ROCHESTER HILLS, MICHIGAN

{2 ARCADIS rps

Infrastructure, buiidings, environment, communications

AMENDMENT TO WATER
DISTRIBUTION SYSTEM
STUDY

January 2005



ARCADIS rps

Jan M. Hauser, P.E.
Area Manager

Denise Plummer, P.E.
Systemn Modeler

Amendment to Water
Distribution System Study

Prepared for:
Rochester Hills, Michigan

Prepared by:

ARCADIS FPS, Inc.
25200 Telegraph Road
Southfield

Michigan 48034

Tel 248 936 8500

Fax 248 936 8501

Our Ref.;
NOOGCO02R001
Version 3.0

Rochester Hills City File # E01-007

Date:

lanuary 2005

This document is intended only for the use
of the individual or entity for which it was
prepared and may contain information that
is privileged, confidential and exempt from
disclosure under applicable law. Any
dissermination, distribution, or copying of
this document is strictly prohibited.



Table of Contents

ARCADIS fps

EX@CULIVE SUMIMATY ..oeiiiiricetiereieree st et ses e senessr v san s ssaesrer s s e s s asresssesanasssssosns sanssmessssens 1
IMFOAUCHION .ottt ettt st e e s e ar e e e sar s b s se s anas e nnnns 2
=Y Lo B Tt { o OO OO 3
Modeling Analysis RESUHS. ..o e s s e 3
00 L g 4T 4= = O OO 6
DWSD Coordination..........cciiireiee et rrtreer et es e ee s e st nssbe s asvasce s s s s e e sa e saoesemms 7
DWSD Rate ANalysis ...ttt cee e e v s svese e e s er b s 7
Cost Effective ANalYSis.... ettt ans s eme e s s 3
Pay Back ANalysis.... .o et s e e e e an 8
Alernative ANalYSsis. ... ..t s e sae s 9
CONCIUSIONS e e sttt et sar s e s e ns st sn s sennsmsnnsnren 9
Appendix

Attachment 1 ~ DWSD Letters

Attachment 2 -DWSD Historical Rate Calculation Tables

Attachment 3 -Pay Back Analysis

Attachment 4 - Cost Effective Analysis

Page i



Amendment to Water
Distribution System

ARCADIS fps Study

Executive Summary

The City of Rochester Hills provides drinking water to nearly 70,000 customers
through approximately 22,000 connections to the publicly owned and operated water
distmibution system. The City purchases water on a wholesale basis from the Detroit
Water and Sewerage Department (DWSD). Water is supplied through four metered
connections o the DWSD water transmission system. Due to a number of factors
including low and uneven pressures in the system, high peak rates required from
DWSD and overall system reliability concerns after national events on September 11,
2001 and the blackout in the surnmer of 2003 the City comumissioned a study to

evaluate methods to improve the system in these areas.

The basis for the study was a hydraulic computer model of the distribution system
developed using Haested Methods WaterCAD. The model simulated demands and
pressures throughout the system for average day, maximum day, peak hour and fire
flow conditions. The model was calibrated using hydrant flow tests under known
system conditions. The model was then validated using differing sets of conditions.
Results of the model follow actual system response closely.

A number of options for improving known system deficiencies were simulated
including increasing flows from the existing DWSD connections, adding new pumping
and storage facilities and combinations of the two. Personnel from DWSD were briefed
on the approach and independently validated the mode! for accuracy.
Recommendations for system improvements from the modeling included building two
ground storage tanks and associated pumping facilities — one in the northwest of the
city and one in the east central part of the City. Additionally, operational improvements
were recommended to improve the efficiency of the four DWSD connections within

stated DWSD requirements.

An economic analysis related to the capital costs of the recommended improvements
was completed. Project costs in 2004 dollars are estimated to be approximately $7.7
million. Reduced charges from DWSD as a result of the improvements average
approximately $1.4 million per year resulting in an estimated project payback period of

about 10 years.

The results of the study strongly support building storage and pumping facilities within
the City of Rochester Hills water distribution system. The alternative of maintaining
the status quo is clearly not in the best interest of the long term operational, economic

or reliability perspective of the system.
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Introduction

In September 2002 ARCADIS FPS, Inc. (ARCADIS) completed a water system
analysis of the Rochester Hills water distribution system. The purpose of the analysis

wWas to:;

Identify potential pressure and flow problems/deficiencies in the existing

distribution system

Identify improvements and components required to increase water pressure to the
northwest portion of the City and allow for future development and,

Identify means and methods to level out peak demand periods on the system.

The recommendations from the study included adding two finished storage water
facilities — one in the northwest and one in the east central location of the City. It was
also determined that an additional potential benefit of system storage would be to
reduce peak flows from the Detroit Water and Sewerage Department (DWSD)
connections resulting in reduced water charges. Details of the study are documented in
the Water Distribution System Modeling and Evaluation, dated September 2002.

In October 2003 Rochester Hills contracted with ARCADIS to complete a more
detailed modeling and financial analysis to confirm the results and recommendations of
the original study. Management and engineering personnel from DWSD were also

briefed on the project. Detailed tasks included:

1. Confirm storage tank(s) locations, size and operation.

b

Confirm project cost.

3. Meet with DWSD Engineering to gain agreement on the acceptability of water
storage and the impact of storage on average day, maximum day and peak

hour demands.

4. Venfy DWSD contract commitments regarding adjustments to the City’s
current water rates as a result of reducing peak hour demands.

Amendment to Water
Distribution System
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5. Obtam written documentation to the greatest extent possible from DWSD
detailing the financial implications the reduced peaking factors will have on

water rates.
6. Develop cost effective analysis and pay-back estimates.

This report should be considered an addendum and intergral to the original report.

Peaking Factors

Peaking factors are used throughout the report and refer to the relationship between
average day, maximum day and peak hour demands. These factors are calculated by
dividing the maxirum day and peak hour demand by the annual average day demand.
Peaking factors are used to size facilities during the design process but are also used by
DWSD to set contract community rates. While they refer to that same theoretical

calculations they are used in different ways.

Peaking factors are used during the modeling analysis as design criteria to size
facilities such as pump stations. For this analysis DWSD required peaking factors of 3
for maximum day and 5 for peak hour, respectively. These hypothetical peaking
factors are higher than actual historical recorded peaking factors resulting in a

conservative design of facilities.

The other use of peaking factors is in the estimate of 'WSD annual charges to the
City. These peaking factors are determined from actual annual water demands
registered by the master meters at the four connection points with the DWSD system.
Average day demand is calculated by dividing the sum of all four meters over the
entire year by 365. The maximum day demand is determined by the actwal 24-hour
maximum demand during the year. The peak hour is determined in the same way
based on the actual highest recorded single hour throughout the year. The peaking
factors are determined by dividing the maximum day and peak hour usage by the
annual average day demand to arrive at the maximum day peak and peak hour factors,

respectively. These factors vary from year to year.

Modeling Analysis Results

Additional modeling analysis was performed to determine if demands from the four
DWSD supply points could be equalized and also to determine the most beneficial

Amendment to Water
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location, capacity, and control strategy for the proposed water tanks and booster

pumping stations.

During the course of this additional modeling, ARCADIS met with Ali Ghanavi from
DWSD on several occasions to discuss specific aspects of the model and the project
input to ensure their acceptance in the concept of water storage for Rochester Hills.

DWSD required an increase in the theoretical peaking factors to determine the
maximum day demand and peak hour demand from what was used during the original
study. The increase in the peaking factor and subsequent demands are shown in Table

1.
Previous
Peak Factor Previous Current Current
(2002/2003 Rates) Demand (MGD) | Peak Factor | Demand (MGD)
Max Day 2.4 19.1 3 25
Peak Hour 3.4 271 5 40

The demand mformation DWSD provided for Rochester Hills aiso changed the supply
pomnt distribution. The redistribution of the flow percentages from each DWSD
connection is shown in Table 2. Approximately 40% of the demand is located in the

north and 60% 1s located in the south.

Supply Point Distribution

Previous Current
RC-1 19% 36%
RC-2 62% 41%
RC-3 15% 21%
RC-4 4% 2%

Modeling results indicate that due to the higher maximum day demand the tank located
in the east central part of the City should be mcreased to 3.0 million gallons (MG) from
2.0 MG that was previously proposed. The proposed location for the east central tank
is north of Avon Road and east of Rochester Road.
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The original recommendation of a 2.0 MG storage tank in the north is still adequate.
The proposed location for the tank and associated booster pumping station in the north

is on Tienken Road west of Adams Road.

The preliminary capacity of the booster pumps was determined using the model. They
were sized to restrict flow from the DWSD supply points to the maximum daily
demand. The preliminary pump capacity in the north is approximately 0000 gpm at
150 feet TDH. The preliminary pump capacity in the south is approximately 7000 gpm
at 145 feet TDH. Final pump capacities will be determmned during detailed design.

DWSD evaluated the possible impact of the proposed new Rochester Hills storage
facilities on their system. Specifically, they were concerned about the impact of the
proposed tank in the north because of its close proximity to RC-2. The minimum
hydraulic grade Iine (HG) for DWSD’s system at RC-2 is 1120 feet. The booster
station in the north maintains the hydraulic grade at RC-2 at 1137 feet.

To mamntain demands on the DWSD supply points at the maximum day demand under
worst case conditions flow control valves are required at each feed point. These valves

can be remotely monitored through the City’s SCADA system.

Extended period model simulations (24-hours) were run to ensure the new storage
tanks would drain and fill adequately with DWSD demands limited to the maximum
daily demand. The control logic for the booster pumps was discassed with DWSD.
For each booster pumping station a control node was chosen to determine the pump
status. Each tank had a fill line and a drain line that acted as the suction for the
pumping station. The fill line had a valve that was set to close any time the pump was

on.

The controi junction in the north was located at node J-630 on the suction side of the
booster pumping station. Pump control strategy included turning the pumps on if the
HGL at the control node fell below 1000 feet and the tank level was over 34 feet.
Once the tank level dropped below 11.5 feet the pump turned off.

The control junction in the south was located adjacent to supply feed RC-1. If the
HGL at the control node was below 1000 feet (meaning the system was trying to draw
more water and the demand was higher) and the tank level was over 34 feet, the pump
turned on. Once the tank level dropped below 11.5 feet the pump turned off.
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In order for the booster pump station to “back feed™ areas in the north severai existing
flow control valves (FCV) need to be deactivated. FCV 6 located on Rosebriar south of
Rain Tree, FCV § located on Brewster, and FCV 21 located on Medinah all need to be
deactivated. When FCV 21 was deactivated the water was recirculating to feed the
booster pumping station. Therefore, check valves were added i the mode! on Palm

Aire.

Cost Estimates

Project cost estimates were updaled based on the new recommendations noted above.
Total project costs are detailed in Table 3. Because of the early stage of planning
probable construction cost estimates include a 20 percent construction contingency and
20 percent engineering allowance for design, construction engineering and
administration. Estimate of probable project costs is $7.7 million.

Amendment to Water
Distribution System

Study

Table 3
Estimate of Probable Costs
Items Quantities Amount
Prestressed Concrete Ground Level Tank

3.0 MG Lump Sum $1,300,000.00
2.0MG Lump Sum $1,060,000.00

Flow Control Valves, Meters and Chambers
RC-1, 16" Lump Sum $50,000.00
RC-2, 30" Lump Sum $90,G00.00
RC-3, 54" Lump Sum $160,000.00
RC4, 30" Lump Sum $90,000.00
North Tank, 2 pumps {6000 gpm @150°) Lurap Sum $1,300,000.00
South Tank, 2 pumps {7000 gpm @145 Lump Sum $1,300,000.00
Subtota $5,350,000.00
Contingenciey $1,050,000.00
Total Construction Cost] $6,400,000.00
Engineering $1,300,000.00

Total Project Co $7,700,000.0
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DWSD Coordination

ARCADIS personnel met numerous times to discuss the project with DWSD personnel
from both a technical and management viewpoint. DWSD performed independent
model analysis using the hydraulic model previously developed by ARCADIS. The
new tanks were included in the model. DWSD was satisfied that the impact on the
existing DWSD transmission system is acceptable. A letter signed by the Assistant
Director of Engineering Services conceptually agreeing to the new storage facilitics
was received on July 26, 2004, and is attached.

ARCADIS also met with management personmel to determine the current process to
determine new rates. DWSD agreed that after the new facilities are constructed and in
operation new peaking factors will be determined. A letter signed by the Director of
DWSD and received on May 27, 2004, details the procedure and is attached.

DWSD Rate Analysis

The DWSD customer community rate determination is based on a complex equation
that takes into account the annual average day demand, maximum day demand, peak
hour demand, distance from DWSD facilities and elevation. The only variable that can
be manipulated through system design and operation js the peak hour demand. Systermn
storage can be used during peak demand periods to subsidize required flows from
DWSD, effectively limiting the flow requirements from DWSD to maximum day
demand. This in turn reduces one of the five factors — peak hour peaking factor- to the
maximum day peak factor reducing the overall rate charged to Rochester Hills by

DWSD.

It is estimated using the 2004/2005 rate calculation for Rochester Hills supplied by
DWSD that the recommended 1improvements will reduce the overall rate for wholesale
water from DWSD from $15.60/McF to $12.75/McF. This calculation is shown in the
tables Jabeled DWSD Rate Calculation — 2003 and DWSD Rate Calculation - 2005
Modified in the Appendix. The only difference in the calculation is the reduction of
the Peak Hour Peaking Factor from 3.2 to 2.5. Based on current maximum day demand
in Rochester Hills this results in an estimated annual savings of $1,187,281. This
savings will vary from year to year based on total consumption and maximum day
flows but will always be less than the cost without the new storage facilities based on

the existing DWSD rate structure.
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Cost Effective Analysis

A cost effective analysis was conducted to determine the most cost effective approach
for the two options — continuing the current operation of the Rochester Hills water
system or adding storage that will reduce peak flows to maximum day flows. The
analyses calculated Average Equivalent Annual Cost (AEAC) for both systems. The
AEAC is an industry standard for comparing options and results in an annual cost to
fund each option. Calculations are attached in the Appendix.

The analysis takes into account the cost of purchasing water from DWSD and the cost
to pay back bonds for any associated capital improvements. Year 2005 was used as the
baseline year for the capital improvements with 20 years to pay back the bonds at an
annual interest rate of 5%. Results of the analysis show that the storage option is the
most cost effective. AEAC for the storage option is $5,969,688 and $6,485,098 for the

status quo option.

Note that the AEAC for status quo option equais the estimated charges from DWSD
for the year 2005. This is because there is no capital costs associated with this option

leaving only water charges to pay off.

Pay Back Analysis

Payback analysis was completed by dividing total project costs by the net annual profit.
The estimated total project costs are detailed above and are equal to $7,700,000. The
net annual profit is determined by the estimated amount of rate reduction as a resuit of
the improvements minus estimated operation and maintenance cost and financing costs

of the new facilities.

The DWSD rate reduction was estimated by evaluating system demands and associated
costs for the years 2001 through 2004. The highest annual savings was $1.7 million in
2001, the lowest of $1.2 million was in 2004. The average cost savings with the
addition of storage was approximately $1.4 million per year.

Operation and maintenance costs were estimated using professional experience and
data from similar systems for salaries and administrative costs, electricity, chemicals
and repair and maintenance. It is noted that these types of facilities are highly
automated and require nominal personal attention during normal operation. For this
analysis it was estimated approximately 14 person hours per week are required over the
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life of the facility. This conservative estimate could easily be handled by existing
personnel. Average annual O&M costs were estimated to be approximately $124,000.

Annual costs associated with financing the capital costs were estimated using 4.5%
interest rate amortized over 20 years. The estimated annual payment is slightly over
$550,000. This assumes a portion of the project development costs will be funded

through existing reserves.

Using these figures the pay-back period is estimated to be approximately 10 years.

Alternative Analysis

The following table provides a side by side comparison of the two potential choices of
building new storage and pumping facilities or continuing to operate the system in the

current configuration.

Storage »  lmproved reliability » DWSD uncertainty
= Improved system pressures = DWSD customer uncertainty

» Improved fire fighting capability | = Upfront investment
= Economically advantageous

Good system design
No Storage | = Known system response = System issues not addressed
w  Known rate impacts s Not economically beneficial
= FEasy = Potential adverse financial

impacts due to other customers

= Nocapital investment required
building storage

Conclusions

A detailed technical and economic evaluation was conducted on the validity of adding
systemn storage to the Rochester Hills water system. The following conclusions have

been reached:

= The addition of storage to the Rochester Hills water system is both technically

and economically desirable.

With the current information on DWSD rate structure and opinions of probable
project costs the pay-back period is approximately 10 years after the

improvements are in operatton.
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=  The required storage should be ground storage with booster pump stations. A
2.0 MG tank is required in the northwest and a 3.0 MG tank is required in the

east central.

*  The addition of storage will allow peak water demands required from DWSD
to be reduced to maximum day demands resulting in lower future fees from

DWSD.

» The addition of storage will solve the concerns detailed in the original study —
to improve pressures in the northwest portion of the system, level out peak
demands from DWSD and improve flow and pressure problems throughout

the system.

= Overall, the improvements will increase reliability and flexibility of the

existing system.

Amendment to Water
Distribution System
Study
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WATER & SEvER DEpariverT
THNER AL ADMINIETRATTON Fax WA= -0067

July 26, 2004

Mr. Roger H. Rousse RE CE]VED
Direttor of Public Services

City 01 Rochsstar Hills M2 8
1000 Rochester Hills Drive

Rochester Hills, Michigan 48309-2034 ARCADIS pp g

Ragarding Two (2) Proposed Watar Storage Facililies

Gear Mr. Rousse:

This i in response to the praliminary hydraule amalysis about tha above subject, submilted by your
consuflant {(ARACADIS/FPS) to our Planning Section dated April 5, 2004, The Detroil Waier zind
Sewerage Department (DWED) conceplually approves tha proposed Storage Faciltics as descnbed

helow, under the fallowing co1ditions,

1. A 2.0 MG ground reservoir and the associated pumping station on Waiton Road west of Adams
Road. The operalion of this facility will be resiricted 10 a maximum #tow of 3000 gpm andfor
minimum HGL of $120 ft (USGS) of the City of Rochester Hills Masier Metar RC-2 located gn
Waiton Road sast of Squirral Road. Froper design provisions will nead 1o be incarparated in

the dasign of this facility b accommodale 1his restriclion.

2, A 3.0 MG ground reservoir and the assosiated purping stalion on Avon Raosd east of North
Rochester Road, The aperation of this tacibity will be restricied o a maxirmum Fow of 4000 apm
ot the City of Rocheste- Hills Master Meter RC-4 focated on 24 hile Road and Dequindre Road,
Propar design provisions will need to be incorperaled in the design of this facilty fo

accommodate this restsiction.

Ploase be advised that since the propesed {acilities will be part of the City of Rechester Hills system,
DWSE's review of the subject hytraulbic anafysis, only pertains 10 the impact of the proposed faciitres
on DWSD's system. The possible inpact of the proposed facilities on the Gity of Rochester Mills
system snd its Paaking Factors was not the focus of DWSU's review.

¥ you have nay questions or need additioast mnformation. please contact Mr. &) Gharavi of my staff at

313.864.5873.
Sincanely, f
Gregory’B, White, PE,
Assistant Director of Eaginoering Services
GBW/BD/dj

oc: Mr. Jan Hauser, F.E. ARCADISFPS)

Atzachment )
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7 715 RANGOLIME STREET
g Cive oF DETporT Do, Mictigan 983262470

o WATER 3N Sawes vr Desaniamsg PHONE 313-225 45007224 - 480 |
FaX 315 22d-£L147

N M;:Jj' - DENERAL ADMINISTRATRY
' ‘ May 27, 2004

Mr. Roper H. Rousse

City of Rochester Hills

1000 Rochester T3l Dnive
Rochester Hills, Michigan 48309

Dear bdr. Houssc;

R lmplementation of Peaking Factors with the Addition of lotermal Storage

In response fo your reqoest, the Detroil Witcr aml Sewprage Deparimeni {DWSD) will
implement pealong factors in lhe order deseribed below for a wholessle water customer adding

sfOTage,

Once 2 wholesale customer wids storage fo Us aystem with the intention of reducing peaking
factors, » new praking factor adjustment period wil) begin in the following sequence:

1. The customer will inform the Deparument thal the facilitics are completed and in

operalion,

‘The first peak season following the start of operations, DWSD will determine peaks

besed on recorded fows 10 the customer in the same mannér as the test of the

whofesale costomer base.

3. “These proks will be the Grst data point in now peaking factor calcotations, AN prior
peaking information will be excluded from furure peak caloulations.

4. This poaking information shall be used for rae setting purposcs op a gomg forward
basis only. The Department will not adinsl past or exicting rates based on 1he new
peaking information.

5. Peaking information collected For future years will be incerporated with the initial
peaking information in the samc manner applied io all other whelesale customars.
Theyefors, once ke coustomer has obtamed enough annwal peak data points, the
customer’s pzaking factors will be caleufated with the bistorical same data set az 3]

other customers.

2

1f you need any further asmistance, please contact my ofitee at 313-224-4701,

Siocerely yours, -
LR LT
e 4/_,1-’{’/:_}:1.—— . £ F

Victor M. Mercado

-

Direcror
VMMRCiage
e Gary Fujita, DWSD
James George, DWSD
{ireg Whic, DWSP
Robierl Walter, Law Departinerd 4% tachment 1

I utrie Hohwart, Law D‘L’pE‘Hﬁmw K vabi . Mxrw
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Historical DWSD Rate Summary

Year Base Modified  Savings

2004 $6,485,098 $5,297,817 $1,187,281
2003 $6,389,087 $5,097,444 $1,291,644
2002 36,229,519 $4,689,358 $1,540,161
2001 $5921,350 $4,351,959 $1,569,390

$1,397,119

Base = without the additiona of storage and pumping facilities
Modified = with the addition of storage and pumping facilitics




R FPS
ARCADIS 2004 Revenue Requirement Without Storage

Service Category

Base (Mcf/Day)

Max. Day

Peak Hour

Base Distance

Max Day Distance

Peak Hour Distance

Base Distance/Elevation
Max. Day Distance/Elevation
Peak Hour Distance/Elevation
Customer A (Commercial)
Customer B (Meters)

Total FY Revenue Requirement
FY2004 Volume

FY Rate

Peaking of
Factors  Service

1138.6
2.5 28465

3.2 36435
269

48.7

108
2385

415589

Applied
Units

1238.1
1707.9
797.0
33304.9
459425
214398
60295.5
83174.7
38814.9

Allocated

Unit Cost Costs

$ 84025
$ 467.80
$194.21
$ 1683
13.09
13.09
10.36
19.37
19.37

9.67
25.09

Y B B3 e e o

$1,040,314
798 956
154,789
560,521
601,387
280,647
624,661
$1,611,095
$ 751,844
$ 1,044

IR O Y

$ 59,840

$6,485,098

$15.60 /Mcf

Attachment 2-
2004 Without Storage
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CADIS 2004 Revenue Requirement With Storage

Peaking Units of Applied

Service Category Factors

Base (Mcf/Day)

Max. Day 25
Peak Hour 2.5
Base Distance

Max Day Distance

Peak Hour Distance

Base Distance/Elevation

Max. Day Distance/Elevation

Peak Hour Distance/Elevation

Customer A (Commercial)

Customer B (Meters)

Total FY Revenue Requirement
FY2004 Volume

FY Rate

Service

1138.6
2846.5
2846.5

26.9

48.7

108
2385

415589

Units

1238.1
1707.9
0
33304.9
45942.5
0
60295.5
83174.7
0

Allocated

Unit Cost Costs

$ 840.25
$467.80
$194.21
$ 16.83
13.09
13.09
10.36
19.37
19.37

9.67
25.09

I R R Y Y

$1,040,314
798 956
560,521
601,387

624,661
1,611,095

3
$
b
$
h
$
3
$
$ 1,044
hY

59,840

$5,297,817

$12.75 Mecf

Attachment 2 -
2004 With Storage



FPS
ARCADIS 2003 Revenue Requirement Without Storage

Service Category

Base (Mcf/Day)

Max. Day

Peak Hour

Base Distance

Max Day Distance

Peak Hour Distance

Base Distance/Elevation
Max. Day Distance/Elevation
Peak Hour Distance/Elevation
Customer A {Commercial)
Customer B (Meters)

Total FY Revenue Requirement
FY2003 Volume

FY Rate

Peaking Units of Applied
Factors Service Units

1164.4

2.5 2911.0
3.3 38425
277

516

96
3480

425006

1266.8
1746.6
931.5
350904
48380.8
25803.1
65366.9
90124.6
43066.4

Allocated

Unit Cost Costs

$ 759.92
§ 395.66
88.49
1520
11.60
11.60

3.65
18.93
18.93
11.30
22.00

%%%&ﬁ%%%&e%

962,667
691,060

82,430
533,373
561,218
299,316
565,424
$1,706,058
$ 909,898
$ 1,085

LR BT P Y

$ 76,560

$6,389,087

$15.03 Mcf

Attachment 2 -
2003 Without Storage
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Service Category

2003 Revenue Requirement With Storage

Peaking Umts of Applied
Factors Service Units

Base (Mcf/Day) 11644
Max. Day 25 29110
Peak Hour 25 29110
Base Distance 277
Max Day Distance
Peak Hour Distance
Base Distance/Elevation 51.6
Max. Day Distance/Flevation
Peak Hour Distance/Elevation
Customer A (Commercial) 96
Customer B {(Meters) 3480
Total FY Revenue Requirement

425006

FY2003 Volume

FY Rate

1266.8
1746.6
0.0
35090.4
48380.8
0.0
05366.9
90124.6
0.0

§ 759.92
$ 395.66
88.49
15.20
11.60
11.60
3.65
18.93
18.93
11.30
22.00

LCA R R A Y N P P

Allocated
Unit Cost Costs

$

$
3
$
$
$
$
$
$
$
$

962,667
691,060

533,373
561,218

565,424
1,706,058

1,085

76,560

$5,097,444

$11.99 Mecf

Attachment 2 -
2003 With Storage
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2002 Revenue Requirement Without Storage

Service Category

Base (Mcf/Day)

Max. Day

Peak Hour

Base Distance

Max Day Distance

Peak Hour Distance

Base Distance/Elevation
Max. Day Distance/Elevation
Peak Hour Distance/Elevation
Customer A (Commercial)
Customer B (Meters)

Total FY Revenue Requirement
FY2002 Volume

FY Rate

Peaking Units of Applied
Factors Service Units

12329

24 29590
34 41919
277

51.6

96
3480

450009

13493
1726.06

1232.9
37375.6
47811.9
34151.3
69623.9
§9064.7
63617.6

Allocated

Umit Cost Costs

$ 686.98
$ 37051
92.27
13.90
10.36
10.36

7.69
16.86
16.86
10.27
20.12

9 6 0 BB A e e bn

926,942
639,522
113,760
519,521
495,331
353,808
535,408
$1,501,631
$1.072,593
$ 986

%%%%e«am%

5 70,018

$6,229.519

$13.84 /Mcf

Attachment 2 -
2002 Without Storage



FPS
ARCADIS 2002 Revenue Requirement With Storage

Service Category

Base (Mcf/Day)

Max. Day

Peak Hour

Base Distance

Max Day Distance

Peak Hour Distance

Base Distance/Elevation
Max. Day Distance/Elevation
Peak Hour Distance/Elevation
Customer A (Commercial)
Customer B (Meters)

Total FY Revenue Requirement
FY2002 Volume

FY Rate

Factors

1232.9

24 29590
24 29590
277

51.6

96
3480

450009

Peaking Units of Applied
Service Units

13493
1726.06
0.0
37375.6
47811.9
0.0
69623.9
89064.7
0.0

Allocated

Umt Cost Costs

$ 686.98
$ 370.51
92.27
13.90
10.36
10.36

7.69
16.86
16.86
10.27
20.12

eI IR - Y S T DA

$ 926,942
$ 639,522
by -

§ 519,521
¥ 495331
g -

$ 535,408
$1,501,631
$
$
N

986

70,018

54,689,358

$10.42 /Mcf

Attachment 2 -
2002 With Storage



FPS
ARCADIS 2001 Revenue Requirement Without Storage

Peaking Units of Applied

Service Category Factors

Base (Mct/Day) 1348.5
Max. Day 24 32172
Peak Hour 3.4 45577

Base Distance 27.7

Max Day Distance

Peak Hour Distance

Base Distance/Elevation 51.6
Max. Day Distance/Elevation

Peak Hour Distance/Elevation

Customer A (Commercial) 96
Customer B (Meters) 3480
Total FY Revenue Requirement

FY2001 Volume 489283

FY Rate

Service Units

1478.1
1876.7
1340.5
40943 .37
51984.59
37131.85
76269.96
96837.72
69169.8

Allocated

Unit Cost Costs

$ 57458
$ 293.73
$ 176.65
¥ 1oz
$ 884
§ 884
$ 689
§ 1452
$ 1452
§ 968
§ 1932

849,287
551,243
236,799
492,139
459,544
328,246
525,500
$1,406,084
$1,004,345
$ 929

“ % 00 5 s e o

$ 67234

$5,921,350

$12.10 /Mcf

Attchment 2 -
2001 Without Storage



ARCADIS rps

Service Category

Base (Mct/Day)
Max. Day

Peak Hour

Base Distance

Max Day Distance
Peak Hour Distance

Base Distance/Elevation

Max. Day Distance/Elevation
Peak Hour Distance/Elevation
Customer A (Commercial)

Customer B (Meters)

2001 Revenue Requirement With Storage

Total FY Revenue Requirement

FY2001 Volume

FY Rate

Peaking Units of Applied Allocated
Factors Service Units Unit Cost Costs
1340.5 1478.1 $ 57458 $ 849287
2.4 32172 1876.7 $ 293.73 § 551,243
24 32172 0 %$17665 § -
277 4094337 $ 1202 § 492,139
5198459 § 884 $ 459,544
0% 884 3§ -
51.6 7626996 § 689 $ 525500
96837.72 $ 14.52 $1,406,084
0% 1452 % -
96 $§ 968 § 929
3480 § 1932 § 67234
$4,351,959
489283
$8.89 /Mcf

Attachment 2 -
2001 With Storage
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ARCADIS rps

Pay-Back Analysis

Estimated Total Project Cost

Estimated Rate Savings Max
Min
Ave

O&M Max
Min
Ave

Debt payment Max(7.7 @5)
Min {6.4 @ 4.5)
Ave

Pay-Back Period (years)

$7,700,000
$1,569,390
$1,187,281
$1,397.119

$174,000
$74,000
$124.000

$613,000
$490,000
$551,500

10.7

Attachment 3
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COST EFFECTIVE ANALYSIS - DATA INPUT

Project Name: City of Rochester Hills

Alternative Name: No Storage

Planning Period in years: 20

Initial Year of Planning Period: 2005

Construction Period, in years: 0.0

Interest Rate %: 5.00

Structures Value, year 0: $0

Process Equipment
20 yr. Equipment Value, year 0: $0
15 yr. Equipment Value, year 0:
Auxiliary Equipment
15 yr. Equipment Value, year 0: 50
10 yr. Equipment Value, year 0:

f.and Cost: 30

Total Construction Cost; $0

Contingences, % : 0.00

Technical Services, % : 0.00

Salaries & Administrative Cost, year 2005 $0

year 2025 30
Power & Gas? type Y, just Power? type P: P
Power Cost, year 2005 30

year 2025 %0

Chemical Cost, year 2005 50

year 2025 50

Repair & Maintenance Cost, year 2005 50

year 2025 50

Rate Calculation year 2005 $6,485,098
year 2025 $6,485,098

Attachment 4 - No Storage



ARCADIS rps

City of Rochester Hills

No Storage

ESTIMATE OF QPERATION AND MAINTENANCE COST

Salaries & Administrative
Power

Chemicals

Repair & Maintenance

Rate Calculation

TOTAL O&M COSTS
TOTAL FIXED O&M
TOTAL VARIABLE O&M

Yearly Increase

0

6,485,098

$6,485,008
6,485,098

$0

2025

$0

6,485,088

$6,485,098
6,485,008
50

30

Attachment 4 - No Storage



ARCADIS Fps City of Rachester Hills
No Storage
REPLACEMENT COST AND SALVAGE COST SUMMARY
initial Cost  Replacement Replacement Salvage
at Cost at Cost at Value
YearQ Year 10 Year 15 Year 20
A. Structures
50 year life $0
Salvage Value $0
B. Process Equipment
20 year life 0
15 year life 0
Replacement Cost 0
Salvage Value 0
C. Auxiliary Equipment
15 year life C
10 year life 0
Replacement Cost 0 0
Salvage Vaiue ]
D. Other Costs 5
Contingencies 0
Technical Services 0
Land 0 0
TOTAL PROJECT COST 50
TOTAL REPLACEMENT COST $0 $0
%0

TOTAL SALVAGE VALUE

Attachment 4 - No Storage



ARCADIS Fps

City of Rochester Hills

No Storage

AVERAGE EQUIVALENT ANNUAL COST DETERMINATION

COST AND OTHER DATA UTILIZED

Planning Period: 20 Years

Initial Cost of Project: 50 Construction Period: 0.0 Year
Replacement Cost at Year 10: 50
Replacement Cost at Year 15: 30
Salvage Value at Year 20:
Structures - $0
Process Equipment - 0
Auxiliary Equipment - 0
Land - 0
Total - $0
Caonstant Annual Operation & Maintenance Cost; $6,485,098
Variable Annual Operation & Maintenance Cost: 30 YearOto
$0 Year20
interest Rate: 5 %
DETERMINE PRESENT WORTH & AVERAGE EQUIVALENT
ANNUAL COST OF THIS PLAN OVER 20 YEARS
Factors: {20 years at 5 %, unless noted)
Present worth (PW) of constant annual Q&M cost: 12.4622
PW of variable annual O&M cost (annual increase): 98.4884
Present worth of replacement cost - Year 10: 5 0.6139
Present worth of replacement cost - Year 15: 0.4810
Present worth of salvage vaiue; 0.3769
Interest during construction = initiai cost x (0.5) x Period of
Construction (Years}) x Interest rate.
Equivalent annual cost = Total present worth  x 0.0802
CALCULATIONS - PRESENT WORTH
1. Initial Cost 30
Z2a. Constant O&M 80,818,655
2b. Variable O&M i
3. Replacement Cost 0
4. Salvage Value {minus) 0
5. Interest During Construction 8]
6. Total Present Worth $80,818,655
AVERAGE EQUIVALENT ANNUAL COST
$6,485,098

$80,818,655 X 0.0802

Attachment 4 - No Storage



COST EFFECTIVE ANALYSIS - DATA INPUT

Project Name: City of Rochester Hills

Alternative Name: Water Storage Alternatives

Planning Period in years: 20
Initial Year of Planning Period: 2005
Construction Period, in years: 0.8
Interest Rate %: 5.00
Structures Value, year 0: $4,400,000
Process Equipment
20 yr. Equipment Value, year 0: $650,000
15 yr. Equipment Value, year O:
Auxiliary Equipment
15 yr. Equipment Value, year 0: $300,000
10 yr. Equipment Value, year 0:
Land Cost: $0
Total Construction Cost: $5,350,000
Contingences, % : 20.00
Technical Services, % : 25.00
Salaries & Administrative Cost, year 2005 $15,000
year 2025 $15,000
Power & Gas? type Y, just Power? type P: P
Power Cost, year 2005 346,000
year 2025 $46,000
Chemical Cost, year 2005 $10,000
year 2025 $10,000
Repair & Maintenance Cost, year 2005 $2,500
year 2025 $100,000
rate calculation year 2005 $5,297 817
2025 $5,297,817

year

Attachment 4 - Storage



ARCADIS rps

City of Rochester Hills

Water Storage Alternatives

ESTIMATE OF OPERATION AND MAINTENANCE COST

2005
Salaries & Administrative $15,000
Power 46,000
Chemicals 10,000
Repair & Maintenance 2,500
rate calculation 5,297,817
TOTAL O&M COSTS $5,371,317
TOTAL FIXED O&M 5,371,317
TOTAL VARIABLE O&M $0

Yearly Increase

2025
$15,000
46,000
10,000
100,000

5,297,817

$5,468,817
5,371,317
$97,500

$4,875

Attachment 4 - Storage



ARCADIS Fps

City of Rochester Hills

Water Storage Alternatives

REPLACEMENT COST AND SALVAGE COST SUMMARY

Initial Cost Replacement Repiacement Salvage
at Cost at Cost at Value
Year { Year 10 Year 15 Year 20

A. Structures

50 year life 1HHBHAAHE

Salvage Value $2,640,000
B. Process Equipment

20 year life 650,000

15 year life 0

Replacement Cost 0

Salvage Value 0
C. Auxiliary Equipment

15 year life 300,000

10 year life )]

Replacement Cost 0 300,000

Salvage Value 200,000
D. Other Costs

Contingencies 1,070,000

Technical Services 1,337,500

Land 0 0
TOTAL PROJECT COST THHHHIE
TOTAL REPLACEMENT COST $0 $300,000

$2,840,000

TOTAL SALVAGE VALUE

Attachment 4 - Storage



ARCADIS s

City of Rochester Hills
Water Storage Alternatives

AVERAGE EQUIVALENT ANNUAL COST DETERMINATION

COST AND OTHER DATA UTILIZED

Pianning Period: 20 Years

Initial Cost of Project: THHEHEHH Construction Period: 08 Year
Repiacement Cost at Year 10: $0
Replacement Cost at Year 15: $300,000
Salvage Value at Year 20:

Structures - $2,640,000

Process Equipment - 0

Auxiliary Equipment - 200,000

Land - 0

Total - $2,840,000
Constant Annual Operation & Maintenance Cost; $5,371,317

50 YearOto

Variable Annual Operation & Maintenance Cost:

Interest Rate: 5%

DETERMINE PRESENT WORTH & AVERAGE EQUIVALENT
ANNUAL COST OF THIS PLAN OVER 20 YEARS

$97,500 Year 20

Factors: {20 years at 5 %, uniess noted)

Present worth (PW) of constant annual O&M cost:

PW of variabie annual O&M cost (annual increase):

Present worth of replacement cost - Year 10:

Present worth of replacement cost - Year 15:

Present worth of salvage value:

interest during construction = Initial cost x {0.5) x Period of
Construction (Years) x Interest rate.

Equivalent annual cost = Total present worth  x

CALCULATIONS - PRESENT WORTH

1. Initial Cost

2a. Constant O&M

2b. Variable O&M

3. Replacement Cost

4. Salvage Value

5. Interest During Construction
6. Total Present Worth

{rminus)

AVERAGE EQUIVALENT ANNUAL COST
$74,395,505 X 0.0802

12.4622
98.4884
0.6139
0.4810
0.3769

0.0802

$7,757,500
66,938,482
480,131
144,305
1,070,366
145,453

$74,395,505

$5,969,688

Attachment 4 - Storage



