, Depth Range 16'-20' w/ Granular Backfill LF $ 191 | $ -
12 Gravity Sanitary Sewer, >= 12" SDR-35 PVC, Depth Range 16'-20' w/ Granular Backfill LF $ 201 | $ -
13 Gravity Sanitary Sewer, 8" SDR-26 PVC, Depth Range 20'-24' w/ Granular Backfill LF $ 212 | $ =
14 Gravity Sanitary Sewer, 10" SDR-26 PVC, Depth Range 20'-24' w/ Granular Backfill LF $ 223 | $ =
15 Gravity Sanitary Sewer, >= 12" SDR-26 PVC, Depth Range 20'-24' w/ Granular Backfill LF $ 234 | $ =
16 Gravity Sanitary Sewer, 8" SDR-26 PVC, Depth Range 24'+ w/ Granular Backfill LF $ 249 | $ -
17 Gravity Sanitary Sewer, 10" SDR-26 PVC, Depth Range 24'+ w/ Granular Backfill LF $ 259 | $ -
18 Gravity Sanitary Sewer, >= 12" SDR-26 PVC, Depth Range 24'+ w/ Granular Backfill LF $ 271 | $ -
19 Sewer Laterals EA $ 750 | $ -
20 Misc. Construction LSUM 1 $ - $ -

2010 Gravity Sewer Construction Subtotal - LIFT STATION OPTION = | S -
21 Mobilization LSUM 5% $ - $ -
22 Erosion Control and Restoration LSUM 3% $ - $ -
23 Maintenance of Traffic LSUM 2% $ - $ -
2010 GRAVITY SEWER CONSTRUCTION TOTAL - LIFT STATION OPTION =| $ -

Notes

1 Gravity sanitary sewer items include pipe, manholes, excavation, granular backfill, pavement, and pavement subbase.




Appendix A - 20-Year Life Cylce Cost Summary Worksheets

Lift Station & Force Main Construction Cost Worksheet
Instructions: Fill In Yellow Cells

Lift Station & Force Main Construction Cost

ITEM NO. DESCRIPTION UNITS | QUANTITY | UNIT PRICE AMOUNT
1 Force Main, 4", Depth Range 6'-10' LF $ 43 | $ -
2 Force Main, 6", Depth Range 6'-10' LF $ 48 | $ -
3 Force Main, 8", Depth Range 6'-10' LF $ 51 $ -
4 Force Main, 10", Depth Range 6'-10' LF $ 65 $ -
5 Land Acquisition for Lift Station LSUM 1 $ 10,000 | $ 10,000
6 Lift Station and Appurtenances LSUM 1 $ 160,000  $ 160,000
2010 Lift Station & Force Main Construction Subtotal =| S 170,000
7 Mobilization LSUM 5% $ 8,500 $ 8,500
8 Erosion Control and Restoration LSUM 3% $ 5100 $ 5,100
9 Maintenance of Traffic LSUM 2% $ 3,400 | $ 3,400
2010 LIFT STATION & FORCE MAIN CONSTRUCTION TOTAL =| $ 187,000
Notes

Force main items include pipe, excavation, granular backfill, pavement, and pavement subbase.

Page1of 1




Appendix A - 20-Year Life Cylce Cost Summary Worksheets

Lift Station O&M Worksheet
Instructions: No data entry required.

General Data: DO NOT EDIT (SEE 50 YEAR LIFE CYCLE COST SHEET)

Horsepower: 0
Year of Proposed Construction (Year X): 0
Life Cycle (years): 20
Yearly Power Cost Increase: 4.30%
Yearly Labor Increase (Used for Maintenance & 5 94%
Replacements): e
Discount Rate: 2.23%

Lift Station Power Costs

Annual Power Cost in 2010 Dollars:| $§ 376
Annual Power Cost at Year 1| S 392

Power P,y,0/A Factor with Geometric Gradient: 23.83
Power 2010 Present Worth: | S 9,000

Note: Annual Power Cost in 2010 dollars is based on data provided by
Indianapolis DPW and is dependent on horsepower.
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Appendix A - 20-Year Life Cylce Cost Summary Worksheets

Lift Station O&M Worksheet (Cont.)
Yearly Lift Station Maintenance Costs

Annual SCADA Service Fee in 2010 Dollars (A): $ 240
Annual Maintenance Cost in 2010 Dollars (B): $ 3,900
Sum of SCADA Fee and Maintenance (A+B): $ 4,140
Annual Yearly Maintenance Costs at Year 1: $ 4,262
Yearly Maintenance P,y,0/A Factor with Geometric Gradient: 20.91
Yearly Maintenance 2010 Present Worth:| S 89,000

Capital Improvement Costs (Replacements Exceeding $25,000 in 2010 Dollars)
Replacements of Pumps and Control Panels

2 Pumps & 2 Pumps &
Horsepower Controls Controls
Material Installed
0 S _
5 S 33,746 S 67,492
10 S 36,120 S 72,240
15 S 37,946 S 75,892
25 S 43912 | S 87,824
40 S 47,576 S 95,152
50 S 49,711 S 99,422
Horsepower: 0
Pump & Controls Replacement Period (years): 20
2010 Pump & Control Replacement Cost: S 65,535
Replacement Schedule
Year after F/P2010 2010 Present
Construction Work Done 2010 Cost Factor * Future Dollars  P,,,/F Factor’ Worth
20 Pump & Controls| $ 65,535 1.79 S 116,992 0.64 S 75,264
Capital Improvements 2010 Present Worth: $75,000
Notes:

1. Future costs are projected with yearly labor increase.
2. 2010 Present Worth was calculated assuming the discount rate is applied to future costs already "inflated" to
reflect increases in labor costs.
3. Pump and Controls replacement costs are dependent on horsepower.
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Appendix A - 20-Year Life Cylce Cost Summary Worksheets

Lift Station O&M Worksheet (Cont.)

On-Site Gravity Sewer Maintenance Costs

Item

Qty. Units

Unit Cost

2010 Item Cost

Cleaning & Televising Sewer

0 LFT

S 2.00

S -

Cleaning Schedule

Years After

2010 Present
Construction | F/P,q, Factor Future Cost P,010/F Factor Worth
10 1.34 S - 0.80 S -
20 1.79 $ - 0.64 s -
Total 2010 Present Worth of On-Site Gravity Sewer O&M | $ -
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Appendix A - 20-Year Life Cylce Cost Summary Worksheets

Grinder Stations and Low Pressure Sewer Construction Worksheet
Instructions: Fill In Yellow Cells

Grinder Stations and Low Pressure Sewer System Construction Cost

ITEM NO. DESCRIPTION UNITS | QUANTITY | UNIT PRICE AMOUNT
1 Service Lateral, 1-1/4" LF $ 20| $
2 Force Main, 1-1/2" HDPE DR-11 LF $ 15 ¢
3 Force Main, 2" HDPE DR-11, Directionally Bored LF $ 15| %
4 Force Main, 3" HDPE DR-11, Directionally Bored LF $ 20 $
5 Force Main, 4" HDPE DR-11, Directionally Bored LF $ 20 | $
6 Air Release Structure EA $ 4,400 $
7 Grinder Pump Station, Simplex, Installed EA $ 4,800  $
8 Power Feed from Home to Grinder Pump Station EA 0 $ 1,200 $
9 Easements for Grinder Stations (200 SF per Station) SF 0 $ 1%
2010 Grinders and Low Pressure Sewer Construction Subtotal = S
10 Mobilization LSUM 5% $ - $
11 Erosion Control and Restoration LSUM 2% $ - $
12 Maintenance of Traffic LSUM 2% $ - $
2010 GRINDERS AND LOW PRESSURE SEWER CONSTRUCTION TOTAL =( S
Notes
1 Provide a description of any items included in the "Miscellaneous Construction Costs" to the Utility.
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Appendix A - 20-Year Life Cylce Cost Summary Worksheets

Grinder Stations and Low Pressure Sewer O&M Worksheet
Instructions: No data entry required.

General Data: DO NOT EDIT (SEE 50 YEAR LIFE CYCLE COST SHEET)

Number of Simplex Stations: 0

Number of Pumps: 0

Number of ARV's: 0

Year of Proposed Construction (Year X): 0

Life Cycle (years): 20
Yearly Power Cost Increase: 4.30%
Yearly Labor Increase (Used for Maintenance & Replacements): 2.94%
Discount Rate: 2.23%

Power Costs

Annual Power Cost in 2010 Dollars:| $ -

Annual Power Cost at Year 1:| S -

Power P,g;0/A Factor with Geometric Gradient: 23.83
Power 2010 Present Worth: | S -

Grinder Stations and Low Pressure Sewer O&M Worksheet (Cont.)
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Appendix A - 20-Year Life Cylce Cost Summary Worksheets

Grinder Station Maintenance Costs

Yearly Maintenance

Yearly Grinder Station Maintenance Cost 2010 Dollars (per Pump):

375

Grinder Station Yearly Maintenance Cost at Year 1

Yearly Maintenance P,y,0/A Factor with Geometric Gradient:

20.91

Yearly Grinder Station Maintenance 2010 Present Worth:

Corrective Maintenance

Replacement Unit Costs

. Installation | Total Unit
Material Cost
Item Cost Cost
Control Panel S 850 S 450 § 1,300
Replacement Schedule (at Grinder Stations)
F/Pa010 P2o10/F 2010 Present

Years after Construction Replacement Done 2010 Cost Factor  Future Dollars Factor Worth
20 Control Panel S - 1.79 S - 0.64 S -
Grinder Stations Corrective Maintenance 2010 Present Worth: SO
Yearly Grinder Station
Maintenance 2010 Present
Worth (A): SO
Grinder Stations Corrective Maintenance 2010 Present Worth (B): SO
Total Grinder Station Maintenance 2010 Present Worth (A+B): ‘ S0

Grinder Stations and Low Pressure Sewer O&M Worksheet (Cont.)
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Appendix A - 20-Year Life Cylce Cost Summary Worksheets

Low Pressure Sewer Maintenance Costs

Yearly Maintenance of Low

Pressure Sewer
Yearly Maintenance Cost for Cleaning Low Pressure Sewer (Lump Sum): S 2,000
Yearly Maintenance Cost at Year 1:| S 2,059
Yearly Maintenance P,g;o/A Factor with Geometric Gradient: 20.91
Yearly Low Pressure Sewer Maintenance 2010 Present Worth: | § 43,000

Corrective Maintenance of
Low Pressure Sewer

Replacement Unit Costs

. Installation | Total Unit
Material Cost
Item Cost Cost
Air Release Valve S 500 $ 125 S 625
Replacement Schedule (on Low Pressure Sewer)
F/P2010 P2010/F 2010 Present

Years after Construction Replacement Done 2010 Cost Factor  Future Dollars Factor Worth
15 ARV S - 1.54 S - 0.72 S -
Low Pressure Sewer Corrective Maintenance 2010 Present Worth: S -
Yearly Low Pressure Sewer
Maintenance 2010 Present S 43,000
Worth (C):
Low Pressure Sewer Corrective Maintenance 2010 Present Worth (D): S -
Total Low Pressure Sewer Maintenance 2010 Present Worth (C+D): S 43,000
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City of Fort Wayne, Indiana

Appendix B
Example No. 1 - Project Lifecycle Evaluation

See Appendix B — Example 1 — Project Lifecycle Eaéibn




Appendix A - 20-Year Life Cylce Cost Summary Worksheets

20-Year Life Cycle Cost Summary Worksheet

Instructions: Fill In Yellow Cells

Year of Proposed Construction (Year X): 2015 <ENTER 4-digit year
Horsepower of Pumps Required in Lift Station: 20
Insert "1" for Private Development, Insert "2" 5
for Public Project:

Study Period (years): 20

Construction Inflation (5-year ENCR): 3.40%

Yearly Power Cost Increase: 4.30%

Yearly Labor Cost Increase: 2.94%

Discount Rate Used (5-year CPI): 2.23%

Notes:

1. Construction inflation based on Published "ENR Cost Indexing" 2005-2010.

2. Yearly power cost increase based on BLS 5-year Industrial Electric Power Rates 2005-2010
published by Produce Price Index.

3. Yearly labor cost increase based on BLS: Employment Cost Index: " Total Compensation, Private
Industry, Construction" 2005-2010.

4. Discount rate based on BLS: Consumer Price Index: "All Urban Consumers - (CPI-U) U.S. City
average; All Iltems" 2005-2010.

GRAVITY SEWER LIFE CYCLE COST

Year X Value at
2010 Present  Fygarx/P2o10

Item Time of
Worth Factor .
Construction
Construction and Capital Costs S 1,525,000 1.18 S 1,802,489
Maintenance Costs S 51,000 1.16 S 58,951
Power Costs S - 1.23 S -
Remaining Useful Life Value S (762,500) 1.18 S (901,244)
TOTAL YEAR X GRAVITY SEWER PRESENT WORTH $ 960,000

LIFT STATION AND FORCE MAIN LIFE CYCLE COST

Year X Value at
2010 Present  Fyearx/Pao10 ’

Item Time of
Worth Factor .
Construction
Construction and Capital Costs S 1,544,000 1.18 S 1,824,946
Power Costs S 36,000 1.23 S 44,435
Yearly Lift Station Maintenance Costs S 89,000 1.16 S 102,875
Capital Improvement Costs S 92,000 1.16 S 106,343
Onsite Gravity Sewer Maintenance Costs S 41,000 1.16 S 47,392
Remaining Useful Life Value S (772,000) 1.18 S (912,473)
TOTAL YEAR X LIFT STATION AND FORCE MAIN PRESENT WORTH ' $ 1,214,000
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Appendix A - 20-Year Life Cylce Cost Summary Worksheets

Gravity Sewer Option Construction Worksheet
Instructions: Fill In Yellow Cells

Gravity Sewer Option Construction Cost

ITEM NO. DESCRIPTION UNITS | QUANTITY | UNIT PRICE AMOUNT

1 Gravity Sanitary Sewer, 8" SDR-35 PVC, Depth Range 0'-8' w/ Granular Backfill LF $ 111 ¢ -

2 Gravity Sanitary Sewer, 10" SDR-35 PVC, Depth Range 0'-8' w/ Granular Backfill LF $ 122 $ -

3 Gravity Sanitary Sewer, >= 12" SDR-35 PVC, Depth Range 0'-8' w/ Granular Backfill LF $ 129 ¢ =

4 Gravity Sanitary Sewer, 8" SDR-35 PVC, Depth Range 8'-12' w/ Granular Backfill LF 4,500 $ 131 % 588,696

5 Gravity Sanitary Sewer, 10" SDR-35 PVC, Depth Range 8'-12' w/ Granular Backfill LF $ 142 | $ -

6 Gravity Sanitary Sewer, >= 12" SDR-35 PVC, Depth Range 8'-12' w/ Granular Backfill LF $ 150 | $ -

7 Gravity Sanitary Sewer, 8" SDR-35 PVC, Depth Range 12'-16' w/ Granular Backfill LF 4,700 $ 154 $ 722,195

8 Gravity Sanitary Sewer, 10" SDR-35 PVC, Depth Range 12'-16' w/ Granular Backfill LF $ 165 $ -

9 Gravity Sanitary Sewer, >= 12" SDR-35 PVC, Depth Range 12'-16' w/ Granular Backfill LF $ 174 $ -

10 Gravity Sanitary Sewer, 8" SDR-35 PVC, Depth Range 16'-20' w/ Granular Backfill LF $ 180 | $ -

11 Gravity Sanitary Sewer, 10" SDR-35 PVC, Depth Range 16'-20' w/ Granular Backfill LF $ 191 | $ -

12 Gravity Sanitary Sewer, >= 12" SDR-35 PVC, Depth Range 16'-20"' w/ Granular Backfill LF $ 201 $ -

13 Gravity Sanitary Sewer, 8" SDR-26 PVC, Depth Range 20'-24" w/ Granular Backfill LF $ 212 % -

14 Gravity Sanitary Sewer, 10" SDR-26 PVC, Depth Range 20'-24' w/ Granular Backfill LF $ 223 | $ -

15 Gravity Sanitary Sewer, >= 12" SDR-26 PVC, Depth Range 20'-24" w/ Granular Backfill LF $ 234 $ =

16 Gravity Sanitary Sewer, 8" SDR-26 PVC, Depth Range 24'+ w/ Granular Backfill LF $ 249 | $ -

17 Gravity Sanitary Sewer, 10" SDR-26 PVC, Depth Range 24'+ w/ Granular Backfill LF $ 259  $ -

18 Gravity Sanitary Sewer, >= 12" SDR-26 PVC, Depth Range 24'+ w/ Granular Backfill LF $ 271 | $ -

19 Sewer Laterals EA 100 $ 750 | $ 75,000

20 Misc. Construction LSUM 1 $ -

2010 Gravity Sewer Construction Subtotal - GRAVITY SEWER OPTION =| S 1,386,000

21 Mobilization LSUM 5% $ 69,300 | $ 69,300

22 Erosion Control and Restoration LSUM 3% $ 41,580  $ 41,580

23 Maintenance of Traffic LSUM 2% $ 27,720  $ 27,720
2010 GRAVITY SEWER CONSTRUCTION TOTAL - GRAVITY SEWEROPTION = $ 1,525,000

Notes
1 Gravity sanitary sewer items include pipe, manholes, excavation, granular backfill, pavement, and pavement subbase.
2 Oversizing Gravity Sewer Construction Cost is saved as a hidden tab
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Appendix A - 20-Year Life Cylce Cost Summary Worksheets

Gravity Sewer O&M Worksheet
Instructions: No data entry required.

Year of Construction (Year X): 2015
Yearly Labor Increase:  2.94%
Discount Rate:  2.23%

Maintenance Costs

Item Qty. Units Unit Cost | 2010 Item Cost
Cleaning & Televising Sewer 9,200 LFT S 250(S 23,000
Cleaning Schedule
Years After P2010/F 2010 Present
Construction F/P,:0 Factor Future Cost Factor Worth

10 1.34 S 30,730 0.80 S 24,648

20 1.79 S 41,059 0.64 S 26,415

Total 2010 Present Worth of Gravity Sewer O&M| $ 51,000

Notes:

1. Assumes sewer cleaning is completed every ten (10) years.
2. 2010 Present Worth was calculated assuming the discount rate is applied to future
costs already "inflated" to reflect increases in labor costs.

3. Cleaning of the off-site sewer is included only.
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Appendix A - 20-Year Life Cylce Cost Summary Worksheets

Lift Station Option - Gravity Sewer Construction Worksheet
Instructions: Fill In Yellow Cells

Gravity Sewer Construction Cost - LIFT STATION OPTION

ITEM NO. DESCRIPTION UNITS | QUANTITY | UNIT PRICE AMOUNT
1 Gravity Sanitary Sewer, 8" SDR-35 PVC, Depth Range 0'-8' w/ Granular Backfill LF 4,500 $ 111 | $ 501,203
2 Gravity Sanitary Sewer, 10" SDR-35 PVC, Depth Range 0'-8' w/ Granular Backfill LF $ 122 | $ =
3 Gravity Sanitary Sewer, >= 12" SDR-35 PVC, Depth Range 0'-8' w/ Granular Backfill LF $ 129 | $ =
4 Gravity Sanitary Sewer, 8" SDR-35 PVC, Depth Range 8'-12' w/ Granular Backfill LF 4,700 $ 131 ' $ 614,861
5 Gravity Sanitary Sewer, 10" SDR-35 PVC, Depth Range 8'-12' w/ Granular Backfill LF $ 142 | $ -
6 Gravity Sanitary Sewer, >= 12" SDR-35 PVC, Depth Range 8'-12' w/ Granular Backfill LF $ 150 | $ -
7 Gravity Sanitary Sewer, 8" SDR-35 PVC, Depth Range 12'-16' w/ Granular Backfill LF $ 154 | $ =
8 Gravity Sanitary Sewer, 10" SDR-35 PVC, Depth Range 12'-16' w/ Granular Backfill LF $ 165 | $ =
9 Gravity Sanitary Sewer, >= 12" SDR-35 PVC, Depth Range 12'-16' w/ Granular Backfill LF $ 174 | $ =
10 Gravity Sanitary Sewer, 8" SDR-35 PVC, Depth Range 16'-20' w/ Granular Backfill LF $ 180 | $ -
11 Gravity Sanitary Sewer, 10" SDR-35 PVC, Depth Range 16'-20' w/ Granular Backfill LF $ 191 | $ -
12 Gravity Sanitary Sewer, >= 12" SDR-35 PVC, Depth Range 16'-20' w/ Granular Backfill LF $ 201 | $ -
13 Gravity Sanitary Sewer, 8" SDR-26 PVC, Depth Range 20'-24' w/ Granular Backfill LF $ 212 | $ =
14 Gravity Sanitary Sewer, 10" SDR-26 PVC, Depth Range 20'-24' w/ Granular Backfill LF $ 223 | $ =
15 Gravity Sanitary Sewer, >= 12" SDR-26 PVC, Depth Range 20'-24' w/ Granular Backfill LF $ 234 | $ =
16 Gravity Sanitary Sewer, 8" SDR-26 PVC, Depth Range 24'+ w/ Granular Backfill LF $ 249 | $ -
17 Gravity Sanitary Sewer, 10" SDR-26 PVC, Depth Range 24'+ w/ Granular Backfill LF $ 259 | $ -
18 Gravity Sanitary Sewer, >= 12" SDR-26 PVC, Depth Range 24'+ w/ Granular Backfill LF $ 271 | $ -
19 Sewer Laterals EA 100 $ 750 | $ 75,000
20 Misc. Construction LSUM 1 $ -
2010 Gravity Sewer Construction Subtotal - LIFT STATION OPTION = | S 1,191,000
21 Mobilization LSUM 5% $ 59,550 | $ 59,550
22 Erosion Control and Restoration LSUM 3% $ 35,730 $ 35,730
23 Maintenance of Traffic LSUM 2% $ 23,820 $ 23,820
2010 GRAVITY SEWER CONSTRUCTION TOTAL - LIFT STATION OPTION =| $ 1,310,000
Notes

Gravity sanitary sewer items include pipe, manholes, excavation, granular backfill, pavement, and pavement subbase.




Appendix A - 20-Year Life Cylce Cost Summary Worksheets

Lift Station & Force Main Construction Cost Worksheet
Instructions: Fill In Yellow Cells

Lift Station & Force Main Construction Cost

ITEM NO. DESCRIPTION UNITS | QUANTITY | UNIT PRICE AMOUNT
1 Force Main, 4", Depth Range 6'-10' LF 1,000 $ 43 | $ 43,000

2 Force Main, 6", Depth Range 6'-10' LF $ 48 | $ -

3 Force Main, 8", Depth Range 6'-10' LF $ 51 $ -

4 Force Main, 10", Depth Range 6'-10' LF $ 65 $ -
5 Land Acquisition for Lift Station LSUM 1 $ 10,000 | $ 10,000
6 Lift Station and Appurtenances LSUM 1 $ 160,000  $ 160,000
2010 Lift Station & Force Main Construction Subtotal =| S 213,000
7 Mobilization LSUM 5% $ 10,650  $ 10,650
8 Erosion Control and Restoration LSUM 3% $ 6,390  $ 6,390
9 Maintenance of Traffic LSUM 2% $ 4,260  $ 4,260
2010 LIFT STATION & FORCE MAIN CONSTRUCTION TOTAL =| $ 234,000

Notes

Force main items include pipe, excavation, granular backfill, pavement, and pavement subbase.
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Appendix A - 20-Year Life Cylce Cost Summary Worksheets

Lift Station O&M Worksheet
Instructions: No data entry required.

General Data: DO NOT EDIT (SEE 50 YEAR LIFE CYCLE COST SHEET)

Horsepower: 20
Year of Proposed Construction (Year X): 2015
Life Cycle (years): 20
Yearly Power Cost Increase: 4.30%
Yearly Labor Increase (Used for Maintenance & 5 94%
Replacements): e
Discount Rate: 2.23%

Lift Station Power Costs

Annual Power Cost in 2010 Dollars:| $§ 1,433
Annual Power Cost at Year 1| § 1,494

Power P,y,0/A Factor with Geometric Gradient: 23.83
Power 2010 Present Worth: | S 36,000

Note: Annual Power Cost in 2010 dollars is based on data provided by
Indianapolis DPW and is dependent on horsepower.
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Appendix A - 20-Year Life Cylce Cost Summary Worksheets

Lift Station O&M Worksheet (Cont.)
Yearly Lift Station Maintenance Costs

Annual SCADA Service Fee in 2010 Dollars (A): $ 240
Annual Maintenance Cost in 2010 Dollars (B): $ 3,900
Sum of SCADA Fee and Maintenance (A+B): $ 4,140
Annual Yearly Maintenance Costs at Year 1: $ 4,262
Yearly Maintenance P,y,0/A Factor with Geometric Gradient: 20.91
Yearly Maintenance 2010 Present Worth:| S 89,000

Capital Improvement Costs (Replacements Exceeding $25,000 in 2010 Dollars)
Replacements of Pumps and Control Panels

2 Pumps & 2 Pumps &
Horsepower Controls Controls
Material Installed
0 S _
5 S 33,746 S 67,492
10 S 36,120 S 72,240
15 S 37,946 S 75,892
25 S 43912 | S 87,824
40 S 47,576 S 95,152
50 S 49,711 S 99,422
Horsepower: 20
Pump & Controls Replacement Period (years): 20
2010 Pump & Control Replacement Cost: S 79,992
Replacement Schedule
Year after F/P2010 2010 Present
Construction Work Done 2010 Cost Factor * Future Dollars  P,,,/F Factor’ Worth
20 Pump & Controls' § 79,992 1.79 S 142,801 0.64 S 91,868
Capital Improvements 2010 Present Worth: $92,000
Notes:

1. Future costs are projected with yearly labor increase.
2. 2010 Present Worth was calculated assuming the discount rate is applied to future costs already "inflated" to
reflect increases in labor costs.
3. Pump and Controls replacement costs are dependent on horsepower.
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Appendix A - 20-Year Life Cylce Cost Summary Worksheets

Lift Station O&M Worksheet (Cont.)
On-Site Gravity Sewer Maintenance Costs

Item

Qty. Units

Unit Cost

2010 Item Cost

Cleaning & Televising Sewer

9,200

LFT S

2.00

S 18,400

Cleaning Schedule

Years After 2010 Present
Construction | F/P,q, Factor Future Cost P,010/F Factor Worth
10 1.34 S 24,584 0.80 S 19,719
20 1.79 S 32,847 0.64 S 21,132
Total 2010 Present Worth of On-Site Gravity Sewer O&M | S 41,000
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City of Fort Wayne, Indiana

Appendix C

Example No. 2
Project Lifecycle Evaluation for Septic Elimination ONLY

See Appendix C — Example 2 — Project Lifecycle Hatibn — Septic Elimination Project




Appendix A - 20-Year Life Cylce Cost Summary Worksheets

20-Year Life Cycle Cost Summary Worksheet

Instructions: Fill In Yellow Cells

Year of Proposed Construction (Year X): 2015 <ENTER 4-digit year
Horsepower of Pumps Required in Lift Station: 20
Insert "1" for Private Development, Insert "2" )
for Public Project:

Study Period (years): 20

Construction Inflation (5-year ENCR): 3.40%

Yearly Power Cost Increase: 4.30%

Yearly Labor Cost Increase: 2.94%

Discount Rate Used (5-year CPI): 2.23%

Notes:

1. Construction inflation based on Published "ENR Cost Indexing" 2005-2010.

2. Yearly power cost increase based on BLS 5-year Industrial Electric Power Rates 2005-2010
published by Produce Price Index.

3. Yearly labor cost increase based on BLS: Employment Cost Index: " Total Compensation, Private
Industry, Construction" 2005-2010.

4. Discount rate based on BLS: Consumer Price Index: "All Urban Consumers - (CPI-U) U.S. City
average; All Items" 2005-2010.

GRAVITY SEWER LIFE CYCLE COST

Year X Value at
2010 Present  Fyeag x/Pao10

Item Time of
Worth Factor .
Construction
Construction and Capital Costs S 1,525,000 1.18 S 1,802,489
Maintenance Costs S 51,000 1.16 S 58,951
Power Costs S - 1.23 S -
Remaining Useful Life Value S (762,500) 1.18 S (901,244)
TOTAL YEAR X GRAVITY SEWER PRESENT WORTH $ 960,000
LIFT STATION AND FORCE MAIN LIFE CYCLE COST
Year X Value at
2010 Present  Fyearx/Pa010 s
Item Time of
Worth Factor .
Construction
Construction and Capital Costs S 1,544,000 1.18 S 1,824,946
Power Costs S 36,000 1.23 S 44,435
Yearly Lift Station Maintenance Costs S 89,000 1.16 S 102,875
Capital Improvement Costs S 92,000 1.16 S 106,343
Onsite Gravity Sewer Maintenance Costs S 41,000 1.16 S 47,392
Remaining Useful Life Value S (772,000) 1.18 S (912,473)
TOTAL YEAR X LIFT STATION AND FORCE MAIN PRESENT WORTH | $ 1,214,000

GRINDER STATIONS AND LOW PRESSURE SEWER LIFE CYCLE COST

Year X Value at
2010 Present  Fyeag x/Pao10

Item Time of
Worth Factor .
Construction
Construction and Capital Costs S 945,000 1.18 S 1,116,952
Grinder Station Maintenance Costs S 956,000 1.16 S 1,105,042
Low Pressure Sewer Maintenance Costs S 49,000 1.16 S 56,639
Remaining Useful Life Value S (472,500) 1.18 S (558,476)
TOTAL YEAR X GRINDERS & LOW PRESSURE SEWER PRESENT WORTH ' $ 1,720,000
Grinder Stations Power Costs S 60,000 1.23 S 74,000

Note: Cost converted from 2010 to Year X using the yearly increase rates for construction, power,
and labor for construction, power and O&M respectively. Positive values indicate costs.
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Appendix A - 20-Year Life Cylce Cost Summary Worksheets

Gravity Sewer Option Construction Worksheet
Instructions: Fill In Yellow Cells

Gravity Sewer Option Construction Cost

ITEM NO. DESCRIPTION UNITS | QUANTITY | UNIT PRICE AMOUNT

1 Gravity Sanitary Sewer, 8" SDR-35 PVC, Depth Range 0'-8' w/ Granular Backfill LF $ 111 ¢ -

2 Gravity Sanitary Sewer, 10" SDR-35 PVC, Depth Range 0'-8' w/ Granular Backfill LF $ 122 $ -

3 Gravity Sanitary Sewer, >= 12" SDR-35 PVC, Depth Range 0'-8' w/ Granular Backfill LF $ 129 ¢ =

4 Gravity Sanitary Sewer, 8" SDR-35 PVC, Depth Range 8'-12' w/ Granular Backfill LF 4,500 $ 131 % 588,696

5 Gravity Sanitary Sewer, 10" SDR-35 PVC, Depth Range 8'-12' w/ Granular Backfill LF $ 142 | $ -

6 Gravity Sanitary Sewer, >= 12" SDR-35 PVC, Depth Range 8'-12' w/ Granular Backfill LF $ 150 | $ -

7 Gravity Sanitary Sewer, 8" SDR-35 PVC, Depth Range 12'-16' w/ Granular Backfill LF 4,700 $ 154 $ 722,195

8 Gravity Sanitary Sewer, 10" SDR-35 PVC, Depth Range 12'-16' w/ Granular Backfill LF $ 165 $ -

9 Gravity Sanitary Sewer, >= 12" SDR-35 PVC, Depth Range 12'-16' w/ Granular Backfill LF $ 174 $ -

10 Gravity Sanitary Sewer, 8" SDR-35 PVC, Depth Range 16'-20' w/ Granular Backfill LF $ 180 | $ -

11 Gravity Sanitary Sewer, 10" SDR-35 PVC, Depth Range 16'-20' w/ Granular Backfill LF $ 191 | $ -

12 Gravity Sanitary Sewer, >= 12" SDR-35 PVC, Depth Range 16'-20"' w/ Granular Backfill LF $ 201 $ -

13 Gravity Sanitary Sewer, 8" SDR-26 PVC, Depth Range 20'-24" w/ Granular Backfill LF $ 212 % -

14 Gravity Sanitary Sewer, 10" SDR-26 PVC, Depth Range 20'-24' w/ Granular Backfill LF $ 223 | $ -

15 Gravity Sanitary Sewer, >= 12" SDR-26 PVC, Depth Range 20'-24" w/ Granular Backfill LF $ 234 $ =

16 Gravity Sanitary Sewer, 8" SDR-26 PVC, Depth Range 24'+ w/ Granular Backfill LF $ 249 | $ -

17 Gravity Sanitary Sewer, 10" SDR-26 PVC, Depth Range 24'+ w/ Granular Backfill LF $ 259  $ -

18 Gravity Sanitary Sewer, >= 12" SDR-26 PVC, Depth Range 24'+ w/ Granular Backfill LF $ 271 | $ -

19 Sewer Laterals EA 100 $ 750 | $ 75,000

20 Misc. Construction LSUM 1 $ -

2010 Gravity Sewer Construction Subtotal - GRAVITY SEWER OPTION =| S 1,386,000

21 Mobilization LSUM 5% $ 69,300 | $ 69,300

22 Erosion Control and Restoration LSUM 3% $ 41,580  $ 41,580

23 Maintenance of Traffic LSUM 2% $ 27,720  $ 27,720
2010 GRAVITY SEWER CONSTRUCTION TOTAL - GRAVITY SEWEROPTION = $ 1,525,000

Notes
1 Gravity sanitary sewer items include pipe, manholes, excavation, granular backfill, pavement, and pavement subbase.
2 Oversizing Gravity Sewer Construction Cost is saved as a hidden tab
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Appendix A - 20-Year Life Cylce Cost Summary Worksheets

Gravity Sewer O&M Worksheet
Instructions: No data entry required.

Year of Construction (Year X): 2015
Yearly Labor Increase:  2.94%
Discount Rate:  2.23%

Maintenance Costs

Item Qty. Units Unit Cost | 2010 Item Cost
Cleaning & Televising Sewer 9,200 LFT S 250(S 23,000
Cleaning Schedule
Years After P2010/F 2010 Present
Construction F/P,:0 Factor Future Cost Factor Worth

10 1.34 S 30,730 0.80 S 24,648

20 1.79 S 41,059 0.64 S 26,415

Total 2010 Present Worth of Gravity Sewer O&M| $ 51,000

Notes:

1. Assumes sewer cleaning is completed every ten (10) years.
2. 2010 Present Worth was calculated assuming the discount rate is applied to future
costs already "inflated" to reflect increases in labor costs.

3. Cleaning of the off-site sewer is included only.
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Appendix A - 20-Year Life Cylce Cost Summary Worksheets

Lift Station Option - Gravity Sewer Construction Worksheet
Instructions: Fill In Yellow Cells

Gravity Sewer Construction Cost - LIFT STATION OPTION

ITEM NO. DESCRIPTION UNITS | QUANTITY | UNIT PRICE AMOUNT
1 Gravity Sanitary Sewer, 8" SDR-35 PVC, Depth Range 0'-8' w/ Granular Backfill LF 4,500 $ 111 | $ 501,203
2 Gravity Sanitary Sewer, 10" SDR-35 PVC, Depth Range 0'-8' w/ Granular Backfill LF $ 122 | $ =
3 Gravity Sanitary Sewer, >= 12" SDR-35 PVC, Depth Range 0'-8' w/ Granular Backfill LF $ 129 | $ =
4 Gravity Sanitary Sewer, 8" SDR-35 PVC, Depth Range 8'-12' w/ Granular Backfill LF 4,700 $ 131 ' $ 614,861
5 Gravity Sanitary Sewer, 10" SDR-35 PVC, Depth Range 8'-12' w/ Granular Backfill LF $ 142 | $ -
6 Gravity Sanitary Sewer, >= 12" SDR-35 PVC, Depth Range 8'-12' w/ Granular Backfill LF $ 150 | $ -
7 Gravity Sanitary Sewer, 8" SDR-35 PVC, Depth Range 12'-16' w/ Granular Backfill LF $ 154 | $ =
8 Gravity Sanitary Sewer, 10" SDR-35 PVC, Depth Range 12'-16' w/ Granular Backfill LF $ 165 | $ =
9 Gravity Sanitary Sewer, >= 12" SDR-35 PVC, Depth Range 12'-16' w/ Granular Backfill LF $ 174 | $ =
10 Gravity Sanitary Sewer, 8" SDR-35 PVC, Depth Range 16'-20' w/ Granular Backfill LF $ 180 | $ -
11 Gravity Sanitary Sewer, 10" SDR-35 PVC, Depth Range 16'-20' w/ Granular Backfill LF $ 191 | $ -
12 Gravity Sanitary Sewer, >= 12" SDR-35 PVC, Depth Range 16'-20' w/ Granular Backfill LF $ 201 | $ -
13 Gravity Sanitary Sewer, 8" SDR-26 PVC, Depth Range 20'-24' w/ Granular Backfill LF $ 212 | $ =
14 Gravity Sanitary Sewer, 10" SDR-26 PVC, Depth Range 20'-24' w/ Granular Backfill LF $ 223 | $ =
15 Gravity Sanitary Sewer, >= 12" SDR-26 PVC, Depth Range 20'-24' w/ Granular Backfill LF $ 234 | $ =
16 Gravity Sanitary Sewer, 8" SDR-26 PVC, Depth Range 24'+ w/ Granular Backfill LF $ 249 | $ -
17 Gravity Sanitary Sewer, 10" SDR-26 PVC, Depth Range 24'+ w/ Granular Backfill LF $ 259 | $ -
18 Gravity Sanitary Sewer, >= 12" SDR-26 PVC, Depth Range 24'+ w/ Granular Backfill LF $ 271 | $ -
19 Sewer Laterals EA 100 $ 750 | $ 75,000
20 Misc. Construction LSUM 1 $ -
2010 Gravity Sewer Construction Subtotal - LIFT STATION OPTION = | S 1,191,000
21 Mobilization LSUM 5% $ 59,550 | $ 59,550
22 Erosion Control and Restoration LSUM 3% $ 35,730 $ 35,730
23 Maintenance of Traffic LSUM 2% $ 23,820 $ 23,820
2010 GRAVITY SEWER CONSTRUCTION TOTAL - LIFT STATION OPTION =| $ 1,310,000
Notes

Gravity sanitary sewer items include pipe, manholes, excavation, granular backfill, pavement, and pavement subbase.




Appendix A - 20-Year Life Cylce Cost Summary Worksheets

Lift Station & Force Main Construction Cost Worksheet
Instructions: Fill In Yellow Cells

Lift Station & Force Main Construction Cost

ITEM NO. DESCRIPTION UNITS | QUANTITY | UNIT PRICE AMOUNT
1 Force Main, 4", Depth Range 6'-10' LF 1,000 $ 43 | $ 43,000

2 Force Main, 6", Depth Range 6'-10' LF $ 48 | $ -

3 Force Main, 8", Depth Range 6'-10' LF $ 51 $ -

4 Force Main, 10", Depth Range 6'-10' LF $ 65 $ -
5 Land Acquisition for Lift Station LSUM 1 $ 10,000 | $ 10,000
6 Lift Station and Appurtenances LSUM 1 $ 160,000  $ 160,000
2010 Lift Station & Force Main Construction Subtotal =| S 213,000
7 Mobilization LSUM 5% $ 10,650  $ 10,650
8 Erosion Control and Restoration LSUM 3% $ 6,390  $ 6,390
9 Maintenance of Traffic LSUM 2% $ 4,260  $ 4,260
2010 LIFT STATION & FORCE MAIN CONSTRUCTION TOTAL =| $ 234,000

Notes

Force main items include pipe, excavation, granular backfill, pavement, and pavement subbase.

Page1of 1




Appendix A - 20-Year Life Cylce Cost Summary Worksheets

Lift Station O&M Worksheet
Instructions: No data entry required.

General Data: DO NOT EDIT (SEE 50 YEAR LIFE CYCLE COST SHEET)

Horsepower: 20
Year of Proposed Construction (Year X): 2015
Life Cycle (years): 20
Yearly Power Cost Increase: 4.30%
Yearly Labor Increase (Used for Maintenance & 5 94%
Replacements): e
Discount Rate: 2.23%

Lift Station Power Costs

Annual Power Cost in 2010 Dollars:| $§ 1,433
Annual Power Cost at Year 1| § 1,494

Power P,y,0/A Factor with Geometric Gradient: 23.83
Power 2010 Present Worth: | S 36,000

Note: Annual Power Cost in 2010 dollars is based on data provided by
Indianapolis DPW and is dependent on horsepower.
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Appendix A - 20-Year Life Cylce Cost Summary Worksheets

Lift Station O&M Worksheet (Cont.)
Yearly Lift Station Maintenance Costs

Annual SCADA Service Fee in 2010 Dollars (A): $ 240
Annual Maintenance Cost in 2010 Dollars (B): $ 3,900
Sum of SCADA Fee and Maintenance (A+B): $ 4,140
Annual Yearly Maintenance Costs at Year 1: $ 4,262
Yearly Maintenance P,y,0/A Factor with Geometric Gradient: 20.91
Yearly Maintenance 2010 Present Worth:| S 89,000

Capital Improvement Costs (Replacements Exceeding $25,000 in 2010 Dollars)
Replacements of Pumps and Control Panels

2 Pumps & 2 Pumps &
Horsepower Controls Controls
Material Installed
0 S _
5 S 33,746 S 67,492
10 S 36,120 S 72,240
15 S 37,946 S 75,892
25 S 43912 | S 87,824
40 S 47,576 S 95,152
50 S 49,711 S 99,422
Horsepower: 20
Pump & Controls Replacement Period (years): 20
2010 Pump & Control Replacement Cost: S 79,992
Replacement Schedule
Year after F/P2010 2010 Present
Construction Work Done 2010 Cost Factor * Future Dollars  P,,,/F Factor’ Worth
20 Pump & Controls' § 79,992 1.79 S 142,801 0.64 S 91,868
Capital Improvements 2010 Present Worth: $92,000
Notes:

1. Future costs are projected with yearly labor increase.
2. 2010 Present Worth was calculated assuming the discount rate is applied to future costs already "inflated" to
reflect increases in labor costs.
3. Pump and Controls replacement costs are dependent on horsepower.
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Appendix A - 20-Year Life Cylce Cost Summary Worksheets

Lift Station O&M Worksheet (Cont.)
On-Site Gravity Sewer Maintenance Costs

Item

Qty. Units

Unit Cost

2010 Item Cost

Cleaning & Televising Sewer

9,200

LFT S

2.00

S 18,400

Cleaning Schedule

Years After 2010 Present
Construction | F/P,q, Factor Future Cost P,010/F Factor Worth
10 1.34 S 24,584 0.80 S 19,719
20 1.79 S 32,847 0.64 S 21,132
Total 2010 Present Worth of On-Site Gravity Sewer O&M | S 41,000
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Appendix A - 20-Year Life Cylce Cost Summary Worksheets

Grinder Stations and Low Pressure Sewer Construction Worksheet

Instructions: Fill In Yellow Cells

Grinder Stations and Low Pressure Sewer System Construction Cost

ITEM NO. DESCRIPTION UNITS | QUANTITY | UNIT PRICE AMOUNT
1 Service Lateral, 1-1/4" LF 3,700 $ 20 $ 74,000
2 Force Main, 1-1/2" HDPE DR-11 LF 4,100 $ 15| % 61,500
3 Force Main, 2" HDPE DR-11, Directionally Bored LF 5,100 $ 15| % 76,500
4 Force Main, 3" HDPE DR-11, Directionally Bored LF $ 20 $ -
5 Force Main, 4" HDPE DR-11, Directionally Bored LF $ 20| $ -
6 Air Release Structure EA 8 $ 4400 $ 35,200
7 Grinder Pump Station, Simplex, Installed EA 100 $ 4800  $ 480,000
8 Power Feed from Home to Grinder Pump Station EA 100 $ 1,200  $ 120,000
9 Easements for Grinder Stations (200 SF per Station) SF 20,000 $ 1 4 20,000
2010 Grinders and Low Pressure Sewer Construction Subtotal =| S 867,000
10 Mobilization LSUM 5% $ 43,350  $ 43,350
11 Erosion Control and Restoration LSUM 2% $ 17,340 $ 17,340
12 Maintenance of Traffic LSUM 2% $ 17,340 | $ 17,340
2010 GRINDERS AND LOW PRESSURE SEWER CONSTRUCTION TOTAL =( S 945,000
Notes
1 Provide a description of any items included in the "Miscellaneous Construction Costs" to the Utility.
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Appendix A - 20-Year Life Cylce Cost Summary Worksheets

Grinder Stations and Low Pressure Sewer O&M Worksheet
Instructions: No data entry required.

General Data: DO NOT EDIT (SEE 50 YEAR LIFE CYCLE COST SHEET)

Number of Simplex Stations: 100
Number of Pumps: 100
Number of ARV's: 8
Year of Proposed Construction (Year X): 2015
Life Cycle (years): 20
Yearly Power Cost Increase: 4.30%
Yearly Labor Increase (Used for Maintenance & Replacements): 2.94%

Discount Rate: 2.23%

Power Costs

Annual Power Cost in 2010 Dollars:| $ 2,400
Annual Power Cost at Year 1:| $ 2,503
Power P,4,,/A Factor with Geometric Gradient: 23.83

Power 2010 Present Worth:| S 60,000

Grinder Stations and Low Pressure Sewer O&M Worksheet (Cont.)
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Appendix A - 20-Year Life Cylce Cost Summary Worksheets

Grinder Station Maintenance Costs

Yearly Maintenance
Yearly Grinder Station Maintenance Cost 2010 Dollars (per Pump): $ 375
Grinder Station Yearly Maintenance Cost at Year 1 $ 38,603
Yearly Maintenance P,q,0/A Factor with Geometric Gradient: 20.91
Yearly Grinder Station Maintenance 2010 Present Worth: $ 807,000

Corrective Maintenance

Replacement Unit Costs

. Installation | Total Unit
Material Cost
Item Cost Cost
Control Panel S 850 S 450 S 1,300
Replacement Schedule (at Grinder Stations)
F/P2010 2010 Present

Years after Construction Replacement Done 2010 Cost Factor |Future Dollars|P,,,./F Factor Worth
20 Control Panel S 130,000 1.79 S 232,074 0.64 S 149,300
Grinder Stations Corrective Maintenance 2010 Present Worth: $149,000
Yearly Grinder Station
Maintenance 2010 Present
Worth (A): $807,000
Grinder Stations Corrective Maintenance 2010 Present Worth (B): $149,000
Total Grinder Station Maintenance 2010 Present Worth (A+B): ‘ $956,000

Grinder Stations and Low Pressure Sewer O&M Worksheet (Cont.)
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Appendix A - 20-Year Life Cylce Cost Summary Worksheets

Low Pressure Sewer Maintenance Costs

Yearly Maintenance of Low

Pressure Sewer
Yearly Maintenance Cost for Cleaning Low Pressure Sewer (Lump Sum): S 2,000
Yearly Maintenance Cost at Year 1: $ 2,059
Yearly Maintenance P,q,0/A Factor with Geometric Gradient: 20.91
Yearly Low Pressure Sewer Maintenance 2010 Present Worth: $ 43,000

Corrective Maintenance of

Low Pressure Sewer
Replacement Unit Costs

Material Cost Installation | Total Unit
Item Cost Cost
Air Release Valve 500 S 125 | S 625
Replacement Schedule (on Low Pressure Sewer)

F/P2010 2010 Present

Years after Construction Replacement Done| 2010 Cost Factor |Future Dollars|Pp,,,,/F Factor Worth
15 ARV S 5,000 1.54 S 7,722 0.72 S 5,547
Low Pressure Sewer Corrective Maintenance 2010 Present Worth: S 6,000
Yearly Low Pressure Sewer
Maintenance 2010 Present S 43,000
Worth (C):
Low Pressure Sewer Corrective Maintenance 2010 Present Worth (D): S 6,000
Total Low Pressure Sewer Maintenance 2010 Present Worth (C+D): S 49,000
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City of Fort Wayne, Indiana

Yearly Power Cost ($/Year)
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Appendix D

Graph: Power Costs vs. Horsepower

See Appendix D.pdf

AppendixD: Yearly Power Cost vs. Horsepower of Pumps in Lift Station
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City of Fort Wayne, Indiana

Cost to Replace

Appendix E

Graph: Pump and Control Replacement Costs vs. Horsepower

$120,000 1

$100,000

$80,000

$60,000 +

$40,000

$20,000

See Appendix E.pdf

Appendix E: Pump & Controls Replacement
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