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)
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)
)
)

AND NECESSITY FOR THE PURCHASE
AND INSTALLATION OF AUTOMATED
METER READING EQUIPMENT

APPLICATION

Northern Kentucky Water District (NKWD), by counsel, petitions for an order
approving the acquisition and installation of automated meter reading equipment pursuant
to KRS 278.020..

In support of the application, the folioWing information is provided:

1. NKWD's office address is 2835 Crescent Springs Rd., Erlanger, KY 41018-
0640. lis princiba! officers are listed in its current Annual Report on page 6, which is filed
with the Comimission as are its prior years Reports;

2. NKWD is a non-profit water district organized under Chapter 74 and has no
separate articles of incorporation;

3. A description of NKWD's water system and its property stated at original cost by
accounts is contained in its 2006 Annual Report, which is incorporated by reference. The

2007 Report will be filed by May 1, 2008 and will be filed as Exhibit E when available.



4. NKWD serves retail customers in Kenton, Boone and Campbell Counties and
sells water at wholesale to non-affiliated water distribution systems in Kenton, Boone,
Pendleton and Campbell Counties.

5. It proposes to acquire and install automated meter reading equipment as
described in Exhibit A. The facilities include approximately 81,000 transmitters and
antenna as well as related equipment and software. (Because no construction is involved
Maps, Plans and Drawings for the facilities are not applicable. Specifications and Bid
Documents are provided in Exhibit A). The District is financing the estimated $7,500,000
cost with $800,000 approved in Case No. 2005-00148 (exhibit O, project 104) and
$800,000 approved in Case No. 2007-00135 (exhibit O, project 106). The remaining $5.9
million will be financed with Bond Anticipation Notes (BANS) or a low interest loan from
the Kentucky Infrastructure Authority. The District has applied for the loan, but has not
received notice of approval.

6. The construction is in the public interest and is required to aflow NKWD to
continue fo provide adequate service to its customers. The project will provide enhanced
meter reading and customer service options. The project, its cost, need and other details
are contained in Exhibit A. _

7. The total project cost is approximately $7,5000,000. See Exhibit A.

8. Easements and rights of way are not required, see Exhibit B.

9. This service will not compete with any other utility in the area.

10. The proposed project, identified in Exhibit A, is scheduled to begin construction
on PSC approval, estimated to be June, 2008 and be completed within one year. Board
approval of the project was given on March 24, 2008, attached as Exhibit C. Bid
information is included with Exhibit C. Bids expire on May 15, 2008.



11. No new franchises are required. No DOW permit is required. See Exhibit B.

12. Construction descriptions are in Exhibit A and Bid Documents. Facts relied on
to justify the public need are included in the project descriptions in Exhibit A. Based on
the analysis included with Exhibit A, the installation of the automated facilities will result in
significant monetary savings to the District.

13. Maps of the area showing location of the proposed facilities are in Exhibit A.

14. The construction costs will be funded by the 2006 Bonds, 2007 BAN and KIA
loan or additional BANS,

15. Estimated operating costs for operation and maintenance, depreciation and
debt service after construction are shown in Exhibits A and D.

16. A description of the facilities and operation of the system are in Exhibit A.

17. A full:description of the route, location of the project, description of construction
and related information is in Exhibit A.

18. The start date for construction; proposed in-service date; and total estimated
cost of construction at completion are included in Exhibit B.

19. CWIP at end of test year is listed in Exhibit E.

20. Plant retirements are listed in Exhibit B and E. No salvage values are included
as booked.

21. The use of the funds and need for the facilities is justified based on a the
engineering report included as Exhibit A

22. No rate adjustment is being proposed.

23. The following information is provided in response to 807 KAR 5:001 (8):

a. Articles of Incorporation — None. NKWD is a statutorily created water

district under KRS Chapter 74;



24. The following information is supplied pursuant to 807 KAR 5:001(9):
a. Facts relied upon to show that the application is in the public interest:
See Exhibit A.
25. The following information is provided as required by 807 KAR 5:001 (11);

a. A general description of the property is contained in the Annual Report,

Exhibit E.

b. No stock is to be issued; No bonds are to be issued in this case;

c. There is no refunding or refinancing;

d. The proceeds of the financing are to construct the property described in
Exhibit A

e. The par value, expenses, use of proceeds, interest rates and other
information is not applicable because no bonds are being issued at this time.
26. The following exhibits are provided pursuant to 807 KAR 5:001 (11)(2):
a. There are no trust deeds. All notes, indebtedness and mortgages are
included in Exhibits F and G.
b. Property is to be constructed is described in Exhibit A.
27. The following information is provided pursuant to 807 KAR 5:001(6):
a. No stock is authorized.
b. No stock is issued.
¢. There are no stock preferences.
d. Mortgages are listed in Exhibit F.
e. Bonds are listed in Exhibit F.
f. Notes are listed in Exhibit F.
g. Other indebtedness is listed in Exhibit F.



h. No dividends have been paid.

i. Current balance sheet; income statement and debt schedule are attached
as Exhibit G.

k. The facilities being constructed will be reflected in USoA Account 334

*Meters and Meter Installations” as shown in Exhibit D.

807 KAR 5:001:

) Full name and post office address of applicant and a o
Section 8(1) reference to the particular provision of law requiring Application
Commission approvai.

i - The original and 10 copies of the application with an
Section 8(2) additional copy for any party named therein as an YeS
interested party.

) If applicant is a corporation, a certified copy of the ]
Section 8(3) Atticles of Incorporation and all amendments thereto Not @ corporation
or if the articles were filed with the PSC in a prior
proceeding, a reference to the style and case number

of the prior proceeding.

] (a) The facts relied upon to show that the proposed
Section 9(2) new construction is or will be required by public EX- A
convenience or necessity.

(b) Copies of franchises or permits, if any, from the
proper public authority for the proposed new Ex. B
construction or extension, if not previously filed
with the commission.

(c) A full description of the proposed location, route,
or routes of the new construction or extension, Ex. A
including a description of the manner in which
same will be constructed, and also the names of
all public utilities, corporations, or persons with



whom the proposed new construction or extension
is likely to compete.

(d) Three (3) maps to suitable scale (preferably not
more than two (2) miles per inch) showing the Ex. A
location or route of the proposed new construction
or extension, as well as the location to scale of
any like facilities owned by others located
anywhere within the map area with adequate
identification as to the ownership of such other
facilities.

(e) The manner, in detail, in which it is proposed {o o
finance the new construction or extension. Application

(f) An estimated cost of operation after the proposed
facilities are completed. Ex.Aand D

Engineering plans, specifications, plats and report for

KRS 322.340 the proposed construction.  The engineering N/A
documents prepared by a registered engineer,
requires that they be sighed, sealed, and dated by an
engineer registered in Kentucky.

For these reasons, the District requests authorization to construct the facilities and

any other order or authorization that may be necessary to obtain Commission approval for

B H%D%Z/

construction.

~ohn N. Hughes
124 W. Todd S
Frankfort, KY 40601

Attorney for Northern
Kentucky Water District
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Automated Meter Reading

Project. 184-0311

ProjeciDescription:

The proposed project includes a retrofit installation of approximately 81,000 transmitters
and antenna in the meter setting to support an automated meter reading system. Along
with the transmitters, the reading system consists of drive-by radio reading equipment
and software.

The estimated cost of the total project is $7,500,000.
Bids were opened on September 20, 2007. The bids expired March 18, 2008 as

additional time was needed to evaluate the responses. The contractor, Badger Meter, Inc.
has agreed to extend its bid until May 15, 2008 (see attached letter).



Badger Meter, Inc.

4545 W. Brown Deer Road
Milwaukee, Wisconsin 53223

P.O. Box 245036
Milwaukee, WI 53224-9536  (414) 355-0400

March 26, 2008

Northern Kentucky Water District

Attn: Mark Lofland

2835 Crescent Springs Road

Erlanger, KY 41018

Subject: Amendment for Bid for Automatic Meter Reading System
Dear Mr. Lofland:

This letter is attached to and becomes a part of our bid to furnish an Automatic Meter Reading
System.

Pursuant to our conversation this morning, we agree to extend the pncmg on our bid of

~September 20, 2007 until May 15,2008.-

In the event you have any questions concerning this bid, please contact me at the above address
or: :

Telephone - 1-800-876-3837 Ext. 15895

Fax - 414-371-5981

E-Mail - bids@badgermeter.com

Badger appreciates this opportunity to meet your metering needs.

Sincerely,
BADGER METER, INC.

omth Stk

Pamela G. Stokke-Ceci
Assistant Secretary

Enclosures


mailto:bids@badgerrneter.com

TRAVELERET

Date:  March 25, 2008

BID BOND EXTENSION
Biddes: Badger Meter, Inc.
Surety: Travelers Casualty and Surety Company of America
Owner: Northern Kentucky Water District

Travelers Casualty and Surety Company of Arerica agrees to extend the attached bid bond to
May 15, 2008

TRAVELERS CASUALTY AND SURETY COMPANY OF AMERICA

Tracy K. hfa/ﬁhews: Aﬂomey-ln-«F'act



o e ———— bt O it S —
WARNING: THIS POWER OF ATFORNEY 1S INVALID WITHOUT THE RED BORDER

: POWER OF ATTORNEY
. TRAVELERS

gton Cashalty Company 8t. Paut Guardian Tnmurance Company
- Fidelity and Guaranty Insurance Contpany ' 5t Pyul Mercury Thsurance Company
Fidellty and Guaranty Insernnce Uaderwriters, Inc, Travelers Cagtalty and Surety Company
Seaboard Surety Company Travelers Cusually and Surety Corpany of Ameriea
8t. Pavl Hre and Marine Inturance Company [inited States Fidelity and Guaranty Company

Attorney.In Fact No. 216337 | Certificate No, 0 0 1 5 4 O 7 l 1

ENOW ALL MEN BY THESE PRESENTS: That Seabuard Surety Company is a corporation duly organized under the laws of the State of New York, that St Paul
Fire and Marine Insyrance Cotapany, §t, Faul Guardiun Insutanse Cornpany and St Pau] Mercuey Insurance Company sre corporsiions duly organized wider the laws
of the State of Minnesota, that Farmington Casvalty Comprny, Travelers Cesualty atd Surety Company, and Travelers Chauslty and Surety Company of America are
corporations duly erganized undar the laws of the State of Contecticut, that United Statwes Fidelity red Cuaranty Company is a corporation duly organized nnder the
lews of the State of Maryland, that Fidelity and Guaranty Insurance Company is a corporation duly ofganized nnder the laws of th State of Towa, ang that Fidelity and
Cimaranty Insurancs Underwriters, Ine. i # corpotation duly organized under the laws of the State of Wisconsin (herein collectively called the “Companies”), and that
the Companies do kercby make, constiente and appoint

Danicl I, ¥wiscinskl, Danigl 1, Sapiro, Kathleen A. Crary, Kathleen A. Yoss, Wendy 8. Miller, Lisa M. Slekes, and Tracy K, Matthews

of the Ciry of . Milwankeo » State of Wiseonsin , their true and lawfal Avomey(s)anfaot,
each in their separute capacity if more than one is named sbove, to sign, execute, fes} and acknowledge any :md alt bondz, recognizances, conditional undertakings and
other writings obligatory in the nature thereof on bebalf of the Companies in their us;uess of,guaunmmg the fidelity of persons, guarantzeing the performance of

gontracts and exesuting or gaerantoding bonds and undertakings required of Om Kwedmgs allowed by law.
N &c g; 11
IN WITNESS WHEREOF, the Compinies have caused this ins 65: a& a19 seals to be hereto affixed, this
_dayof Ma’ . . * ﬁ > “'
4
Parmingten Casualty @‘? St Paul Guandian fngurance Company
Fidelity and Guamay%n s LY St, Panl Mercury Insurance Company
Fidellty and Guaranty rw , e, Traveleps Casualty and Surety Company
Beaboard Surety Cowpany Travelers Casnulty and Surtty Company of Ameriea

8¢ Panl Fire gad Marine Insurases Company United Staten Fidelity and Guaranty Compsny

State of Connectivut By:

ity of Harttord ss. . /G Gamgqﬁ Thompson, @!w Prosident
On this the , 110 day of May : 2006 . before me personally appesred George W, Thompsen, who scknowledged

himself to be Uz Seuior Vive Prezident of Farmington Casuaity Company, P\si:hty and Gmnty Insarance Compeny, Fidelity and Guaranry fnserance Underwriters,
Inc., Seaboard Surcty Company, St, Paul Pire and Marine Inserance Company, 8t, Paul Guardian fnsmrance Corspany, St. Paul Metcury Insurance Company, “Travelers
Casualty and Surety Company, Travelars Casualty and Surety Company of America, and United Stas Fidality and Guaranty Comipany, and that he, as such, being
authorized o to do, exeeuted the forsgolng instrmment for the purposes therein contained by signing on behsif of the corporations by himself as 2 duly anthorized officer,

‘(ﬂwcjmm&*

Mmc C. Tetregult, Notary Poblic

In Witness Whiereof, 1 hermunto zet my hand and officisl scal,
My Commission expires the 30th day of Tuns, 2011,

58440-8-08 Printed in U.S.A

WARNING: THIS POWER OF ATTCRNEY 15 INVALID WITHOUT THE RED BOHEMEH




WARMING! THIS F’OWEH OF AT TORNEY 15 INVALID WITHOUT ThE RED EB?RDEH

This Powes of Aftomey is gramed ender and by the withority of e following resolutions adopted by the Roards of Directors of Farmingion Casualty Company, Fidelity
and Guarzoty Insurance Company, Fidelity and Guaranty Insusunce Underwriters, Inc., Seaboard Surety Company, St Paul Fire and Marine Tosurance Company,
Su Paul Guardisn Insurance Company, St Paul Merctiry Insurance Company, Travelers Casuglty and Surety Company, Travelers Cosnalty and Surety Company of
Attedce, =nd United States Fidolity and Guaranty Company, which resolutions are row in full force end effcet, reading as follows:

RESOLVED, that the Chaivman, the President, any Vics. Chainman, any Executive Vice Fresidenr, any Senior Vice President, any Vice President, any Second Vice
President, the Trepsurer, any Assistant Treasurer, the Corporats Scerctary or any Asslutant Secretary may appolot Attorneys-in-Faet and Agents to act for and on hehalf
of the Company and may give such sppoinies sueh anthority as his or her certificate of autherity may presoribe to sign with the Company’s name and seal with the
Company's seal bonds, recognizances, contrasts of indemnity, and other writings obligatory in the rature of 2 bond, recognizance, or conditional umlestaking, und any
of said officars of the Board of Direciors sl any_timu may remove any such appointes and revoke the power given him or bery sad it s

FURTHER RESOLVED, that the Chairan, the President, sny Vice Chainman, any Exsentive Vice President, any Senior Vice Prosidens or any Viee President may
delegate alk or any part of the fotegoing anthority 1o one or more officers or employees of this Company, provided thut cuch such delogation ix in writiag and s copy
thereof is fifed in the office of the Scerctary; and it is

FURTHER RESOLVED, that any bomd, recognizance, conlract of indemnity, or writing nbligmeory in the nature of & bond, recophizance, or conditional undertaking
ghall be valid and binding wpon the Company when (2) signed by the President, uny Vice Chairman, sny Bxcentive Vice President, any Senlor Vice Presidont or any Vies
President, uny Sccond Viee President, the Treagurer, any Assistant Treasocer, the Corpoeate Seorstary or any Assistant Secretary and duly attested and sealed with the
Company's seal by u Seoretary or Ansintant Secrctary; of {b) duly executed (under seal, 3T required) by one or more Atormeys-inFact and Agents pussuant o Use poaver
prescribed in his or her centificate or their cenificetes of authority or by one or more Company officers pursuant 1o a written delegation of authority; and it iy

FURTHER RESOLVED, that the signature of such of the following officsrs: President, any Executive Vice Provident, any Senior Viee President, any Vice President,
any Assistant Vice President, any Secretery, any Assistant Secretery, and the seal of the Company may be affixed by facsimile to any pewer of zttomey ot to any
certificate relating thereto appeinting Resident Viee Presidents, Resident Assistant Sscretaries or Attorneys-in-Fact for purposes only of exeouting and atesting bonds
and undestakings 2nd other writings obligatory in the nature thereof, and sny sueh power of atiomey or cettificate bearing such facsimile signature or facsimile seal shall
be valid and hinding upon the Company and any such power so executed and centified by such facximile signature and facsimile seal shall be valid and binding on the
Company in the futare with respect to any bond ov snderstanding te Which it is attached,

L, Kowi M, fohanson, the undersigned, Assistant Secrctary, of Farmoington Casvslty Company, Fidelity and Guaranty Insurynce Company, Fidelity and Guaranty Insurance
Underwriters, Inc,, Seaboard Surety Compuny, St Paul Fire and Maring insurance. Compan St Pau} Chiardian nsurance Company, $t. Paul Mercury Insurance

Company, Travelers Casvally and Surety Company, Travelers Casualty and § Og)mp and United States Fidelity and Guaranty Company do hereby
certify that the above and foregoing is a true and cotrect copy of the Pqum Companies, which i in full foree snd effect and has not been

revoked,

S !N 'I'EST]MONY WHEREOF, T hove herounto set tay hund aafggm}?% @lsmﬂ%%mms lhls‘gP 51- day of W . 20 Q_,/

. N \zﬁk » <\ 4 “
§® @,3,,‘:)@*

Kori M. Jotiansch/Assistant Secretary“\

To verify the authenticity of thiz Power of Attorney, call 1-800-421-3880 or contact us at www.stpaultravelersbond.coms, Pleuase refer to the Attamcy-In-Fact number,
the dhovenamed individusis and the details of the dond 1o which the power is anached.

WARNING: THIS POWER OF ATTORNEY i3 INV&'UD WITHOUT THE HED BORDER
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Specifications prepared by HDR Engineers titled “Automated Meter Reading”
dated July 2007



Northern :Kentucky

ater’lstrlct

The following items are included in this section:
- Service Area Map
- Meter Reading Feasibility Study Report prepared by HDR Engineers dated July 2005

- Bid specifications prepared by HDR Engineers titled “Automated Meter Reading”
dated July 23, 2007.

2835 Crescent Springs Rd Erlanger, KY 41018 (859) 578-9808  Fax (B59) 578-5456
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Northern Kentucky Water District
Meter Reading Feasibility Study

l. Executive Summary

A. Background

HDR was engaged by Northern Kentucky Water District (District or NKWD) to conduct a meter
reading feasibility study. NKWD Management, mindful of the District’s Mission, Vision, and
Values, wanted to ensure that ifs meter reading operations, and any investment in meter
reading technology would provide the best overall solution, consistent with the District’s long-
range, strategic planning efforts. HDR was retained to provide the District with an independent,
objective assessment of the NKWD's current meter reading operation to:

> Measure meter reading performance
» Present a comparison of meter reading alternatives
> Recommend the most efficient, cost effective meter reading system

B. Study Approach
The study was conducted in four phases:

1. Assessment of NKWD's current meter reading operation

2. Presentation of current and future meter reading technologies
3. Analysis of alternatives '

4. Recommendations of preferred meter reading approach

Assessment of the District’s current meter reading operation was conducted through meetings
with NKWD Management, interviews of key personnel impacted by meter reading activities,
analysis .of NKWD meter reading and billing operating and financial data, and benchmark
comparisons to local and national water utilities.

After performing the assessment, HDR presented four meter reading alternatives to NKWD
Management for preliminary consideration. These alternatives - presented in no particular order
of preference - were:

v" Touch read

v Walk-by radio frequency automatic meter reading (Walk-by AMR, or Walk-by)
v Drive-by radio frequency automatic meter reading (Drive»b'y' AMR, or Drive-by)
v

Fixed Network radio frequency automatic meter reading (Fixed Network AMR, or
Fixed Network). ‘

Section | Page 2 of 46 I_DR



Northern Kentucky Water District

Meter Reading Feasibility Study

Analysis of these alternatives was conducted after several discussions and meetings with
NKWD Management. It was mutually agreed that HDR should conduct cost-model comparisons
of four different scenarios over both a 10 and 15-year planning horizon. The cost comparison
was conducted using a net present value (NPV) cost model developed specifically for the
District™. In each of the four scenarios, AMR alternatives were compared against a District-wide
touch read system. The four scenarios analyzed are presented below.

Scenario 1: Invest in AMR while maintaining current meter reading/billing frequencies, and
the current 10-year test/meter replacement schedule over 10 and 15-year planning horizons.

Scenario 2: Invest in AMR while maintaining current meter reading/billing frequencies with
an accelerated 3-year AMR deployment schedule over 10 and 15-year planning horizons.

Scenario 3: Invest in AMR while adopting monthly reading/billing for all accounts, through
the current 10-year test/meter replacement schedule over 10 and 15-year planning horizons.

Scenario 4: Invest in AMR while adopting monthly reading/bilting for all accounts through
an accelerated 3-year AMR deployment schedule over 10 and 15-year planning horizons.

Before moving to the presentation of findings and recommendations, it is important to note an
important item about HDR’s analysis that makes it different than other meter reading alternative
studies. HDR has prepared a cost analysis of meter reading, and does not considering any
revenue gains from replacing meters. Most other studies of this kind give credit o meter reading
for gains in meter accuracy. This credit is not appropriate when deciding upon meter reading
technology, especially when considering that the District has an aggressive meter replacement
program already in place. With this being said, HDR does believe that if a utility is changing out
meters, in most cases, it is acceptable if not prudent to install AMR technology.

HDR also felt a meter reading cost-based approach was appropriate for the District as it has a
very good meter replacement program, and it appears there would be little gain in revenue from
meter replacement. The one exception to this would be the City of Newport which is scheduled
for meter replacement within the next two years.

Another item to note is that this analysis does not consider most of the soft cost (and benefits)
that might be aftributed to AMR. These could include reduction in calls to customer service,
improved collection rates, decreased delinquency rates, and enhanced customer service. The
main reason for excluding these soft costs (and benefits) is the lack of documented empirical
evidence to quantify the impact of AMR in this area,

C. Analysis and Findings

Before presenting the results of the analysis, a presentation of major assumptions and a brief
description on how the model works are appropriate. It is assumed that the entire system will be
touch read at the beginning of the planning period; meter growth in the District will be 1.3% over
both the 10 and 15-year planning horizons; labor related costs (salary and benefits) will increase
more rapidly than technology costs; and the District’s cost of capital (discount factor) is 6% as
explained in footnote (1).

!l this case, net present value is the future cost of meter reading operations and capital investment presented in current dollars, It
takes into account the time valug of money where in order to have $1.06 available to pay for operations and caplial one year from
today, the District would need to invest $1.00 at 6% annual interest. The model extends this concept by caiculating the amount of
money, invested at an annuai rate of 6%, needed today to cover meter reading operations and capital costs over both 10 and 15-
year planning horizons.

Section | Page 3 of 46 m



Northern Kentucky Water District
Meter Reading Feasibility Study

“The model works by first calculating the number of full-time equivalent employees (FTE’s)

required to provide meter reading activities. Once the number of FTE’s is determined, the model |
calculates cost by muitiplying the number of FTE's by appropriate unit costs for various

operating and capital expense categories. A more complete description and understanding of

this process can be gained by reviewing model results presented in Appendices C ana D.

The primary benefit of AMR is realized through reduction of meter reading FTE’s and related
meter reading equipment (vehicles and meter reading devices). As AMR is deployed, fewer
FTE's are required to read meters. Therefore, the more quickly AMR is deployed, the faster the
District realizes cost savings. As the planning horizon is extended, the large capital cost of AMR
equipment is offset by this reduction in FTE's.

Scenarios 1 and 2

Figure 1 presents the NPV cost comparisons for current meter reading and billing frequency
considering both a 10-year and an accelerated AMR deployment (Scenarios 1 and 2). For both
10 and 15-year planning horizons, the results indicate that the District’s anticipated touch read
system operation offers the lowest NPV cost alternative.

NPV Costs of Scenarios 1 and 2

Fixed

Touch Read Network

Levei of Seryice

Walk-by Drive-by

Current reading and billing, 10-year
horizon, 10-year AMR deployment
Current reading and billing, 15-year
horizon, 10-year AMR deployment
Current reading and billing, 10-year
horizon, 3-year AMR deployment
Current reading and billing, 15-year
hotizon, 3-year AMR deployment

$18,321,548 | $21,981,447 $21,197,469 $22,754,859

$25,667,564 | $29,060,094 | $27,796,044 | $20,181,644

$18,321,548 | $22,383,010 | $21,377,544 | $22,825,894

$25,667,564 | $20,461,657 | $27,976,119 | $29,252,679

Figure 1

Figure 2 shows annual operating costs of the four meter reading alternatives. It is important to
note that while Touch Read offers the lowest NPV cost, it is not the lowest annual operating cost
alternative. Inspection of Figure 2 shows that Touch Read has the highest annual operating cost
of any alternative through the entire planning horizon (both 10 and 15-year). In fact, by the end
of the 15-year planning horizon Drive-by total annual cost is about $500,000 less than Touch - -
Read.

This result occurs due to the fact that as the nhumber of meters increases, more FTE’'s will be
required to provide meter reading services using the Touch Read system. With AMR, no new
employees need to be hired to read the expanded District. Also as the length of the planning
horizon increases, the impact caused by the faster escalating labor costs becomes apparent.

Annual Meter Reading Operating Costs
(Current Reading/Billing)

Year10

Year1 Year 5 Year 15
Touch Read $1,780,615 1 $2,125,235 | $2,653,062 | $3,314,605
Mobile Walk $1,718,382 | $2,053,389 | $2,477,831 | $3,098,236
Mobile Drive-by | $1,719,032 | $1,979,401 | $2,288,069 $2,878,406
Fixed Radio $1,737,742 | $1,915,206 | $2,222,703 | $2,800,004
Figure 2
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Scenarios 3 and 4

~ The next two scenarios consider meter reading costs associated with monthly meter reading.

Discussions with NKWD Management revealed that the District may be considering moving to
monthly meter reading and billing. Figure 3 presents the NPV cost comparisons for monthly
meter reading and billing frequency considering both a 10-year and an acceEerated AMR

- deployment.

inspection of Figure 3 reveals that Drive-by is now the lowest NPV cost alternative for three of
the four comparisons, and Fixed Network is the second least cost alternative. Over a 15-year
planning horizon, Drive-by and Fixed Network are significantly less than Touch Read. The
reason this occurs is that when increasing meter reading and billing frequency, the District will
need to hire as many as three times the number of meter reading FTE’s o support monthly
meter reading. AMR technology eliminates the need fo hire additional meter reading FTE's
when increasing meter reading and billing frequency.

NPV Costs of Scenarios 3 and 4

Fixed

Level of Service Touch Read Walk-by Drive-by

Network

R"&&fﬁ’égﬁﬁ’eﬁ?“"ea’ horizon, 10-year | g39 540,079 | $42,366,256 | 40,124,769 | $41,679,352 |
m‘gg’;ﬁﬁeg “yearhorizon, 1082l | g5g 840335 | $60,307,220 | $66,444,969 | $57,820,536
AR e, 1D Yearorzon, SYORr | qs0540,070 | $41.964.215 | $38725634 | 40,175,984
| X&?ﬁ’ééiﬁﬁ;ﬁf’y@a‘ Porzon SYEAN | 556,640,335 | $59.985342 |  $55.029,189 | $56,305,748
Figure 3

Figure 4 presents the annual operating costs of the four meter reading alternatives for scenarios
3 and 4. Inspection of Figure 4 shows that Touch Read has the highest annual operating cost of
any alternative through the entire planning horizon (both 10 and 15-year). In fact, by the end of
the 15-year planning horizon Drive-by fotal annual cost is about $1,500,000 less than Touch
Read. This result occurs due to the fact that as the District converts to monthly meter reading
and billing more FTE’s will be required to provide meter reading services using the Touch Read

system. With AMR, no new employees need o be hired to read the expanded District. Also as

the length of the planning horizon increases, the impact caused by the faster escalating labor
costs becomes apparent. The cost savings associated with Drive-by and Fixed Network are
even greater as the impacts of inflation and customer growth are considered over a longer
planning horizon.

Annual Meter Reading Operating Costs
{Monthly Reading/Billing)

TTTTTTUYéar1 U Yéars T U Year10TT Year 1577

Touch Read
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$2,139,737 | $5,556,864 | $7,046,631 | $8,929,857

Mobile Walk $2,077,673 | $5,337,085 | $6,516,244 | $8,178,55%

Mobile Drive-by | $2,078,773 | $5,113,687 | $5,879,757 | $7,428,782

Fixed Radio $2,096,863 | $5,048,553 | $5,814,3%0 | $7,350,471
Figure 4
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A ranking of the analysis results of the four scenarios is presented in the table below. A rank of
1 indicates the lowest NPV cost alternative. Touch Read is the lowest cost alternative in five of
the eight comparisons. Reviewing this table reveals that Drive-by AMR is the lowest cost
altemative in three of the eight comparisons, and is the second lowest cost alternative in the
remaining five. Fixed Network systems are ranked as the second lowest cost alternative under
two of the four monthly meter reading analyzes.

Cost Ranking of Meter Reading Alternatives

Planning Touch
Read

Walk-By

Loy

Figure 5

While it appears that Touch Read is the least cost, and subsequently the best meter reading
alternative for the District, NKWD should strongly consider the annual operating costs of each

meter reading alternative. As pointed out previously, Touch Read has the highest annual
operating cost of any alternative.

D. Recommendation

The following recommendation is made after assessment of current NKWD operations;
comparison of four meter reading alternatives over 10 and 15-year planning horizons
considering 10-year and a 3-year accelerated AMR deployment; along with exiensive
discussions and interviews with NKWD Management and employees. HDR recommends that
the District move toward either a Drive-by or Fixed Network radio frequency AMR system.
Further, HDR suggests that the District undertake an accelerated deployment of AMR
over 3 years in order to realize the greatest cost savings. These recommendations may
need to be tailored to conform to the District’s budgetary constraints. Generally, HDR
presénts the following advantages to either a Drive-by or Fixed Network AMR system.

1. Allows the District to reduce manpower thereby gaining better control over escalating
labor costs.

2. Employs technology to meet the resource needs created by an increasing customer
base

3. Provides flexibility to increase meter reading and billing frequency without adding
employees

4. Presents the potential to increase revenue and improve customer service

5. Enhances the capability to perform consumption analysis, peaking trends, and improved
distribution modeling.

Section | Page 6 of 46 I_DR
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The next step In this process would be to develop specifications and solicit Drive-by and/or
Fixed Network AMR proposals from meter reading vendors. Vendors should be asked fo
complete proposals for both a selective and accelerated system-wide AMR deployment. While
HDR is confident that AMR is the best meter reading alternative for the District, it is not in a
position at this time to determine which AMR system or vendor provides the best solution. This
determination can only be accomplished after reviewing proposals and pricing from meter
reading vendors. HDR suggests the following general procurement and implementation
approach.

+ Allow one Bid package to address both Drive-by and Fixed Network radio frequency
solutions increasing competition and aliowing creative alternatives.

e The Bid and vendor selection process should stress the value of open archifecture.
Reading system should be able to read multiple makes of meters, while minimizing RF
device inventory requirements.

o From now until the AMR solution decision is made, the District should continue with its
current meter replacement program using AMR compatible meters while reducing the
current meter inventory.

e Once an AMR technology solution decision is made, establish a team to identify and
implement strategies that will maximize this AMR investment.

By following these recommendations, HDR is confident that NKWD will install, and operate the
lowest cost meter reading system that meets the future needs and requirements of the District.

E. Acknowledgement

HDR wishes to acknowledge the contributions made by the NKWD staff members and their
valuable assistance to the consulting team. Their participation, guidance and oversight was
much appreciated. HDR locks forward to providing any additional services required by the
District in implementing the above noted recommendations.
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1l. Assessment of NKWD Meter Reading Operations

A. Introduction

The objective of this study was to provide Northern Kentucky Water District {District) with an
assessment of current meter reading practices, and an analysis of various meter reading
technologies. While there were no apparent, immediate concerns or issues, the District wanted
a guide fo ensure that its current, and more importantly, future meter reading process provided
the most cost effective and reliable results to its customers. The first phase of this study was an
assessment of the current meter reading process; the results of which are presented in this
Section.

B. NKWD Meter Reading History

The Northern Kentucky Water District has for a number of years engaged in an aggressive
meter testing and change-out program. In addition, the District has embraced advancements in
meter technology moving to the current touch read system to offset the demand of an ever
increasing number of active accounts. There are presently only 11% of the District’'s meters that
are not read through touch read technology. Many of these accounts have meters located inside
a customer’s home. ‘ :

Touch read technology was implemented by the District through several different programs.
First, touch read was installed through the District’s routine meter change-out program. The
Public Service Commission of Kentucky requires that residential meters be removed and tested
every ten (10) years. Through this testing NKWD found the older meters in the service area
generally loose a certain level of accuracy. When meters were pulled and tested, NKWD instalis

. touch-read technology.

The second touch read implementation program came through the acquisition of other smaller
water utilities. In many cases meter change-out, maintenance, and testing were usually
neglected. In these cases new meters were installed with touch read capability.

A third program was implemented by District staff that realized the practice of retaining and
using a homeowner’s key entrusted to the care of the District was more of a liability than benefit.
To eliminate this liability, a large-scale meter change-out utilizing touch read meters was
undertaken so that these keys could be returned to the homeowner.

A forth program was undertaken to respond to “confined space” regulations. The District
replaced or converfed larger meters with touch read technology so that employee’s no longer
had to enter into a large vault or meter pit to collect readings.

The end result of the use of the touch-read technology has been the reduction of meter reading
staff by fifty percent (50%) over the last eight fo ten years. This staff reduction has occurred
while the District has grown significantly. Another benefit of touch read is a substantial increase
in productivity and meter reading accuracy. Productivity has risen from 150 meilers to
somewhere between 400 and 500 meter readings per day with a reading accuracy of over 99%.
Combined with the reduced liability of managing thousands of home-owners keys, and
eliminating confined space entries, adoption of touch read technology has been successful.

In keeping with its mission, NKWD is looking into the next meter reading technology—automatic

meter reading (AMR). AMR meters have been introduced into the system with some success,
but the installations have been oo few and far between {o measure its true benefit. The current

Section il Page 8 of 46 m
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AMR meters installed are read using a hand-held device with limited transmitter range..Clearly,

| ‘these meters are faster to read than touch read, but the main reason for these installations was

employee safety. Current AMR installations are concentrated in heavy traffic areas so that
employees do not have o stop oh busy routes to collect readings. NKWD is aware that major
technology advancements have occurred in AMR that improve its performance and reliability.

- C. Current Process and System

Meter Reading Process

There are currently over 78,830 meters that must be read regularly to prepare customer
invoices. Roughly 60% of these meters are manufactured by Sensus Metering Systems, Inc.
with the remainder manufactured by Neptune Technology Group, Inc. Approxsmate[y 97% of
these accounts are read quarterly with the remainder read monthly.

NKWD employees collect over 345,700 meter readings per year as shown in Figure 6 below.
Meter readings are taken by two diﬁerent groups within NKWD: Meter Reading and Field
Service.

The Meter Reading Group is responsible for the regular quarterly and monthly reads. Meter
Readers capture over 336,400 meter readings in support of customer invoicing. There are five
full-time Meter Readers capturing regular meter readings. When not gathering routine meter
readings, meter readers assist with customer requested meter readings and other activities.

in addition to these regular readings, NKWD takes customer requested meter readings. These
customer requested readings are for account closings (final reads), and billing disputes. It is

. estimated that the District responds to over 9,300 customer.requested readings. The Field. .

Service Group handles customer requested readings in addition to its other duties such as
meter installations, service disconnections, collections, and customer leak detection. There are
eight Field Service Representatives that respond to customer requested meter readings, but on
average, two or three Field Service Representatives are performing this task on a daily basis.

Total Annual Meter Read;ngs

Annual Meter
Readings

Meter Readers | 336,400
i i 9,300
45,700

Figure 6
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“In total, there are seven full-time equivalent employees (FTE’s) providing meter reading services

throughout NKWD as shown in the table below.

Full-time Equivalent Meter Reading Personnel

Meter Raers 5
Fieldl Sewlce 2

Figure 7

Meter Reading System

NKWD captures meter readings through four different reading methods: manual, pin, touch-
read, and automatic meter reading (AMR). The vast majority of NKWD meters are read through
an encoder register connected to a touch pad using a Sensus hand-held interrogator
(interrogator). The interrogator reads both the Sensus and Neptune meters. There are
approximately 64,770 touch-read meters in the system. '

Next in number are manual reads. There are approximately 8,000 accounts that are read
manuzlly. Thése readings are recorded by Meter Readers keypunchinig the reading manuaily
into the interrogator. The District is on schedule to upgrade these manual reads to touch-read
by the end of 2006.

Pin reads are third in humber with almost 6,500 accounts read in this manner. Located in the
City of Newport, these meters with pin reads are scheduled to be replaced in the next two years.

. The fewest number of accounts are read using the Sensus’ AMR RadioRead System. Meter

readings are captured using a hand-held, radio interrogator. The readmg is sent through a meter
interface unit (MIU, called MXU by Sensus) connected to an encoder register. There are 360
AMR-MXU meters concentrated in the newer monthly sub-district section of the District.

Accounts by Meter Reading Type

Read Type Accounts

Touch 64,770
:Manual 8,000
Pin 6,500
AMR-MX 0

Figure 8

The reading process for all fypes of reads is straight-forward, and follows a series of relatively
simple steps. First the account information is retrieved from the District’s customer information
system (CIS). Next the account information is transferred in batch form to a PC running Sensus
AutoRead Software (Sensus PC). This software takes the CIS account information, and
“reconfigures” it so that it can be uploaded to the interrogators. It should be noted that all meter
read types are loaded to the hand-held in this manner.

The meter reader then takes the loaded interrogator and captures the meter reading. Once
finished reading, all the captured meter reading information is downloaded from the interrogator
back into the Sensus PC. The meter reading information is then configured into a batch file to
be transferred back to the CIS where it wili be used to prepare regular customer invoices.

BHRR
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the interrogator typically represents one day’s work for a meter reader.

Customer requested meter reads are conducted differently. A Service Order is created by
Account Service, and forward to the Field Services group. A Field Service Representative takes
the Service Order and takes a meter reading using a Sensus PocketPro interrogator. This
device does not hold the meter readings as in the case of the hand-held interrogator. The meter
reading is recorded on the Service Order, and the Service Order is returned to Account Service.
Account Service uses the reading o prepare a final bill, make a customer billing adjustment, or
respond to a customer inquiry. It should be noted that since the meter reading is recorded
manually - both by the Field Service Representative and Account Service, there is an increased
chance for mistakes.

D. Productivity and Cost
Productivity

Water utility touch-read averages vary depending upon population density, service territory
topography, and touch pad location. Taking these variables into consideration, it would be
expected that NKWD Meter Readers would average between 300 and 600 meter readings per
day. Based on meter reading productivily records, meter readers record on average between
400 to 500 reads per day. By this measure, the District's meter reading performance is in-line
with water utility touch-read averages.

Field Service productivity is more difficult to compare as there is less industry information

available. The number of field service calls per day is also impacted by population density,

- topography, and touch-pad location. Added to these variables are complexity of the service call

-.and location of the service work. For example some utilities require that a final meter reading be

taken from the meter not just through the touch-pad. Also billing disputes may require visual
inspection, and reading of the meter.

Considering these variables it would be expected that NKWD Field Service Representatives
should make 18 to 30 meter-related service calls each day. Review of records and discussion
with the Field Service Representative Supervisor indicates approximately 25 field service calis
are made on average per day. Again the District is in-line or above water utilify productivity
averages. A summary of meter reading and field service activity is presented below. The water
utility averages presented are based upon HDR’s experience, data from meter reading vendors,
and operating statistics from other water utilities.

Industry Compatison to NKWD Meter Reading Productivity

‘Water Utility -
Average

NKWD

Daily Touch pad Per Meter Reader Productivity 400 - 500 300 to 600
Daily Per Field Service Call Productivity 18-30 12-24
Figure 9
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Cost

Reading, Field Service, and Account Service operating costs per meier read were calculated by
dividing the respective component of the District's 2005 Fiscal Year Budget, by the number of
annual meter readings and field service readings previously presented. The following table
displays the cost analysis resuits.

NKWD Average Cost per Meter Reading

Cost per Read

Reads andlor
- Service Calls

andfor

_Annual Budget
R Service Call -

Meter Reading

~$337,700 | 336,400 $1 ;00
Field Service Reads* $191,675 9,300 $20.61
Account Service ** $‘E

309,950 345,700 $3.79

! : g
* Account Service budget assumes that work is directly related to meter reading or field service meter reading calis.
Figure 10

Comparison of meter reading cost must be carefully made as the impacts on meter reading and
field service productivity vary greatly from system to system. With this being said, the District's
cost per regular meter reading is at the low end of the municipal water utility range of $0.80 to
$1.25. A comparison of field service cost per read cannot be provided as there is not enough
detailed municipal utility information to separate these costs. The District’s fotal cost per read of
$5.72 compares very favorably to other municipal utilities. HDR has seen costs ranging from as
low as $4.50 ranging to $10.00 or more per read.

E | Eiﬁpioyee interviews

HDR interviewed selected employees that are most impacted by meter reading, and cusiomer

- requested field service readings. The interviews were conducted on March 22, 2005; results

were consolidated; and then presented to the interview participants on March 23. Each
consolidated item was discussed by the group after which time a ranking of priorities/concerns
was conducted by allowing each interviewee to cast a vote or votes for the areas of greatest
concern.

The purpose of these interviews was to identify concems or problems not identified through
HDR's assessment. The interviews also provide an opportunity for those employees most
affected by meter reading and field service calls to “weigh-in” on the process. A summary of the
items of greatest concern are presented below. The full results of these interviews are
presented in the Meeting Notes contained in Appendix A.

There were four major service performance areas around which concems or problems were
grouped. They were: Meter Management, Meter Reading, Customer Service and Billing, and
General. The top priority or priorities in each of these performance areas along with the number
of votes received are presented in the table below.
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Summary of Employee Meter Reading Priorifies

SO — mmmmitemwm-n J—

Meter Management Need to replace Newport meters
Standardization of meter reading
Meter Reading equiprientitechnology 8
. Cost per read comparison (benchmark to
Meter Reading other utilities) /
. Concern about Meter Reader and Field
Meter Reading Service Rep safety 4
Customer Service E_quaitzmg of the number of accounts in 3
billing cycles
) Reduction in field service calls and work -
Customer Service orders 3
General GIS mapping of meter locations 5
General Appropriate 1mp]em<_anta’£|on schedule for 4
selected meter reading system
General Comparlspn of existing meter reading 3
technologies
General Decision on meter reading fechnology 2
Figure 11

Review of this table indicates that employees impacted by meter reading and field service
readings are eager o seek standardization of meter reading technology that is implemented in
the most cost affective manner. They also are looking for a meter reading system that will
improve productl\nty through realignment of meter routes, and the reduction of time to complete

" field “service calls. An interesting off-shoot is the GIS mapping of meter iocations. While

installing a new meter reading system will not automatically result in GIS mapping of méters, the
task can be easily incorporated into the installation of any new meter reading devices. Two
major benefits of mapping include better tracking and location of meter assets, and enhanced
productivity for meter repairs and installation.

F. Benchmark Comparison
Benchmarking is a useful management guidance tool, but needs to be approached with caution.

" There are many areas of variability between water utilities. Meter location, geography,

topography, weather, costs and standards of living are just some of the variables that can affect
the validity of benchmarking comparisons.
National Benchmark Comparison

For a national benchmark comparison, HDR referenced results of a recent survey cohducted by
the Ascent Group in 2004. The survey was based on the responses of 47 utilities ranging in size
from 3,750 meters o 4.5 million. The survey was a mix of water/wastewater, gas, and electric
utilities. In part, the Ascent Group in this benchmarking study was attempting to:

e Evaluate meter reading tactics and strategies

e Identify meier reading best practices

o Present the range of meter reading performance

« Reveal how utilities are using technology to reduce costs and improve performance
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The full white paper presenting the Ascent Group’s resulis is included as Appendix B only the -
pertinent results are summarized here. Best Performing Companies were rated on their relative
resulfs in defivering low cost meter reading, high productivity and high service (low errors/skips).
Utilities that were considered Best Performing were also interviewed, and metering practices
analyzed to identify factors that contribuied to their performance. Following are some of the
relevant findings the “Best Performing Companies.”

« AMR was used selectively to address difficult to access accounts with consideration to
system-wide implementation in the future.

e It is important to continuously reorder meter readers routes to achieve optimum
productivity, especially during AMR system deployment.

e Clear and concise performance measures are essential to maximize meter readers
© productivity. '

¢ Formal and informal incentive/reward programs will encourage improved performance.

« A combination of classroom and on-the-job training allows meter readers to achieve
standard levels of performance more quickly (60 days as opposed to 80 on average).

The study participants noted that AMR implementation remains their “top plan for the future’,
while taking intermediate steps to improve operations. Approximately 30% of the utilities were
actively pursuing a partial deployment of AMR, whereas 20% were planning a company wide
ARM program. Of the respondents, 40% of the participants were piloting or investigating AMR
with the remainder pursuing route optimization strategies.

Regional Comparison

A _s‘ufvey of water utilities operatihg in closer proximity to the District indicates an aimost
unanimous adoption of AMR. Of the following nine utilifies, five either have AMR or are moving
fowards full-scale AMR deployment within the next few years. Two of the utilities are in pilot

~testing, but anticipate full-scale AMR deployment. The remaining two aré still using touch read

systems, and did not indicate a move towards AMR. A summary of this survey is presented in
the following table
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Utility Location

Boone County
Water

Summary of Regional Utility Meter Reading Survey

Contact Person

Terry Masiers

" Number of
Meters

20,000

Meter Type

Badger

Notes/Comments

All of their meters are radio read
except for large meters in pits, they
are manual read. They use the
Orion reading system.

Cincinnati Water

Kevin Moore

280,600

Neptune

They presently have 100,000
Neptune AMR units installed with a
goal of total AMR within the next
fwo vears,

Columbus Water

Mike Vance

800,000

Badger/Amco

They use the ITRON reading
system. They presently read
quarterly with all of their meters
being fouch read.

Florence Waler

Barry Miller

8,000

Sensus

They have around 800 Sensus
AMR units installed with a goal of
fotal AMR within 5 years.

Hamilton, OH

Kafrina Vanderpool

25,000

Badger

They are changing their water, gas
and electric meter to AMR with a
goal of total AMR within the next

indianapolis Water

Yanessa Cook

300,000

year,

They presently read bi-monthiy with
all of their meters being read
manually.

KY American

Bill Buckner

112,000

Nepiune

Two AMR pilots, one with 3,000
Badger meters/itron MXU's, and the
other with 14,000 Neptune meters.
They are locking into all AMR within
the next 3-4 years. Will use
Neptune as they thought it
performed better.

Louisville Water

Vicky Bauscher

292,000

Neptune

AMR pilot presently 7,000 meters
installed; all Neptune. Looking into
full scale deployment.

Nashville-Metro

Gary Ragland

167,000

Sensus

They presently have 50,000 Sensus
AMR units instaled with a goal of
total AMR within 10 years.

Section 1l
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Benchmark Summary

Based on the results of these national and regional surveys, the movement towards AMR is
overwhelming with the vast majority of water utilities that are considering a change in meter

- reading process opting for system-wide deployment in five years or less. Regarding best meter
reading practices, the District is employing several of those noted above, namely selective use
of AMR technology, meter reading rerouting, and meter reading training.

While HDR attempted {o gather current data on cost per meter reading, the resuits were too
widely dispersed {0 make one-on-one comparisons, due to the lack of standardized formulas
among utilities. As a result, it was decided not to compare to the cost of the District's current
meter reading operation to other utilities as this comparison could be misleading. Instead, cost
comparisons of aliernative meter reading methods available to the District are presented in the
next section.
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lIl. Comparison of Meter Reading Technoiogles

This section of the report reviews the various meter reading technologies available to water
utilities, and begins with a brief overview of the history of AMR meter reading technologies. it
follows with discussion of the four most common meter reading approaches. Emerging
technologies such as electric wire and cable that do not have sufficient market penetration or
proven field experience will not be discussed in detail.

A.  AMR Historical Overview

One of the first significant advancements fowards automatic meter reading was the
development of the remote meter reading system. This enabled the meter reading on the water
meter register to be recorded via a drive cable or wire to a mechanical totalizer device. This
device could be installed in a more accessible location than the water meter itself. For inside set
meters, this meant location on the outside of a building. For pits and vault set locations, this
meant a location outside of the pit or vault or underneath the lid. This resolved the significant
increase in access issues caused by fewer residential customers being home during normal
utility meter reading hours. It also eliminated the problems associated with confined space entry.

The visual outside reading device had several reliability issues that resulted in the inside meter
register reading being different than the outside device. Many of these problems stemmed from
{hé lack of maintenancefreplacement of the outside device. Water infrusion was alsc a common
problem particularly in pit situations. As a result of these problems there were minimal
applications of this technology.

To address the mechanical visual outside reading device problems, a direct outside reading
system (touch read) was developed. The development of the encoder register, which allowed
the register {o be electronically interrogated, laid the platform for AMR. A reading device was

" plugged into a set of pins or touch pad containing an induction coil that would capture the

reading directly from the meter register. These devices also had some problems with bent pins
of non-numeric characters when the register was interrogated. However, their reliability and lack
of maintenance requirements made them a popular replacement of the mechanical outside
reading device. Advances in register sealing systems also enabled these devices to be more
reliably deployed in pit and vault situations, improving reading productivity and addressing
confined space issues.

After the outside reading device, the next most significant advance in automated meter reading
came with the development of the “electronic” meter reading book. Manual read and early touch
read systems required writing the meter reading in route books or on mark sense cards. This
manual entering of readings created opportunities for reading errors. The “electronic” meter
reading book enabled reading information to be loaded onto these handheld devices and the
reading information to be captured with little or no human intervention. Manual entry into the
handhelds resulted in some errors, but significantly less than route books or mark sense cards.

For touch read systems, handheld devices have progressed to point where readings are
captured without any meter reading data entry by the meter reader. These devices significantly
improved the read to bill processing time and reduced reading errors. Though the capture of
meter reading data was automated, the touch type technology is not considered “automatic
meter reading”.

The first commercially viable leap to automatic meter reading came with the development of the
phone-based meter reading system. Phone read systems are operated as either dial in-bound
or dial outbound systems. The dial in-bound system was based upon the meter’s interface
device initiating a call on a pre-programmed basis to the water utility. If the line was in use at the
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time. of the call, it would attempt to call later. Phone company cooperation was not needed for
this method of reading, and the utility was not charged by the phone company for the call.

The outbound system approach required the utility to initiate the call to the meter, which was
done on a pre-programmed automated basis as well. This approach required phone company
cooperation resuiting in an additional charge for phone number administration and call usage for
each account.

Phone read technology gained early success for large commercial and industrial accounts that
needed monthly meter reading, and in utilities that were looking to significantly reduce meter
reading costs. This technology suffered from perceived privacy issues, and the lack of third
party cooperation from the phone company. Phone read systems deployment was all but
eliminated as radio systems and cell phone networks were introduced into the market. In fact
many early adopters of the phone read system have converted to or in the process of converting
{o radio frequency AMR systems.

The next generation AMR system was Radio Frequency (RF). RF systems are currently offered
as mobile or fixed network. The mobile system enables the meter reader to capture the meter
reading by driving by or walking by the account. Walk-by systems do not provide significant
productivity gains over touch read as meter readers must be in close proximity to the meter
interface unit to “capture” a reading. Drive-by units due to its increased transmitter power and
driving speed offer significant productivity gains on the order of at least ten times or more
compared to touch read. '

The fixed network system provides an additional layer of automation in that meter readings are
brought back directly to the utility on a fixed collection network that is deployed for this specific

““purpose. Similar to phone read systems, some fixed network systems make use of existing

networks such as electric power lines, cell phone, and cable.

Radio Frequency systems were initially adopted in the gas and electric utility industry because
gas and electricity rates were 3 to 5 times greater than water rates that prompted movement fo
more frequent meter reading and billing. The same drivers that confronted gas and electric
utilities have created the need to move to a higher level of reading automation in the water
industry. As a resuli, the water industry is now experiencing a higher growth rate in AMR than
other industries. While RF system meter reading has been available to water utilities for nearly
15 years, it is only recently that it has become the technology of choice for water utilities.

Most water utility early adopters of AMR systems were accounts with inside set meters.
However, in the late 1990's and continuing today, AMR has been adopted by accounts with
sizable, if not exclusive pit/vault set applications. Mobile RF solutions have been deployed in
Houston, TX, Richmond, VA, Charlotte, NC, Montgomery, AL, and Memphis, TN to name a few.
Cincinnati, OH is nearing completion of a mobile RF system implementation. The District of
Columbia Water and Sewer Authority is wrapping up the largest fixed network deployment in the
water industry. A fixed network solution is currently underway for Corpus Christie, TX for both
water and gas meters. Bid specifications have recently been released for Kansas City, MO for
its 160,000 inside/outside water accounts. Specifications and request for proposals are pending
for both Henrico County, VA and Atlanta, GA.

B. Manual Meter Reading

Manual meter reading requires the meter reader to visually obtain the meter reading directly
from {he meter register located on the meter or from a visual reading device which means the
meter reader must physically gain access to the meter register or reading device. These
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readings are typically entered into a handheld “electronic” meter reading device that downloads -
reading data to the billing system.

Relative to the other meter reading systems on the market, visual read systems have the lowest
capital cost. The water meter and standard/generator registers are staples in the industry and
their manufacture is highly automated. Operating and maintenance cost of this metering system
is also relatively low. The meter body, regardiess of the reading technology is the same
throughout. The meter itself has a good history of reliability and when failureé does occur, i is
generally more cost effective to replace the meter then it is to repair it. The meter register has
also increased in reliability with the advancement of sealing techniques. Moisture under the dial
face, which obscures the meter reading rarely occurs. Operating and maintenance costs do
increase with the use of the generator register and visual read remotes.

The low initial capital cost and ongoing operating and maintenance costs of visually read
systems are greally offset by the labor cost needed to collect the reading. Productivity rates are
constrained by.geography, density, access, weather, and most notably by the physical ability of
the meter reader. Depending upon the system used for processing the meter reading, reading
errors lead to additional customer service and field costs. Manual systems typically have the
lowest productivity rates, and highest reading error rates. For industrial and commercial |
accounts, reading productivity, depending on the factors noted above could be in the 50 to 100
reads per day range, and in some cases require fwo meter readers in confined space situations.
For residential accounts, inside set meters with visual remotes would see productivity rates in
the 350 fo 400 reads per day area, whereas pit setting could be in the 300 to 500 range. Any
increase in meter reading frequency would require a sizeable increase in labor.

Reliability issues for the manual reading system revolve around the ability of the meter reader to
gain access to the meter or reading device, and to accurately record the usage, assuming the

U reading device was in sync with the meter register. Lack of dccess normally fesults in an

estimated bill, which can lead to a string of additional services such as billing dispute .
investigation, meter re-read, and re-billing. An inaccurate reading leads to a demand for the

- additional services just noted, and in addition a possible meter test as well.

C. Touch Read

Touch read systems enable the meter reader to gather the meter reading through an outside
meter reading device (touch pad) connected to the meter register. Unlike the mechanical, visual
read remote system, the touch read system allows for direct interrogation of the meter register.
As with the manual system, the meter reader must visit every account site fo obtain the meter
reading from the touch read device. Readings are coliected when contact is made between the
handheid reading device and the outside reading device (or pad).

Additional capital costs associated with this reading system are the encoder register and the
outside reading device. The encoder register electronically stores the meter reading and
provides the current meter reading at time of interrogation. This reading system also provides
for tamper detection should the wire between the meter's register and the ouiside reading
device be disconnected or cut.

Many of the same labor costs apply to the touch read system as the manual read system. The
touch read system, in a pit application will increase reading productivity compared to manual
read, but the range is limited. Typically a touch read system in a pit application might increase
productivity in the 10% to 20% range. This range might increase if a high percentage of the pits

~ are constantly submerged in water and have to be pumped prior to reading. Further productivity

may be gained from route optimization and meter reader incentive systems. However, the
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productivity celling is limited, and as the number of meter readings increases, more readers will
be required, increasing labor costs.

Operating costs for the touch read system will increase over the manual read system depending
upon the failure rate of the encoder register. While the encoder register has a decent reliability
record, there have besn reported incidences of manufacturing failures that have resulted in non-
numeric readings. The non-numeric reading does cause an estimated bill {o be sent or perhaps
a re-read. Some utilities have established procedures where a field service call is not made until
two consecutive non-numeric reads have taken place. Similar to the manual read system,
anything that resulis in an estimated bil results in additional customer service cost.

Touch read systems have proven to be a reliable alternative to the visual outside reading
device. They have been effective at addressing confined space issues, and the outside reading
pad is virtually maintenance free with no moving parts. The encoder register provides a stepping
stone to more automated forms of meter reading discussed below.

D. Mobile Radio

The mobile radio system enables the meter reader to collect meter readings while walking or
driving by a meter equipped with an RF reading device. The mobile reading system requires the
addition of an RF reading device (also called a meter interface unit or MIU) to the encoder meter

register. The RF device is powered by a battery, and can either be an absolute encoder or

digital encoder. The type of encoder might impact the RF device that is used.

As additional electronic components are added to the metering system, operating and capital
costs will rise. Electronics have a failure rate, typically in the area of less than 1% per year.
However, the major operations cost driver for an AMR system is the battery life of the RF

_device. The longer the battery life and life of the RF device, the more cost effective it becomes.

Additional benefits accrue in situations where the meter life is in lockstep with the RF device life
so that both the meter and MIU can be replaced at the same time. RF device products are being
offered with an estimated battery life of 10 to 20 years. Warranty coverage becomes an
important component of owning and operating an AMR system so it is important to clearly define
warranty terms ahead of implementation. Additional costs will be involved for coverage beyond
the standard warranty.

RF devices operate in two different transmitting modes. Some systems are always fransmitting
and the reading device just happens to “bump into” the reading signal. These systems have a
lower production cost because only signal sending electronics is needed. The battery life for
such products is approximately 10 years, though some companies offer longer battery-life
guarantees. The other transmitting mode requires the RF device to be “woken up” to transmit
the meter reading data. The battery life for these systems is in the 18 to 20 year range. These
systems are generally more expensive because they contain sending and receiving electronics,
but the additional service life may offset the additional capital cost.

Operation costs might also include software licensing and upgrade fees, maintenance of
reading equipment, and FCC licensing fees. Reading systems are offered in both licensed and
unlicensed frequencies. Unlicensed frequencies operate in the 900 MHz range, and compete for
space with other RF operated consumer producis which may cause some problems in
“capturing” meter readings. Licensed systems provide the utility with its own unique operating
frequency that eliminates the interference issues associated with unlicensed frequency, thus
making the system more reliable. There is an annual fee for these licensed products. Most
manufacturers will assist with the licensing process.
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The meter reading productivity for a mobile RF.system is significantly better than visual or touch
read systems. The actual productivity achieved by a utility is based upon many, ever-changing
factors such as meter population densily, location of the RF device, weather, temporary
obstructions, and average driving speed. Typically, drive-by reading productivity has been in the
range of 5,000 to 10,000 reads per day, but current systems are demonsirating significantly
higher reading performance. Some utilities read during late evening hours or off peak traffic
hours to improve reading productivity even more. Given the initial capital cost of a mobile
collector unit, it is better suited for high volume, repetitive work.

The RF handheld reading devices have a typical reading productivity of 800 to 1,500 reads per
day. Typically these devices become part of an AMR strategy used in special and final readings.
It is typically more cost effective to use the mobile, drive-by collector for routine meter reading
functions and reserve the special and final readings for the handheld collectors. Special and
final readings occur at various locations throughout the service territory and may average a few
hundred per day, depending upon the size of the utility. it may be more cost effective from an
operations standpoint to have this division of labor and equipment than using a mobile collector,

AMR reading reliability is in the 98%+ or better. Many specifications have this requirement built
into the purchase agreement. The initial reading reliability rate may be less during the early
stages of implementation, normally for non-product related issues. For example meter readers
getting used to the equipment and reading routes may result in lower reading rates. There may
be some RF device location issues that might be affecting the range of the device. This problem
occurs with higher frequency in large meterivault locations than in residential and small
commercial accounts. Temporary obstruction issues such as cars parked on or near the RF
device, or the device being under water will also affect tfransmission range and the reading rate.
Such items will need to be addressed and accounted for prior to pursing equipment related

..Issues with the vendor.

Following manufacturer's installation insfructions is an important consideration for reading
reliability, especially in a pit set environment. For cast iron lids, maximum reading range is
obtained by installing the RF device through the lid. If plastic or polymer concrete lids are used,
the RF device may be installed below the lid without significantly affecting reading range.
Reading range claims for RF product need to be tempered with how it will actually affect the
meter reading process. There maybe some degradation in the reading distance over time.
However, unless the signal strength is so great that it enables the utility to consistently reduce
its total drive time or mileage, the extra range may not be operationally beneficial.

E. Fixed Radio

Fixed radio systems offer a truly fully automatic meter reading capability. The meter reading is
“captured” through a system of collectors that transmits the meter reading back to the utility
location. The RF devices are programmed fo send the readings to the utility on at least a daily
basis.

Additional capital costs for this reading system include an array of collectors and repeaters
positioned throughout the service territory. The number of collection units required is mainly
dependent upon the topography of the area. Typically collectors are placed upon public
buildings, power poles, or water towers. A specialized system server for collecting the reading
data and software for its operation is needed as well - adding to the initial cost of this option.

Additional operating costs include FCC licensing fees, cellular fees for the transmission of
readings from the data collectors to the utility, hardware and software licensing fees and
memory and software upgrades, if not included in the licensing fees. Optional monitoring fees,

Section il Page 21 of 46 I_Dr{



Northern Kentucky Water District
Meter Reading Feasibility Study

where the vendor is replicating the data received by the utility, is an additional service that is -

available. Depending upon the location of collection units, owners of bu:ldmgs and power poles
may require some form of compensation for use of those faciiities.

The reading productivity of the fixed network system is basically unlimited. As long as there is
sufficient memory and software capacity in the coliection and utility based components, the
utility can collect as much usage data as it wants without sending a meter reader or other
personnel into the field.

Regarding reliability, fixed network systems have the same RF device reliability rafings and
issues as the mobile systems. During initlal project start up, some adjustments may need to be
made, including relocation of the RF device fo get more reliable, consistent readings. Due to
temporary obstructions, meter readings at a property can be missed for several days. Meter
reading policies should be established as to when to make an investigative field service call to
address these missed readings. Non-numeric reads are a slight possibility with fixed network
systems. :

Communication with the fixed network RF device can be one way or two-way. One way systems
receive data from the RF device. Two way systems can communicate with the device, for
example to initiate a demand reading or reprogram the reading frequency.

F. Technology review

Near-term

AMR manufacturers, those that solely manufacture AMR devices, like itron, Hexagram and
Datamatic, have been providing devices that are compatible with various metering products for
many years. Meter manufacturers that have manufactured, or marketed their own line of

" proprietary meter reading products have been branching out to make their RF devices more

compatible with other vendors’ meters. Meter manufacturers have also been developing their
own lines of drive-by and fixed network products in order to add value to their metering product

- line.-Meter manufacturers are building more capabilities into their encoder registers to address

the movement towards fixed network systems. Additional capabilities have also been built into
some drive-by systems to provide more than a single day's reading when interrogated. As a
result, utilities may be offered more equipment choices, and more competitive prices.

Another promising development is “high powered” fixed network systems. These systems result
in significantly less collection device infrastructure. Depending upon the size and topographical
conditions of the utility, these fixed network systems may be priced at or close to mobile drive-
by systems.

In the near term, the market should still expect a continued level of proprietary products from
AMR and meter vendors. A certain level of compatibility may exist with some equipment
manufacturers, but utilities should be cautioned as certain system hardware and software will
not have a high degree of interoperability.

Five to ten years

Even with the advent of "high powered” fixed network systems, which is still proprietary there is
continued movement to making use of existing public networks. Public networks include phone
lines, cable, power lines, cellular phone, and the Internet. Efforts have been underway on how
to tap these existing networks cost effectively to offer the utility a more cost-effective AMR
alternative. Cost effective gateways into these networks are being developed. For example,
short hop radio that will enable the water meter reading to send its signal to the electric meter
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for use by power line carrier systems. Satellite reading systems may be perfected in- this time
frame as well.

It is a difficult choice to decide whether to wait for the “latest and greatest” or make the AMR
investrent now. The consumer electronics market (personal computers, cell phones, MP3

players, etc.) coniributes to this confusion when we observe overnignt technology and capability
changes. The analysis conducted in the following section will provnde a financial framework for

this crucial investment decision.
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: IV. Analysis and Findings

This section of the report will analyze four suggested meter reading alternatives over four
different scenarios. The relative impacts that various meter reading options have upon the
District’s current meter reading operation will also be addressed. The first part of this section
focuses on the bigger picture in which this investment decision will be made.

A. Transaction Approach vs. Strategic Initiative

Automatic Meter Reading is a significant investment. Complicating this investment decision is
other challenges confronting the utility that are competing for the same capifal dollars. Some of
these competitive challenges include water quality regulation, infrasiructure replacement,
security issues, and resource availability. These issues are creating enormous financial,
management, staffing, and administrative challenges that must be balanced by the municipal
ufility.

Compounding the investment decision challenge is the issue of rate increases. A recent AWWA
newsletter published the results of water and wastewater rate increases for 75 utilities from
1996 to 2004. it showed that water and wastewater rates rose at an annual rate of 8.36%
compared to the CPI rate of 2.31%. The message is that consumers will be paying a higher
proportion of their incomes for water resource services, and for some customers watér usage
may become an affordability issue.

More frequent customer billing may help ease this rate shock. The District's rates have

increased significantly since 1997, and future increases are anticipated to be in the 5 to 6%
o~ range. The average monthly bill for a residential customer is $26.22 with projected bills
' anticipated to be in the $33 to $38 range.

Funding sources for the capital znvestments and operation mprovements needed to meet these
challenges is also in question. Even though 80% of respondents fo a poll published March 7,
2005 noted that clean and safe water is a national issue that deserves federal investment,
federal and state loans, and grant sources may be reduced or eliminated.

It is clear that the almost all of the funds required to support municipal utility capital investment
will come from the utility’s rate payers. Establishing and maintaining a meaningful, partnering
relationship with rate payers and local stakeholders might be the best method for receiving the
resource support needed by the District. An important consideration in making an AMR
decision, and perhaps a particular AMR investment, is linking the District’s Vision, Value,
Mission and Goals to the features and benefits that AMR has to offer. This may move the AMR
investment decision from one that is fransactional to one that is strategic. As the business case
model helps build the hard cost justification for AMR, there are also considerable soft cost areas
that deserve consideration such as minimizing liability risk by providing a safer means to collect
meter readings.

e
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B. Alternatives Considered

Four reading alternatives were compared: Touch-read, Walk-by mobile radio frequency (Walk-
by), Drive-by mobile radio frequency (Drive-by), and Fixed Network radio frequency (Fixed
Network). A comparison matrix of these aitematlves is presented below with Walk-by and Drive-
by shown as mobile radio.

Cost and General Comparison of Meter Readmg Alternatives

1 Useful Life

Basically unfimited

upon battery lifelor
replaceable battery. Warranty
5 years, with extensions at
higher cost

N _Touch Read Mobile Radio Fixed Radio
| Eguipment
Meter interface unit (MIU)) Meter interface unit
. Touch pad connected via connected to an encoder connected to an encoder
Interface Equipment wire fo an encoder register register via wire or infegrated | register via wire or integrated
to meter register. to meter register.
. - held | Hand-held interrogator or System of collectors and
Reading Device rand-held interrogator drive-by unit (laptop) repeaters
) MIU: $40 - $100 | MiLk $8C - $110
Hardware Cost ;{;ﬁ’hﬁg gg{}-ﬁgz}ﬂeﬂ Hand-held: $3500 - $5000 Collectors and repeaters cost
’ Drive-by: $25,000 - $40,000 | vary significantly
Approximately 15 fo 20 Approximately 15 to 20 Approximately 15 fo 20
minutes of fabor for pit set minutes of labor for pit set minutes of fabor for pit set
installation Cost meters and 30 to 40 minutes | meters and 30 fo 40 minufes | meters and 30 to 40 minutes
for inside set mefers. Large | for inside set mefers. Large | for ingide set meters. Large
meters higher. meters higher. meters higher.
10 fo 20 years depending 15 {o 20 years depending

upon batiety lifefor

replaceable battery. Warranty .
5 years, with extensions at
higher cost

Maintenance service
confracts for collection

Maintenance service
contracts for collection
devicss, reading software
and programming devices

Maa;ter;af;ce ; enéxgel d devices, reading software Licensing fees with some
System Mainfenance and f:; d;‘; San%{re?arc‘iin © and programming devices. products. Encoder register
Operating Costs software. Encoder r%egi ster Licensing fees with some . | replacement, RF device and
repEaceﬁent products. Encoder register collector maintenance. Fees
' replacement, RF device and | for locafion of collection
collector maintenance. devices possible and for
sénding readings from
coliectors fo ufility.
Figure 13
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- Cost and General Comparison of Meter Reading Alternatives (continued)

Pros and Cons

B e e e — Rd‘“ ——

Mobile Radio——————===Fixed Radio-====—

*Cheaper capital cost
*Visual contact with reading

*Higher productivity than
fouch read.

*Fewer meter readers
required than fouch read
*Enables movement to mere
frequent reading & billing with

*Highest reading productivity
*No meter readers required
*Enables movement to more
frequent reading and billing at
no addifional capital or
operating cost

*Site visit not needed for re-
reads or customer requested
reads.

*Enables proactive leak
detection and customer

“requested reads are labor

infensive

expensive than purchasing
fixed network initially

Advantages device pninor capital and operating nofification.
*Utility presence maintained | cost *Enables customized billing
in service area *Utility presence maintained | cycles and bili consolidation
in service area *Provides nearly immediate
*Reduced site visiis for re- nofification of tampering
raads and custorner *Provides data for resource,
requested reads meter, and rate management
functions
*Can adapt to system growth
with minor capital costs
*Caps meter reading and
related operating costs
*More frequent reading and | *Higher capital-cost than ’
biling requires additional touch read, but less than
staffing and support. fixed radio.
*Reading cost subject to *Reads impacted by radio
inflation and wage reception fimitations *Highest inifial cost
Disadvaniages adjusiments *More expensive to maintain | *Slightly more expensive fo
*System growth reguires than Touch Read maintain than mobile radio
additional staffing *Migration path to fixed
*Re-reads and custorner network may be more

Figure 13 {continued)

C. Operation Impacts

Investment in meter reading technology will impact operations for the next 10 to 20 years. This
extended service period makes it difficult to predict changes in meter reading technology within
that time frame. We can iook at the past as an indicator, but that may cause us to miss or fall
short of what future demands may be. Flexibility and growth are two important criteria when
considering meter reading technologies, and generate the following questions. Does the system
provide flexibility for future requirements, and if not, what will it cost to provide operating
flexibility? Can the system keep pace with growth issues, such as the number of accounts,
expansion of territory, and other resources needed to support that growth?

The following chart identifies several operational parameters that are commonly affected by the
meter reading system. Some of these parameters have defined, hard costs associated with

R
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“them that will be addressed in the financial model, and other parameters have less well defined
soft costs that will require further research to quantify costs. :

Operational Comparison of Meter Reading Alternatives

Increase in frequency

. TouchPad____ MobileRadio ______FixedRagio~__

Monthly reading
possible with 1 meter

r’e%uire;‘addiﬁ%r:al reader, Depending on
abor, Bi-monthly .
reading requires 4+ C‘;?ig:ég?g}n:{ g;owot?, Several readings per day
Meter reading frequency readers and monthiy reading for eve 6)‘;/ i without any meter reading
reading requires 8+ oo gf o wthry A dzj staff
readers, unless routing co!%oecto?' aﬁer‘ rowth
and incenfives increase reaches 100 gO(} o
productvity 120,000 accounts
. 250 to 6GO reads/ 5,000 to 10,000 reads/ ;
Meter reading effort personiday personfday and higher No meter readers
Dependent upon meter | Dependent upon meter | Almost all, unless reading
.- ) . reader capturing a reader capturing a system at meler location is
Eliminate esfimated bills read/visiting the read/visiting the not fnctioning a few days
, propetty property prior to billing date
Reduce re-reads & customer -
requested field service calls 1510 30 perdayiman { 30 to 100 per day/man Uniimited
Custormer Sgr;fse transaction 2 husiness days 1 fo 2 business days 1 business day
Same as fouch pad,
: Lo unless additional
?:jo?:t;‘fét;fﬂrss d?:n: reading done for high-
Proactive high-blll fracking and Too few dat); ointsgto' bill tracking purposes. Single to multiple dafly
nofification develop me apni ngil RF device with profiling | reads enable this funciion
: . capability provides
trend information. daily usage and leak
defection
Sets famper flag fwire | Sets tamper flag if wire "
is cut or disconnected | s cut or disconnected f:;ggﬁii?gg%g;?fuﬁty
Tamper & theft of service from register. Pickup | from register. Pick up Utifity able to identify nexi.
at fime of reading or at fime of reading or business da
report report y.
Compilete fiexibility in
Account must stay Account must stay estabishing billing cycle to
Customize reading/billing dates | within designated billing within designated meet account needs. Rules
cycle bitling cycle and priorifies need to be
established.
Only for accounts Only for accounts Can be extended fo
Bill consolidation within same reading within same reading accounts regardiess of
cycle cycle cycle

Provide consumption profiles for
high bill investigations and

Some capability,

Some capability,
depending on system,

Daily informafion available.

. . depending on system including on site Web access possible.
conservation nformation
Figure 14
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Operational Comparison of Meter Reading Alternatives (continued)

Same as fouch pad,

unless additional
reading dene for high-
Whatever can be done LT N
. from monthly readings bill tracking plrposes.
Ability-to monitor for leaks in Yoo few data points io Encoder with logging Single to muitiple daily
customer's premises develop me rfni ngiil capability provides reads enable this function

daily usage and leak
detection. Some

systems set flag for
confinuous usage

trend information.

Monitor for compliance with

i i : olice
conservation or watering No. Mustp

compliance manually.

No, unless speciai
reading is conducted

Able to monitor compliance
remotely

~restrictions
More than Touch
Support unaccognted-for water Limited Read, butless than | Provides daily, detailed data
siudies
) fixed |
. ' . " More than Touch
Support inflow/infiltration studies, . . . .
hydraulic modsling Limited Read, bf:;telgss than | Provides daily, detailed data
. More than Touch
Support cost of_ser\nce rale Limited Read, but less fhan Provides daily, detalled data
. moedeling
fixed
More than Touch
Improve resource planning ' Limited Read, but less than Provides daily, detalled data
fixed
Figure 14 (continued)

D. Compatibility Issues

An important consideration in making an AMR investment is the level of open architecture that
the District is interested in achieving. As noted earlier, the options for AMR are limited
depending upon the open architecture of the RF devices. For example, the meter and meter
register are normally produced by the same manufacturer, though several makes of meters may
still be deployed throughout the system. The RF device, collection devices and the sofiware are
normally produced by the same manufacturer creating “zones” of proprietary product. A
complicating factor may arise when the RF device is connected to the meter register. in the
District’s situation, with most of the meters located in pit applications, a factory potted, pre-wired
register and RF device assembly offers the greatest level of reliability. It is important to review
this issue during the product evaluation process,

Another important consideration in making an AMR investment is the ability o interface with
other utility systems or software applications. While this may have been an issue in the past,
these concerns have been mitigated as reading and meter manufacturers are working 1o
standardize software protocol. The benefits of open architecture include the ability to use more
than one meter vendor's product with existing utility systems and applications. The District will
need to determine what value to place upon open architecture. That final decision may not be
made until the AMR procurement evaluation process is completed.

The leve! of open architecture that the District is able to achieve is related to the amount of the
existing meter base, and its connected encoder register that will be retained versus what will be
replaced. The less existing product that remains in the system, the more opportunity there will

BR
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be-for other vendors-to offer competitive solutions. In .other words, considering meters other .
than Sensus and Neptune should increase the likelihood that the District will implement the
most cost effective meter reading solution.

The following two tables present a compatibility comparison between the various major meter
brarids and AMR systems that are currently on the market. Figure 15 is for mobile RF systems
and Figure 16 is for Fixed Network Systems.

Compatibility of Major AMR and Meter Manufacturers for Mobile RF Systems

S
{1) Sensus is developing technology to read Badger register. Sensus and Neptune can read AMCQ registers per AMCO,
() Badger recently introduced a universal ORION RF device that is capable of reading selected SensusiNeptune and AMCO
encoders. Different device needed fo read Badger's digital encoder.

{3) AMCO in process of imbedding Sensus protocol into its encoders.

Figure 15
Compatibility of Major AMR and Meter Manufacturers for Fixed Network Systems
Brand

S

by,

i VA X 3 A [
rough AMCO, and other meter vendors. Different RF device is needed for absclute and

(1) Hexagram Is marketed directly, th
digital encoders.

(2} ttron Fixed Network 2.5 uses one RF device for either absclute or digital encoders.
{3} Sensus and Neplune can read AMCO registers per AMCO.

Figure 16

E. Account Service and Billing Considerations

The Account Service and Billing costs incurred, and the benefits that accrue by adopting AMR
are not easily quantified. In any sense the means to calculate the impact on Account Service
activities lies outside the scope of this project.

in general terms, the cost of account services and billing is not affected by AMR. Account
services and billing costs will increase dramatically if billing frequency is increased o monthly. If
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NKWD were to implement AMR, and not change bill frequency, HDR forecasts no Account
Service cost savings or increased customer revenue because the number of meter readings
and bills issued per year will not change,

If the District increases bill frequency moving to bi-monthly or monthly billing, Account Service
costs will increase. The most obvious is bill printing and postage cost which will aimost triple.
Additional Account Service staff will need to be added to handle the review of an increased
number of meter readings associated with bill preparation. Also more Account Service staff will
be needed to handie an increased number of customer requested meter readings. These
requests will probably not triple, but there will be more requests than received under quarterly
billing. :

While there will be an improvement in productivity related to Field Service meter readings, HDR

does not forecast a decrease in Account Service cost because the number of customer

requested meter readings will not decrease.

HDR has accounted for the increased cost of Account Service through the increase in meter
readings. As the number of meter readings increases, the cost of providing customer service
increases at the same rate. Using this proxy, the Account Service operating cost associated
with monthly billing is triple that of quarterly billing. The District is encouraged to undertake a
more complete investigation of Account Service and Billing costs related to increased bill
frequency from quarterly to monthly.

F. Cost Analysis of Alternatives

There are an almost infinite number of possible meter reading alternatives due {o the number
and complexity of the variables. HDR analyzed the cost impacts of four meter reading
alternatives: Touch Read, Walk-by radio frequency (Walk-by), Drive-by radio frequency (Drive-

"By, and Fixed Network radio frequency (Fixed Network) using a cost model specifically

developed for the District.

The financial mode! provides the District with a fool fo run additional scenarios, changing
variables to test the “sensitivity” of results. The model results are extremely sensitive to meter
equipment pricing, particularly the cost of the meter interface unit. The price of the meter
interface had a large impact on the results. Reducing the price of the meter interface unit
changed significantly the NPV ranking of alternatives. The rate of deployment and meter
reading productivity also impacted the ranking of results. For this reason, the District is
encouraged to investigate the cost of meter reading equipment more thoroughly through a
competitive bidding process.

There are many soft cost and non-economic factors to apply to an AMR technology decision.
However, by focusing on the financial mode! results first, the relative cost effectiveness of each
meter reading technology can be examined. HDR forecasted the operating and capital cost for
each reading alfernative, using both quarterly and monthly meter reading frequency over 10 and
15-year planning horizons. The net present value (NPV) of costs associated with each
alternative was calculated to form the basis of the cost analysis comparison®. It should be
noted that while HDR calls it quarterly meter reading, in actuality the District reads about 3% of
its accounts monthly.

" % in this case, net present value is the future cost of metet reading operations and capital investment presented in current dollars. it

takes into account the time value of money where in order to have $1.06 available to pay for operations and capital one year from
today, the District would need to invest $1.00 at 6% annual interest. The model extends this concept by calculating the amount of
money, invested at an annual rate of 6%, heeded today to cover meter reading operations and capital costs over both 10 and 15-
year planning horizons.
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A summary of the analysis of quarterly meter. reading costs is presented below. This table. -
presents the analysis results of Scenarios 1 and 2. Review of the table indicates that the current
Touch Read system is the lowest NPV cost in all four categories.

Current Read Net Present Value Cost Comparison

._.;l_é._gg

of Sem__ce Network

g;*;f;j;}"fgi;ggf,;;jg‘iﬁggio’;?ngi? | §16,321,508 | $21.081447 | $21107.460 | $22,754,859

ot rfgi‘ggri{‘ﬁgﬁ‘gglo;ﬁnﬁf’ §25,667,564 | $20,060,004 | $27,796,044 | $29,181,644

ﬁg;;i“;fg@‘ggf :ﬁ%ﬁi‘jjg&ﬁgw $18321548 | $22,383.010 | $21,377,544 | $22,825,894

pinl "\fji‘gg? fﬁ%ﬁfgﬁ;ﬁéﬁaf $25,667564 | $20461,657 | $27.976,119 | $29,252679
Figure 17

The following graphs present an interesting comparison. The first graph displays total meter
reading operating cost for a 10-year planning horizon. This cost includes Meter Reading, Field
Service, and Account Service. The graph shows that Drive-by and Fixed Network offer the
fowest operating cost per read over a 10-year planning horizon. The second graph adds capital
expenditures of each alternative to operating cost. The results here show that Touch Read,
Drive-by, and Fixed Network offer almost the same fotal cost per read by the end of the
planning horizon.

Average Operating Cost per Read Comparison of Meter Reading Alternatives
(Current Reading and Billing Frequency)

10-Year Planning Horizon

10-Year AMR Deployment
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i:gg —e— Touch Read
$5'50 —— Mobile Walk

. s Driveb
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Figure 18
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... - .Average Total Cost per Read Comparison of Meter Reading Alternatives

\ : (Current Reading and Billing Frequency)

10-Year Pianning Horizon

10-Year AMR Depioyment
$9.50
$9.00
$8.50 —e—Touch Read
$8.00 —m— Mobile Walk
$7.50 Mobile Drive-by
$7.00 -3 Fixed Radio
$6.50
$6.00

Figure 19

Graphs of a'15—year planning horizon present a different result. For both operating and total cost
per read, Drive-by and Fixed Network offer the lowest cost per read with the Fixed Network
option being slightly less than Drive-by as shown in the following graphs.

Average Operating Cost per Read Comparison of Meter Reading Alternatives
{Current Reading and Billing Frequency)

ST  15-Year Planning Horizon
o 10-Year AMR Deployment
$9.00
$8.00
—e—Toluch Read
$7.00 —m— Mobite Walk
$6.00 Mobile Drive-by
—x¢— Fixed Radio
$5.00
$4.00

12345678 9101112131415

Figure 20
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Average Total Cost per Read Comparison of Metfer Reading Alternatives
{Current Meter Reading and Billing)

156-Year Planning Horizon

i0-Year ANMR Depiloyment
$9.50
$9.00 :
$8.50 —e— Touch Read
$8.00 —m— Mobiie Walk
$7.50 Mobile Drive-by
ig'gg — s~ Fixed Radio
$6.00
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Figure 21

A-summary of the analysis of monthly meter reading costs (Scenarios 3 and 4) is presented
below. Review of the table indicates that Drive-by is the lowest NPV cost alternative in three of
four categories with Fixed Network second in two of four comparisons.

Monthly Read Net Present Value Cost Comparison

etork

Leve! of Semce _— Tguch g Wa!k~by J— Drlveby

[ Moniy eads, 10-yearhorzon, IR0 ig.aq79 | 42368256 | BA0TZATE0
r&rgzﬁ ;?;dn:é:l‘ts—year horizon, 10-year §58,840,335 | $60,307,229 |  $56,444,969 $57,829,556'
mr&ﬂgi :;Ic:gé;?-year horizon, 3-year $30540079 | $41964,215 | $38.725634 | $40,173984
km{ﬁgi ;ge%c:iéﬁ?year hotizon, 3-year $58,840,335 | $59,985,342 | $55,020,180 | $56,305,748

Figure 22

The following graphs display cost per read comparisons of monthly reading alternatives. The
first graph displays total meter reading operating cost for a 10-year planning horizon with a 10-
year AMR deployment. Again, this cost includes Meter Reading, Field Service, and Account
Service. The graph shows that Drive-by and Fixed Network offer the lowest operating cost per
read over a 10-year planning horizon with Fixed Network costing less per year by the end of the
planning period. The second graph adds capital expenditures of each alternative to operating
cost. The results here show that Drive-by and Fixed Network offer aimost the same total cost
per read by the end of the period.
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= Average Operating Cost per Read Comparison of Meter Reading. A]tematwes
(Monthly Meter Reading)
10-Year Planning Horizon
10-Year AMR Deplovment
$7.00
56.50 —a— Touch Read
$6.00 .
—= . Mobile Walk
$5.50 Mobile Drive-b
$5.00 R d
$4.50 —x— Fixed Radio
$4.00
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Figure 23
Average Total Cost per Read Comparison of Meter Readmg Alternatives
{Monthly Meter Reading)
10-Year Planning Horizon
— 10-Year AMR Deployment
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Figure 24
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When comparing alternatives for monthly reading over a 15-year planning horizon, the order of
results does not change. The cost per read spread between Drive-by and Fixed Network
becomes greater when compared to Touch Read and Walk-by.

Average Operating Cost per Read Comparison of Meter Reading Alfernatives

{(Monthly Meter Reading)

$8.00
$7.50
'$7.00
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$6.00
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$4.00

15-Year Planning Horizon
10-Year A

T s

—4— Touch Read

—=— Mobile Walk
Mobile Drive-by

—x— Fixed Radio

1234567 8 9101112131415

Figure 25

Average Total Cost per' Read Comparison of Meter Reading Alternatives

{Monthly Meter Reading)
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A ranking of the analysis results of the four scenarios is presented in the table below. A rank of
1 indicates the lowest NPV cost alternative. Touch Read is the lowest cost alternative in five of
the eight comparisons. Reviewing this table reveals that Drive-by AMR is the lowest cost
alfernative in three of the eight comparisons, and is the second lowest cost alternative in the
remaining five. Fixed Network systems are ranked as the second lowest cost alternative under
two of the four monthly meter reading analyzes.

While it appears that Touch Read is the least cost, and subsequently the best meter reading
alternative for the District, NKWD should consider the end results of each analysis performed.
As previously pointed out, at the end of both the 10 and 15-year planning horizons, total annual
cost Drive-by and Fixed Network are less than Touch Read. In fact, under current reading and
billing frequency with 10-year AMR deployment, both Drive-by and Fixed Network are less
expensive than Touch Read by the end of Year 8.

Rank Comparison of Meter Reading Alternatives

Planning

Scenarios.- o
A e Horizo

Figure 27

G. Key Implementation Issues and Risks

Implementation issues and risks will be dependent upon the AMR technology solution selected,
especially in the area of the District's operations. One component of the decision making
process will be the additional effort that the District will have to undertake to implement and
maximize the AMR technology solution. This section will highlight some of these efforts.

The financial model measured the economic impacts of accelerating the deployment of AMR
technology. The mode! was run for 10-year and 3-year AMR deployment. The results have been
presented in the previous section. The model indicates that the soconer the AMR technology
solution is implemented, the more cost effective it becomes. This result occurs due to the
accelerated reduction in full-time equivalent Meter Readers and Field Service Representatives.

There are several additional benefits to this strategy that is difficult fo capture in a financial
model. For example, there are costs associated with running two systems in parailel for a long
period of time. This can create confusion for the organization and the customer. The District
would be delivering two levels of service fo ifs customers; those that have the new system and
those that are not. Economies of scale may be lost, both in the system deployment effort and
routine work. As an exampile, routine meter reading costs may increase if 100% saturation is not
achieved in a particular area, as readers would have to make special visits to such accounts. As
noted earlier in this report, instead of the meter reading costing $1.00 per read, it would be more
like the field service reading cost of $20.61 per read presented Section ll, Figure 10.
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Considerations will need to be weighed regarding the system implementation sirategy. How the
Bid is structured affects how companies will price the project and how competitive the process
may be. The age of the existing meter base is relatively young. Many utilitles normally replace
meters that are over 5 years old and retrofit the younger meters, depending upon the speed of
the replacement program. However, by having an existing, relatively new meter base, some
vendors may have a comparative advantage. The District may need to consider if the quest for
open architecture and maximizing competition is worth stranding some of its meter assets.

The Bid might be structured as turnkey proposal, or separated into components, such as AMR
equipment, meters and deployment services. Ancther consideration is whether the installation
services will be performed in-house or out-sourced. The District will also need to examine the
project management requirements. Even with a turnkey project, there are numerous project
management and support tasks that must be performed by the District or an agent retained to
represent the District. These decisions will affect the overall cost of the project.

The District will need to allocate resources to determine how the selected AMR technology
solution will affect its operations and how to best maximize its features. Utilities typically
establish a team representing those areas of the operation that are most impacted by the
technology solution to sort through these issues. They also rely upon consulting services to lead
the team or provide technical support. The following highlights some of the more critical areas
requiring attention:

Re-allocation of meter reading and field service staff members
AMR system maintenance material and staffing requirements
New policies and procedures to support the AMR system and changes to level of service
Customer service staffing and service delivery
Use of AMR data and information to improve management of the District
Billing system interface and data management (during system deployment and
continued operations)
o Adjustments o cost of service rates and special service fees; creation of new service
fees '

¢ ¢ * & O ¢

The rapid deployment of an AMR system will have an impact on future meter reading system
maintenance and replacement schedules. Depending upon the life of the meter and life of the
RF device, these components can be on two different replacement schedules, especially if PSC
requirements do not have sufficient flexibility regarding meter replacement. The District may
also need to review staffing requirements for this future work, or outsource it when the next
replacement program is initiated. '

Currently, the District is shouldering the entire cost of the meter reading system and related
maintenance, field service and billing activities. The District provides meter reading information
and other services to the Sanitary District at no cost. The Sanitary District uses these meter
readings to render its own bills. It is certainly not cost effective for the Sanitary District to
maintain a parallel metering operation, nor is it effective to have some other administrative
scheme to approximate wastewater service usage. Other utilities use a cost sharing
arrangement with their wastewater counterparts to cover meter related capital and operating
costs. This certainly should be explored, especially when considering movement o AMR.

Risk mitigation for an AMR technology solution runs the same course as most other projects.
There needs to be an assessment done of the various risk factors at each stage of the process
and a plan to address them. Most of the vendors in AMR are well established and have
sufficient financial resources to stand behind their product. Establishing reasonable and
performance driven operation and warranty requirements will help mitigate most risk factors.
The only area that may be insufficiently tested is the interoperability of some equipment
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between certain.meter vendors. The District should consider requesting an open-system-meter -
reading architecture to maximize competition, providing it with more solution choices. However,
sufficient consideration to such interoperability risk issues will need to be addressed in the
product evaluation and contract negotiation process o avoid problems,

H. Other Reading Alternatives

In addition to owning and operating the meter reading system and process, the District has
several alternatives it can explore.

One alternative is to outsource meter reading services o a third party vendor. There are several
national firms, including local gas and electric utilities that offer this service. Contract periods are
typically 3 to 5 years long and provide a fixed unit cost for most reading activities. Price per read
for this service runs from $1.00 to 2.00. '

The major benefit of this alternative is it allows the District to more easily budget for meter

- reading costs. The downside of this alternative is the loss of control over this- eritical revenue

generating operation. It appears that these ouisourced service confracts are decreasing with
meter reading responsibility reverting back fo the water utility.

The District may wish to explore a joint venture with neighboring utilities. Sharing the cost of |
AMR implementation will reduce the cost of AMR. This option could prove restrictive if an AMR

system is already deployed by the neighboring utility. In this case, the District will be limited to

the technology on hand. The District will still need to purchase and install the AMR components,

but the neighboring utility may be able to provide the fixed network collector system, mobile

reading equipment or reading service,

Ancther alternative is for NKWD fo take the lead in providing meter reading service to other

CUtlities. In this tase, NKWD would be compensated to perform these services, providing: -

revenue that would reduce District customers’ rates. Following this alternative would keep the
District in control of its customers’ meter reading. The District could select the AMR technology
and equipment best suited to its needs.

There are several risk factors associated with each alternative that need to be fully explored
prior to implementing any strategy.
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V. Recommendations and Conclusion

A. Recommendations

HDR offers the District the following meter reading system recommendations. These
recommendations are separated into four main categories: Preferred System, Deptoyment,
Procurement, Implementation, and Operation. By following these recommendations, HDR is
confident that the District will install and operate the meter readmg system that meets the future
needs and requirements of the system.

Preferred System

e Implement a radio frequency Drive-by or Fixed Network AMR system. This technology
provides the District with the type of benefits that delivers the level of service envisioned
by the District’s Mission, Vision and Values statement. Drive-by and Fixed Network AMR
provides the flexibility to address future challenges and uncertamtles that the current
touch read systermn cannot hope to address, including:

y Provides the District with an immediate -strategy fo eliminate and cap certain
labor costs, while positioning itself for low cost service territory expansion.

» Elevates meter reading and billing from .a fransaction to.a relationship with the
customer - a utility trend. Customer relationship management is mission critical to
the District as it faces the financial challenges associated with water quality,
regulatory, infrastructure replacement, security, and water resource availability
issues.

» Provides an unparalleled amount of data that can be crafied into proactive

customer service. and utility._management information. Customer service =

enhancements include providing customers with c;onsumptlon history/analysis,
identifying leaks before they escalate out of control, reducing response time fo
customer inquiries. Utllity management information includes consumption data
that can assist with hydraulic modeling, real-time evidence of meters that are
starting to under-record volume, and increased data for water audits and leak
detection analysis.

Deployment

o Deploy the selected AMR technology solution within 3 years or less. The sooner the
system Is instalied, the sooner the District receives solution benefits. This avoids running
the current touch read system in paraliel with the new AMR system for too long reducing
operating confusion, differences in service level delivery, and overall meter reading
operating costs.

e Examine whether the District can deploy the AMR system itself. There are several well
qualified installation service contractors available on the market. However, the District
may be able fo save resources and build capacity by performing the deployment
themselves. Should the deployment or entire project be contracted out to a single
vendor, the District will still have an extensive project management responsibility and
role. How this responsibility and role will be performed must be reviewed and estimated.

o Unless extenuating circumstances can be demonstrated, the initial meter replacement
and AMR deployment target area should be the City of Newport service area. This
service area is slated for meter replacement within the next two years and has one of the
higher meter reading operating costs in the NKWD system.
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. Procurement

Once AMR technology and deployment solution strategies are determined, issue a Bid
document. The Bid should allow proposals on both Drive-by and Fixed Network radio
frequency solutions. The benefit of a joint bid is that the price to the District may be
driven lower as resuit of vendors offering competing solutions.

The Bid should be structured to maximize competition. This may require abandonment
of existing metering product before the end of its useful life.

The Bid and vendor selection process should stress the value of dpen architecture.
Reading system should be able to read multiple makes of meters, while minimizing RF
device inventory requirements.

Re-validate all major assumptions contained in the financial model to ensure the new
operational structure wili support the level of activity projected by the selected AMR
technology decision. Prior to selecting a vendor rerun the financial model using the
results of the proposals, and other information gathered in the course of the Bid process.

Select the AMR technology that provides the lowest whole life cost of ownership.

Factors such as useful life, battery life, warranty coverage and terms, failure rates, ease

of maintenance, ease of operation may be more important factors than initial purchase
price. Soft cost and non-economic factors may play a key role in the decision making
process.

Implementation

L2

During the procurement and implementation period, the District should continue with its
current meter replacement program using AMR compatible meters while mm:m:zmg

" current meter inventory.

Once an AMR technology solution decision is made, establish a ieam to identify and
implement strategies that will maximize this AMR investment. Many opportunities will
present themselves and the District needs to have a mechanism in place to take
advantage of them.

As soon as an AMR technology solution decision is made, suspend replacement of

manual read and pin style read meters, and any further investment in the existing meter

reading system. Any meter replacements should be completed with product that is
compatible with the selecied AMR technology solution.

Operation

Examine the meter accuracy of the small meter population and determine if extending
the current 10-year meter replacement cycle is warranted. The most cost effective
operation of an AMR system occurs when meter and AMR replacement/service activities
are performed at the same time, and when both systems are at the end of their useful
lives. Normally, a longer installed life of a meter and RF system, the lower the total cost
of ownership.

Shift a negotiated proportion of the capital, operating and maintenance costs for meter
reading activities to the Sanifation District. The Sanitation District is currently not
charged for its proportionate share of meter reading and billing activities. The fact that
the Sanitation District is not charged for these services becomes even more important if
NKWD makes the investment required for AMR deployment to support monthiy meter
reading and billing.
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‘B.  Next Steps

The next step for the District is to develop a Bid document to solicit proposals from meter
reading vendors. The District should request two bid prices relating to 10 and 3-year system-
wide AMR deployment Vendor proposals should also include pricmg for a “turn-key” AMR -
installation. HDR is confident that through this procurement process, the District will be in the
best position to make the appropriate choice regarding its future meter reading system.

If the District elects to move ahead with system-wide deployment, we recommend that in lieu of
a pilot program, the District’s senior staff should conduct structured visits at one or two utilities
that have implemented AMR tfo better understand how these systems function, what is involved
in successful deployment, and how the utilities are coping with integrating the new technology
into day-to-day operations.

We would like to thank the District for the asking HDR to conduct this meter reading feasibility
study, and look forward to the opportunity to assist the District with any of the required next

- steps. in-the meantime, we are prepared to respond to any questions-and concerns that may
have resulted from the analysis and recommendations presented in this report.
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_to order at 9:00 a.m. at 8049 Dixie Highway, Covington, Ky.

NORTHERN KENTUCKY WATER DISTRICT

Northern Kentucky Water District & HDR Inc. Meeting
March 23, 2005

Attendees: Northern Kentucky Water District

Mark Lofland Ron Weyman

Don Gibson Mary Alexander
- Rusty Collinsworth Barb Northeuott

Chris Wetherell Melissa Bielo

Attendees: HDR Ine.
Tom Jakubowski
. David Feltz

A meséting between the Northern Kentucky Water District and HDR Inc. was called

% QOverview
> Tom Jakuhowski gave an overview of the purpose of this meeting. The Mam
Point: Is AMR feasible for the District? 4
L3 Iﬂteﬁiew Notes - Handout: The following issues were pres_énted.thr. |
Jakubowski and Mr. Foltz in interviews held on March 22, 2005 wit-h district
employéés. The differént issues/eomments/expecﬁ_aﬁons of this study were
compiled, discussed, and voted on in this meeting.
» Meter Management Issues;
= The need to replace Newport Meters:

» Newport is the District’s least efficient area. There is a high degree of
go-backs for readings in the Newport area. Newport meets.the criteria
for a business case for AMR feasibility: Aecuracy, Difficulty to read,
and Age Himit.

= Current meter replacement is not strategichlly based: N

e The District does not have a systematic focus plan for changing-out
meters. The productivity of AMR will be lost if the same change-out



system is kept. A systematic approach is key fo implementing the new
metering system.

» Meter Reading Issues:

= Cogl per meter read: .

o liems included in this cost: equipment, cost o maintain the _
equipment, and labor. In order to compare the District’s cost per meter
read to another system our size, we would need to know how they
developed their cost. HDR has not seen standardization for this,but
will compare the District’s cost per read to another utility of the same
size.

- = Standard/consistent meter reading technology:

e Different types of meters (neptune, gallon, cubic feet, manual, touch
read, ete)

e A more effective and efficient reading system will come with

‘standardization of flie meter reading technology.
A » Limitation of radio reads:
o, Will a Radio Read System limit the District due to some equipmen"c,
hills, ete? _
o Will the District be limited in certain areas if AMR is chosen? It is~
~ important to test in the field to learn the limitations that AMR will
impose on the Digtrict.
» Route Optimization:
s The way the routes ave laid ouf the Meter Readers are not able to read
them in one day.
o AMBR would eliminate this issue.

= Lowest cost meter reading alternative or best alternative:

¢ The District wants to be good stewards of their money.
* Best Alternative: What is beét for the district at this time?
© o 'Tie this into Benchmarking- where does the ﬁistrict stand in
comparisen to other water utilities of the same size?
*  Durability of existing meter reading equipment:

"+  Maintenance Issues °




¢ Manufacturer Issues: Different equipment so when there is a problem
with the equipment there is usually a longer process than necessary-
for example; a call is made to the 1% company who tells us the problem
ig with the 2 company, etc.
¢ This issue goes back to the Standard/consistent meter reading

technology- getting on 1 system |
Skeptical about radio at first, but now believes:
o AMR is the most reliable

Existing meter reading system is “old and tired”:

o It is still reliable, but it is not the most efficient system

" Inconsistency in meter reading capture accuracy:

o Resulis that are being captured may not be aceurate.

e The number of ECR’s we read compared to the number of ECR’'s we
are getting a reading on.
.9”: Chns ’il?ifétﬁé;elll has the number of Billing inspectiéns that the

Servicemen are doing

Is Céﬁgbell County ;ep‘iésgﬁtative ﬁf radio read capability: (Related to

Limitation of Radio Read Issue) _

e 160 in Campbell County, 100 in Kenton County

¢ Fixed and Drive By are 2 different things

¢ When Ron Weyman drives this it's 120-160 miles in that day

Concerned about on the job safety — particularly traffic and reading

access:
e Current system is not as safe as AMR:
¢+ In/Out of vehicles
¢ Parking vehicles and walking
¢+ Pets
+. Ete
e The District does not have a system of proble;ns that have occurred,
e Look at other utilities comparable to the District and see where we
stand.

Recurx-ting ECR problems:



¢ Same problems on same accounts
e Isthis delaying the Billing process? .
o  NKWIJ is tracking this now — the mmzblez‘ of accounts that are
affected by this are not hundreds but dozens.
*  Meter reading routes unbalaneced — too large:
Relates to “Lopsided Cycles Issue”
o Tryto schedule 1 route a day

e Quicker turn-around — reads come in, downlead information, get biils
out — instead of waiting until the end of the month,
* The closer the District can bill to the meter reading date — the easier
it will be on Customer Service as a whole,
» If the District goes to AMR, will this be an issue?
s Current radio hand-held system reliability:

» Relates to Durability of Equipmeni: ties into reading Neptune meters
e e e G S
= Radip system reliability in Newport:
' e Relates to Limitation of Radio Read

o Wil it work in Newport?

o The Mefer Readers are the ones driving the revenue,

s The number of meters they read a day is tied into their appz;aisal

» If the District goes to Radio Read the cust_amef will no long see the
employee from the District reading — this could be a good or bad thing.

o The liability issue — a majority of the work orders are brought in by
the meter readers - this will be lost with AMR.

» Meter reading and Weélther issues:

e The past couple of winters have not been as bad, bowever, the weather
could force estimated bills — the bigger issue is job safety for the
mefer readers. ' ’

» Customer Service and Billing:

s Cycles are “lopsided,” It would help to even these ouf:




» An AMR System would help normalize the flow of bills through the
system ‘

» Biggest Road Block: the District sends the information to Sanitation.
Sanitation would need to change some of their information.

Move towards monthly billing:

¢ Trend is going towards monthly billing and AMR v—vould make this
feasible.

Reduetion in work orders: (Relates back to Reliability Issues)

s The District wants to drive the number of work. orde:rs. down as much
as possible, the less frequently we need to send the Servicemen back
out, the better.

CIS and meter reading technology compatibility:

o In the Distx'iét’-s-ﬁFP state how the two need to be compatible

o What provides the easiest transition but is cost efficient? (Relates to

G

Y > General Issues;

‘Btrives to'be the best-in-class (bénchmarking): The Digtrict wants to see

what other utilities of the same size are doing in order to have the most

efficient and cost effective system. Productivity, cost-efficient, safety —

these all go inte being the best-in-class. It is important o look around and

see what has worked and what hasn’t worked — the District wants to be

good stewards of their revenue.

Consuraption data requirements for analysis:

. Relétes and was discussed with How much meter reading information
is enough? _

+ A fixed system will help with the up & down consumption customers.

e This depends on what the District wants out of it

Turn-key versus in-house implementation: (Relates to Opportunistic AMR

implementation & Implen:tentation schedule — 3,5, o;' 10 years)

o Does the District have the staff to do this? Or should the District hire

a firm to implement, install, etc?
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¢ Hire someone to do the initial implementation and installation,
then the District wonld continue with any new meters/services to
install. ‘
¢ Change Newport in a year as a pilot program?
QOpporiunistic AMR implementation: (Relates to Turn-key versus In-house
& Implementation Schedule)
Additional work due to AMR:
o Maintenance will need to be done on these meters
. -Additional work in regard to IS department — the focus shifts from
one department to another,
¢  What will be the cost of additional work?

Stgf{ix}g' /gmg__loment level impact:

s HDR has not seen a reduction in staff when switching to AMR.
However, there may be changes in staffing.
»  Where does the change affect the most? Meter Readers, Customer

Service Calls

& “This will not be a detrimental issue.

Fixed radio system option:
s  Reduces th&1abor that goés into Meter Reading.
s Will it work in the District’s system with the terrain, ete?

Implementation schedule — 3.5.0r 10 years: »

o A 2-3 year immplementation procéss if the District goes with the turn-

' key approach.

» Have to look at the District’s money/revenue?

» If the District does the implementation on a 10 year plan they will run

~ into software and technology changes.

How much meter reading information is enough:

o This relates to the data information on Consumption data
requirements for analysis.

« Fized system will provide constant data

¢ This would be beneficial for hydraulic analysis.



Geo-coding of meter locations: o
¢ The District wonld Iike to ink GIS to CIS — GPS is needed

Need fo be more cost conscipus — do soore with Jess:

o This refers back to Lowest Cost Meter Reading Alternotive

* Decision regarding meter reading technology:
e The District wants to move forward, we want to get the ball rolling.

Collaboration opportunities: _
e If the District goes to fix read — there can be collaboration between
Cinergy and other utilities.

¢ Where's the risk gauge on this?

Departmental copperation and coordination of worklead:

o Working between departments is KEY in this process.
e Is the staffing balanced?
s Is the staff cross-trained?
+ How -;ﬁﬁchmc"i‘c;s'sttraiiﬁng is being done now?
an e How will AMR affect this?
B I ¢ How will being in a Central Facility help?
*  Comparison of gxisting meter reading technologies:
-« Relates to Benchmarking ‘
*  Where is the industry today? And where does the District fit in?
% Voting on Issues: The committee voted on the above issues. Bach District
employee was allowed 8 votes. The following chart shows the number of votes for

each of the issues discussed:

Need to replace Newport Meters ‘ 11

Current meter replacement is not strategically based

Cost per meter read

Standard/Consistent meter reading technology

Limitation of radic reads

Route optimization

Lowest cost meter reading alternative

o e ol el o

Durability of existing meter reading equipment




Skeptical abont radio at first, but now believes

Existing meter reading system is “old and tired”

Inconsistency in meter reading capiure accuracy

Is Campbell County representative of radio read capability?

Concerned about on the job safety- particularly traffic and reading access

'Recurring ECR problems

Meter reading routes unbalanced — too large

Current radio hand-held system reliability

Radio system reliability in Newport

Ther¢ is no incentive for good/high productivity

Meter reading and weather issues

Cycies'are “lopsided.” It would help to even these out

Move towards monthly billing

Reductmn in: work arders

A B i + o R

"CIS and meter reading technology compatxb:thty

N kg_*t_;-::?_es to be best-in-class {benchmarking)

Consumption data requiremeﬁts for analysis

Turn-key versus in-house implementation

Opportunistic AMR implementation

Additional work due to AMR

Stéfﬁng/eniployment level impact

' leed radio system option

Implementatmn schedule — 3, 5 or 10 years

‘How miuch meter reading information is enough?

Geo—codmg of meter locations

Need to be more cost canseious- do more with less

[ Decision regarding meter reading technology

i

Collaboration opportunities

Departmental cooperation and coordmatzan of workloa&

Comparison of existing meter reading technologies
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1 2. Table of 5rganization

% Outstanding Items: An Initial Data Request Status and Questions handout

was reviewed te complete outstanding items. The following chart contains the

mformatmn given by the Northern Ken tucky Water District to HDR Faic:

Then cmailed o HDR o

3. List or table by job classification of the
personnel in the section mentioned in Item
No. 2.

Item given to HDR

4. Composition of overhead ratio requested
in above item.

Ttem included with information from #3

5, Number of vehicles asmgned to each of the
areas mentioned in Ifem 3, including mileage
and costs- capital, operating, and
maintenance

Chris Wetherell gave to Steve Bergman at
meeting - 2/1/05

Mark Lofland gave O&M and Capital Costs
to HDR - 3/23/05

6. Detailed annual budget or costs for meter
reading, meter maintenance, billing and
customer service operations, ete.

8 A lxst of any Iabor. or employment pohcy
documents ¢overing meter reading and
-customer service personnel

Chris Wetherell gave to Steve Bergman at

meeting - 2/1/05

Mark Lofland gave annual budget to HDR. -
3/23/@5

No information on this item yef: Ruéty
Collinsworth is working on this.

9. A current rate schedule, including fixed
and per unit charges, for Water, wastewater,
storm water, ete.

Rusty Collinsworth and Barb Northentt
gave this information t¢ HDR at the
meeting. -

10. For each rate classification or type of
_eustomer, and/or for each service size, the
 amount of water and sewer revenues

collected that are based on consumption, and

the amount based on fixed charges.

Barb N orthcutt gave thls mformatmn at the
meeting.

11. Annual average day, maximum day,
minimum month, and maximum month
production figures for the last 5 years.

HDR has this information: if more info is
needed, it can be found in our PSC Report

12. For all the meters in service, a table
listing the number of meters in every :
comibination of relevant fields or variables:
meter size, type, manufacturer, meter model,
meter register type, and setting or location.

1 Completed per HDR Handout at 8/23/05

meeting

13. The number of secondary meters (that is,
deduct or irrigation meters; this does nof

Chris Wetherell gave to Steve Bergman at
meeting




I
e

mean mebers that serve water only) by size,
make and model, type and year set.

14. The approximate number of meters of
each size in inventory (that is, not installed).

Chris Wetherell gave to Steve Bergman at

23. Number of re-reads performed each year,

‘Rusty Collinsworth gave this to Steve

e

SRS e ]

S

Bergman at the meeting 2/1/05

FPlease provide a list of recent meter meeting C
purchase prices by make, size, type, efe,
15. Standard schedules or criteria for meter | Chris Wetherell gave to Steve Bergman at
| inspections, testing ands change-out by size | meeting and discussed with Tom C
and type Jakubowski at meeting.
1 6 Meter burnover. Chris Wetherell gave to Steve Bergman at c
_ meeting
| 17. Any recent analysss or reports meter Chris Wetherell gave to Steve Bergman at C
_accuracy meetmg
18. Any recent reports on the utility’s large Chrig Wetherell gave inform atmn to HDR c
meter testing or right-sizing programs. Inc on 3/23/05
19. Deseription, mc}udmg (':apltal costs, of Mark Lofland gave to HDR Tne 3/98/05 o
current meter reading equipment or systems. ,
20. Table showing the routes in each meter | Rusty e-mailed the # of routes in each cycle,
reading cycle, and the total number of | but will get with Ron Weyman to figure out | C
accounts in each route. the more difficult ones to read. :
-1-21. Any recent statistics availableonmeter . | . ... . o
reader injuries, lost time due to on-the-job Rusty gave to HDR Inc C

for last year.

Barb Northeutt gave HDR a summary at
meeting on 3/23/05

and the causes Barb Northeutt gave HDR a summary at ¢
. . ‘ meeting on 3/23/05
24. Any meter reading performance Rusty Collinsworth sent copies of c
standards, g})als, and incentives. appraisals.
25, Annual number of customer cails to the
customer service call centers for Items have been given- completed by Barb | C
water/wastewater customer service by type ‘ -
26. If you have an automatic call distribution .
system, pléase provide a sample of daily, Items have been given- completed by Barb | C
weekly and monthly call center reports.
e e v Items have been given- completed by Barb | G
28. Data or samples of transaction process
durations Items haye been given- completed by Barb | C
Ttems have been given- completed by Barb
29. Number of work orders by type by month | 2/1/05 c




30. Samp‘le work orders

Barb wﬂlgive samples of these forms

31. Any field service personnel performa.nce
standards, goals, and incentives.

Chris Wetherell gave to Steve Bergman at
meeting

32. Table of number of customers of sach
type billed at different intervals.

Rusty Collinsworth gave to Steve Bergman
at meeting

33. Description of customer

| information/billing system software and

hardware platform, supporting network,
terminalg, efe,

Rusty Collinsworth gave to Steve Bergman
at meeting

34. Sample customer bills,

Ttems have been given- completed by Barb

35. Monthly volume report for items
processed,

Rusty Collineworth gave to Steve Bergman

| at meeting

36, What is the lag time (days) between

reading and billing? What is variation? Does
billing system bill entire cycle at once or as
meter readings are received?

HDR given the Reading schedule 2/1/05
Barb Northeutt gave information to HDR in
interview on 8/22/05 and meeting 3/23/05

37. Number and percentage of total bills ‘ny

1 onth that are based on valid reading,

flagged by the pre-bill edit process, corrected
by clerical or billing system estimates, efc.

Ttems have been given — completed by Barb |

1. 88..Under.what eircumstances does the

Department allow for leak and other
inadvertent consumption adjustments"

|} Description of procedures, for processmg

billing adjustments

Included in Rates, Rules, and Regulations-
given by Barb in Jtem No. 9

39. Average annual amounts for 80, 60, and
90 day arrears, or samples of Accounts
Receivable aging reports.

Ttems have been given — completed by Barb

40. (Added by David Foltz) Unaccounted for
Water information

Rusty will get this information to HDR

41. Recent article about radic read
implementation. Presented by Ron Lovan

Mark Lofland will get a copy and either
forward or supply the proper reference to
HDR

42, Copy of the 2004 Advance Report

| Mark Lofland

43. Copy of 2005 update to the Advance
Beport

Mark Lofland

There being no further business, the meeting was closed at 12:45 p.m.

Date

Mar}; Lofland
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How Does Your Meter Reading Performance Compare?
What Does it Take to Be A “Best Performér®?

To better understand the state of utility meter reading, the Ascent Group conducted a
benchmarking project to evaluate Meter Reading performance and practices. The maln
objective of the study was to evaluate the tactics and strategies used today to read customer
meters and to identify best practices or opportunities for improvement. Secondary objectives
included understanding:

o The range of performance by utility and by industry segment;

o How utilities are using technology to reduce costs and improve performance;

o How utilities measure individual, team, and center-level performance and encourage
high productivity and performance;

o The role of meter reading training and its impact on performance.
o Other effective process improvement or cost-réduction techniques;

Participants were asked to share any system or process improvements leading to a gainin
performance We also asked utllities to include considerations, successes, and plans moving

forward.”

Panef Part;c;pants

N Forty seven utxhtaes partacnpated in the research. Stuciy pamupants range in size from 3 750
‘meters to be read to as many as 4.5 million. Three-fourths of participants read less than the

participant average of 722,000 meters per month. The majority of study participants were from
the United States, however we did have two utilities from Canada Nearly stxty percent of
participants’ meter yeaders are bargaining-unit represented.

: Industry'Sagmena; Represented ‘ Participanis by
" Organizational Type

Wateriaslawater

Coapératlves

Municipals B

©2004 The Ascent Group, Inc. ' - !



Average years of meter reading experience ranged from | to 20 years, wmh an average for the
_group of 7.5 years,

Years Read Experience

More than 10 years

6100 years |

35%.

PR

30%

Natural Gas Uhilities reported the highest percentage of AMR meters in our panel, followed by
Electric Utilities. None of our Water/Wastewater utilities reported any meter readmg
automation. Fifteen utilities reported AMR inistallations, ranging from | percent of total meters
— to be read to 95 percent, As a group, pane! participants reported an 8.3 percent ., AMR

T~ installation (total AMR meters dividéd by total meters)

: Pa-rticipants with AMR ‘M,eters

> 50%

20050 % §

% AMR meters

B0%

o T a

Among our participant group, AMR maturity (years installed) ranges from 2 to 17 years. Asa
group, Natura! Gas and Combination Utilities have the most mature AMR systems, averaging
about 7 years. The Electric Utilities average an AMR installation of 4 years.

©2004 The Ascent Group, Inc,
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VVe applied the Ascent Group's proprietary benchmark performance framework to identify
high performing Meter Reading organizations. Company performance was evatuated on three
levels—Productivity, Cost, arid Service. Companies delivering high producrivity, low cost, and
high service were identified as “best performers” in this study.

Once we identified the “best performers” for each industry-segment (electric, natural gas,
combination utility, and waterfwastewater}—above average companies that deliver low cost.
meter reading, high productivity, and high service (low errors, low skips), we calculated a “best
performer” average for these high performing companies, by industry segment.

We dlso calculated an industry-segment average for each of the benchmark metrics, to
demonstrate the performance of the “rest” of the panel, those companies who were not “best
performers”, for comparison.

We then interviewed companies and analyzed meter reading practices to udennfy the

 characteristics contributing to “best practice” performance.

©2004 The Ascent Group, Inc. ‘ \ 3



Study Findings

f. Best Performing Companies Use Automated Meter Reading (AMR) Strategically to Address
Access-Problem Meters. The majority of AMR implementations represented by utilities in
this survey indicated an AMR implementation rate of less than 20 percent. In terms of
total meters, our group reported an AMR implementation of 8.3 percent. Clearly, the
majority of AMR implementations have been to address high-cost-read meters. Only 3
utilities reported AMR implementations of more than 50 percent of total meters, While -
a few were in the process of implementing a company-wide AMR program, most
indicated taking a strategic approach at cost reduction through AMR.

2. Bést Performing Companies Reroute Continuously. The “Best performers” identified in this
study (above average performance — low cost, high productivity, high service) reported
continuous or frequent rercuting and route optimization to maximize productivity and
reduce.costs. Companies with AMR implementations also stressed the importance of
route consolidation and optimization throughout the transition to automation.

3. Best Performing Companies Implement Clear and Concise Measures of Meter Reader
" Peiformance = The*‘best performers™ identified-in this-study-were deliberate-in their
measyrement of employee, group, and departmental performancem—cost, service, and
S productivity. Best performers reported providing employees with a clear idea of job
weoeseoe - expectations and performance. Nearly half-of our-participants.did.nothave a
measurement program in place for individual meter reader performance.

4. Best Performing Companies Encourage High Performonce through incentives and Rewards —
The “best performers” identified in this study encouraged excellence through incentive
programs and/or informal or formal reward prograrms. Programs varied from bonus pay,
special recognition, gift certificates, “bucks” redeemable at the company store, steak
dinners, and other non-cash awards.

5. New Meter Readers Reach Standard on Average in 80 Days. Uulmes reported that new
meter readers reach standard levels of performance in about 80 days. Our “best
performing” utilities reported reaching standard at about 60 days. Meter readmg is an
entry-level job for many utilities—a way into the company. Costs rise and service can
suffer with higher turnover and lengthier time to standard.

6, Best performing Companies Tended to Experience Higher than Average Turnover, The
companies identified as best performers in this study reported an average annual
turnover ranging from 11 to 50 percent while the rest of the panel averaged from 7 to
15 percent.

7. Eﬁ’ect:ve Classroom and On—the—fob Training Reduces Tfme to Standard. “Best performmg
companies in this study reported an average of | to 2 days of classroom training and {2
to 13 days of OJT. Best performers’ meter readers reach standard 20 days sooner than
average. These same companies reported the fewest errors and skipped meters, the
highest productivity, in combination with the lowest unit cost. Our anaiysrs shows a

©2004 The Ascent Group, Inc. ’ ‘ y



direct correlation between increased trammg, especially O]T, and reduced errors, up to
a point. Companies reporting shorter than average training programs tended to have
higher error rates, skip rates, and increased unit cost.

8. Most Utilities are Not Testing New Meter Readers as Part of the New Hire Training Process.
Only 40 percent of utilities report the use of testing during the new hire training
process. Testing is an effective technique to assess training comprehension and to
determine readiness. Testing also reinforces training content through application.

 Testing can be incorporated through manual tests or computer-based testing.

9. Computer-based Training Plays an Active Role in New Meter Reader Training, More than one-
third of respondents reported the use of computer-based training in the new hire meter
reading training process, More than 80% of respondents that offer refresher training
incorporate comnputer-based training. Computer-based training offers a self-paced
training program to help meter readers learn at their own pace, thereby facilitating

. better comprehension and recall.

10. Few utilities Offer Refresher Training. Only 15 percent of participants reported delivering
refresher training to meter readers. Refresher training is an effective way to keep
employees up-to-date on technical 2nd customer service skills as well as address
" seasonal challenges, difficult custoimers; bad dogs,and-other work challenges:

{1, Pepper Spray js the Most Popular Dog Caritrol Technigue. Pepper spray was the most used
- dog-control technique. Nearly.35 percent.of utilities are using pepper spray. Qther dog
control techniques include focused training, dog sticks, umbrellas, and dog biscuits, The
effective use of dog control techniques can help reduce the percentage of re-reads and
lower operating costs.

Recommendations

. Optimize Routes Conunua!fy, Especially Throughout the Transition to AMR. As long as there
are routes to be read, whether manually or not, there will be room for optimization,
‘Utilities can gain 10 to 20 percent efficiency on a company-wide rerouting. Rerouting is
critical in areas of high growth, after an acquisition or merger, and during the transition
to AMR, Many AMR technologies require route reading, either with a walk-by or drive-
by technology. In many instances, achieving the gaifis of AMR on a mixed route requires
rerouting, Software is available to help with the route optimization, however it’s not
essential,

2. Utilize AMR for High-Read-Cost, Unsafe Meters, and High Turnover Premises. Strategic
- deployment of AMR technology is an effective way to reduce cost, improve safety, and
increase customer satisfaction. Best performing companies are utilizing AMR to tackle
the problem-meters and high-read-cost meters first. Companies have also automated
meter reading for large businesses and commercial customers, in preparation of
" deregufation. VWhife a cornpany-wide implementation may not be feasible, a strategic
deployment to address problem mieters can be very effective.

©2004 The Ascent Group, fnc. ‘ s



3. Measure and Communicate Employee Performance Regularly. Employees want to perform
to expectation — make sure they clearly understand what is expected, the measures that
will be used, how they are collected and calculated, and how they impact their
performance. Performance measures will change in the transition to AMR—route
expectations change, employees may be performing other duties in addition to reading
meters, emphasis will be shifting to other pnoraties——make sure your expectat;ons and
measures change accordingly.

4. Use Rewards and Incentives To Encourage High Performance. Incentives and rewards do
increase performance and morale. Make sure you are encouraging the right behavior
" and encouraging high performance in the right areas. incentives and rewards can be
come stale with time, be sure to rotate emphasis on various measures to keep interest
in the program. Also make sure the rewards are fair and worth the extra effort — ask
employees for suggestions on types of rewards. Involvement is key to any successiul
process.

5.. Train and Equip Meter Readers to Effectively and Safely Read Meters. Invest in your front-
line—providé them with the tools, equipment, and training to get the job done right the
first time. Make sure they are equipped-and trained to handle all situations. Help them
understand the customer perspective and how thelr job fits into the overali picture of

| CUStSHIEY service and satisfaction.

el 6. Incorporate classroom and OfT into your training program to reinforce technigues. Take
7ot e s advantage-of testing and computer-based. instruction to increase learning comprefiension.
- Refresti training periodicdlly to keep employees in topy performance and up-to-date on customer
service and technical skifls. Training is. recognized as a key factor for success in reducing error
. rates, detecting tampering and lost meters, improving safety, and improving customer service.

Characteristics of a “Best Performer”

{. Use AMR Sirategically — to address inaccessible meters, unsafe meter locations, high
wrnover premises, and other high-read cost meters.

2. Continudlly Optimize Routes ~ to maximize productivity and reduce costs.

3. Implement Clear and Concise Measures of Meter Reader Performance — give employees a
clear idea of job expectations and performance.

4. Encourage High Performance through Incentives and Rewards — encourage the right
. behavior through incentive programs andfor informal or formal reward programs.

§

5. Train and Equip Meter Readers — provide employees with the tools, safety equipment,
clothing, and training to do the job right the first time.

©2004 The Ascent Group, Inc. - 6
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Role of Meter Reading in Today’s Utility

Meter reading is still one of the more labor-intensive utility activities. White the use of

- automated meter reading technologies (AMR) is increasing, most utilities are reading the

majority of their meters manually. Our panel reported an overall AMR implementation rate of
8.3 percent -— only 8.3 percent of our panel’s meters have been automated. The remaining 91.7
meters are read manually, usually on a monthly basis.

With all the changes in the utility industry and the economy, moest utilities have been forced to
reduce operating costs. At the same time, companies are being asked by regulators, customers,
members, and shareholders to'increase customer service and satisfaction. Essentially to do
more with less”—a daunting challenge for any orgamzatscn.

The Meter Reading organization is effectively the cash register of the utility, Utilities must
measure and bill energy or water use monthly {in most cases). Meter reading is the usage
collection process that makes billing possible. Errors in meter reading result in billing errors or
unbilled accounts that ultimately result in lowering.customer satisfaction. In addition, skipped
meter readings result in estimated bills or no-bills, which also usually impact customer
satisfaction negatively.

For many companies, the métér réader is'an entry-levél job, a plaihéd stepping-stoné htd the

company. And as such, meter reading departments can incur high turnover, thereby increasing
the costs incurred to hire and train effectwe and eff caent meter readers, anc} uItlmately,

o mcreasmg ‘thie ¢ost to'réad a TT\E‘(‘.E!"

Not only is it critical to effectively and efficiently read meters every month, the meter reader
also plays an important community relations role — the “gatekeeper” who looks for leaks,
problems, hazards, safety issues, and effectively becomes a neighborhood watch. For many
customers, the meter reader is the only company employee ever seen.

Clearly the meter reading organization is evolving with the introduction of automation. The

* diversity of metering and AMR equipment, complexity of accounts and billing, the challenges.of

servige territory, and needs of different customer classes dictate different solutions for different
companies.

Regardless of the AMR implementation rate, the transition from manual to automation is
challenging from a technology and people perspective. Routes must be consolidated and
optimized, employee roles and responsibilities change with changing priorities, performance
measurement metrics must shift to accommodate the mix of automation and manua! effort,
processes and systems change... it’s a chalfenging time for any organization. Even after

_automation, metering devices must be visited periodically to ensure the device is workmg
properly and to protect assets.

" . a
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in this transition to automation and the quest for reduced operating expenses, most utilities are
focusing on three approaches to meter reading improvement:

o Reducing costs of manual reads through contract negotiations, rerouting, more
sophisticated hand-held equipment and meters, productivity improvement, and lowering
overhead; many have maxed out these options; Some have reduced costs to a point that
makes it difficult to justify AMR, for residential accounts.

o Contract meter reading to reduce overhead, tackle seasonal peaks, and as a strategy to
transition to automated meter reading. :

o Automated meter reading — some large-scale implementation as well as several
strategies to pinpoint “high read cost” meters, unsafe meter locations, and high-
© turpover premises. Some companies have automatéd “key accounts” and commercial
accounts to accommodate real-time pricing and/or prepare for the competitive market.

The promise of automation

For our study participants, AMR implementation remains the top plan for the future, whether
itsa ;::amai or compiete amplementatlon. or ]ust :nvestlgatmg the techna!ogy s potential

B Ll T VPSRN S SRt O EINT

Top 5 Plans for the Future |

Partal AMR
Comparny-wide AMR
Pliot AMR )
lansﬁggigf@éfyze AMR.

e 4 v

- Roufe Qpﬁmizéﬁon g

0% - 5%. . 0% | 15% 200 0 8% 30%
" ’ % Reporting Plans for the Future -
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Take-Aways

‘What can you take away from all of this? Utilities are still reading meters manually and are likely

1o be reading them manually for some time. In the mean time, companies are challenged to read |
meters efficiently and effectively. As a cost reduction and service improvement initiative, many
utilities are strategically deploying AMR, especially in high-read-cost situations. This trend will
likely continue until the cost of AMR bécomes more attractive for the residential meter.

Best performing compames are strategically implementing AMR, continually optimizing routes,

-and effectively training and encouraging high performance. Employees are trained, encourage,
- and equipped with the teols, safety equipment, and clorhmg to do the job right the first time.

Fmployeé performance In best performing companies is measured and reported clearly and
concisely—employees have a clear idea of job expectations and performance.

In order to improve, meter reading performance rmust be measured and tracked. This includes

individual measures of performance as well as group or-departmental measures.-Employees

must understand the importance of their role in customer satisfaction—through accurate
readmgs and bills, good company relatnons, and effi c:ently Fead routes This importince should

in cent:ves

Make sure your meter reading processes, both the people and technology-driven processes are

- effective and efficient.-Review-work tasks; route standards; and systems-periedically to-identify -

opportunities for improvement.

Benchmarking performance is an effective technique to understand your meter reading

“department’s level of performance and opportinities. Be sure to compare cost and service for

a balanced view of performance (like the metrics in this study).

You can purchase the results from this benchmarking study, Meter Reading Profiles
and Best Practices, at our web site www.ascentgroup.com. Results are available in a
printed and bound format, on CD-Rom, ahd online (downloadable pdfs). Contact
Christine Kozlosky at the Ascent Group for more information 478-469-3950.

©2004 The Ascent Group, Inc. : | 9



tin July ZC}OZ Js D Power and Assoaates study of cust()mel: satisfac-

f and value, billing and payment. and cus-

Vol. 7. No. 1 October 2002

PPL Electrlc Utllltxs- ] D
Satisfying Customers is the
Name of the Game

¢ named PPL Electric Utilities first among tion {for électric ~ gas
-electric companies in the East, accordingto  combination utilities) pro- .
“it8' 2002 Eleciric Utility Resideritial Cus- duced by the University of \
tomer Satisfaction Study. PPL Electric Michigan Business School in
Utilities (PPL EU) garnered the top score partnership with the Ameri-
- l among 15 eastern companiesinall five . can-Saciety for Quality.and . ?
i ccmponent measures of satisfaction— CFi Group, an international '

! image, power quality and reliability, price management consulting firm.

 tomer service. It is this dedication fo

_ . customer service that drives
Recognition for superb customer serviceis  the company’s commitment
,? nothing unusual for this utility, which is a to quality in its contact
i subsidiary of Allentown- based PPL Corpora-  center that fields over 2

tion. This is the fifth J.D. Power and . mitlion calls each year. With
Associates award and for the second year in  approximately 1.3 million
: a row, PPL placed first in the American customers in 29 eastern and

Customer Satisfactign Index, a nationwide central Pennsylvania coun-

: ties, PPL Electric Utilities’
agents handie 1.75 million of
these calls, while approxd-
mately 250,000 calls are served within the
Interactive Voice Response (IVR}) system.

- State-of-the-art technology, well-trained
‘and customer oriented employees, and .
innovative practices are the tools employed '
to consistently deliver award-winning
customer service. CCEJ interviewed Dave
Ling, director of custorner operations, and
Scott Fisher. manager of business perfor

FOR THE UTILITY EXECUTIVE
Published by The Ascen: Group, Inc.
2007 Cusorner Service {}uaner%y




: In-depth interviews and 6riginaf industry research provide a perspective uniike
i any other publication. Issutes are packed with helpful information designed eo keep

!

1

P

et coom i mrd e s

i executives and managers up-to-date on customer service strategles and innova-
1 tions, Articles detall how best practices are impiemented in other organizations.
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Join Executives from across the Industry.

A Unigue Forum Sharmg Perspectives on Key
Customer Service Management lssues

RECENT & UPCOMING ARTICLES
Billing Services—New Options & Approaches
Customer Care Center—-A Critically Important Weapon
Businéss Offices—A Big Factor in Customer Satisfaction?
Utility Internet Billing—Stilf in fus Infancy
Profiling New Representative Training at [6 Utilities
Voice Response Technology Strategies tor the Millenniunt
Using the Internet to Gauge Customer Satisfaction
Brand Makes All the Difference—Evolution of Sprint Brand

Much More to Come! Don’t Miss Ot on this
.Exciting Opportunity!

Subscribe today for $495

Name WWW.e-CSq.Com

cus'mmn SERVICE
QUARTERLY

Subscribe On-ine at our Secure Web Site
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Earthlink ts one of America’s largest
tnternet Service Providers (18Ps). Headquar-
1ered.in Atlanta, EarthLink provides a ful}
range of Internet access, hosting, and e-
cormnmerce solutions o 4.9 million subscrib-
ers over a natinwide network of dial-up
points of presence, high-spsed access, and
_wireless technalogies.

Through its dedication to its core values
and beliefs, its actions, and products and
services, EarthLink continually strives to
make the Internat a relevant, entertaining,
and personal tool for its subscribers.
Earthlink regularly wins industry awards for
member satisfaction, reliability and out-
standing service.

Earthlinl’s core values and beliefs (CVBs})
are the driving force behind Earthlink’s
culture and delineate EarthLink’s commit-
ment to continvally providing the best
service In the ISP industry. Earthlink
devotes approximately 60 percent of its
staff to providing award-winning toll-free
support, 24-hours-a-day, seven-days-a-
week.

EarthLink’s Customer Focus is
Key to Award-Winning Support

Seofield, director of Techni-

-supportside of EarthLink's -

_inquiries.

CCE interviewed Kyle

cal Support for EarthLink.
Scofield runs the techrical

customer service. Basically,
any time 2 customer has an
issue using any EarthLink
product, he or she can
contatt the technical _
support team for assistance.
Another group, Custémér™ ™
Service, handles account
maintenance and billing

EarthLink began operations
in 1995 with one call
center. Since its merger
with MindSpring in 2000,
Earthlink has built a net-
work of call centers across

the U.5. Now more than 2,800 technical
support employees, located in eight cen-
ters, handle about 1.3 million calls each
month,

FOR THE CALL CENTER EXECUTIVE
Published by The Ascent Group, Inc.
2002 Al Righrs Reserved



Call Center E-Journal is an glectronic journal dedicated to call
center and customer care professionals. Articles are written with the
broad management perspective needed to understand how business
strategiés work in call centers across many industries. Call Center E-
Journal features in-depth interviews and original research to providea -
perspective unlike any other publication.

-
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Call Center E-fournal now offers a web site for subscribers—
www.calicenterejournal.com. The new web site provides access
to a database of call center best pragtices, company profiles, vendor
directories, call center news, and recent cohtact eenter
announcements and initiatives.

Upcoming Articles

1
_+ Calf Routing & Queueing + Calf Center Payment |
| v Costomer Compint Tradking ™~ “AlsrRmves i
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£ Profiles Centers
= ek s The Latest in-Gustomer Gare Systems — +-Handling Customer. .0 A
- and Customer Relationship E-mail Inquliries in the Call Center Environment
Management Software * Tratking Ageht & Team Performarice

Much More to Come! Don’t Miss Cut on this Exciting Olppor,tunit'y!'
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Leam WhyTh t Call Centers Are The Best’

A select few companies consistently deliver high-quality customer service, .
while topping the charts in customer satisfaction. The Ascent Group,
publishers of Customer Service Quarterly, Call Center E-Journal, and Service
Delivery Advantage interviewed the executives and managers of these
companies to dlSCOVEI‘ their roadmaps for outstanding contact center
operations and award-winning “best practices”. Find out for yourselves why
these companies set the standards in their industries fo:r customer
satisfaction.

e State Farm Insurance s Lexus

* Yellow Corporation * Dell Computer |

» Southwest Alrlines o Contnental Airlines

» First Direct o The Ritz-Carlton Hotels
+ Tesco o USAA

* Harrah’s Entertainment ¢ Earthlink

¢ UPPLEISCHIC Udlitss oo

Call Center Strategies of Industry Leaders prowdes in-depth case studies that

T Uprofile gach company’s call center ‘operations, including technology, people -

processes, and performance. Learn why the best are the best. This
comprehensive 100+ page report prowdes a detaﬂed inside view of some of
the world’s best call centers.
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Northern- Kentucky Water D:stnct
Meter Reading Feasibllity Study

10-Yesr Plannifg Hbrzzon Cost Model .

Current Meter Reading and Bliling’ Frequency wlth 1Q-year AMR Deployment

Year i Year 2 Year 3
Monthly Read Frequency
Touch Read 2.8% 2.8% 2.8%
Mobile Walk 2.8% 2.8% 2.8%
Mobite Drive-by 2.8% 2.8% 2.8%
Fixed Radio 2.8% 2.5% 2.8%
Operating Budget
Touch Read 5 1,780,615 $ 1,861,054 § 1,945,191
Mobile Walk 8 1718382 $ 1,796,548 5 1,878,325
Wobile Drive-by $ 1,710,032 $ 1797212 § 1,809,420
Fixed Radio e 1,737,742 § 1,816,390 $ 1828882
Capital Budget
Youch Read 3 415684 $ 278032 § 286,825
Mobile Waik 3 903752 § 831,397 3 854,807
Mobile Drive-by ] 954,252 % 831,387 % 850,880
Fixed Radlo kS 1,304,108 $ 1015852 -$ 1,039,662
Operating + Capital Budget
Totich Read 3 2,106,208 $ 2,139,086 § 2,232,016
Mobiie Walk 3 2822134 $ 2627943 § 2733231
Mobile Drive-dy 3 2673284 $ 2,628,609 $ 2,660,311
Fixed Radio $ 3,431,850 § 2,832242 § 2,868,625
Resuits and Inputs NPV Rank ¥Yrs {o impl,
Touch Read § 18,321,548 1 10
Mobile Walk $ 21,981,447 3 10
Mohile Drive-by - § 21,197 489 2 10
Fixed Radio $ 22,754,859 4 10
Cost per Read
Meter Readings
Metor Readers 336,249 340,721 . 345,161
Fleld Service 2,318 9,438 9,560
Operating Cost/Read (Meter Readers + Field Service + Customer Servfce}
Tatich Read < § 515 § 531 8§ 5.48
Moblie Walk $ 497 § 513 & - 530
Moblle Drive-by  § 497 § 513 § 5.1¢
Fixed Ratfio $ 503 $ 518 9 816
Op.+Cap. Cost/Read -
Touch Read $ 635 $ 611 % 6.29
Mobife Walk $ 752 § 751 & 7.71
Mobile Drive-by  $ 773§ 751 8 7.50
Fived Radio 3 2.08 % 808 & 8.09

HDR Engineering, Inc.

@3 B W PO

"Sumiiary of Results |

{Updated Juiy 18, 200&}

' Year4

2.8%
2.8%
2.8%
2.8%

2,033,187
1,963,875
1,892,475
1,912,505

295,870
878,994
876,994
1,073, 368

€A 41 N

2,329,067
2,842,869
2,771,468
2,985,873

9 &) 43 6

Regdse/Day,
450

800

10,000

349,637
9,665

566
5.47
5.97

5.48
7.91
7.7
8.31

+# €4 & O & o iH B

532

£h & & @D & &N B

A & & &

& & ¥ & £ 1 &R

2, 125 235
2,053,389
1,979,401
1,915,206

306,241
963,869
903,869
1,098,636

2,430,476
2,057,258
2,883,270
3,013,841

Visits/Day

T 25
;.85
28]

354,183
9810

5.84
5.64
5.44
5.26

6.68
812
7.92
8.28

@ BB Y @ o I

£H & € D

Year§

2.8%
2.8%
2.8%
2.8%

2,224,614
2,147,038
4,804,992
1,928,422

336,448
989,880
1,018,086
4,138,671

2,559,961
3,137,028
2,923,088
3,086,093

$/Pad, MIU-

£ €A 4R B

45 & & £A €A 8 P

15.00
75.00
75.00
§5.00

358,787
8,938

6.02
5.82
517
522

6.4
8.51
7.92
a.32

LY LA B A B 5 &2

e &9 B W

Year 7

2.8%
2.8%
2.8%
2.8%

2,322,219
2,245,017
1,804,226
2,016,191

324,802
956,784

955,784

1,186,078

2,847,121
3,200,802
2,85C,011
3,182,269

Startup-lafra.

& 4 &

AW ER I OH

12,500
- 42,500
360,000

363,450
10,087

6.22
6.01
5.34
5.40-

7.09
B.57
7.80
8.52

LR s R A

L R ]

Year 8

2.8%
2.8%
2.8%
2.8%

2,427 578

2,264,444

2,087,694
2,027,303

533,725

. 1,084,883

1,067,963
1,226,207

2,961,304
3,359,327
3,155,655
3,253,510

Read Eg.-ufe

& 18 B £ &5 47 &

5
5
5
15

368,177
10,198

- 6.42
598
5.52
5.36

7.83
8.88
834
8.6C

Year§

2.8%
2.8%
2.8%
2.8%

$2 537,775
$2,368.702
$2,185,563
$2,122,732

$ 345,897
$1,010,838
$1.010,838
$1,232,485

$2,883,872
$3,379,540
$3,196,400
$3,365,216

372,862
10,331

6.62
5.18
570
5,54

7.52
8.82
8.24
B.75

L & 4 9 &8

Yearig

2.8%
2.8%
2.8%
2.8%

$2,653,062
$2,477,831
$2,288,089
$2,222,703

$ 356,928
$1,038,617
$1,039,617
$1,267,180

$3,000,990 .

$3,517,448 °

$3,327,680
$3,480,882

377,811
10,486

6.83
6.38
5.89
8.72

7.75
9.06
8.57
8.99

&H o B £ £ R B
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Northern Kentucky Water District
Meter Reading Reasibility Study
10-Year Planning Herizon Cost Model

) “Summary of Results ; ;
Current Meter Reading and Biising'Fre‘guency wﬂ% 3-year AMR Deployment
(Updated: J;;ffy 18, 2005) ‘

Year 1 Year 2 Year 3 Year4 | Yoar 8 Year8 Year7 Ygar B Year 8 Year 19
Monthly Read Frequency : : _
Touch Read ) 2.8% 2.8% 2.8% 2.8% S 2.8% 2.8% 2.8% 2.6% 2.8% 2.8%
Mobiio Walk 2.3% 2.8% 2.8% 2.8% T 2.8% 2.8% 2.8% 2.8% 2.8% 2.8%
Mobile Drive-by 2.8% - 2.8% 2.8% 2.-8% - 2.8% 2.8% 2.8% 2.6% 2.8% 2.8%
Fixed Radic 2.8% 2.8% 2.8% 2.8% . 28% 2.8% 2.8% 2.8% 2.8% 2.8%
Operating Budget R o
Touch Read 3 1,780,615 § 1861054 § 1945191 § 2033187 $§ 2125235 “$ 2221514 § 2322218 B 2427578 32,537,778 52,653,062
Mobife Walk b3 1,718,382 $ 1796546 $ 1808733 § 1891775 % 1978683 § 2069632 $ 2164812 § 2204444 $2,868,702 32,477,831
Mobile Drive-by 3 1,719.032 $ 1653674 § 1860712 $ 1,738,400 $ 1819781 $ 1904993 3 1,094,226 $ 2,087,694 $2.185563 $2,288,069
Fixed Radio ‘B 1,737,742 § 1605925 § 1611203 § 1686888 $ 1765170 $ 1849208 $ 1936183 § 2,027,303 $2,422,732 $2,222,703
Capital Budget X . t
Touch Read $ 416684 § 278032 § 286825 §$: 295870 § 305241 § 336448 $ 324,902 $ 533,725 § 345807 $ 356,928
Mobile Walk 8§~ 2575940 $ 2548176 $ 2813117 $ 103436 $ 107599 § 167360 § 116379 $ 262503 § 125813 § 130,908
Mobile Drive-by $ 2,626,440 § 2538951 § 2513474 $. 103438 $ 107,869 $ 217,245 & 146,379 § 206104 $ 125913 § 130996
Fixed Radio $ 3437893 § 3,700,833 § 3193244 § 126309 § 131,353 § 145740 § 144,985 § 204,208 $ 153522 - $ 159,870
Operating + Capital Budget : : ) ‘
Fouch Read $ 21496,200 $ 2138086 $ 2232016 $ 2328057 $ 2430476 3 2659861 § 25647121 $ 2,561,304 $2,883672 -$3.009,99C
Mobile Walk $ 4204322 § 4344722 $ 4421354 3 1.895211 $ 2,{18:6282 $ 2235082 § 2,281,182 $ 2527037 $2494515 $2,608,828
Mobite Drive-hy $ 4345472 § 4193625 $ 4274188 $ 1,841,845 $ 1,927,380 $ 2122238 § 2110605 $ 2,283,797 $2.31 1,476 $2,419,065
Fixed Radio ;] 5,175,636 § 4706758 $ 4,804,447 $_ 1.813,197 $ 1.89'?,_523 & 1004049 § 2078188 $ 2231510 $2,278254 $2,382.373
Results and Inputs NPV Rank Yrs to Impl. ReadsiDay! VisiteiDay ~ $/Pad, MU Stadup-fnfra.  Read Eq, Life
Touch Read $ 18,321,548 1 10 48D i 25§ 15.00 5
Mobife Walk %~ 22,383,010 3 3 BDp . 3 3 7500 § 12,500 5
Mobiie Drive-by $ 21,377,544 2 3 10,000 ; 90§ 75.00 % 42,500 5
Fixad Radio $ 22,825,804 4 3 . ‘ % 9500 § 360,000 15
Cost per Read .
Meter Readings : :
Meter Readers 336,348 340,721 345,151 349,637 354,183 368,787 363,450 368177 372,962 377,811
Fleld Service 8,318 9,438 9,580 8,685 ‘8,810 9.838 10,0687 10,198 10,331 10,465
Operating Cost/Read (Mefer Readers + Field Service + Customer Service} C
Touch Read $ 5158 § 531 § 548 % 566 $ c 584 % 602 % 522 & 642 § 562 § 6.83
Mobite Walk $ 487 § 513 § 510 $ 526 % - 544 B 5861 § 580 % 598 % B8 § ° 638
Moblig Brive-by 497 % 472 % 468 % 484 ¢ 500 % 517 & 534 3 852 % 570 § '5.89
Fixed Radilo $ 503 § 459 % 454 $ 468 $ 485 % 502 % 518 § 536 3 554 % 572
Op.+Cap, Cost/Read N ‘ s ‘ '
Touch Read 3 635 § 511 § 629 § 648 5 683 § 894 % 709 % 783 % 752 % 775
Mobife Walk 5 1242 § 1241 % 1247 % 555 3 . 873 & 607 8 511 & 888 $ 851 § 8.72
Mobile Drivesby  $ 12.57 § 14198 8§ 1205 § 5.1:3 $ 530 % 578 S 565 % 6.06 % 603 § 6.23
Fixed Radia $ 1497 $ 13.44 § 1354 3 5.9"5 $ 521 % 541 § 556 % 590 $ 5984 § 8.14
Page 1 of 1
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Northern Kentucky WaterDistrict

" Meter Read
10-Year Planfing

Yeard, Year2 Year3
Monthly Read Frequency
Touch Read o 16.0% 45.0% 75.0%
Mohife Walk 15.0% 45,0% ‘15.0%
Mobile Drive-by 15.0% 45.0% 75.0%
Fixed Radio 15.0% 45.0% 75.0%
Operating Budget -
Touch Read % 438,737 % 3,129,952 § 4,208,203
Mabife Walk $ 20778673 § 3066428 § 4,142,408
Mobile Drive-by % 2078773 § 288933 g 4003817
Fixed Radio 3 2.005,863 9 3,018,500 3 4,022 566
Capital Budget
Touch Read % 440,884 8 930,440 3 343,641
Mohife Waik $ 930,652 $ ga1,602 % 942,353
Mobile Drive-by $ gap252 $ 857451 B 881,844
Fixed Radio $ 1,419,308 ¥ 4041006 % 1,071,204
Operating * Capital Budget
Touch Rea 3 2,580,821 § 3,460,082 § 4551844
Mohlle Walk 5 3008325 $ 3058031 % 5,054,761
Mobile Drive-by L% 3,061,025 § 3,857,383 & 4885761
Fixed Radio $ 3516171 3 4,060,206 § 5003770
Results and inputs HEV Rank Yrs to lmpl,
Touch Read B2 39,648,879 1 0
Mobite Walk $ 42,368,256 4 10
Mobile Drive-by § 40,124,769 2 19
Fixed Radio g 4 679,352 3 10
Cost per Read
Meter Readings
Metor Readers 414,065 513,038 847,120
Fleld Service ) 9,316 9,438 9,580
Operating Cost/Read (Meter Readers + Eield Service + Customer service)
Toych Read % 506 % 503 % 5.09
Mobile Walk % 49 % 493 % 5.01
Mobile Drive-by 3 £81 % 482 % 4.84
Fixed Radio -5 495 % 485 § 4.87
Op-+Cap. Cost/Read
Touch Read $ 510 § 855 % 5,81
Mohile Walk 3 741 % 636 § 6.11
Mobila Drive-by % 723 9% 620 % 591
Fixed Radio 3 820 % 652 ¥ 6.16

HDR Engineering, inc.

- Gumrnary

Yeard

100.(}%
100.0%
100.0%
100. 0?(:»

5,313,082
5473501
4957415
4,976,648

th A &

382,437
943,202
905,844
1,404,234

3 o B

5,695,549
6,116,703
5,864,269
6,080,862

@

Reads/Day|
40

800

10,000

993,288
9,685

520
516
494
4.95
5.68
6.10
5.85
5.06

@ ¢ B A oy h R

Horizon
of Results } A
ling Freduency wlté} 10-year AMR Deployment
pdated: July 18, 2205)
; I3

ing Feasioility Study
Cost Model

Yeal 5

100.0%
100.0%
100.0%
100.0%

b

5,556,064
5,347,086
5,113,687
5,048,553

o & B

t

305,241
898,210
899,579
1,003,727

o £ U

& 5862204

$ 6,235,296

g 6,013,266

$ 6,142,280
i

'

Visits?{'eay
i 25
T 35

ad -

1,006,200
19,810

- 547

525
. 503
. 497

877
644
5.92

100.0%
100.0%
100.0%
100.0%

5,842,160
5,584,317
5,187 460
5,207,827

FEET

341616

995,081
1,033,935
1,155,511

@ H B

6,153,806
6,579,398
6,221,395
6,363,438

B

$/Pad, MIU

1500
75.00
75.00
¢5.00

& £n b o

1,018,280
9,938

- BB
5.43
504
5,08

o @B

5.98
5,39
5.04
$ .48

wy £ e

100.0%
100.0%
100.0%
400.0%

§ 6079284
5,762,817
5,351,184’
5,372,891

PR

331,398
962,288
951,201
1,182,145

Bt B B

5,410,680
6,725,205
6,302,385
5,535,036

o3 th B

Siarup-iniia.

- 12,500
42,500
360,000

o & 7

1,032,528
10,067

5.83
.53
513
515

8,15
8.45
8,04
8.27

Year 8
400.0%
100:6%
100.0%
100.0%

6,358,850
6,030,988
5,521,276
5,460,481

o 8 B

572,209
1,192,148
1,096,462
1,254,040

o ) A R

3 6,931,088
3 7,223,730
$ 817,738
5 6714522

Read Eq. Lifg
5

&
5
16

1,045,956
10,498

6.02 -
571
523
517

o AR R

6.56
6.84
8,27
6,36

LRELE A

Yearg

100.0%
100.0%
100.0%
100.0%

£5,651,406
$6,311,620
$5,597,260
356,634,328

§ 418,536
$ 1,086,279
41,010,638
% 1,235,896

$7,069,942
$7,297.900
$6,708,204
$6,870,228

1,059,562
10,531

$ 6.22
$ 590
$ 533
] 5.27
5 861
$ 691
3

3

6.27
6.42

Year 10

100.0%
400.0%
100.0%
100.0%

£7,046,631
36,516,244

$5,879,787

35,814,380

5 452,012
$1,069,022
$1,038,817
$1.266,480

7,498,643
47,585,286
$6,918,679
$7.080.871

1,073,328
10,465

8.50
6.01
5.43
5.36

6.92
.7.00
5.38
$ 8.53

@ &H B £ & 1 R
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Year 1 Year 2 Year 3 Year 4 Year Year 8 Year? Year8
Monthiy Read Frequency ~ : -E
Touch Read 15:0% 45.0% 75.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Mobile Walk 15.0% 45.6% 75.0% - 100.0%. 100.0% 100.0% 100.0% 100.0%
Mobile Drive-by 15.0% 45.0% 75.0% 100.0% 100.0% 100:0% 100.0%. 100.0%
Fixad Radio 15.0% 45.0% 75.0% 100.0% 100.0% 10G.0% 100.0% 100.0%
Operating Budget : !
Touch Read $ 5139737 $ 3,120,952 § 4,208,200 3 5313,082 $ 5556964 % 581219C $ 6,079,284 § 6,358,850
Mobile Walk "% 2077673 $ 2,998,805 $ 3933174 $ 4884615 $ 5112980 § 67352088 § 5682712 § 5947881
Mobile Drive-by $ 2013500 $ 2,721,608 3 3576387 $ 4442362 & 4554749 § 4877.327 $ 5110578 § 5,355,083
Fixed Radio $ 2032240 $ 2,673,859 $ 3526878 § 4390841 $ 4801137 § 4,821,543 % 5052535 § 52049672
Capital Budget : : i
Toteh Read $ 440,884 § 330,140 $ 343841 § 382437 $ 305241 § 341616 $ a31,386 $ 572,208
Mobile Walk $ 2502,840 § 2575873 § 2617490 % 137,864 § 1{37.599 § 77,8533 % 154,352 & 319,591
Mobile Drive-by $ 2626440 $ 2,530,951 $ 2613474 § 103438 $ 107599 § 217,245 § 116,379 $ 206,104
Fixed Radio % 3437803 $ 3,100i833 § 3193244 § - 128, 309 $ 131,353 § 145740 % 144,885 $ 204,208
Operating + Capital Budget ‘ !
Touch Read 3 2,580,621 $ 3,460,092 § 4,551,844 $ ,5.695.5.129 $ 5.B$2,2Q4 $ 5,153,806 $ 6,410680 § 6931050
Mobile Walk .3 4680543 $ 5574778 $ 5550864 § 5022578 $ 5220568 § 5529632 $ 5837053 $ 6267473
Mohile Drive-by 3 4639940 $ 6261559 $ 6189862 § 4545798 $ 4762347 $.5004573 $ 5226058 $§ 655661167
Fived Radio $ 5470,104 § 5774692 § 6720,122 $ 45171581 § 4732480 § 4.9867,283 $ 5184520 $ 5,488,880
Results and Inputs . NPV Rank Yrs todmpl. ReadsiDay Visiiéfbay $/Pad M Starup-infra, ReedEq. Life
Toucth Read $  39,549,97% 2 10 45:{3 -ho28 % 15.00 B
Mobite Walk § 41,964,218 4 3 -800 i 35 8 7500 $ 12,500 8
Mobife Drive-by $ 387258634 1 3 10,000 B[ I 7500 § 42,500 5
Fixed Radio $ 40,173,984 3 - 3 . 3 95.00 § 380,000 15
Cost per Read
Meter Readings : ,
Meter Readers 414,065 613,038 817,120 993,288 4,008,200 1,018,280 1,032,628 1,045,956
Field Service 9,316 9,438 9,560 9,685 9,810 $,938 10,067 10;188 -
Opaerating Cost/Read (Meter Readers + Field Service + Customer Service) R : .
Touch Read $ 505 % 503 % 508 § - 53D ¢ 547 % 585 § 583 § 6.02
Mobile Walk $ 481 § 482 3 476 % 487 % 503 3 520 $ 545 % 5.63
Mobile Drive-by ~ § 476 3 437 8 433 % 443 % 458 % 474§ 480 $ B.07
Fixed Radio g 480 § 430 % 427 $ 45 8 453 § 488 % . 485 § 8.01
Op.+Cap. CostiRead :
Touch Read $ 810 % 556 % 551 § 568 % 77 § 598 § 515 § 5.5e
Mobhile Walk $ 1106 § 888 § 7.92 $ 501 % 514 § 537 § 560 $ 593
Mobile Drive-by  $ 10986 % 845 § 749 % 453 % 469 § 485 % 501 % .27
Fixed Radio 3 1292 % 928 % 813 $ 450 & 466 $ 483 % 498 $ 5.2%

HDR Engineering, Inc. .

Northern Kentucky Water;Dlstnct
Meter Reading’ Feasmahty Study
10-Year Planning Honzon Cost Model
Summary ef Resulis |
Monthly Meter Reading and Billing Frequency wﬂh 3«year AMR Depioyment
{Updatad: July 18, 2005)

Year 8 Year-‘iq
100.0% 100.0%
100.0% 100.0%
100.0% 100.0%
100.0% 100.0%

$6,651,406 $7.046,631
$6,225,512 $6516,244
85,611,262 $5,879,757
$5,548,421 $5,814,300
$ 418536 § 452,012
$ 166,375 $ 130,996
$ 125913 § 130,996
$ 153,522 $ 159,670
$7,069,042 $7.498,643
$6,391,887 $6,647,240
$5,737,165 $6,010.753
$5,701.943  $5.974,061

1,059,552 1,073,328

10,331 - 10,465
3 522 % 6.50
$ 582 $ 80
$ 524 § 543
$ 519 § 536
$ 661 $ 692
§ 597 § 613
$ 536 § 555
$ 533 § 551
Page 1 of 1



Northem Kentucky Water D;stnct
Weter Reading Feaslhmty Study
10-Year Planning Haﬁzon Cost Moda!
Touch Read ,;
Current Meter Readmg and Billing F(equency with !O-year AMR Dep!oyment
{Updated: July 18, 2008} i v

T , ‘ Year ! Ygar2. Year3 Ye’a; 4 -;Year 5 Yeard Year7 Year8 - Yeard Year 10
Meter Reading : i
Meters : - :
Tatal Meters 79,628 80,663 81,712 82774 . 83,850 84,940 86,044 87,163 88,296 89,444
Read Frequency _ : . ' :
Quarterly % 97.2% 97:2% 97.2% eT2% 1 97.2% 97.2% 97.2% 87.2% 97.2% 97.2% -
Bl-monthly % 9.0% 0.0% 0.0% 00% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
_Monthly % 28% 2.8% 2.8% T Z28% . 28% 28% 2.8% 2.8% 2.8% 2.8%
Total . 100.0% 100.0%  100.0% 100.0% - 100.0% 100.0% 100.0% 100.0% - 100.0% 100.0%
Annual Reads . C 7
Quartesly 309,504 313,618 317.696 321,825 | 328,008 330,247 334,538 338,800 343,285 347,758
Bi-monthly - - - Lo : - - - - - -
Maonthly 26,755 27,103 27,455 27.812 : 28,174 - 28,540 28,911 28,287 28,667 30,053
.Totaf ' 336,349 240,721 345,153 34}9,63? - 354,183 358,787 363,450 368,177 372,962 3rr. 811
. Reading Days/Year : 7
Reading DaysMan Week 4 4 4 Lo 4 ) 4 4 4 4 4 4
HolidaysfYear 12 12 12 - 12 : i2 12 42 12 - 12 12
Vacation Days/Year . 10 10 - 10 R 1 10 10 10 10 10 10
Sick Days/Year ‘5 5 5 S 5 5 5 5 5 5 . ]
Total Reading DaysfYear 181 181 1814 ’ 181 181 181 181 181 181 181
, ‘Readsffdan Day 450 4507 4532 450 450 450 450 45¢ 450 - 450
Field Service (Yeter Reading Related) {
Field Service Reads per Year ] :
Cust Serv. Request % of Meters 4.3% 4.3% 4.3% D 43% 0 43% 4.3% 4,3% 4.3% 43% - 43% -
Final Reuads % of Meters T.4% 7.4% 7.4% T4% - TA% T4A% 74%" 74% 7.4% 74%
_Annual Customer Service Req. 3424 3,480 3514 13559 . 3608 3,652 3,700 3,748 3797 3,848
Annual Final Reads 5,802 5,969 6.047 6126 - 6206 . 6,288 8,367 6,450 8,534 6619
Total Annual Figld Service Reads 8,316 8,438 9,560 9,685 9,810 8,538 10,067 10,198 10,331 10,4658
Flgld Service Days/Year ’ |
Service Days/Man Week 5 5 ] 5 5 5 5 5 8 5
Holidays/Year 12 12 12 12 12 12 12 12 2 12
Vacation Days/Year . 10 10 10 L1 10 10 10 10 10 S [ R
Slck Days/Year 5 5 5 . ‘ 5 5 5 ;] 8 - 5 5
Totat Reading Days/Year 233 233 233 o233 7 .233 233 233 233 233 283
Visits/Man Day 25 25 25 25 25 25 25 28 25 25
Personnsf Required . . i
Calculated Meter Readers 4.1 4.2 4.2 43 4.3 44 4.5 4.5 46 4.6
Meter Readers FTE - ' 5 5 5 5 5 5 5 5 - 5 .5
Mefer Reader Super, 60% B0%: 680% 60% 60% 50% 60% 60% B60% BD%
Caleulated Field Service Techs 1.6 1.6 1.8 1.7 1.7 1.7 1.7 1.8 1.8 1.8
Figld Service Techs FTE 2 2 2 2 2 2 2 2 2 ?
Field Service Super, 20% 20% 20% 0% 20% 20% 20% 20% 20% 20%
Page 1 of 4
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Northem Kentucky‘ Water Dtstnct
Meter Readmg Feaslblilty Stuciy
10-Year Planning Hodizon Cost thadet .
Touch. Read !
¢ Current Meter Reading and Billing Frequency with 10-year AMR E}epioymem
(Undated: Juty/18, 2006) }
{. '
- - Yezr 1 Year2 Yeard Yeam Yearﬁ XYears Year7 Year 8 Year Year 10
Operating Expenses ) i )
Meter Reiatad ; i
Salary ! l
Meter Readers § 2704668 §. 237497 3 245808 § 234413 ] L2&':‘3 347 § 272533 § 282,072 § 291,944 $ 302,182 % 312,738
Fleld Setvice Tech 111,878 415,785 149:848- 124,042 1128,384 132,877 137,628 142,341 147,323 152,480
Meter Reader Supervisor 46,200 47,817 46491 81,223 ;53,018 54,871 86,792 58,779 60,837 ‘52,966
Field Service Tech Supervisor 15,400 15,939 18,497 17,074 - 17,872 48,290 18,631 19,593 20,279. 20,989
Total Salary ’ $ 402,945 § 417,048 $ 431,644 $ 446.752 $ 462,388 3 478572 $ 495322 § 512,658 $ 530,601 § 549172
Education : i
Meter Readers . 3 2000 3 2,080 3% 2,463 3 ‘2,250 4 , 2340 S 2433 & 2531 % 2632 3 2737 $ 2,847
Field Service Tech 1,280 1,300 1,352 1,406 i 1,482 1,521 1,582 1,645 4,711 1,779
Total Education '§ 3250 § 3380 $§ 3515 § 13686 § 3,802 $ 3954 $ 4112 § 4277 $ 4448 § 4,626
M&S ’ K .
Meter Readers § 8000 3 8,280 8570 $ 58,870 $: 59,980 % 8501 % 9834 $ 10,478 § 10,534 3 10303
- Field Service Tech 3,625 3.752 3,883 14,019 < 4,160 4,308 4,456 - 4612 4,773 4,941
 Total M&S 3 11625 % 12032 § 12453 $ 12889 3§ 13340 3 13;807 & 14,200 § 14,790 15308 % 15,844
Contract Services i :
Meter Readers $ 7000 & 7,245 § 7499 § ‘7781 §. 8033 § 8314 S 8605 § 8908 $ 9218 & 9,540
~ Field Service Tech 1,250 1,284 1,339 11,386 1,434 1,485 ° 1,537 1,580 1,646 1,704
Total Contract Services $ 8250 $ 8539 § 8838 & ‘9147 % 8467 § 5798 $ 10,41 § 10,496 § 10864 3 11,244
Fuel T ’ b
Meter Readars % . 9560 8§ g.926 10374 $ 10841 $, 11,329 % 41,838 § 1237t § 12028 % 43510 $ 14118
Field Service Tech 8,760 7,064 7,371 7,703 T B05D 8412 8,790 9,188 8,598 10,031
Total Fuel ’ s 16250 $§ 16981 5 17745 § 18544 3 18376 20250 § 21,162 § 22114 3 23108 3 24,148
Insurance : : ,
Meter Readers % 18000 $ 13900 5 19,846 $ 20837 % i 21,879 $ 228573 § 241422 § 25328 $ 26504 § 27924
Field Service Tech. 5,150 5,408 5,678 5,962 . 6,260 . B,573 5,801 7,247 7,608 7,589
" Total Insurance § 23,150 $ 24308 § 25523 ‘¢ 26700 $, 28,139 5 29548 ¢ 31023 8 82574 3 34203 $ 35,913
Misc. : :
Meter Readers $ 1,760 $ 1,780 & 1821 §  .1.885 §i 1,951 § 2,018 2 2080 $ 2,163 % 2,239 § 2,317
Field Service Tech . 750 ] 776 893 : 832 i 261 891 922 954 988 1,022
Totat Miscefianeous $ 2450 % 2,536 3B 28626 § . 2716 §° 2811 8 2910 8 3012 S 317 8 3226 % 3,339
Meter Reading Equipment Maintenance : ! ‘ .
~Hand-held . $ 1,880 $ 2,009 § 2080 $ .21 § 2163 § 2218 § o275 $ 2330 % 2388 § 2448
Software : $- 1,000 % 1,025 $ 1061 § HO77 § 1,104 3 1,131 % 1,18¢ 3 1,189 § 1,218 § 1,249
Total Annual MeterReading Budget : i ’ . . _
Meter Readers $ 324,826 $ 336,540 § 348682 $ 361267 §: a74s11 § 387,833 § 401,848 § 416377 T 431,437 $ 447048
Field Service Tech 146,054 151,317 166,771  {pzA24 168282 - 174304 18@,646 187,168 193,928 200,934
Meter Reading Operating Budget . $ 470,880 § 487,857 §. 505453 '§ 523,690 § 542503 § 562,186 § 582495 § 603545 § 625365 § 647,984
Castomer Service Related . : E -
“Total Gustomer Service < $1,309,736  $ 1,373,197 $ 1,439}.738‘ 3 1,508,496 $1,582,642 $ 1,859, 327 $1,738,724 $1,824,033 $1 912,410 $ 2;005;0‘(8
Tetal Meter Reading Related § {780,615 $1.861,084 & 1,845,191 § 2;533,187 32&25,235 $2 221, 514 $2,322,219 $2,427,578 $2,537,775 $2.653,082
HDR Engineering, Inc. Page 2 of 4




Operating Costper Read  ©
Regular Meter Read
Field Service Read
Regular + Field Service
Reg + Field Serv. + Cust. Serv,

Capital ftems
Vehicles
Meter Reader Vehicles Req'd
.Fleld Service Tech Vehicles Req'd
.Vehicle Purchases (Retirements}
Calculated Vehicle Replacements
‘Required Vehicle Replacements
Reading Equipment
# of interrogators (1/Meter Read)
- # of Spare Interrogaters
Purchases (Retlrements)
Calculated Replacements
Required Replacements
# of Pocket Pro (1/Field Service)
# of Spare Pocket Pro
Purchases (Retirements)
Calewsted Replacements
Required Replacaments
Touch Pad
-Years to Replace Existing Pads
Pads Replaced/Year
Cummulative Replaced
New Services Installed
‘rotal Pads instalied 8 Replaced
Curamulative Replaced & Installed
Touch Pad Gost $
instaliation Cost $

N

-

HDR Engineerlng, inc.

-

Year i

$0.87
$15.68
$1.36
$5.15

550
2.20
7.80

3 mdn

—h

10
7,983
7963

7,983
7,863
1500 3
1500 §

Northern Kentuckyi\f\!ater District
Meter Reading Feasibility Study
10-Year Planning Horlzon Cost tioget

“Touch Réad H
Current Meter Readzng and Billing Frequency with 1D-year ANR Deployment

{Updated: Julyl'!B 2005) :

Year 2 Year 3 ' Yedr4 Y
"~ $0.99 $1.01 $1.08
$16.03 $16.40 $i1B.77 :
$1.39 $1.42 5146
$5:31 $5.48 5566 |
5.60 5,60 ‘580
2.20 220 2,20 '
5 5 5
2 2 2
i :
2 1 2 2 :
1 1 1
1
i
7,963 7,963 7963 |
- 15,826 23,888 31,851 :
1,035 1,049 1,662
. 8,998 9:012 19,025
16,961 25972 34,897
1538 3 1576 $ 1615 §
16.53 3 1807 ¢§ 1883 B,

$1.06
$17.15
$1.49
$6.84

7.963
39,814
1,078
8,039
44,036
1656 $
17.21 §

Year &

$1.08
$17.54
$1.52
$6.02

5.60
2.20

AN NG

[T

7,983
47,777
1,080
8,053
53,089
16.97
17.82

Year 7

$1.11
$17.94
$1.58
$6.22

7,963
£5,740
1,104
9,067
52,158
1740 §
1844 §

Year 8

3113
$18.35
$1.60
$6.42

5.60
220

7.80
7.80

7.963

63,702

1,118

9,082

71,237
17.83
19.08

Year 9

$1.16
$18.77
$1.63
$6.62

7,963
71665
1,133
9,096
80,333
1828 §
19.75 §

Year 10

$1.18
$19.20
$1.87
$6.83

5.60

F963
79,628
1,148
9111
89,444 -
18.73
20. 44
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Capital Budget
Vehicle Purchases {(Retirements)

Reading Equipment Purchases {Ret.}
interrogators
Pocket Pro

Touch Pad

Total Capital Budget
Total Budget (Operafing + Capital
Net Present Valye
Discount Rate {Cost of Capital)
NPV of Total Expenditures

Total Cost per Read

HDR Engineering, Inc.

@

Current Meter Reading and Billing Frequency with

Northern Kantucky Water District
Meter Reading Feasibiiity Stidy
10-Year Planning Hafizon Cost Model

. Touch Read £

(Updated: July 18, 2005)!

0-year AMR Deployment

Year Year3 Year3 Ye;'ar 4 %Year 5 ‘Years Year7 Years Year8 Year.io
$ 60008 - § - § - $ - § - 8 - s 108476 % - § -
¢ w6008 - $ - § - § - s 2wWES - $§ - § - 5 -
s 1208% - $ - $ . - § - & 138§ - - 8 - 5 -

aiseea | o7e0%e 205825 295870 305241 _ 314914 __ 324002 _ 33250 DASHOT 366,026
S 415084 § 278032 § 206825 § 205870 §, 005,241 $ 338448 § 324902 § 533725 § 45897 $ 356,926
§ 2195260 $2130085 $2202,016 2329057 $2430476 $2.550.861 $2647.121 $2,061304 $2.883,672 $3,009,990

6.0%
$18,321,548
s 635 § 6115 6208 648§ 668 5 69 5 7085 78 5 72§ 778
Page 4 of 4



Meter Reading
Meters

Total Meters
Meters with MU

Read Frequency
Quatterly %
Bi-monthly %
Maonthly %
Totai

Annual Reads
Quarterly
gi-monthly
Monthly
Total

Reads by Read Type
Mabile Reads Monthly, Annual Tot.
Mobite Matars Read Monthiy
Mobile Reads Bi-Monthly, Annual Tot.
Mobite Meters Read Bi-Monthly
Mobile Reads Quarterly, Annual Tot.
Mobile Meters Read Quarterly
Total Annual Mobile Reads
Touch Read Monthly, Annual Tok.
Touch Read Bi-Monthly, Annual Tot.
Touch Read Quarterly, Annual Tot.
Total Annual Touch Reads
Total Annual Reads

- Reading Days/Year Touch Pad

Reading Days/Man Week
Helidays/Year
Vacation DaysfYear
Sick DaysfYear
Total Reading Days/Year
Reads/Man Day

Reading Days/Year Mabila Radio
Reading Days/iian Wesk
Hotidays/Year
Vacafion DaysiYear =
Sick Days/Year
Total Reading Days/Year
Reads/Man Day

P

HOR Engineering, Inc.

S
! i
- ; .
Northern Kentucky Water District
Meter Reading Feasibilty Study:
10-Year Planning Hotizon Cost Model
Walk-By Radio Frequency;

Current Meter Reading and Billing. Freguency with 10-year AMR Deployment

(Updated: July-18, 2005},

Year ] Year 2 Year3 Yoar 4 * Year§ Year 6 Year 7

79,628 80,663 gi71z 82774 83,850 84,940 86,044
3.081 12,462 21467 30,485 39517 48,562 57,622
97.2% 97.2% 57.2% 97.2% 97.2% 97.2% 87.2%
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
2.8% 2.8% 2.8% 2.8% 2.8% 2.8% 2 8%
100.0% 100.0% 100.0% 1000%  1000%  1000% 100.0%
300594 313618 317606 321,825 . 926009 330247 334530
26,755 27,103 07455  278i2 28,174 28,540 28,811
33040 340721 | 345151 349637 354183 358787 063,450
26,755 97,103 27,455 27,812 28,174 28,540 28,811
2.230 2259 2,288 2318 2.348 2378 2,409
7,007 40,812 76714 412660 148675 184736 220852
1782 - 10,203 19,179 28,167 37,169 46,184 56,213
23,762 67916 104,169 140481 176840 213276 249,763
so2587 272506 240982 208488 177,334 145611 118887
s0z587  27Z806 240,982 209,156 177334 145,511 113,687 -
36310 340721 345151 349,837 354,183 358787 363,480
4 4 4 4 - 4 4 4

12 12 12 12 ¢ 12 1z 12

10 10 10 10 10 10 10

5 5 5 5 - 5 5 5

184 184 481 181 181 161 181
450 450 450 450 450 450 450

4 4 4 4 s 4 4

12 12 12 12 12 12 12

10 10 10 10 . 10 10 10

5 & 13 I 5 5 5

181 181 184 181 181 181 181
800 200 800 800 800 800 800

Year B Yaar 9 Yoar 10~
‘87,163 8,266 89,444
56,697 75,785. 84,868 .

97.2% 97.2% 97.2% -
0,0% 0.0% 0.0%
2.8% 28% 2.8%

100.0% 100.0% 100.0%

238,800 343285 347,758
29,287 29,667 30,053
we8A77 | 372862 377811
26,287 29,667 40,063

2441 2.472 2 504

o87024 203252 329587
64,256 73,313 82,384
286511 322919 369,500
81,866 50,043 18,221
81,866 50,043 18,221
a8 177 372962  377.8U1

4 4 4
12 12 12
10 10 19
5 5 5
181 181 181
450 450 450
4 4 4
12 12 12
10 10 10
5 5 5
181 181 181
800 800 8OO
Paga 1 of 4
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¢ Northern Ken‘iucky Water D:stnct
Meter Reading Feaslblsﬁy Stuéy
10-Year Planning Holizon Cost Model
Walk-By RadioiFrequen

Current Meter Reading and Billing. Frequency with 10-year AMR Deployment
(Updated July 18, 20(}5) )
Year 1 Year 2 Year3 \fear 4 Year § Year 6 " Year? Year 8 Year 8 Year 10
Fleld Service (Meter Reading Refafed) : :
Field Service Reads per Year : .
Cust. Serv. Reguest % of Maters A4.3% 4.3% S 43% . 43% 4.3% 43% 4.3% 4.3% 4.3% 4.3%
Einal Reads % of Melers 74% 7.4% 7.4% T 74% 7.4% T4% 7.4% 7.4% 7.4% 7.4%
Annual Customer Service Req. 3.424 3.469 3,514 : 3.559 3,606 3,652 3,700 3,748 3,797 3,848
Annual Final Reads’ 5892 5,969 5,047 AV 5,205 8,288 6,387 6,450 5,534 6,619
Total Annual Figld Service Reads 9,316 9,438 8,560 . 9,688 i 8,810 2,938 10,067 10,198 10,331 10,465
Field Service Reads by Read Type : | :
Mobile Reads 468 1,458 2512 . 3,687 | 4,823 5,682 5,742 7,803 8,867 9,832
Touch Reads - 8,851 7,980 7.049 Co8118 5,487 4,286 3,325 2,385 1.464 833
Totat Annual Field Service Reads 8,316 9,438 9,560 T 9885 | 9,810 8,938 10,067 10,198 10,331 10,466
Fleld Service DaysiYear ; ;
Service Days/Man Week 5 5 5 1 5 . 5 5 5 & 5 g
Holidays/Year 12 12 12 ‘ 12 12 12 12 12 12 12
Vacation Days/Year 10 10 k1 3 10 3 10 10 10 10 10 10 .
Sick Days/Year 5 5 5 5 ) 5 5 5 . 5 5 5
Tatal Reading Days/Year 233 233 233 233 233 ¢ 233 233 233 233 233
Visits/Man Day Mobile 35 35 36 C 35 35 35 35 35 35
Visits/Man Day Touch Pad 25 25 25 25 : 2B 25 25 25 25 25
Personnel Required ‘ i
Calculated Meter Readers 3.9 3.8 37 . 3.5 3.4 33 34 3.0 28 27
Meter Readers FTE - 7 4 4 4 ' 4 4 4 4 3 3 T3
Metar Reader Super. 48% AB% 48% . 48% 48% 48% 48% 36% 36% 36%
Calcilated Field Service Techs 1.6 1.5 B 1.5 1.5 1.4 1.4 1.4 1.3 1.3
Field Service Techs FTE Z 2 2 . 21 2 2 2 2 2 2
Fiald Sérvice Super. 20% 20% 0% . 20%| 20% 20% 20% 20% 20% . 20%
Operatifg Expenses ;
Metar Related .

. Salary . ; i .
Meter Readers $ 183572 $ 189,998 § 496,647 $ . 203,530 §$ 210884 3 21 8027 $ 225857 § 175,167 $ 181,207 § 187,843
Fiald Service Tech . 111,879 115,795 119,848 1 124,042 128,384 132,877 137,528 442,341 147,323 152,480
Meter Reader Supervisor 38,260 38,254 39,502 C 40,978 42,412 43,897 45,433 35,268 36,502 37,780
Field Sarvice Tech Supervisor 15,400 15,039 18,487 17074 . 17,672 18,280 18,931 19,593 20,279 20,989
Total-Salary ' § 347812 § 959985 § 372584 $- 385625.5 399,122 § 413,081 § 427540 § 372,368 § 385402 § 398,891

Education : :
Mater Roaders $ 1,600 $ 1664 3 1,731 $. 1,800 é $ 1872 % 1947 § 2025 $ 1579 § 1842 & 1,708
Fiald Service Tech 1,250 1.300 1,352 o 14081 0 1462 1,621 1,582 1,645 1,711 1,779
Total Education S 2850 § 2964 % 3,083 % 3206 s 3334 § 3467 § 3806 § 3224 $ 3353 & 3487
M&S :
Meter Roaders $ 6,400 & 6624 % 6,856 §; 7.086 ¢ $ 7344 & 7801 § 7867 % 6,107 §$ 6321 $ 6,942
Field Service Tech 3,625 3,752 3883 . 4018 I 4,160 4,305 4,456 4612 4,773 4,841
Total M&S « F 10025 3 10376 & 1 0738 & 11,115, .5 11504 § M Q07 § 12323 $ 10718 $ 11094 § 11482
Page 2 of 4
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Contract Services
Meter Readers
Fleld Servicae Tach
Total Coniract Serwces

" Fuel

Meter Readers
Fleld Service Tech
Total Fuel

insurance
Meter Readers
Field Service Tech
Total Ingurance

Misc.
Meter Readers
Field Service Tech
Totat Miscellaneous

. Meter Reading Equipment Maintenance

Hand-held
Software
Installation Programmer

Total Annual Meter Reading Budget
Meter Readers
Fleld Service Tach

Meter Rearsmg Cperating Budget

Customer Service Related
Total Customer Service

Total Meter Reading Related

Operafing Cost per Read
Regular Meter Read
Field Service Read
Reguiar + Field Service
Rag+ Figld Serv. + Cust. Serv.

HDR Engineering, Inc.

'
£
H
|

Naorthern Kentucky Water Dsstr:ct
Meter Reading Feasibiiity Stﬁdy
10-Year Planning Honzon CostModel
Walk-By Radio; Frequency

Current Meter Reading and: Billing. Frequency with 10-year AMR Deployment

(Updated: July 18, 2005)

RalN

{
Year 1 Year 2 Yeoar3 Year4 EYearS Year 6 Year7 Yoar§ Year 9 Year 10
$ 5800 $§ 5796 % 5998 . g205 § 64256.% 6661 $ 684 § 5344 § 5531 § 5724
1,250 1,204 1330 _ 1986 | 1434 1,485 1,537 1,590 1,645 1,704
s 6850 § 7090 § 733 $ 7595 § 7TE61T § 8136 8420 § 6934 § 7177 § 7428
_ ‘
¢ 7800 § 7942 § 8299 $ 8673 §° 9063 '8 9471 § 9897 § 7757 $§ 8106 $ 8471
6750 ° 7,054 7,371 . 7703 1 8050 8,412 8,790 9,186 9,599 10,031
$ 14350 § 14996 $ 15671 § 18376 § 17113'§ 17883 § 18887 % 16943 § 17705 $ 18,502
i
$ 14400 & 15120 § 16876 $ . 16670 § 17503 % 18378 § 19297 $ 15197 § 15957 § 16754
5,150 5,408 55678 6962 | 6260 ! 6,573 6,901 7,247 7,609 7 989
§ 19650 § 20528 § 21554 § 22832 § 237635 24961 § 26199 $ 22443 $ 23565 5 24,744
§ 1360 § . 1408 § 1457 § . 1,508 & 1561 § 1515 § 1672 § 1208 $ 1343 § 1,390
750 776 go3 . ge2 | - 861, 891 922 954 988 1,022
$TT2410 § 2484 5 2260 § . 2539 $ 2421 § 2506 § 289 § 2262 § 233 $ 2412
: . i :
$ 3600 § 3890 § a782 § 3877 § 897418 4073 § 41756 § 3744 $ 3838 $ 3934
s 1000 $ 1025 § 1060 $ - 1077 § 104§ 1431 § 1160 § 1,180 $ 1218 § 1249
$ . 500 $ 513 $ 525 $ 538 $ 552 % 566 5 580 § 504 $ 809 $ 624
s 262662 § 272032 § 261816 § 291955 . 302465 § 313357 § 324047 § 260243 § 262384 § 271819
146,054 151,317 156,771 __ 162424 | 168282 . 174364 _ 180,646 187,168 193,928  200.934
$ 408847 3 423349 § 438587 $ 454,378 %S 47D, 747 % 48771 $ 505,203 % 440,411 $ 456,202 $ 472,753
$ 1308736 51,373,197 $1439,738 § 1,500,496 :$1582.642 $1,669.327 $1,730,724 $1,824,033 $1,912.410 $2005078
§ 1,718,382 $1,796,546 § 1,878,325 $1.063875 $2053380 $2,147.038 $2245017 $2264444 $2368,702 $2477.831
1 :
$0.78 $0.80 $0.82 s0.84 | 3085 $0.87 $0.89 $0.69 0.70 $0.72
$15.58 $16.03 $16.40 §16.77 | 81715 $17.54 $17.94 $18,35 $18.77 $19.20
$1:18 $1.21 $1.24 $1.26 $1.29 $4.32 §1.35 $1.16 $1.19 $1.22
$4.97 %513 $5.30 $5.47 © 8564 $5.82 36.01 $5.98 $6.18 $6.38
.
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Ncrt_hem-!(entucké water District
Mieter Reading Feasibilty Stidy

10-Year Planning Hofizon Cost Model
: Waik—ByRadio}Frequency’g :
Current Meter Reading and Biling Frequency with iﬁ-yearAMR{Deplcyment
{Updated: July 18,2005}
: Yeard Year2 Yeard Year 4 Year5 Year & yeary Year 8 Yoar & Yeat 10
Capitat items ‘ ' B
Vahicles - . . ) -
Meter Reader Vehicles Req'd 4,48 448 448 449 4.48 448 4.48 3.36 335 336
Field Service Tech Vehicles Reg'd 2.20 2.20 2.20 220 | 2.20 220 220 z2.20 2.20 2.20
Vehicle Purchases {Retirgments) 668 - - - - . - (112} - -
Caloulated Vehicle Replacements - - - 6.68 - -
Required ‘Vehicle Replacgmanis - - - 5.56 - -
Reading Equipment ‘
# of intacrogetars (HETE) 6 8 & 8 - 8 6 & 5 5 5
# of Spare nterrogators 2 2 2 '3 2 2 2 2 2 2
Purchases {Retirements} 8 - - - - - - %) - -
Galculated Replacemants - 8 - - - -
Required Repiacamenks - 8 . - . .
instaliation Programmers Req'd 2 2 2 2 2 2 2 2 2 2z
Programmers Purchased (Retired) 2 - - - - - - - - -
Cacuiated Prog. Replacements - 2 - - - -
Regquired Programuoer Replacements - 2z - - - -
Sofusre and Teaining Units 1 1 1 4 1 1 i 4 1 1
Software and Training Units purch. 1 - - - - - - - - .
 Software and Training Repiacements ' - 1 - - - -
Mobile Inferface Unit
‘Years.to Replace Existing Pads 10 . S )
Pads Replaced/Year 7,963 7,853 7,983 183 7863 7983 7.963 7.963 7.963 7,963
Cummulative Repiawd TH83 16,926 23,888 . 31,851 39,514 1777 58,740 53,702 74565 79528
- New Services insiatied - 1,035 1,049 1,062 4,076 1,080 1,104 1,119 1138 1,448
Total Pads instafied & Reptaced 7,963 8,088 9,012 . 9,025 9,033 9,053 5.067 5,082 9,005 3,111
Cummutative Replaced & Instalied 7.983 16,851 25972 ag 997 . 44036 53.089 62,156 71,287 80,333 - 80444
MU Gost $ a00 &0 7688 g 7880 % an77 5 8279 3 g486 3 8698 % 81456 5 W $ 9388
Instaftation Gost $ 1500 B 1553 § 1607 $ 1663 § 1721 & 1782 3 1844 % 1008 % 1975 § 2044
Capitaf Budag : :
vehicle Purchases (Retirements) § 133500 9 - % -« % - % - - 3 - 3 412978 § - % -
Rreading Equipment purchases (Ret) 3 B0 8 - 0§ - % - 3 - 0§ 40T B . 0§ (1070 ¥ - % .
Installation Programmers, 5,000 - - : - - 5857 - - - -
software and Training” ) 12,500 - - - - 44,143 - - - T
Mobite terface Unit 716,852 $31,397 854,807 878994 903,868 929,458 955,784 082,974 11010,838 4,039.817
Tatal Capital Budget § 903752 § 831,387 5 osagn7 $ 878994 ¥ "03,869 § 989,980 ¥ 056,764 §1.094.883 37 010,238 $1.0008Y
Total Budget (Operating.® Caplal) ¢ 2.622,134 $2,627,943 $2783231 $2842,869 $2,957,258 § 3,437,028 $3.200.802 $3350.327 $3.379,540 $3517 448
Net Present Valu
Discount Rate {Cost of Capltal) £.0%
- NPV of Total Expenditures 471,081,447
Total Cost pet. Read % 758 % 751 B 771 % 79t % 812 § 851 § 857 § 888 § 882 % .06

HDR Engingering, inc-
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Northem Kentucky Water District
Meter Reading Féasnbilliy Study
10-Year Planning Hofizon Cost Modei
. prive-By Ra&kx Frequencyi
Current Mster Reading and Billing Fraqdency with 10-year AMR Dbp!oyment
{Updated: Jtzly 18, 2005) :

H

Year 1 Year 2 Year 3 Yedr 4 Yoars Year & Year 7 Year8 YearQ Year 1
Meter Reading . .
Meters : : '
Total Meters » 79,628 80,663 81,712 B2,774 ;83,850 84,940 86,044 87,163 88,296 89,444
Meters with MIU 3,081 12 462 21,487 30,488 38,517 48,562 57,622 66,697 75,785 84,889
Read Frequency - : : i
Quartedy % 97.2% 97.2% 97.2% 97.2% a97.2% 87.2% g7.2% 97.2% 97.2% 97.2%
Bi-monthly % 0.0% 0.0% 0.0% - 0.0% : 0.0% 0.0% G.0% 0.0% 0.0% 0.0%
Monthly % ‘ 2.8% 2.8% 2.8% (28% o LB8% 2.8% 2.8% 2.8% 2.8% 2.8%
Totat 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Annual Reads j "
Quarterly 309,504 313,618 317,696 321,825 ' 328,008 330,247 334,538 338,890 343,295 347,788
Bi-monthiy - - - v - - - . - -
Monthiy 26,758 27403 27455 27,812 - 28474 - 28.540 25,811 28,287 29,667 30.053
Tolal 336,348 346,721 345,151 349,537 . 354,183 358,787 363,450 368,177 372,962 377,811
Reats by Read Type ! o :
Mabile Reads Monthly, Annual Tol 28,755 27103 27.455 27,812 - 28,174 28,540 28.911 29,287 28,667 30,053
sloblle Meters Read Monthiy 2.230 2,259 2,288 2318 2,348 2,378 2,408 2441 2472 2,504
Mobile Reads Bi-Monthly, Annual Tot. - . - Po- : - - . - . -
-Mobile Meters Read Bi-Monthly - - - - . - - . _ -
Mobile Reads Quarterly, Anntal Tol. 7,068 40,814 76,716 112,669 148,677 184,735 220,851 257,026 283,281 320,638 |
Mobile Meters Read Quarfarly 4,752 10,204 © 48,179 28,167 37,169 46,184 55213 64,257 73,313 82,385
Taotal Annual Mobile Reads 33,761 67,917 104,171 1 1'}0,48‘! - 178,851 213,275 249,782 288,313 322,918 359,591 .
Touch Read Monthly, Annual Tol. - - - . ! - - - - . -
‘touch Read Bl-Monthly, Annual Tol, - - - b - - - - - L
Touch Read GQuartetly, Annual Tot, 302,588 272,804 240,980 208,156 : 177,332 145,512 13,688 81,964 50,044 18,220
Total Annual Touch Reads 302,588 272,804 240,080 209,156 . 17332 145,512 113,688 81,864 50,044 18,229
Total Annual Reads 336,349 340,721 345,151 349,637 354,183 358,787 363,450 368,177 372,962 377811
Reading DaysfYear Touch Pad - .
Reading Days/Man Week 4 4 4 ‘ 4 4 4 4 4 4 4
Holldays/Year 12 12 - 42 - 12 ) 12 12 12 12 12 12
Vacation Days/Yéar 10 10 10 10 : 0 10 10 10 16 ) 10 .
Sick DaysfYear 5 & 5 . 5 ) 5 5 5 § 5 5
Total Reading Days/Year 181 181 487 . - &t 151 181 181 181 181 184
Reads/Man Day 450 450 450 v 4500 450 450 450 450 450 450
Reading. Days/Year Mobile Radio !
- Reading Days/Man Week 5 5 5 - 5 - g 5 ] 5 5 ) 5 -
Holidays/Year 1z 12 12 ' 12 . 12 12 12 12 ’ i2 12
- Vacation DaysfYear 10 10 10 19 19 10 10 10 10 10
Slck Daysiyear 5 & § § § 5 5 5 5
Total Reading Days/Year 233 233 233 o233 . 233 233 233 233 233 233
Reads/Man Day (Drve-by} 10,000 40,000 129,000 oo 0t 0,600 10,000 10,000 16,000 10,000 10,000
Page 1 of 4
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Northern Kentucky Water D:sinct
Metér Reading Feasiaﬂsty Siudy
19-Year Planning. Hdzizon Cost Klodet
Drive-By Racﬂo f-':equency;
Current Meter Reading and Billing Fraqueney with 10-year AMR Depiayment
. (Updated: Juiy 18, 2008) t

: Year 1 Yoar2 Year 3 Yo ;_r 4 Year 5 Year§ Year? Year 8 Year9 - Year 10
Fleld Service (Meter Reading Related) : i} _- T
Fiaki Service Reads per Year ; :
Cust, Serv. Requést % of Meters 4.5% 4,3% 4.3% - 43% 4.3% 4.3% 4.3% 4.3% 4,3%. 4.3%
Final Reads % of Metars T4% 1.4% T4% ©7.4% 74% 74% 74% 7.4% 7.4% T 4%
Annual Customer Sarvice Req. 3424 3,469 3,514 3558 . 3608 3,652 3,760 3,748 3,797 3,846
Annual Final Reads 5,892 5,969 6,047 8,125 6,205 6,288 5,367 6,450 5534 8,619
“Total Annual Field Service Reads 8,316 9,438 9,560 19,685 9.810 9,938 10,067 16,198 16,331 10,465
Field Service Reads by Read Type : -
Mobile Reads 466 1,458 2,612 3,587 4,623 5,682 6,742 7,804 8,867 9,932
Touch Reads 8,851 7.980 7.049 8,118 5,187 4258 3325 2,385 1464 533 .
Totat Annual Field Service Reads 9,316 9,438 8,560 19,685 9,810 9,038 10,067 16,198 10331 10,465
Fleld Service DaysfYear ; :
Service DaysiMan Week 5 5 5 5 ; 5 5 5 5 5 5
HolidaysfYear 12 12 - 12 12 : 12 12 1z 12 12 12
Vacation Days/Year 10 i0 10 10 10 10 10 10 10 10
Sick DaysfYear 5 B 5 . & . g 5 8 5 5 5
Total Reading DavsiYear 233 233 - 233 . 233 233 233 233 233 233 233
Visits/Man Day Mobite 90 a0 et 90 20 g0 80 g0 a0 ag
Visite/Man Day Touch Pad 25 25 25 o 25 28 25 25 25 25 25
Personnel Requlred - ) ’ .
Calculated Meter Readers 37 3.4 3.0 25 23 240 240 29 20 © 20
Mdgter Readers FTE 4 4 3 3 3 2 2 2 2z 2
Meter Readar Super. 48% 48% 36% . 36% ’ 36% 24% 24% 24% 24% 24%
Calcutated Fletd Service Techs 1.8 14 1.3 1.2 1.1 1.0 1.0 1.0 1.0 1.0
Fieft Servica Tachs FTE i 2 2 ' 2 ‘ 2 1. 1 1 1 1
Fleld Service Super. 20% 20% 20% . 20% - 20% 190% 10% 10% 10% 10%
Operating Expenses
Mater Retated
Salary . - ! .
Meter Readers $ 183,572 § 189998 $ 147,486 % 152,648 § ! 157,980 § 108,013 % 112,829 % 116,778 § 120,868 5 125,085
Fleld Service Tech 414,879 115,795 1‘19,848 124,042 v 428,384 86,439 68,764 71,171 73862 76,240
Mater Reader Supervisor 36,960 38,254 29,604 ,'30‘734 - 31,889 21,948 22,717 “23,512 24,335 25,186
Fiald Service Tech Supervisor 15,400 15,939 18497 17074 17.672 9,145 9,465 8,797 10,138 10,494
"Total Salary ] 347,912 ‘¢ 359,985 3 313,524 $ 3p4498 8 335,855 % 206,545 $ 213,775 % 224257 $ 229,001 % 237,016 .
Edugation - : : .
Meter Readers 3 1,600 3 1664 § 1208 & 1,350 § 1404 8 973 § 1012 § 1053 & 1095 § 1,138
Field Service Tech 1,250 1,300 4,382 ‘4406 2t 1482 - - 780 781 822 B85 - BOD.
Total Bduestion $ 2850 § 2964 § 2660 § 2756 § . 2886 § 1,734 § 1,803 § 1878 § 1950 § 2,028
M&S : ) : .
Mater Readers 4 6400 $ 8624 % 5142 $ 5322 % 5308 § 3,801 § 3934 § 4071 $ 4214 § 4,361
Fipid Service Tech 3,625 3,792 3,883 < 4,018 4,160 2,153 : 2,228 2,306 2,387 2,470
Total M&S - $ 10006 & 10376 § 9,025 § $341 § 5668 § 5953 § 6,462 3 8,377 % 6601 8 6,832
Conlract Services ’ . ’ )
Meter Readers % 5800 % 5786 § 4489 % 4657 % ° 4,820 % 3,326 § 3442 % 3,862 % 3887 % 3.815
Field Service Tech 1,250 1234 1,339 1,386 : 1,434 742 768 795 823 852
Total Contract Services 3 6,850 § 7080 § 5838 % 6043 3 . 6254 § 4,068 $ 4210 & 4358 § 4510 § 4668
Page 2 of 4
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Fuel
Meter Readers
Field Service Tech
Total Fusl
Insurance
Meter Readers
Fleld Service Tech
Total Insurance
Misc.
Meater Readers
Fledd Setvice Tech

Tolal Miscellansgus

Meter Reading Equipment Malntenance
Harg-held
Drive-by
Software
Instaliation Programmer

Total Annual Meter Reading Budget
Meter Readers
Fleld Serviee Tech

Meter Reading Operating Budget

e

Customer Service Retated
Total Customer Semvice

Total Meter Reading Related

Operating Cost per Read
Regular Meter Read
Fieid Service Read
Regutar + Fleld Service
Reg + Field Serv. + Cust. Serv.

HDR Engineering, [ne.

|

e

Northem Kentucky Water sttnct

Meter Reading ?easmmty Ssudy
10-Year Flanning Honznn Cost Model
Dnveusy Radig Frequeﬂcy £
Current Moter Reading and Billing Fraquancy with 10-year AMR Deploymem

(Updated: July 18, 2005) |

Year &

Year1 Year 2 Year3 Ygar 4 Year 5 Year? Year8 Yaar g Year 10
5 7600 % Ted42 & 6,225 % jﬁ.SGS $ 8,787 § 4,735 § 4849 § 5171 % 5404 § 5,647
) 5,750 7,064 7,371 7,703 80850 4,208 4,395 4,563 4,806 5,016
$ 14350 $ 14996 § 13586 § 1:4,208 5 14,847 § 8941 § 89344 3 9784 § 10,204 § 10663
. ]

3 14400 3 15420 § 11807 3 12502 § . 13127 % 8,189 3 0648 % 14,431 § 10638 § 11,170
5,150 5408 5,678 5,962 6260 3,286 3,451 3,623 3.804 3,898
$ 19,550 $ 20,528 § 17585 § 18484 § 19,387 % 12,476 $ 13,092 % 13,784 & 14442 § 15184
by 1,360 3 1408 § 1093 § ?1,?3? § . 110 3 808 § B3 § 865 % 895 % 827
750 776 803 832 ' get 445 461 A77 494 511
1 2110 % x84 & 1896 % 18682 $ . 2031 § 1253 % 1,297 $ 1,342 § 1388 3 1,438
$ 2,250 & 2306 $ 1.881 § 1,938 § 1,987 3% 1018 § 1,044 3% 10710 $ 1097 § 1,124
% 2000 3% 2,080 $ 2101 ¢ 2184 § - 2208 § 2283 % 2318 § 2377 % 2437 & 2,498
3 1.600 $ 1,026 & 1951 § 1,077 & 1,104 & 1431 8 31460 S 1,189 % 1,218 % 1,248
$ 50G % 313 % 825 § : 538 % 552 % 283 & 280 % 7 % 308 % 312
$ 283242 $ 272898 § 212911 § 220,555 $ ;228,4?? § 15848% § 184,178 3 170076 F 176188 § 182,524
145,054 151,317 156,771 162,424 ~ 168,282 87,177 90,523 93,584 96,954 100,467
$ 400,207 $ 42405 § 369683 $ 382978 § 306,750 & 245666 3 254,502 § 26386t § 273153 § 282,991
$ 1,308,736 51,373,197 $1,439,7$8 $1.508496 $ ‘?%.582‘,642 $ 1,659,327 $ 1,789,724 $ 1,824,033 $1,912410 $2,005,078
5 1719032 1787212 § 1.509,420 31.832,475 k] ﬁ,979.401 $ 1,804,503 § 1,994226 § 2,087.894 $2.186,563 $2,288.060
$0.78 $0.50 50.62 15063 $0.65 $0.44 $0.45 $0.46 $0A47 $048
315,68 $16.03 $16.40 $16.77 $17.15 $8.77 sn97 $9.18 3039 . $5.60
$1.18 %1.21 $1.04 SS1.G7 $1.09 80.67 $0.68 $0.70¢ $0.71 $0.78
$4.97 $5.13 $6.10 $5.27 $5.44 $5.17 $5.34 £5.52 $5.70 §5.89

Page 3 of 4



Capitat Hems
Vehicles

Meter Reader Vahicles Reg'd
Ficld Service Tech Veicles Req'd
yehicle Purchases (Refirements}

_ Calouiated Vehicle Reptagements
Required Vehicle Replacements

Reading Equipment

# of Interrogators (1FTE}
# of Spare Interrogators
‘nterragalor Purehases {Retiraments}
Calculated Interr, Replacements
Required Intervogator Replanemenis
instaliation Programmers Req'd
Programiners Purchasaed {Refired)
Caloulated Prog. Replacements
Required Programmer Replacements
Drive-by Lnits Reqd

-Drive-by Units Purchased
Diive-by Units Replaced

Mobile Intesface Unit

“Years lo Replace Existing Pads
Pads Replaced/Year
Cummulative Replacsd
Mew Services instalied
Total Pads Installed & Replaced
Cummulative Replaced & nstatled
MIU Cost :

- Installation Cost

Capital Budget
vehicle Purchases {Retirements}

Reating Equipment Purchases {Ret.}
Hand-Heid
. instatiation Programmers
Drive-by
Motile Inferface Unit
Total Capital Budget

Tots] Budget {Operating + Capital)

-

Net Present Vafue
Discoun Rate {Cost of Capital)
NPV of Total Expenditures

Total Cost perRead . -

HDR Engineering, Inc.

Northiern Kentucky Water District
Meter Reading Feaslbility Study
16.Year Planning Hdrizon Gost Model
: Drive-By Radig Frequencyf
Current ieter Reading and Bifling Freqiency with 10-year AMR Deploymerit
{Updated: Jily 18, 2005) | )

Yoarl Year2 Year3 Year 4 Yeard - Yearb Year? Year g Year @ Year 10
448 448 336 "33 436 2.24 224 2.24 2.24 2.24
2.20 2.20 220 2.20 2.20 110 119 110 1.10 110
6.58 - (119 . . 2.22) - - - -
- . - 668 - {1.12)
- - - 3.34 - -
4 4 3 3 3 1 1 1 1 1
1 k 1 1 k] 1 1 1 1 1
5 - 5} - - @ - - - -
- 5 - 5 - -
- 2 - - - -
2 2 .2 2 2 1 1 4 1 1
2 - - - - m - - - -
- o - " "
- 1 - - - .
2 2 2 2 2 2 2 2 2 2
2 - - - - - - - - -
- ] - " -
10 . : .
7,863 7,963 T7.963 7953 : 78683 7,983 7963 7,583 7,963 7,963
7,963 15,920 23,888 31,851 39,814 47777 55740 63,702 71,655 79,628
- 1,035 1,048 - 1,082 1,076 1,080 1,104 1,118 1,133 1,148
7.063 8,098 2012 9,028 9,039 9,083 4,087 9,082 9,006 2,411
7,963 6,951 25,072 34997 44,038 53,089 62,156 71,237 80,333 89,444
$ 7600 § 7686 § 7880 § 8077 § 8279 8 B4ES 2698 § 89.15 .§ 9138 §  93.66
] 1500 $ 1553 § 1607 § 1663 9 17.21 8 17.82 § 1844 § 1908 § 1975 § 2044
$ 133800 § - % {3478 % -5 -8 (7.533) § - § 84988 § - 3 -
14,600 - {588} - - - - - - -
5,000 . - - - - . - - -
85,000 - - Lo -, 96,170 - - _ - -
715,652 831.307 854,807 __BTB.9%4 S03.860 . 929459 955,764 gapoT4  1.010.838 1039617
S Us4252 $ 831,307 § 850800 3 878,804 s 003860 § 1018098 § ¢55T7E4 § 1,067,963 $1,010,838 § 1,038,817
§ 2,673,284 $2.628609 $ 2660311 $2771468 § 2,883270 § 2023088 § 2950011 3 3155656 $3,196400 33,327,588
6.0% -
$21,197,469
3 773 % 751 § 750 8 T4 %, 192 % 783 § 790 § B34 $ 834 § 8.57
Page d of 4



Metler Reading

Meters
Tolal Melers
Meters with MIU

Read Frequency
Quatierly %
Bi-monthly %
Monthly %
Total

Annuaf Reads
Quarterly
Bi-monthly
Monthly
Total

Reads by Read Type
Mobile Reads Monthly, Aanusl Tot.
Mobile Meters Read Monthly
soblle Reads Bl-Monthly, Annual Tel.
Mobile Meters Read Bi-Monthly
Mabile Réads Quarterly, Annual Tot.
Mobile Meters Read Quarterly
Total Annual Mohile Reads
Touch Read Monthly, Annual Tot.
Touch Read Bi-Monthly, Annual Tol.
Touch Read Quarterly, Annual Tot.
Total Annual Touch Reads
Total Annual Reads

Reading Days/Year Touch Pad
Reading Days/Man Week
HolidaysfYear
Vacation DaysfYear
Sick Days/Year
Total Reading DaysfYear
Reads/Man Day

Reading Days/Year Mobile Radio
Reading DaysiMan Week
Holidays/Yesr
Vacation Days/Year
Sick Days/Year .
Total Reading Days/Year

HIIR Engineering, Inc.

Currant Meter Reading and Billing. Freqlency w

5 i
A £
| L . ]
Northern Kentucky Water District
Meter Reading Feasiblity Stidy
10-Year Planning Harizon CostiMods!

Fixed Network Redlo Frequency .
ith §0-year AMR Deployment

{Updated: July 18, 2605)%

Year 1 Year 2 Ygar: 3 Year4 i Years Year 6 Year7 Year 8 Year 9 Year10
: ;
79,628 80,663 8‘;i J12 82,774 i 83,850 84,940 86,044 87,183 88,285 89,444
3,981 12,462 21,467 30,485 30,817 43,562 57622 86,697 75,785 84,688
-§7.2% o7.2% 97.2% 97.2% 1 §7.2% 97.2% 97.2% 97.2% 97.2% G97.2%
0.0% 0.0% 0.0% Cpo% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
2.8% 2.8% 2.8% © 2.8% 2.8% 2.8% 2.8% 2.8% 2.8% 2.8%
100:.0% 160.0% 1{?0.(}% :100;0% ' 100.0% 400.0% 100.0% 100.0% 100.0% 100.0%
309,594 . 313,618 317,686 321,826 326,000 330,247 334,539 338,880 343,205 347,758
26,765 27.103 27458 - 27,812 ! 28,174 28,540 2891 28,287 29,867 36,053 '
336,349 340,721 348,151 349,63? i 354,183 358,787 363,450 368,177 372,962 377.811
26,755 27103 27,455 :27,81 2 - 28,174 28,540 28911 20,287 28,867 30,0583
2,730 2,259 2,268 L2318 2,348 2,378 2,409 2,441 2472 2.504
7,008 _ 40,814 76,746 1 12,669 148,677 184,735 220,851 25?,(;26 293,2:.51 329.&38
1,752 10,204 19,178 ‘28,167 37,169 45,184 55,213 64,257 73,313 82,385
33,761 67,917 104,171 140,481 176,851 213,275 249,762 286,313 322,918 359,591
302,588 272,804 240,880 ,‘;209‘156 177,332 145,512 113,588 81,854 50,044 18,220
302588 272,804 240,980 209,150 177,332 145,512 113,688 81,864 50,044 18,220
336,340 340,724 345,151 345,637 354,183 358,787 363,450 6877 372,962 377,811
4 4 4 4 4 4 4 4 4 4
12 12 12 12 12 12 12 12 i2 12
10 10 10 10 10 10 10 19 10 10
5 5 5 5 ' - 5 5 5 8 5 5
181 18% 181 181 181 181 181 184 181 184
450 480 - AB0 450 450 450 450 450 450 450 -
5 5 5 5 B 5 5 g 5 5
12 12 12 12 12 12 12 12 12 12
10 10 10 10 1Q 10 10 10 1Q 10
5 5 [ 5 . 5 5 5 5 5 51
233 233 . 233 233 233 233 233 233 233 233
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| R

Eleld Service (Meter Reading Related)

Fiskd Servica Reads per Year
Cust. Serv. Request'% of Msters
FinakReads % of Meters
Annual Customer Service Req.
Annual Final Reads
Total Annual Field Service Reads
Field Service Reads by Read Type
Mobile Reads
Touch Reads
. ‘Total Annuat Fleld Service Reads
Fleld Service DaysfYear
Service Days/Man Week
Holldays/Yeaar
Vagcation Days/Year
Sick Days/Year
Total Reading Days/Year
Visits/Man Day Touch Pad

Parsonnel Regquired
Calcllated Meter Readers

Meter Readers FTE

Metar Reader Super..

Calculated Field Service Techs
" Fleld Service Techs FTE

Field Service Super.

Operating Expenses
Meter Relatad
Salary
Meter Readers
Field Service Tech
Meter Reader Suparviser
Field Service Tech Supervisor
Total Salary
Educalion
Meter Readers
Field Service Tech ~
Total Educatlon
M&8s
Meter Readers
Fietd Service Tech

Total M&S

MDR Engineering, Inc.

Northem Kentugky Watelisnstnci
Mater Reading Feasbillty Sis:dy
10-Year Planning Horizon Cost Model
Fixed Netwark Radio Freqliency
Cureert Meter Reading and Billing Frequency wsth 10-yeat AMR Deployment
’ (Updaleci July 18; 21}05}

Year 10

Year § Year 2 Year3 Yﬂ'_ﬁ}_ Yearh Yoar® Year? Year8 Yoear

4.3% 4.3% 4.3% 4.3% 4.3% 4.3% 4.3% 4.3% 4.3% 4.3%
7.4% TA% 74% T4% ° T4% 74% T.4% 74% 74% T4%

3424 3,469 - 3,514 3558 . 3,606 3,652 3,700 3,748 3,797 3,846

5,892 5,859 , 6,047 6,128 8,205 6,286 £.367 6,450 5,534 6619

2,316 9,438 9,580 9,685 9,840 9,838 10,087 143,198 10,331 10,465

e

488 1,458 2,512 3,567 . 4,623 5602 6,742 7.804 8,887 9,832

8,851 7,980 7.048 6,118 5187 4,256 3,325 2,385 1,464 §33

9,316 3,438 ' 8,560 9,685 9,810 3,938 14,087 10,198 10,331 10,468

5 5 5 5 ' 5 5 5 5 5 5

12 12 12 12 12 12 12 12 12 12

10 G 10 0 10 10 10 10 10 10

5 5 5 L 5 B 5 5 5 5

233 233 233 233 233 233 233 233 233 233

25 25 25 25 25 25 25 25 25 25

37 3.3 3.0 28 2.2 1.8 14 1.0 1.0 1.0

4 4 3 37 3 2 2 1 1 1
48% -48% 36% 36% 36% 24% 24% 12% 12% 12%

1.5 T4 1.2 11 1.0 1.0 1.0 1.0 1.0 1.0,

2 2 2 2 1 1 1 1 1 %
20% 20% 20% 20% 10% 10% 10% 10% 10% © 10%
183,572 § 189,888 § 147486 3 152,648 $ 167,960 108,13 8§ 112,828 $ 58,380 60,432 62,548
111,879 . 115,795 119,848 124,042 - 654,192 66,439 68,764 71,17% 73,662 78,240
36,950 38.254 29,894 30734 31,808 21,948 2277 11,756 12,167 12,593
15,400 15,939 18,497 _ 17,074 8,836 9,145 9,485 9,797 10,138 10,484
47812 § 359,985 $ 313,524 $ . 324498 $ 262,827 206,545 % 213,775 § 151112 ) 188,401 161,878
16800 & 1884 B 1298 $.. 1 350 $ 1,404 a3 5 1,012 & 526 - 847 569
1,250 1,300 1352 1406 : 731 780 791 822 885 890
2,850 B 2864 § 28650 § 2756 % 2,135 1,734 § 1,803 & 1,348 1,403 5 1,458
6400 & 6624 § 5142 § 5,322 $ 5508 - 3801 8 39834 3 2,036 - 2107 § 2,184
3625 3,752 3883 - 4010 2,080 2,153 2,228 2,306 2,387 2,470
10025 § 10376 § ~ 9025 % 341 % 7,588 5953 % 6,162 % 4,342 4494 § 4,651
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Contract Services
Meter Readers
Fisld Service Tech

Totat Contract Services
Fuel
Meter Readers
Field Service Tech
Total Fuel
insurance
- ‘Mefer Readers -
Field Service Tech
Total insurance
Misc.
Meter Readers
Field Service Tech
TFatal Misceilanzous
Mster Reading Equipment Maintenance
Hand-held
Coflactors
Software
-Installation Programmer
Total Annusl Meter Reading Budget
Meter Readers
Fleld Service Tech

Meter Reading Operating Budget

=

Customer Service Related
Total Custorner Service”

Total Meler Reading Related

Operating Cost per Read
Reguiar Meter Read
Field Service Read
Regutar + Field Service
Reg + Figld Serv. + Cust, Serv,

HDR Engineering, nc.

Northern Kentucky Water District
Meter Reading Feasibility Study
10-Year Planning Harizon. Cost Model
Fixed Network Radm :"-'requency
Current M&:er Reading and Billing Frequency with' $O-year AMR Deploymenr
(Upda!ed Jﬂiy 18, 2@05}
Yeai 1 Year2 Year3 Year 4 , }’_e_g_ré Years Year7 Year8 Year9 ' Year 10
) 5800 5 5796 § 4498 § © 4657 3 4.820- % 3326 % 3442 % 4,781 % 1,844 % 1,908
4,250 1,284 1,339 . 1386 717 742 768 785 823 852
3 6,850 § 70650 % 5838 $ 6043 § 5,537 % 4068 3 4210 % 2576 9 2,667 % 2,760
5 TEH-% V942§ 6295 § . 6505 3 §797 § 4,735 4849 § 2586 § 2702 & 2824
6.750 7.054 7,371 C 7703 4,025 4,206 4,395 4,593 4,800 5016
$ 14350 § 14896 3 13596 % ) 4,208 $ we2z 8941 3§ 9344 & 7178 § 7502 % 7,839
$ 14400 % 151420 $ 11,007 § 12502 $ 18,427 % 9,189 § 9549 § 5066 §$ 5319 § 4,585
5150 5A4G8 5,678 5962 3,130 3,288 - 3.451 3823 3,804 3,995
3 18550 § 20,528 1_‘7,585 T 18,464 5 15257 % 12476 § 134089 8,689 9,122 § 9,579
$ 1,360 § 1,408 1,083 1,131 5 1,170 & BG8 % 836 % 433 3 448 % 453
750 776 803 832 - 430 445 461 477 494 511
5 Z1g $ 2184 % 1,886 § ) 1862 % 1,601 % 12583 $ 1,297 % 910§ 242§ 974
$ 1,960 § 2009 3 1471 § ‘ 1508 % 1,236 3 950 § §74 & 656 % 882 3 599
& 20,000 $ 20500 § 21013 § 21538 ¢ 22,076 § 22628 § 23194 3 23774 § 24388 5 24977
$ 2000 $ 2050 § 2107 5§ 2154 % 2208 % 2263 % 231¢ 3 2377 & 2437 5§ 2498
E3 500 § 513 ¢ 525 § 538 3 276 % 83 3 280 % 297 % 305 3 312
3 281,952 § 291876 $ 232463 § 240,585 § 248423 § 179,318 § 186, 144: § 100688 § N 5.358 $ 117,157
146,084 151,317 156,771 162,424 84,141 87177 90,323 93,5684 96,96*{; 100,467
3 428,007 § 443133 $ 389224 § 403008 § 3325684 § 267005 § 276467 $ 203270 $ 210,322 § 217,624
$ 1309736 $1373197 $1430738 $1,509496 § 1582642 § 1659327 § 1799724 § 1,824,083 § 1912410 §2,005078
$ 1,737,742 $1.816380 51,828,962 §$ 1,012,505 $ 1915208 $ 1926422 $ 2,016,181 $ 2,027,303 § 2,122,732 $2,222,703
$0.84 $0.86 $0.67 | 5060 $0.70 $0.50 $0.51 50.30 $0.30 50.31
$15.68 $16.03 $16.40 $16.77 $8.58 $8.77 $8.97 $9.18 $9.39 $8.50
$1.24 $1.27 $1.10 $1.12 $0.91 $0.72 $0.74 $0.564 $0.55 3056
$5.03 $5.19 $5.16 $5.32 $5.26 $5.22 $5.46 $5.38 55.54 §5.72
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Capital flems

yehicles
Meter Readsr Vehicles Req'd
Figld Service Tech Vehlcles Req'd
Vahicle Puschasas (Retiraments}
Calculgted Vehicle Replacements
Rrequired Vehicte Replacements

Reading Equipment

. #of Intarrogators {1/FTE)
# of Spare Inferrogatons
Interrogator Purchases (Retiremanis)
Calculated Inter. Replacemsnts
Retuirad [nterrogator Replacements
installation Programmers Red'd
Programmers Pyrchasad (Retired)
Caiculaled Prog. Replacements
Required Programmer Replacements
Fixed Units Reg'd
Fixed Units Purchased
Fived Unlts Replaced

tobiie interface Unit
Years to Replace Existing Pads
Pads Replacetiear
Cummulative Replaced
New Services Instalied
Total Pads instafied & Replaced
Cummudative Replaced & instalied
iy Cost
installation Cost

Capital Budgot
yahicle Purchases (Re:ﬂremen!s)
faading Equipment Purchases (Ret)
Hand-Held
Instafiation Programmers
Fined Infrastructure ~
Nohile Interface Uit

Tatal Capital Budget

Tota! Budiet {Operating * Capital}

Net Present Vajug -
Discount Rate (Cost of Capital)
NEV of Total Expendilures

Tatal Costper Read

+DR Engineering. Inc.

- -

R

$

Northern Kentucky Water District
woter Reading Feasibility Study
10-Yedr Planning. Horizon Cos{ Modsl
Fixed Network Radia Fraquency _
Current Meter Reading an Biliing Frequercy with|10-year AMR Deployment

'gUpdated:-Ju}y 18, 2005},
Year 1 Year2 Year3 Yoard  Year Year § Year?7 Year8
448 448 336 338 3.36 2.24 2.24 112
2.20 220 220 220 1.46 1.40 1.10 1,10
6.68 - 11:42) Co- _ 1.40) (4.12) - (1.12)
, : : . - 6.68
] . - 222
5 5 4 4 2 2 1
2 2 1 1 1 1 1 1
7 - @ - 0! ) - (1)
- 7 - @
. <) - -
2 2 2 2 1 1 1 1
2, - - (1 . . .
: - 2 - -
: - 1 - -
1 1 1 L 1 1 1 1
1 - - - . . . .
10 .
7,963 7963 7063 . 7.983 7,963 7,963 7,063 7,963
7,963 15.926 snges 31,851 39,814 47,777 55,740 63,702
. 1,035 1,049 1,062 1,076 1,090 1104 1,119
7963 5008 gpi2 . 9.025 9,039 9,063 2,067 9.082
7,963 18,961 segr2 34907 44036 53,085 52156 74237
Sspo § 9738 § 9981 § 402309 ioags § 0748 § 11017 S 11293 $
j5g0 ¢ 4553 § 1607 3 1883 ¥ A724 & . ATEZ S 15A4 § 1908 §
423600 S . 0§ (Ba2®) 8 . 8 pens GEHS . s 2799 8
19,600 . A7 - {©18} 6,336 . (666)
5,000 - .- - {552) 2,829 - -
360,000 - - L. . . R .
e75908 _ 1018862 _ 1,084,267 17308 1403412 1134307 1456076 _ 1.198.882
1494108 51015852 $1099.862 51073368 § 10986%6 $ 1130671 $ 1,168,078
331,850 §2.832242 $2808525 $2005873 § 3013841 § 3006093 9 3,182.269
6.0%
$22,754,859
sos 5§ 809 § 89 3 B 3 828 § 83 % 852 § 860 S

Years Year A0
1,42 1.2
110 140
- (1.42)

1 4

1 1

- 1y

1 E

- (4]

1 1
7963 7,953
74,665 19,8528
1,433 1,448
9,096 g1t
80,333 BDL44
11575 § 11864
1978 § 2044
- 3 -

1932486 1,267,180

JELA Lt Bl g

§ 1226207 B 1232485 § 1,267,180

3 3253510 % 338521 $3,480,882

875 % 8.98
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Metors
Growth Factor
Meter Count
Read Fraquency (Monthly % of Meters)
Touch Read
Mobile Walk
Maobile Drive-by
Fixed Radio
Read Fragye
Touch Read
Mabile Walk
Wohile Drive-by
Fixed Raglo
Field Service Visits (% of Meters)
Customer Service/Billing
Final Reads
Reading and Fleld Visit Froductivity
Mater Reading
Touch Read Days per Waak
Motille Walk Days pef Week
Moblle Drive-by Days per Week
Fixed. Radic Days per Week
Touch Reads per Day
Mobile Walk Reads per Day
Moblle Drive-by Reads per Day
Field Visils
Touch Read Days per Week
Mobile. Walk Days per Weak
Mobile Drive-by Days per Week
Fixed Radls Days per Week
Touch Read Visits per Day
Mobile Wak Visits. per Day
‘Moblte Drive-by Visity per Day
Reao‘lng and Fleld Visit Pald Time Off
Meter Reading
Holigays/Year
Vacalion DaysiYear
Sick Days/Year
Field Visits
Helidays/Vear
Vacation DaysfYear
Slek Days/Year

Bi-monthly % of Meters

HDR Enginesring, Inc.

Northern Kentucky Water Dastri ct
Meter Reading Feasibility Stidy

10:Ygar Plansiing Horizon Cost Model
Model Inpuls ‘

Current Meter Reading and Blling' Frequancy with Z O-year AMR Daployment

Year 1

79,628

2.8%
2.8%
2.8%
8%

4.0%
0.8%
0.0%
G.0%

43%
TA%

2%
35
20

1z
16

5

12
H

{Updsted: July 18, 2065}

Year2 Year3 Year4 ‘P Year§
1.3% 4a% . 13% 1.3%
80,663 81,742 ‘82,774 83,850
2.8% 2.8% 2.8% A.8%
2.8% 2.8% 3.8% 3.8%
2.8% 28% 2.6% 2.8%
2.9% 2.6% 2.8% 2.8%
0.0% 0.0%  0.0% 0.0%
0.0% 00% 0.0% 0.0%
8.40% 0.0% 0.0% 0.0%
0.0% L 0.0% 0.0% 0.0%
£.3% A% 4.3% 4.3%
7.4% - 7.4% 7.4% 7.4%
4 4 4 4
4 & 4 &
5 5 5 5
5 5 5 5
458 250 A5t 450
400 . 800 300 200
16,000 19.660 10,000 10.000
5 5 5 - 5
5 5 5 5
5 5 5 5
5 5 5 5
25 25 25 25
35 5 35 35
80 ¢ 90 g0
12 12 1z 42
10 1w 10 10
5 5 5 5
12 42 12 12
1@ 10 10 10
5 5 3 5

Year &

1.3%
‘84,940

2.8%
2.8%
2.8%
2.8%

0.0%
{.6%
£.0%
3.8%

4.%%
74%

12
g

12
kit

12
gy

12
1¢

&

Year 8

1.3%
87,163

28%
28%
2.8%
2.8%

0.0%
8.8%
3.60%
0.8%

4.3%.

T4%

12
10

g

12
18

Year g

1.3%
88,296

2.8%
28%
2.8%
2.8%

0.0%
0.0%
G.0%
4.0%

4.3%
7.4%

12
10

12
10

Year 10

1 3%
89,444

28%
2,8%
2.8%
2.8%

8.0%
0%
G.0%
0.4

4.3%
74%

Page 1of 4



Operating Expenses
Meter Related
Salary
Growth Factor {Inflation}
Paid Hours per Yesr .
Meter Readers Hourly Rate
Field Service Tach Houtly Rate
Read & FS Benefits Multiplier
Loaded Mater Reading Rate
Loaded Field Service Tech Rate
Mater Reader Super. Annual
Fleld Service Tech Super. Annual
Super Benefits Muttipiter
At Reader Super. Loaded Annual
Field Sev. Super. Loaded Annual
Read Supervisor/FTE
Fleld Srv Super/FTE
Education '
* Growth Faclor {Inflalidn)
Malor Readars $/FTE
Fleld Servica $IFTE
Materlai & Supplies
Growih Fagtor (inflation).
Meter Readars $FTE
Figld Service $FTE
Contract Services
Growth Factor (Inflation}
Meter Readers $FTE
Fleld Service $IFTE
Fual
Growth Factor {Inffation)
. Meter Readers $FTE
Fleld Service $/FTE
Ingurance
Growth Factor (inflation}
Meter Readers 3/FTE
Field Service §FTE -
Misc. .
Growih Factor (Infiation)
' Metat Raaders $IFTE
Field Service $FTE

HDR Engineering, inc.

-

£A &% W1 £ W O 3 &0

h o

< &R

~
|
|
I
.

Northem Kentucky Water District
Mater Resding Feasibiity Sthdy
10-Year Planning Horizon Cost Medel

‘Model puls :
Rrequency with 10-ysar AMR Deployment
{Updated: July 18, 2005}%

Current Meater Reading and Bliling

Year 1 Year? Yeard .
3.5% 3.5%
2080 2,080 2,061
1576 8§ 1631 & 16.88
1921 § 19.88 $ 20.58
14 1.4 14
2206 $ 2284 3B 2364
2689 § 7754 & 28,81
55000 $ 56826 § 58,917
55000 § 56925 B 58,917
14 t.4 1.4
77000 § 79695 B 82,484 -
77000 $ 78595 § 82,484
4% :
10%
4.8% A.0%
40000 § 41600 8 432684
57500 § 65000 % 876.00
' 5% 3.5%
150000 § 4.655.00 $ 1713288
181250 § 187594 3 1,941.60
1.5% - 5.5%
140000 $ 144800 $ 149972 -
B2500 & B4888 % 669,52
4.8% AB%Y
1,900.00 § 198550 § 207485
337500 & 352688 § 358550
4% 5.0%
360000 3 378000 § 3.969.00
2575.00 % 270375 % 2,838.94
25% 3.5%
25000 5 3B19C § 264,22
476500 $ 38843 B 401.71

. h ) 45 P O o o

5
S

$

3
%

3
3

Yéar4

35%

2.630
1747
;2130
' LY}
| 2445

20.82
160,979
160,979
.14
88,371
185,371

L 40%
©449.95
703.04

. 3.5%
177335
2,009.55

. A%
1,552.21
652.95

45
2,168.22
385144

. BO%
& 167.45
2,080.88

3.5%
376,98
877

. Year$ Year &

{

: 3.5% 3.5%

i 2,080 2,089
4 1808 3 18.72
$; 2204 8 22,82

{ G4 1.4
s 2532 ' § 26.21
i 086 .5 31.94
$ 63114 § 65323
$. 63114 § 65323
: 1.4 14
& 88359 § 91482
$ 88388 5 9 AB2
40% 55%
§ 46794 § 48666
$ 73118 § 76041
; 3.8 3.5%
§ 183604 § 190030
¢ 207380 % 215268
3.5% 3.8%

§ 160853 § 166276
5 71720 3 T2
A.5% AS%
§ 226579 § 236775
$ 402476 § 420686
. 5.0% 5.0%
$ 437582 5 459461
§$ 3,12853 § 3,28543
1.5% . $5%
§ 39046 & 40381
$ 43032 9 445.38

9 Y A o &N o

Year 7

3.5%
2880
19,37
23.61

14
2712
33.06

87,609
87,609
1.4

94,653
94,853

£5%
506.13
790.82

3.5%
1,566.81
2,228.03

3.5%
4,720,986
768,28

4.5%
247429
4.385.13

5.0%
452434
3.450.75

3.5%
417.95
48097

2 & o4 & 3 D &2

§
5

Year 8

3.5%
080
20.05
24.44

1.4
28.07
34.22

84,975
69,975
4.4
97,966
o7,968

4.0%
528.37
§22.46

2.5%
2,035,65
2,306.01

3.5%
1,781.19
78517

4:5%
2,585.64
4,552.91

5.0%
5,065.56
3,623.28

35%
432.57
477.10

1 R 3 £

Yeard Year 10
3.8% 3.5%
2080 2080
2075 .% 24.45
2530 % 26.18
1.4 Ct4
2805 % 30.07
3841 & 3665
72424 5 74959
72424 & 74,959
1.4 1.4
104394 § 104,943
104394 § 104,943
£.0%, 4.0%
54743 $ 0 58932
85536 $  B89.GY.
3.5% 3.58%
210688 § 2,180.64
238672 & 247025
3.5% 3EY%
1,543.63 $ 1,908.06
22301 §  851at
4.5% 4.5%
2701.86 § 2,823.58
4,799.59 § 5,015.57
5.0% 5.0%
531884 § 558473
3,304.45 $ 3,994.67
‘3\5"1'9 - 3.#%
44772 3 AG3.39
49380 $ 51109
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Northemn Kentucky Water District
‘Meter Reading Feasibility Stdy
10-Year Planning [—Zdnzon Cost Medet
T Model Inputs ‘
Current Meier Reading and. Billing Frequency with 10-yeas AMR Depioymerzt
{Updated: July 18, 2005):

o Year 1 Year2 Year3 Year 4 l Year§ Year& Year? Yearg © Yewr8 Year 10
Metar Reading Equipment Maintenance o ' [ :
Growth Factor {Inflation) 2.5% 25% o2B% 2.5% 2.5% 2.5% .84, 7 6%, 7 8%,
Touch Read Hand-held % 286 % 287 & 294 § 302 §. 308 § 317§ 325 3 333 % 341 § 350
- Mebile Hand-held - $ 50§ 461 $ 473§ 485 §' 497 % 509 3 522 % 535 % 548 % 562
Drive-by & 1008 § 1025 § 105t $ 1077 §; 1,104 & 1,131 § 1,180 § 1,188 & 1,218 3 1,249
Colisctors % 20 % 208 § ;210§ 215 & 221 % - 226 -3 232 3% 238 3§ 244 % 250°
Touch and Mobile Software b 4,000 § 1025 § 1,051 § 1077 § 1,104 3 1,131 § 1160 % 1,18¢ $ 1218 § 1,249
Fixed Software $ 2000 § 2,060 $ 2107 $ 2,454 % 2208 % 2,263 § 2318 § 2377 % 2437 3§ 2,458
nstallation Programimers 3 256 $ 258 § (263 § %9 § 278 283 5 2090 % 297 $ 305 $ M2
Customer Service Related ’ ) :
Growth Faclor 3.5% 35% 3.8% 3 3.5% 3.5% 3.5% 3.8% 3.5% 3.5%
Account Service Total & 1308050 .
e ?;s!: perd Read 3 379 & 392 8 406 § 4.240 $ 435 $ 450 % 468 § 482 & 495 § 5.16
apital Relate N : .
Vehicles . ! :
Cost Growih Factor 3.5% 3.5% CoAsY% 3.5% 3.5% 3.5% 3.5% 8%  3.5%
Vehicle Cost _ § 20000 § 20700 § 21425 $ 2274 § 22950 § 23754 $ 24585 § 25446 $ 26,335 § 27,258
Vehicle Life In Years ~ 7 hputs restricted to values of 4 to wyaam g '
Reading Equipment :
_Cost Growth Factor 2.5% 2.5% . 15% - 25% 2.5% 2.5% 2.5% 2.5% 2.5%
Touch Pad Interrogator Cost $ 2860 3 2870 § 2042 % 3015 $i 300t § 3,168 % 3247 $ 3328 % 3412 § 3497
Touch-Pad Interragator Life & mputs restricted to values of 410 10 years| . ]
Touch Pad Pocket Pro Cost & 400 $ 410 8 420 § . 4N $; 42 453 $ 464 & 475 % 487 $ 500
Taugh Fad Pocket Pro Life . & Inputs restricted to values of 4 b 10 years: _
Mobite Inferrogator Cost 5 - 5500 § 2 4613 § 4728 § | 4846 @ 4967 3 5001 3 521¢ $ 5343 $ 5483 3 5620
Moblle intarrogator Life . 5 fiputs restricted to varues of 41010 years; ' ’
interrogator Spares % of FTE 28% :
instaliation Programmer Cost % 2300 % 2563 2827 § 2,692 $ 2,760 & 2820 % 2899 % 2972 % 3046 % 3,122
Instaliation Programmer Life & Inputs réstricted to values of 4 to 10 years;: ’
Mobile Walk
Systern Computer  ~ % 2,500
Software and Training $ 10,800 .
‘Total Mobile Walk Startup Cost $ 42500 § 12813 & 13,433 % 13481 § 13,798 % 14143 § 14496 § 14,859 $ 15230 § 155611
o § Inputs restricted to values of 4 {o 10 years. ’
Drive-by 7
Mobile Callector $ 30,008 .
System Computer E 2500 . ;
Software and Training 3 10,000 5 - A : .
“Total Drive-by Mobile Unit Cost $ 42500 § 43563 § 44852 $§ 45768 § 48912 $ 48,085 $ 49287 $ 50519 $ 51782 § 53077
Drive-by Unit Life in Years % Inputs restricted to values of 4 to 16 years: ' '

HDR Engineerng, Inc.  ~ : " Page3dof4
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Northern Kentucky Water District
Meter Reading Feasibility Sudy
10-Ysgar Planning Horlzon Cos‘éhﬁodel
’ * Model Inpuls. :
Current Meter Reading and Blilng Frequency with{10-year AMR Deployment
{Updated: July 18, 2005)

i
1

Year 1 Yoar 2 Yaar3 VYeard =~ - Year§ Year§ Year 7 Year8 Yeary Year 10

Fixed Radio ‘ T
Collector Units 164

. Cost per Collector 5 3,600
Netwark Control Computer % 40,860
‘Sotware and Training $ 20,500 ) , i
Fixed Unit Infrastructure Cost $ 350,000 § 369,000 § 378,225 § 3ILT.G8 307373 3 407307 § 417490 3§ 427927 $ 438625 5 440,591
Fixed Unk Infrastructure Life 15 fnputs restricted to values of 4 to 15 years!

TouchPadand MU - - . :
Initia} Replacement Tima in Years ,
Teuch Read . 10 : P
Mobile Walk ) i
Mohile Drive-by 10 :
Fixed Radic in
Padand MU Cost . - ’
TFouch Read Cost Growth Factor L RE% 2.8% . 5% 2.5%. 2.5% Z.5% 2.5% Z.5% 2.5%
Touch Pad Cost & 1600 8 1533 § 1576 § 1645 § 1656 § 1687 5 1740 $ 1783 § 878 $ 18.73
wMaobile Walk Growth Faclor FE% 2.5% 25% | 35% 2.5% Z.5% 2.5% 2.5% 2.5%
Mobiite Walk MiU Cost 3 5086 % 7688 § 7880 § 80.77 % 8279 % 8486 § 8698 & Bo9.t5 § 91,38 3% 93.66
Moblie Drlve-by Growth Factar .2.8% 2.5% 28% 5% 5% 2:5% 2.5% 2.5% - 2.E%
Mobile Drive-by MU Gost § 7500 % 7688 % 7880 § BO77 % 8279 3 B84.86. § 8598 § 8315 § 91,38 § 93.66
Fixed Radiv Growth Factor 2.5% ; 2.5% 258% . 2.8% 2.5% 2.5% L.5% 2.5% C 2.8
Fixed MIU Cost ' $ 93.00 3 9738 3 9581 $ 10230 § 10486 $ 10748 § 11017 § {1283 $ 11875 § 11884
‘Pad and MiU instaliation Cost 1 : ) : :
Touch Read Cost Growlh Facior 3.5% 3.5% 38% 3.5% 3.5% 3.5% 3.5% 2.5% 3L.5%
Touch Pad Instatfafion Cost 3 18 3 1553 § 16.07 $ 16.63- 1721 § 17.82 & 1844 & 10.08 § 1975 % 2044
Mobile Walk Growth Factor 3.5% © 3.5% 3.5% 3.5% 3.5% 35% 3.5% 3.8% C3.8%
Mobila Walk MiU instaliation Cost % 15 § 1653 § 1607 $ 1663 $ 1721 8 17.82 § 18.44 % 1808 % 1875 3 20044
Mabile Drive-by Growlh Factor 3.5% 3.5% 3.5% 3.5% 3.4% 3.5% 3.83% 3.5% 3.58%
Mabite Drive-by MIU Instaliation Cost  § 18 8 1553 § 1607 % 683 § 17:21 § 1782 % 1844 $ 1908 § 1975 § 20,44
Fixed Radio Growih Eactor 35% 3.5% 35% - 28% 3.5% 3.5% 3.5% 3.5% 3.5%
Fixed MIU Instaliatlon Cost ] 15§ 1653 % 16.07 % 16.63 $ 4721 B 17.82 & 1844 % 19,08 % 19.75 8 20.44

Discount Rate §.0%

[T

m

HDR Engineering, inc. . Pagedof4



( : Northern Kentucky Water District
) : Meter Reading Feasibility Study
10-Year Planning Horizon Cost Mode!
2005 Budget
{Updated July 18, 2005)

Actual Budget

Meter Reading o EIE  §FFIE
Salary $ 197,200 5
Bengfils* 54,300
Education 2,000 $ 400
M&S5 8,000 $ 1,600
Contract Services 7,000 $ 1400
Fuel 9,500 $ 1,800
insurance 18,000 $ 3800
Misc, 1,700 5 340
$ 337,700
Field Service
Salary $ 812,600 - 8
Benefits* 179,000
Education 5,000 $ 625
M&S 14,500 $ 1813
LContract Services S T 5,000 .3 825
Fue! 27,000 $ 3375
o Insurance 20,600 $ 2575
[ S Misc. o ‘ 3,000 $ 375
$ 768,700
Flushing & Leak Detection
Salary o $ 176,900
Benefiis* 71,800
Education 1,000
M&S 10,500
Contract Services 5,060
Fuel 13,500
Insurance . 10,200
Misc. 1,050
$ 289,950
Mater Shop
Salary $ 164,100
Benefits* 56,600
Education 2,000
M&S 48,000
. Confract Services 24,500
Fuel . 11,600
insurance 10,200
Misc. 1,500
3 347,900

HDR Engineering, Inc. - Page 1 of 2



L : Northern Kentucky Water District. -
: Meter Reading Feasibility Study
10-Year Planning Horizon Cost Model

2005 Budget
{Updated July 18, 2005)
Customer Service
Account Service $ 130,850
General 500,650
Courier & Maint. 57,050
1,867,650

Total Customer Service, Readers, Field Service, Flushing&Detection, Meter Shop -
Tots} $§ 3578000

Cost Model Budget Estimate
Meter Reading Total {Total Readers, Field Service @ 25%)

Sélary % 325,350

‘Benefits® 138,080

-Education 3,250

M&s 11,625

Contract Services 8,250

Fuel 16,250

SURUNTSRRRON | 1211 7~1 o - SRR i 1+ S _ - -

Mise. ' 2450

o _ $ 529,375

Y includes Taxes .

Customer Service

Account Service $  1,309.950

General “ - {Cost not impacted by changes in meter reading}

Courier & Maint. ‘ - {Cost not impacied by changes in meter reading)
$ 1,309,950

_Totzl Estimated Reading Budget  $ 1,838,325

HDR Engineering, Inc. Page 2 of 2



Northern Kentucky Water District
Meter Reading Feasibility Study
10-Year Planning Hortzon Cost Model
Meter Type and Meter Reading

(Updated July 18, 2005)

~ Read Type Breakdown
' Manual 8,000 {(Zero by 2008)
Pin 6,500
Touch Pad 64,768
MXU (Radio) . 360
Total 79,628
Instalied Meters
Manufaciurer Size Quantity Read Type
Badger 1.500 3 Manual
Badger 2.000 1 Manual
Badger 3.000 2 Manual
Badger 4.000 1 Manual
Badger 0825 1,170 Manual
Hersey 6.000 8 Manual
Hersey . 8.000 8 Manuzal
o Neptune 1800 308 Touch Read Some manual, some Sensus TR
Naptune . 10‘000 . 2 '{'dﬁ’ah"ﬁéad TR AR e e mate Sl AR it W BT st e S et R e
e Neptune 1.000 636  Touch Read
******** Neptune 2.000 333 Touch Read
T Neptane T TS0 33  Touch Read Most are Sensus TR
Neptune 0.750 1 Manual _
Neptune B25x,750 4433 TouchRead Some manual
Neptune .., 3.000, 57 Touch Read Some manual
Neptune 4.000 40 Touch Read About half are manual
Neptune 0.625 23,177 Touch Read Some manusl
Neptune £.000 3 Manual Some touch read -
Neptune 8.000 7 Manual  Some iotich read
Sensus 1.500 367 Touch Read
Sensus 1,500 1 Manual
Sensus 1.000 872 Touch Read
Sensus 1,000 32 Manual
Sensus 2.00D 480 Touch Read
Sensus 2.000 e} Manual
Sensus B625x%.750 1,764 Touch Read Some manusal
Sensus 3.000 58 Touch Read Some manual
Sensus 4,000 43 Touch Read
Sensus 0625 40,684 Touch Read
Sehsus 0.625 4,854 Touch Read Many manual
‘Sensus £.000 32 . Touch Read
Sensus 8.000 12  Touch Read
79,628

HDR Engineering, Inc.

Fage 1of 2



Northern Kentucky Water District - -
- Meter Reading Feasibility Study
10-Year Planning Horizon Cost Model-
Meter Type and Meter Reading
{Updated July 18, 2005)

Reads

“Quarterly 87.2% 309,565
Bi-rmonthiy - -

Monthly 2.8% 26,840

336,405

Rereads * . 4.3% 3,447

Final Reads * 7.4% 5870

8,317

Total Meter Visits 345,722

* Rereads and Final Reads estimated from actual activity in 2004.

2004 Read Comparison, Supplied by Rusty Collinsworth :
Name # Read Ava. Read % Coded  Avg. lost Avag. Stard Avg. End

oo READEN o §8,929 .. 440 .. .0.003 . . 87 .28 .21 _ . .
f; Reader2 . 62013 487 0.001 jOO | _ a3 7 _20
Reader 3 6as6 513 - 0.002 93 29 R
Reader 4 62,553 416 0.003 105 32 25
" Reader 5 22,032 437 0.004 152 37 30
Reader 6 33,575 396 0.005 08 27 22
Total/Average 309,663 445 '

.* Reader 5 and 6 only read part of the time for the year. Reader 5 fransferred to Flushing. .

Meter Readings per Day

Reading Days per Year 181
Meter Readers . 4,
Meter Readings 336,405
Meter Readings/Day 465

HDR Engineering, inc. Page 2 of 2



-Northern Kentucky Water District
Meter Reading Feasibility Study
10-Year Planning Horizon Cost Model
2005 Meter Reading Frequency
(Updated June 8, 2005)

Area Cycle# #ofRpuies TolalMeters DaystoRead Read Frequency Annual Reads
Newport 81 1 86 1.0 Monthly 792
Sub Districts 73-60 26 2,148 1.0 Monthly 25,752
Belt 36 18 2,553 1.5 Quarlerly 10,212
CC City ' 52 20 4,662 30 Quarterly 18,648
CC Ciy 54 19 3,895 3.0 Quarterly 15,980
Cov-A 60 13 3,904 3.0  Quarterly . 15816
Cov B 24 14 4,867 3.0 Quarlerly 19,468
Cov C 40 1 4,182 30 Quarterly 16,728
Dayton 32 15 1,929 1.8 Quarierly 7,716
Ft Thomas 12 22 3,415 20 - Quarterly 13,660
Ft Thomas 14 24 3,353 2.0 Quarterly 13,412
HHISG 38/42 i 1,882 1.0 Quarterly . 7,568
Independence 18 12 3,080 2.0 Quarerly . 12,240
Ken 01 22 1 2,245 2.0 Quarterly 8,980
Ken 12 34 18 4,785 3.0 Quarlerly 19,140
oKen2t o 4ae8 1 4,213 20 Quarterly 16,852
"~ Ken32 46 B 3296 A B 11711 =11 A b T2 A
o Ken 328 56 7 2,551 1.0 Quarterly . 10,204
mmmmmm Ken 33 62 & 1,595 1.0 Quarterly 8,384
: © T Ken 37 AR [+ 3 7 1,837 2.0 . . Quarterly .. 7.748

Ken 44 20 18 4,781 240 Quiarterly 19,124
Ludlow ' 50 23 1,975 1.0 Quarterly 7,800
Newport : 19 21 2,023 2.0  Quarterly - 8082
Newport 39 15 1,644 20 Quarerly 6,576
Newport 55 17 2,835 2.0 Quarterly 10,540
Taylor WMilt 63 6 1,697 : 20 Quatterly 6,788
Taylor Mil 65 9 1,978 20 Quarterly ‘ 7,900
Taylor Mill 67 8 1,372 2.0 Quarterly 5,488
389 78,749 332,692

Monthly Percentage 2.81%

Presented by Barb Northcutt

HDR Engineering, Inc. Page 1 0f1



Northern Kentucky Water District
Meter Reading Feasibility Study
10-Year Planning Horizon Cost Model
Customer Requesied Readings
(Updated July 18, 2005)

Total FSR Total Reader
FSR Reads Readers Reads
2004 OnjOfF 4,257 4,257 1.613 1,613
2004 On 2,148 - - -
2004 Biliing Inspections 7,564 2,600 2,867 947
13,969 8,757 4480 2,561

% of Meters

Estirnate of Annual Rereads 3,447 4.3%
Estimate of Annual Final Reads 5,870 7.4%
: 8,318

Notes:

. Number of work orders 7/1 - 12/31/04: On/Off 6610; On 2148

Number of rereads 711 -12/31704; 8275

HOR Engineering, Inc.

Page 1 of 1



Northern Kentucky Water District
Meter Reading Feasibility Study _

: Appen’dix.-D :

15-Year Planning Horizon Model Results
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’ Yepr 1~ Year2 Years
Monthly Read Fraquency
Touch Read 2.8% 28% 2.8%
Mabile Watk 2.8% 28% 25%
Moblie Drivesby 2.8% 2.8% 28%
Fixed Radio 2.8% 2.8% 2.8%
Operating Budget
“Touch Read 3 1,780,815 $ 1,BBL054 ¥ 1,946,791
Mohite Walk . s 4,718,882 § 1,798,546 '3 1678325
Moklle Drive-hy $ 1,748,082 3 1,797,242 § 1808420
Flxed Radio $ 1,747,742 § 1B1638C § 1828862
Capltal Budget |
Touch Read b 415684 § 278,032 § 288,825
Mobilo Walk § 903,752 § 831387 §  8SAN7
Mohlle Drive-by $ 854052 ¢ B31387 & BHOBRO
Fixgd Radls 5 1354108 & 1015862 3 1,038,662
Qperating + Capltal Budget
Tauch Read % 2,196,280 § 2,139,086 $ 223208
Muobile Watk $ 2822134 & 2827843 '§ 2733231
Mobile Driveby . $ 2673284 § 2628500 $ 2860311
Fixad Radio $ 3131850 § 2832242 $§ 2888625
NRY Rank ¥rs to loml;
Touch Read $ 25867564 1 10
Moblle Walk § 29,080,004 f 1C
Mobkile Drive-by $ 27,798,044 2 10
Fixed Radic 5 . 28,181,644 4 0
Cost por Resd
Motar Readings - -
Moter Readers 336,349 340,721 345,151
Fiwid Service 9,316 %428 9,560
Cperating CostRerd {Moter Readers + Figld Sarvice + Custemer Service)
Touch Read 3 548 % 531 § 5.48
Mobile Walk $ 497 5 513 % 530
Hobite Drive-by  $ 497§ 513 % 510
Fixed Radio s 503 § 519 % 5158
Op.+Gap. CostiRead
Touch Resd $ 635 § 511 % 8.2g
Hobile Walk $ 759 § 751 § kgl
Moblile Drive-By  $ 173 8 7851 § 7.50
Fixed fadlo $ 805 § BOS § 5.09

HMDR Enginearing, Inc.

. ' .
Year4 © Year$S Yeut B « Yemr7 t Years “Year9 -
28% 2.8% 28% 28% - 20% . 2.8%
2.8% 28% 28% 28% 2.8% 2.8%
2.8% 2.8% 2.8% 28% . 28% 2.8%
2.8% 2.8% 2.5% 28% | 28% 2.8%
. i ;
$ 2033187 § 2,125,238 § 2221504 § ZB02,219 § Z4ITETE $I2537.775
S 1963875 § 2,053,388 § 2,147.038 § 2,245.017 § 2264444 5:2,368,707
$ 1992475 § 1979401 § 1504893 5 1994226 § 2087.694 $.2.185553
$ 1912505 § 1815206 § 1926422 § 2‘015.191 § 2027303 § 2122732
$ 205870 § 406241 § 036443 § 34902 S E3I725 & 345807
$ 878994 § ©03869 § 089,990 $ 955784 § 1094883 $11.010,838
$ 873954 § 903869 § 1,018,096 § 955784 % 1.087,863 $.1.010,838
$ 1,073,380 & 4,098.636 % 1,139,671 § 1166078 3§ 1.228,207 § 1,232485
§ 2020067 § 2430476 © 2550561 § 2647121 $ 2081304 $12,883,672
§ 2,842,060 § 2967,268 § 3437028 § 3.200802 § 3,350,327 $'3379540
§ 2771486 § 2853270 § 2073086 $ 7950011 § 3,165,855 $.3,196,400
S 2005873 $ 3018841 $ 3065083 $ 3182269 § 23510 $'8.355.216
ReagyDay  VislsDay  §/Pad,MiU  Statup-nfs, :Readi_ife

45D 25 & 1800 ., ; 5

860 35§ 7800 S 42800 5

10,600 90 $ 780D 8 ° 42,500 | 5

§ 9800 § 960,000 | 15
349,637 354183 368787 . 363450 ¢ 368477 372962
0,685 - 2810 9838 . 10047 - 10,188 10331
$ 586 % 58 % 6025 822 S 642 § 652
$ 54T 5 684 S 582 5 661 5 588 5 648
$§ 52T $ S44 % 517 % 5348 552 § 570
$ 532 % 52 % 622 $ 5405 B3 5 554

'

$ 648 3 B6B §  B6B4 $ Y0P 5 3 § 7182
$ 781 8  Bi2$ 8BS S 8BS $  BEB 5 842
$ .TM§ Ter s 783 8§ 750 3 834 5 834
$ 831 § L2 $ am s 8525 . B8O §  BIS

Northern. Kenttzcky Water Dlsirict
Meler Reading Eeasibility szudy
18-Yaar Planaing I-iarizon Cost Modet
! . Summary pf Resulls ’
Gurrent Matar Réading &nd Billing Frsquency with 10:year AMR Bepk:yment
{Updated: July 18, 2005) |

§
3
§
§

$
3
$
§

3
§
3
$

© 41 4D

oy 4 s O

2.8%
. 28%
2.8%
28%

2,685,062
2477231
2,289,089
2222703

956,028
1.088,617
1.039,617
1,267,180

3,008,880
2,517,448
3,327,656
3,489,882

377814
10,465

£.83
5.38
.89
872

7.75
908
B.57
B.99

Year 41

2.8%
28%
2.8%
2,8%

$ 2,773,708
§ 2,586,105
2,995,467
§2.327,713

§ 75408
$ 197,365
$ 254,968
$ 174,438

$2,847,206

52,784,070
% 2.550450
§2,502 151

382,724
10,801

705
© B.ET
5.08
582

724
7.08
5,74
6.36

“1 W 3 A i

Year 12

28%
2.8%
2.8%
2.8%

§ 2,899,818
32,705,509
F2,507.974
$2437.712

$ 48,300
5 138,352
$ 138,352
$ 188267

$2948,228
$2,843,86%
52,846,328
$2,6065078

387,700
10,738

7.28
679
529
6.12

740
714
6,64
554

LR R 9 55 B

oA

Year i3

2.8%
25%
2.8%
2.6%

$3,081,849
§ 2,630,481
$2,626,781
§ 2,552,934

s BO066
$ 142188
$ 142,188
$ 172,889

$3,082,015
$2,572,660
§0,767,049
$2,725,803

392,739

10,978

7.51
7.01
8.54
B33

7.64
737
886
8.75

o

A\

Yoard4 Year 48
2.8% 2.8%

2.8% 2.8%

28% 28%

2.8% 28%
£31700%4 $3.314,805
§2,961,310 -$3.008,236
$2,745,181 $2878.408
$2673,652 52,800,084
$ 51930 3 2306334
$ 146201 3 330,212
$ 146,207 § 258342
$ 1ITEI § 254215
$3.7222024 $3,520,939
$9,707511 - $3,428,448
$2,865382 §3,196,747
$£2.851277 $3,054308
397,845 403,018
11,020 11,163

$ 775 & 8.00
§ TI4 % Tds
5. 872 8 695
$ 654 3 8.76
5 7E8 $ s
5 780 -§ 828
5 708 3 757
$ 887 & 737

Pagéiaﬁ



Yeard Yest2 Years
Monthly Read Frequency
Touch Fead 28% 2.5% 728%
woblle Walk 28% 2.8% 28%
Moblfe Drive-by 2.8% 28% 28%
Fixed Radio 28% 2.8% 2.8%
Oparating Budget
Touch Rosd b3 1780515 § 1861 a64 § 1945191
Mobita Walk $ 4718382 3 17985848 % 1,808,720
Mobite Drive-by $ o2 $ 1653874 & 1,880,712
Fived Rudio 3 1,737,742 % 1,605,928 $ 1611203
Capital Budget
Touch Read $ MHEDE 3 e % 286,825
Mobite Walk % 25716940 $ 2,548,176 3 2613,417
sfobile Drive-by $ 2520440 % 2,536,951 & 2513474
Fixed Radio % 3437893 % 3400833 § 3,193,244
Oparating + Captizt Budge!
Toueh Read g 2396298 S 2139085 § 2232016
slobile Walk g 4204322 4 4244y ¥ 4,424.554
Mohife Driva-By $ 4345472 5 4498 625§ 4274198
Eilxad Radio 3 5576636 % 4,708,758 $ A.804.447
NEY Rank vra to jmpl.
Touch Read ¢ Z6A60.564 1 10
Mohite Welk $ 29,451,657 4 3
Mobile Oriva-by § ergreme -4 3
Fixad Radlo’ % 26,252,578 3 3
Cost peT Read -
Motar Readings
Soter Readers 336,249 340,721 345,151
Freid Sorvlce $216 4438 550
Cperafing CostReed {Meter Ragders + Fiold Service + Customer Service)
‘Touch Read & 845 S 53t § 548
Mobiie Walk $ 497 8 513 8 510
Mobite DriYe-by $ 487 & 472 $ 4.68
Fixed Radio - 503 $ 5% S ABA
aprap. costRead :
- rouch Resd % 8a5 % 64¢ % 828
Moblte Walk 5 1242 § 1241 § 1247
Hobiie Drive-by % . RET B 1188 § 12405
Fixed Redic % 1497 $ 1244 % 13,54

HDR Engineeritig, e,

Morthem Kent

Mef

tor Reading Feasiblity Siud{f

18.Year P]ann\r}g'H?‘mzan Cost model

ucky Wa‘xet;‘ Dishriet

summary gf Resule ¢ :
Gurrent Meter Reading and Billlng Frequency with Syear AMR Deploymant
. (Updaied: July 48,2008 1
yegrd Yeard Year 6 'Yga;'r Year 8 yaar9

2.8% 2.8% 2.8% a.8% 2.8% 28%
2.8% 2.8% 2.8% 2.8% 2.8% 28%
28% 28% 2.8% 28% 25% 2.8%
2.8% 2.8% 2.8% 28% - 25% 2%
5 2,033,187 3 2125235 § 22518 % TARYD ‘53;:2.421,573 § 2,337,176
51891775 $ 1g7a.ees $2059892 ¢ 2484812 § 2264444 $.2,368,702
§ 1728400 § 1819781 s 1004903 §11,894226 ¢ 287,094 § 2185583
$ 1986888 S 1766170 $ 1040208 § 936,483 $ 2027303 § 2122732
¢ 295870 % ‘ags24t § 338448 $ 324,902 s} 533725 - 345897
§ 103438 3 167,598 ¥ 157,260 § 115379 ¥ 262593 § 126913
$ 103426 3 1w7se § 317245 $ 116,379 § 206,104 s 125913
s 128308 3 13,353 § 48740 ¥ 141985 5 204708 § 153,522
$ 2329057 $ 2430476 § 2559961 § 2647421 $ 2,561,304 $ 2883672
$ 1985211 % oqea2e2 § 2236882 § 22681192 ¥ 2527.037 § 2494515
$ 1patm4s § 1,927,980 s 2422238 © 2,110605 § 2.993,757 § 2311478
3 1,843,197 $ 1.897,528 5 1594949 ¢ 2073488 $'2.2315W § 2215354

ReadsiDay VisteDay  SPsd MU Stagjup-nira Read Liig

450 - 25 § 500 ; ]

800 a5 s 7800 §F 12500 S

40,000 o ¢ 7500 3 42500 s

¥ 500 § 380,000 15
349,837 354,183 358,787 263,450 36877 372962
9,685 8810 9,938 jope7 1049 10,351
s sEs § sM 8 Om s s s 6a2 S 62
3 526 3 544 % 581 % 580 $ 5SS & 8,49
L3 454 § 50 $ 547 § 534 3 552 % 570
E 469 % 485 § 502 % 518 % 536 § 5.54
$ 648 568 3 894 $ 708 § 78% 3 7.52
3 555 § 573 § 807 $ a1t 3 886 & 651
% 54D 3 530 § 516 $ 565 $ 806 $ 603
$ 508 % 52t & 541 8 55 % E8) ¥ 594

vest 10

2.8%
28%
2.8%
2.8%

$ 2§53,062
§ 2477631
$ 2.288069
§ 2222703

§ 356,928
$ 130896
$ 130988
$ 459870

$ 3,008,990
§ 2,508,820
$ 2419086
§ 23582373

377811
40,465

683
38
589
5.72

1.75
8.72
6.23
AL

A A 4R AR i R IR

vear 41

2.8%
2.8%
28%
28%

$2,773.709
$2,585,105
47305442
$2.327.713

3 73498
§ 197965
§ 254,088
3 44428

$ 2547206
$2,734070
$3.850.460
$2.502,181

382,724
10,501

7.05
s57
8.09
592

ot D

7.24
7.08
8,74
G

PrR R R

vears2

2.8%
2.8%
2.8%
2.8%

-§2,899.919
$2,705,509
§2500.974
§2437.712

§ . 48309
$ 138,382
§ 138382
$ 168307

$2,948.228
$2,543.861
£72,546.326
$2.608,078

387,700
0T

7.28
518
6.29
§.12

7.40
7.4
6.64
554

£ o0 B i b i

Year 13

2.8%
2.8%
2.8%
2.8%

$3.031.949
$ 2,850,481
$2.825.781
£2,552.834

$ BOU6S
$ 142188
$ 142,168
§ 17285%

$3,082,018
$2.372.650

$2.767.949

§2.725803

392,799
404378

7.51
7o
6.51
633

764
137
'6.86
815

PRI Tl

Yoar 14 Year 18
2.8% 2.8%
2.8% 28%
2.8% Z28%
28% 2.8%

$3,170.004 $3:314,605

$2951,310 $8008288
$2.743,181 $2.878,406

$2,673,452 §2.800094

§ 51930 §5 30633

3 148204 $- 330212

§ 4sant §25nReR

§ 177825 § 264215

$3,222024 53620959

$3.407514 §3420448

$2,895,382 - $3,136.747

$2,851,377 % 5,084,309

ag7.846 403018
1qozn | AL183

§ 175 8 BOO

$ 114 3 748

s e72 5 685

s 6843 678

s jes s BIE

¢ 768§ BB

¢ . ru8 & T8

¢ 88T § T
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Yearl Year2 Yearsd
Monthly Read Fraquency
Touch Road 18.0% 45.0% 75.0%
Mobile Waik ) 15.0% 45.0% 75.0%
Mabile Drive-by 15.0% 45.5% 75.0%
Fhred Ratio 15.0% 45.0% 150%
QOpurating Budget .
Fouch Read $ 2,139,737 $& 3,129852 § 4,208,203
Mobile Walk $ 2077673 & 3066428 S5 4,142408
Fabita Driva-by -4 2078773 $ 2989932 3 4003817
Fixed Radio $ 2096868 $- 3018300 § 4022568
Capltal Budget .
Touch Read 13 446684 3 330,440 $ 243841
Eobiffe Walk $ 530,652 $  BE1E02 § 942352
Mobite Drive-by L] 9§z.252 % 857451 $ BB1,844
Fived Radio -4 1418308 § 1041908 § 1071204
Cperating + Capital Bucdget N
Touth Read $ 2580821 § 3460092 § 4841844
Mobile Watk % 3068325 § 8958031 § 5054751
Moblle Drive-by ¥ 3081025 $ 30857383 § 4885761
Fixad Radic 3 5,596,171 $ 4,050,208 $ 5083770
Ney Rank Yes 1o [rps,
ToucH Read § 50,840,338 3 10
MobHe Walk § 80,397,229 § 10
Hobite Drive-by $  F5 444988 1 10
Fixed Racfio § 7829536 2 10
Cost por Read
HMeator Readings
tater Readers 414,065 $13.038 817,120
Fleld Servica 8,316 9,438 9,560
Oparating CosbRead (Mater Ruaders + Fleld Service + Customer Serv!ce}
Touch Read $ 5405 3% 503 ¢ 508
Mobllewalk & 491 493 3 50
Mobile Drive-by & 491 & 482 3§ 4.84
Fixsd Radio S 435 § 488 % 48T
Gp.+Cap, CostRead
Youch Read $ 612 § 5.56 % 5481
Mobile Walk H] FA I 98 3 AL
Moblle Driveby $ 722 % 820 § 5%
Fixed Radio $ 850 % 282 5 B.96

"HOR Englneering, inc.

Yoar4

100.0%
100.0%
100.0%
100.0%

3 5313,082
$ 517350
§ 4,957,415
3 4976848

$ 952,437
$ 943202
5 o05.844
$ 1,104,234

$ 5695519
& B1IBTOR
% 5854259
$ 6,080,882

ReadsDe
450
8OO
10,680

593,288
£,685

530
518
4.94
258

5.868
5.10
585
6.08

Wy 4 N A 4 A

1

Norlhem Kentucky Water District

Meter Reaging ?eas%hlmy Study

15-¥ear Plantiing HGﬂZOﬂ Cost Mode!
’ Suinmary of Resuils ’

Monthly Meter Reading and Billig Frequency with m-yesr AMR Deploymerz:
Updated: Juiy 18, 2008} |

Year§ ~—  Years = Yeary

00.0% |
00.0%
1000%
100.0% |

180.0%
100.0%
100.0%
160.0%

$ 5,555,984
& B,337.086
3 5,113,587
$ 50488553

5
3
s

308,241
898,210
899,579

$ 1,003,727

$ 5862204

-¥ 236,285

$ 6,013,286
3 6,142,280

Visits/Day

oy Gt A A

oo o

25
36
80

1,006,200
Q810

547
5.25
503
497

877
AL
g.92
805

100.0%
100.0%
100.0%
100.90%

§ 5812,180
$ 5584317
§ 5,187,450
§ 8207827

§ g

§ 895084
$ 1,033,835
$ 1,155,514
% 6,153,806
$ 6,679,358
% 6.221,395.
§ 6,363,430
$iad, MU
$ 1500
$ 75,00
$ 75.00
$ 9500
1,019,280
9,938

3 585
3 543
5 504
$ 5.08
% 598
$ 6.39
$ 804
$ 6,18

3§ 6,079,284
§ 5782017
3 5,381,184
% 5,372,891

$
$
$

331,396
962,288
951,201

$ 1,182,145

$ 5,410,880
$ 6,725,205
$ 6302395
& 6535038

Startup-infra.

3

$
$

“arr 0w

12,600
42,500

3

¢

i
: YearB

100.0%
106.0%
100.0%
100.0%

$ 6,356,850
3 8,030,988
$ 5521278
$ 5,460,481

F

5

672,209

$ 1,192,148
$ 1,096,462
$ 1,254,040

i
b

¥ 6,931,069

§ 7,223,138
$ 8817728
§ 6,714,522

; Read Life

360,000 |

1,092,528
10,067

5.83
§.63
5.13
5.18

6.1
8.45
8.04
6.27

R R R R N IR

Py
notn th tn

" 1,045956

P

10,198

.02
6.7t
523
517

6.56
684
B.27
8,36

Year g

- 100.0%
100.5%
100.0%
100.0%

$ 8,651,406

'$16.311,626

sl5 697465
$ 5,534,328

$.

418,536

$.1,086,279
$:1,010,838

$ 1,235,886

$.7,069,242
$.7,397.906
$°8,708,204
$ 5,870,225

& 4 4 5 G 0 48

1,059,552
10331

622
5,90
533
| 527

6.61
6.21
8.27
542

Year10

1C0.0%
100.0%
100.0%
100.0%

$ 7,046,531
$ 6,516,244
§ 5879,757
$ 5,514,390

§ 452012
$ 1,089,022
§ 1088917
$ 4.286.480

$ 7,498,643
$ 7.585.288
$ 5918675
5 7.080.871

1,078,328
10465

8.50
8.
543
538

L R LR

-6.92
700
6,28
853

4 £ &8 3

Yearil

00.0%
H060%
100.0%
100.0%

$7.a70420
$6811,279
6,161,212
$6,083.443

174,209
272,793
285,585
206,036

LR R ]

$7,542,320
$7,084,073
$6.447,778
$5,259 475

1,087,284
10,601

671
6.20
564
5.55

R KoK

8.57
845
587
$.74

# ih

Year 12

100.0%
100.0%
100.0%
180.0%

$ 7,709,271
$7,128,838
$6,456,178
$8386915

$ 55800
§ 150,383
$ 188352
$ 188,387

$7.765,071
$7.280,231
$6.5094,523
$6,554,2682

1,101,420
10,738

693
641
8.81
574

C 688
£.55
5.93
5.89

A WS

Year 13

100.0%
160.0%
100.0%

100.6%

$38,053,880

$7,463,408
$68,705.288
$6,692.439

$ 61897
$ 154,630
$ 142,168
$ 172869

$8,125577
$75618.039
$6807.454
$6,885,308

1,115,736 -

10,878

652
800
585

7.2
8.76
613
6.08

1043 A W B ALY

7.16 -

Yogr 14 Year 15
100.0% 100.0%
100.0% 100.5%
100.0% 100.0%
100.0% 100.0%

$8438,043 $85.528857
$7.812,762 $8,178,559
$T.0B9278 §7428.782
$7.013,749 $7,350,471
$ BTL8i § 307,158
$ 165548 $ 402,729
§ 146201 § 258,342
$ 181637 & 264,215
$E503.024 $9,317.0(5
$7.978.310 $8,581,268
$7.235479 7587124
37165486 $7.604.885

1130244 1,144,932

11,020 11,183 -
$ tae 3 -T2
3 ‘BBS § 7.07
$ 621 3§ 643
$ 815 3 638

$ 745 § . 808

$ 583 3 742

§ 834§ 6ss

§ 830 5 558
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Ment d Yeard Yeurd
wmenthly Read Fraquency
Touch Read 418.0% £5.0% 75.0%
Mobilte Walk 160% A5.0% T8.0%
Montle Drive-RY 15.0% ABO% 75.0%
Fixed Redit 15.0% 48.0% 78.0%
pparating Budget
Youch Raad $ 139,737 $ 3428852 § 4,208,203
Moblie Walk $ 2077672 2008805 ¥ 3,933,174
wohite Drive-by $ 2013500 § 2721808 ¥ 3,578,387
Fixad Radie 3 2032210 $ 2673859 ¥ 3525878
capital Budget
touch Read b3 440884 330,140 8 243,841
Hobile Welk $ 2,602,840 3 2575573 % 2,617.499
Hatife Drivedy § 2626440 ¥ 2530081 % 2613474
Eamtf Radio 3 3 407 B33 ] 200833 5 3‘193.244
Qporating * Capitat Budget
Touch Read 3 2530621 ¥ 2,480,002 § 4551844
Moblle Walk 3 4580513 $ 5574778 $ 6.550.664
HMobile Drive-by % 4,539,940 § S8 558 % 6,189,662
eixed Radic 3 5470,104 g 5,774.692 $ 6,720,422
NEV g el
Touch Reat § 58840335 3 1
Mohite Watk 1 59,985,347 4 3
Mobie Drive-by ¢ 55,028,189 1 4
Fived Radio $ 55,305,745 2 3
ot per Resd
ghater Reading®
Matar Repders 414,058 843038 g17,120
Fietd Sarvice . 438 A
operating Cosy/Reat (el paaders + Fletd Servine + Customor Sarvice)
Touch Read $ 505 § 503 $ B.O2
Mahlle watk $ a9t % a8z % 476
Hablie Drive-By 3 &6 % 437 $ 433
Fixed Radio $ 480 % 430 § 457
on.sCap. CostResd .
Touch Redd $ B840 5 556 $ £581
Maohile Waik 5 1o § 496 3 792
Mobile prive-kiy E 0es 3 845 § 7.A9
Fixed Radio $ 1292 eas 5 813

VDR Eogineedad. {ne.

nlucky Water Digirict

Northern K ;
Mater Reading Feasthl ity Study
45.Yeat Blanilng Herizon Cost wiodet
. gumemery af Results i .
Montriy Meter Readng and BllEng Feegueey with 3-year AMR Depioyment
T (Updated: Juiy 18, 200%) % '
yeard Year § Year CYearT 1 Yeerd Year 8
106.0% 100.0% 160.0% 1o0.0% 1 1D0E%R 100.0%
160.0% 10.0% 10010% 100.0% 100,0% AR ¥
100.0% 100.0% 100.0% 0% 160.0% 100.0%
400.0% D% 109.0% 1000% 100.0% 4H00%
5-5313082 § 5565964 § 5812190 §,6,079,284 £ ©,362,350 $ 5851408
s 4584616 § 5412860 3 536209 $:5,692,712 ¢ 5047881 $ B,228,512
$ 4442352 5 AGBATAS § AETT AT $i4,110.579 § 5355063 $ 5,611,252
¢ 4300841 % 4801137 & 4,021,543 515‘952,535 § 5204872 $ 5,545,421
§ =824 $ aszer & MiEE ¥ a1398 § 72209 §: 418,535
s BIsRA § wrssa § TSN § jsausz § 2198H 81 165375
§ 103435 $ 407698 § 21745 s 116379 § o510 37 126812
§ 128309 $ 131453 § W0 ¥ {41085 § WAAD $. 158,522
¢ 5895510 3 5882204 ¢ 5,163,808 §i 5,410,580 3 5931053 517080542
$ 5022578 § 5.220,586 § 5.529.6%2 $ 5,837,083 § 6267473 515,991,897
$ 4545798 3 ATe2ad7 § S0945TS $ 5228958 " § £.561,167 §15.737.169
3 4517951 ¢ 4732490 ¥ 4,967,283 $ 5,196,520 § 5498580 § 6701343
Readsiay  VistslDaY gipad M Slemmorilie. {RegdLife
450 o5 § 180D, i £ B
BO 25 § 7600 ¢ 12800 7 5
10,07 o s To8t § 42,500 &
s o500 § 280,000 16
oo3286 1008200 1919280 1032528 1aoes0m 1082052
9,686 5810 g5%8 {0087 10,198 10,334
s 530 % £5AT B 565 $ 592 § 802 % 522
$ 487 % 03 § 520 § 545 $ 5e3 3 832
5 445 % 458 % &44 % 450 $ 507 § 524
[ 438 8 &83 5 488 § 455 § 50t § 519
s 5HB § 877 % 595 3 BAE % 858 ¥ TV
3 501 § g.44 § 587 § 580 % 5493 % 597
$ 453 % 4% % 495 % 501 3 527 § 536
$ 3 485 § 483 § 458 & 52t § 5353

vear 10

1000%
103 8%
400.0%
100.0%

4 7048531
§ 6,515,244
§ 5879757
$ 5,514,290

s 452,012
$ {30586
¢ {30596
$ 158,670
§ 7,498,843
§ 5,847.240
£ 6,010,753
§ 5974087

1073328
10465

850
601
543
638

592
513
§.55

%
5
§
-1
L3
5
$
) 551

vear 11

100.0%
10080%
100.0%
100.0%

§ 2370420
$6,811,279
$5,461.212
$6003 443

$ 174,808
§ 241,198
§ 254868
§ 174438

§ 7,542,329
7052478
6416180
$5,7267.861

1,087,284
10,601

e
6.20
5.61
555

587
642
5,84

B
$
%
$
$
$
3
3 %)

Yeari2

+00.0%
100.0%
+00.0%
1600.0%

§ 7709274
$7,129,838
$6,458,178
$6385918

$ 55300
§ 150393
$ 138,352
§ 168,387

§7,765.071
£7,280.294
$5,594,529
§6.554.282

1,401,420
40,735

893
8.41
5.8t
574

698
659
593

%
5
$
%
%
3
¥
% 589

Yo 13

100.0%
1000%
'EGU.G‘?U
1008%

$8,083,880
$7462,40%
§ 6,765,280
$565324%9

s glee?
§ 142,158
§ 142,182
5 172,869

8,125,577

$ 7,505,578
6,207,454
$6,805,908

1,415,736
10,878

T8
6.62
400
594

T2
8,75
843

3
Ed
$
$
H
3
3
§ (e

veartd  Yeardd

100.0% 100.0%

100.0% 100.5%

100.5% 1000%

100.0% 100.0%
58438043 $E829.857
s7s4aTer $BATRSER
§7089.278 $TA428,782
$7013.748 $7.350471
5 g7981 § 387188
s 14132 § 402728
$ 146201 § 7EATR
§ {77825 § ISANS
$0,508,024 $9317.018
38006892 $8551268
§7,2395479 $7~687,124
$7, 191373 537,604,585
1,430,244 11448052

14020 11,163
s 189 8 772
s sy § 1Y
] [ T 243
s 615 § @ B8
§ 745 8 . BOE
s - to2 3 TH
s 634 § - 085
s &30 5 68
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Mater Reading

Meters
TFotal Matars-

Raat Frequency
Quartety %
Bl-marthly %
Manthly %

" Totat o »

Annyal Reads
Quaneny
Bl-monihly
HMonthly
Total

Rending DaysfYear
Reading Days/Msn Weak
HolidaysPyear
wsacatlon Days/Year
Blek Daysfvoar
Tota? Reading Days/Year
ReadsfAdan Day

Flold Service (Meter Reading Related)

Flald Service Reads per Year
Cust. Serv, Raquast % of Meters -
Final Reads % of Melers
Annual Cuslomer Service Req,
Annuat Final Reads
Towt Annual Fleid Service Reads
Fold Service Days/Yeoar
Sarvice DaysiMan Week
HolidaysfYesr
Vacstion Days/Year
Slek DaysYoar
Tatal Reading Deyelear
VisitsMan Day

ersonnel Reguired
Caloulated Meler Readers

Malar Readers FTE

Metar Reader Super.
Galeztated Fleld Service Tachs
Field Service Techs FTE

Fleld Service Buper.

Qperatin nses
Meter Related
Salary. ’
Meter Readers
Field Service Tech
Meter Reader Supecvisor
Field Service Tech Supervisor
TFolal Salary '
Education
Meler Readers
fleld Service Tech

Totat Education

HDR Engitieering. tne.

Northetn Kentucky Water District
Meter Reading Feagibiity Study
15-Year Planning Horizon Cost Model ~
“Touth Read S

Current Meter Reading and Biling Frequericy with 10—#;.;:3- ANR Uaploymént

(Updated: July 16, 2005} L

Year 1 Yepr2 Year § Yoard Year & Yeaut 8 ‘ year ; Year 8 Year 9 Year 16 Year11 Year 12 Year {3 “ear i4 Year 18
79,625 80,863 81,712 82,774 83,850 84,840 86,044 B87.463 - 88,206 139.443 90,607 91,765 92,978 24,167 eﬁ;dt 1
o7.2% 97.2% 87.2% 97.2% 97.2% gr.%  972%  6TE% % 87.2% 972% 97.2% 87.2% §7.2% 97.2%
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% - o0% 0.0% 0% © GO% 0.0% 0.0% 0.0% 0.0% 0.0%
2.8% 2.8% 2.8% 2.8% Z8% 25% 2.8% 28% 28% 2.8% 2.8% 28% 2.8% 2.8% 2.8%
108.6% 10040% 0% 108.0% 100.0% w0a.0% . 100.0% ;  §00.0% 100.0% 100.0% 100,0% 108.0% 100.0% 100.0% 1006.0%
309,584 313,618 317606 421,825 328,408 330,247 434,539 338,890 343,295 34?,?5% 352,280 355,800 361,408 386,109 370,'955
26,765 27,503 27455 27,812 28,174 . 28,540 28911 29,287 : 20687 30,083 30.-;44 30.540 31.2-41 31.54? 32,{}58
338,349 o 345,151 349,837 354,183 38,787 363450 . IBBATT 372,982 377811 382,724 287,700 392,739 297,848 403,016
4 4 4 4 4 4 4 4 4 .4 4 4 4 4 4
12 12 12 12 1z 12 12 12 12 12 12 12 12 12 12
10 10 10 10 0 10 10 10 10 10 10 10 10 10 1%
5 § & § ‘8 5 5 - § 3 5 5 ] 5 5 5
{81 184 181 181 181 184 189 18t w1 181 181 181 181 181 181
450 450 450 450 450 450 480 450 458 450 450 450 450 450 450
. b
4.3% 4.3% -4.3% 43% #.53% 4.3% 43% 4.3% A.3% 4,3% 4.3% 43% 4.3% 43% 4.3%
T4% T4% 7.4% 14% 1.4% T4A% 7.4% 71.4% 74% 4% 7.4% 7.4% T4% T.4% 7.4%
3.424 3469 3514 3,559 3,506: 3.852 3,700 3,748 3,797 3,846 3,885 3,947 3,998 4,050 4,102
5,892 5,069 6,047 6125 5,208 6,286 3,367 8,450 6,534 5,618 5,705 5,792 &880 6,870 7.069
9,316 9,438 - 9,560 8,685 9,810 8,038 10,067 10,198 10,331 10,465 10,604 10,739 10,878 11,020 14,163
5 5 5 5 5 5 5 - § 5 5 & 5 b ] 5
i2 12 12 12 12 12 32 12 12 12 12 12 iz 12 D 4
10 10 10 1G 10 10 1¢ 0 10 18 1% 10 10 10 10
5 5 5 5 & 5 5 5 5 5 5 5 5 5 5
233 233 233 233 233 233 233 23% 233 233 233 233 233 233 233
25 T 25 25 25, 25 25 25 25 25 25 25 25 25 25
4.1 4.2 4.2 43 43 4.4 45 4.5 48 48 4.7 4.8 48 49 4.8
5 5 & 5 5, 5 5 5 5 8 8 8 5 5 ]
50% 80% 60% 50% B0% 80% B80% B60% 0% 0% 680% 60% 80% 60% 60%
1.5 1.6 1.6 1.7 1.7 1 17 18 1.8 1.8 18 ig i i® 18
2 2 2 4 2 a 2z 2 2 2 2 z 2 2 4
0% 20% 0% 20% 20% "% 0% 0% 2% 20% 20% 0% 20% 20% " 20%
$ 229456 $ 237497 3 245309 ¢ 254413 & 2837 & 2'."2-(533 -§ 282,072 S 201,944 5:302.162 5 312738 S 323,884 § 33HOII § 246,798 §- 358,874 § 37{,435
111,878 115,795 149,548 124,042 26,384 132877 437,528 - 142,341 147,323 152,480 157,816 463,340 169,067 174,874 184,068
48,200 47,817 49,491 51,223 53,046 H48T1 58,792 | 53,779 60,837 52,986 85170 47451 6814 72,085 784
16,400 15,939 16497 17.074 11,572 18,280 1893t 18,593 20,278 20,989 21723 22,434 23.270 24,085 24528
$ 402845 9 457,048 § 431644 & 445,752 $ 462388 $ £78,572 § 495322 % 512,658 §, B3080f § $49.172 ¢ 668363 § JHB.287 § £0B,BT7 § 630,188 §$ 652,244
% 2000 5§ 2680 § 2183 % 2250 § 2340 § 2433 % 2531 <5 2632 § 27T % 2847 § 2860 $ 3078 S 3.202.3 3330 & 3463
1,250 1,380 1,352 1,408 1,462 1,521 1582 1,645 1711 1,778 - 1850 1924 2.00% 2,081 2,165
3 3450 § 23380 §  B515 § 3838 5 a802 § 3864 § 4112 § 4277 5 4448 5 4626 § 4811 % 5003 § 5203 5 5411 § 5628
1
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Curreat Meter Readiég and Blting Frequerry with 10-ye:

L

Sl

Norihern Kentucky Water Distict

Meter Readig Feasibiity Study

15-Yaar Planalig Horizan Cost Niodel
Touch Redd i

¢updated: July 18, 2005}

i
ar AMR Deployment

Yaart Year2 Yoar3 Year 4 Yaps-5 Years D Yeary . Yearg Year 9 Year 10 Year 51 Ygar 12 Year 13 Yoar 14 ?ear.is
M&S . : :
Mator Readers s 000 § B280 & 8570 §  BENO 3 9180 § 9501 § 9834 5 10478 ¢ 10534 § 10003 $ 11,285 8 11680 S 12089 § 12512 § 12880
Fleld Servics Tech 3@ 3,752 3,833 4,088 4,160 4308 . 4,458 4,612 4,773 4,941 5,113 5,262 5AT8 5,689 5,868
Totat MES 3 11,825 $ 12,032 $ 12453 § 12,889 5 13540 & 13807 £ 4280 § 14790 § 15308 5 15844 & 16308 § 1872 $ 17566 § 18,181 § 18,817
Contract Sevvices ! . . . .
Mater Readers i 7000 $ 7245 § 7488 5 TUH & 8033 5 B34 § 8805 5 5806 § 9B § 9840 $ w874 $ 10220 § 10577 3 10848 § 11,331
Field Service Tech . 3.240 1,254 1,338 1.398 1,434 1,485 1537 1.580 1,646 1,704 5,783 1,825 1,568 4.955 2,023
Tolut Contract Setvicas H 8250 § 8539 5 BB ¥ 5147 § 9467 § 9798 5 10141 § 10488 § 0866 5 11,244 5 11637 § 12046 § 124656 § 12803 s 153,354
Fuet
Meter [teaders $ 9500 § 0038 § 10374 § 1084t $ 11320 § 11838 $ -fzaT1 § 12928 $ 43510 § 14118 § 14752 & 5417 § 16111 F 18,836 § 17593
Fleld Servica Tech on 8,750 7,054 7,371 7.703 8.050 B412 1,790 . $.186 $,589 10031 10,483 10,854 11,447 11,962 12,501
Total Fuel $ 16250 § 19881 § 1AV45 § 16644 § 19378 S 20250 $ 2t162 $ 22014 § 23109 § 24149-8 25236 % 26371 § 27558 § 28798 § 2009
Insurants . N
Mater Readers $ 18000 5 18800 § 19845 $ 20837 § 21878 § 22913 $ 924122 § 25378 § 26594 § 27924 § 79320 § W76 § 32325 § 3842 ¥ 35,é39
Flald Service Tech 5,150 5408 5,678 _ 5,962 6260 _. 8573 8801 - 7,247 7,808 7.989 8,359 8,808 9,249 9,711 10,187
Tolal Insurance § 23150 5 24308 § 25523 & 26799 § 26,139 § 28,546 31023 § G2,574 § 34208 § BEIM § 37708 5 30,504 $. 41,574 $ 43653 § 45835
Misc. . s
Meter Readers % 1,700 § 1,760 182t % 1885 § 185,10 § 2019 ¢ 2080 § 2463 § 2239 § 23(7 % 2398 $ 2482 5 2,568 § 20658 § 2752
Flald Service Tech 150 776 803 832 861 i) 922 254 o8B 1,022 1058 1,085 1,133 1,H3 1214
Total Miscelureous S 2450 $ 2536 § 2625 § 2718 $ 28It § 2910 § a0iz § 3417 § 3228 § 3338 5 34K ¥ 3577 § 3702 $ 3832 $ 3966
Meter Reading Equipment Maintenance ‘ : .
Hand-heid 5 1060 5 2009 S 2059 § 2111 § 2,183 5 2218 § 2273 § 2530 § 2088 § 2440 ¢ 2493 & 2822 § 2714 $ 2809 & 2907
Software ¢ 1000 $ 1025 % 1,081 § tO77 § 1104 § 1,131 § 1,160 € 1489 $ 1218 $ 1240 § 1283 $ 1338 % 1,385 % 1433 % 1,483
Totat Annus! Meter Reading Budge! . Co ’ i .
Meter Readers $ 224526 § 336540 § 349,882 § 161,267 $ 374311 § 387833 § 401,848 § 416377 $ 431437 § 447,049 § 403,270 § 480,067 § 407.521- § 546,597 § 534,337
Flald Bervice Tech 146,054 151,317 158,771 162424 168.282 174354 180048 187,168 1198928 200,984 208,188, 215,723 223,624 231,511 239,993
- Mpter Reading Operaling Budget  § 470550 § 487,857 $ 305453 § 523890 § 542603 § 552,186 § 582405 § 603,545 § 625365 § B47.084 § 671,466 3 6U5BI0 § T21046 3 747207 § 774,330
Customer Service Related : ‘ .
Totol Customer Service $ 1,308,736 §1.579,197 §1439,738 $1.500496 $1582.642 $1,652.227 $1,739,724 $1,824,033 $1.912410 $2005078 $2,102242 $2,204,910 $2,310,903 52422807 $2.540,275
Total Meter Reading Related $ 1,780,615 §$1,851,054 $184519 $72.033,187 $2,125235 $2.220514 $2322218 $2427,578 $2537.775 32653002 $2,773709 $2669819 $3031849 $3,170.084 £3,314.6508
Uperating Cost per Read . .
Regular Matar Read £0.47 $0.99 $1.0% $1.03 51.08 5108 s1.11 $1.13 $1.16 $1.18 £1.21 55,24 $1.27 $1.30 £1.33
Frald Service Read £15.68 $16.03 $16.40 $14.77 $17.45 B1T.54 $17.94 $14.35 $18.77 §$18.20 519.84 520,08 520,55 $21.02 $24.50
Requiar + Fleld Service $5.36 5159 5142 5148 $1.49 $1.52 $1.68 $1.60 $1.63 $1.87 5.7 $1.75 $1.79 $1.83 5§.87
Reg + Flald Serv. + Cusl. Serv. v $5.16 55431 5548 55,66 5584 $9.02 $6.22 3642 $6.62 $6.82 $7.05 £7.28 $7.51 $7.75 $8.00
HOR Enginearing, Inc. Page 2ol 3




Capitat ltems
vehicles C
Meter Reader Vehicles Reg'd

Eletd Servics Tech Vehicles Reg'd:
Venicle-Purchases {Relirements)

Calouiated Vehicta Repiacements

Required Vehlcle Repiscements
Reading Equipment

# of Interrogators {1iMeter Read} ’

# of Spare Interrogators
purchases (Refirernents}
Galculated Replacaments
Resuired Replacements
# of Pocket Pro (1iFlefd Sarvice)
# of Spare Pockel Pro
Purchases (Ratirements)
Calculated Replacerents
Raquired Replacements

Touch Pad .

“enrs to Replace Exlsting Pads .

Pads Replacad/year
Cummulative Replaced

New Services lnstalled

Totat Pads tnstalied & Repiaced

Cummulative Replased & instalied

Touch Pad Cosl .
Installation Cqst

Capital Budge!
Vaficie Purchases (Retirements)

Reuding Equipment Purchases (Ret.)

interrogators
Packet Pro.
Touch Pad
Total Capital Budget

Total Bydget {Operating + Capital
Met Presdnt Valig
iscount fate (Cost of Cupital)
NPV of Totat Expenditures

Yotal Cost por Read

HDR Englearing, Inc,

-

4

Northern Kentucky Water Disirict
Meter Reading Feasibity Study |
18.Year Planning Horizon Cost Model

Touch Read .
Current Weter Reading 8 3 ¢
{Updated: July 18, 2005}
“Year { Year Yeard Yeard Years Yég- 8 ’ "Year7
560 650 5,50 5.60 5.60 560 5,60
2.20 2.20 230 2.20 220 220 2,20
7.82 - . . - - -
5 5 & 5 5 5 §
2 2 2 2 2 2
3 ) i ) i J X
- 7 .
- 7 .
2 2 2 2 z° 2
% 1 1 1 1 L 1
3 - - - P . -
. 3 -
- 3 -
10 .
7.963- 7063 7.963 7,583 7963 TE6s - 7863
7,983 15,926 23868 . 94851 39,814 1777 - 88740
- 1,085 4,048 1,082 1,076 1080 1104
7.963 8,995 8,012 5,025 9,039 9,058 9,087
7.983 18,961 25972 34,597 44,038 53,089 52,158
§ 500 § 1538 § 1578 3 1616 3 1856 $ 1697 § 740
§ 1500 § 1553 8 1607 $ ‘1663 5 7 $ {2 & 1A
%5 156000 § - % - $ - k- - $ - 3 -
19,600 $ - % - s - 8 . 0§ 22478 B -
s 1,200 § - $ - 3 - 3 . $ 135878 -
236884 278,932 206,825 205,870 205,281 314314 324,802
§ 415684 § 278032 § 266825 % opSA70- § 305241 § 308448 B G450
§ 2405200 $2.139.086 §$22020%6 $2329.007 $2470,475 $2,558,961 §2.647421
68%
$25 667,504 )
§ 63 § 611 5 829 $ 6es.$ 68§ 700

B 6.48

i

Year§

5.60
270
7.80
7,80

LSS0

7863
63,702
1,419
5,082

R <
§ 178

‘s 1908

$ 195.476

5 B
$

i 835250

$ 533,725

$2.061.304

§ 783

nd Bifing:Frequenty with- 11}-ye§r AMR Deployment

Xear8

5.80
220

N

7.563
71,665
1,433
9,088
80,833
16.28
18.75

o -

s .

245,897

$ 345,897

£2.8B3,672

$ 762

Yeat 10 Year.11 Year 12 Yaar 13 Ypar 14 Year 185
5.60 5.50 5.60 5.60 5.60 - 580
2.0 220 230 2.20 2.20 250

. . - . - 7,80

. - - - - 7.80

5 6 5 6 5 5

2 2 2 2 z 2

. 7 . - ) .

- 7 . - - -

2 2 2 2 2
1 1 1 1 1

. 3 . - . -

- 3 - . . -

7663 . .- - . .
79,628 79828 79,628 73,628 79428 79,628
1,148 1,183 4,478 1,462 1,208 1,224
811 1,163 1,178 1,198 1,209 1,224
59,444 90,807 91,785 92,978 04,187 95,411

§ 41873 § 1882 § 1841 § 1080 § 1949 § 1966
¢ 2044 § 2016 § 2190 § 2267 § 2346 § B
$ - & -8 - 3 M . % 252518
5 - § 384 % - 5 - 3 - 0§ -
H - § 155 8 - % - 5 - % -
356,928 45512 43,309 50,068 51530 53,818

s soo0z8 3 73498 § 48308 § 50056 § 51830 § 306334
$3008,090 $2847206 $2.948220 $3082015 $3,222.024 $3,620,839
s 775 ¢ T4 % 740§ T 5 TEE S BT
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Keter Readin
Maters

Total tatars
Meters with MU
Read Frequancy
Quarterly %
Bhmaninly %
Monthiy %
Total
Annast Feads
Quarterty
Bmonthly
Monthly
Tolal
Reads by Read Type
Mobila Reads Monthly, Annual Tot.
Miobile fgters Raad Monthly

Moblls Reads Bi-Monthiy, Anmual Tol.

Mobite Melers Road Bi-Monthiy
Mobile Reads Quarterty, Annuat Tol,
Mobile Matars Read Quarterly E
Total Annuai Moblie Reads
Touch Read Monthly, Annual ToL.
Touch Read. Bi-Monthly, Annual Tob.
Touch Read Quarterly, Aaruat Tet,
Total Annuai Touch Reads
Totei Annual Reads

freading Days/Yoar Touch Pad
Reading DaysiMan Wesk
Holidays/Year -
Vacaiton Daysifear
Sick Dayslfear
Total Reading DaysiYear
Reads/Man Day

feading Days/Year Motile Radie
Reading Days/Man Week
Holldaysifear .
Vacallon. Days/Year
Sick Days/Yoar
Total Reading Daysrvear
RaeadsiMan Dey

Fleld Service (Mater Heading Refated).

Field Service Reads per Year
Cust, Sery. Request % of Meters
Final Reats % of Metars
Annual Customer Service Reg.
Annual Final Reads
Total Anruat Fleld Service Reads
Fleld Service Reads by Read Type
WMubiie Reads
“Teuch Reads
Totat Anntal Fletd Sarvice Reads

HOR Engiteering, .

- ¢

Northern Kenfucky, Water District
Meter Reading Faasiblitty Study %
15-Year Planning Horizdn Cost Model
Walk-By Radio Fréquency . -}

Gumren: Meter Reading and Billeg Fragquericy with !O-s'eétr AMR Deployment

(Upeated: Juy 18, 2008) L

i

Yeary Year? Yaar3 Yoard Year 5 Years Yegr7 ¢ Yeard Yearg. Year 10 Yaar 11 Yeard2 Year 13 Year t4 Yaar 18
78,628 40,683 B1.712 B2.7M4 83,650 84,540 86,0441  BT,163 88,206 89,444 90,657 91,785 92,078 04,187 95411
3,88¢ 12.462 21,487 30,485 39,517 4B560 . 6722, 86,897 76,785 84,589 90,607 $1,785 92,978 24,187 85411
97.2% 97.2% §7.8% 97.2% 87.2% 97.2%: 97.2% 97.2% 97.2% 97.2% - WE% o7.2% 97.2% 97.,2%- 97.2%
0.0% 6.0% 0.0% 0.0% . DA% 0.0% 0.0%: 0.0% 0.0% 0.0% 0.0% 0.0% 6.0% 0.0% 0.5%
2.8% 2.8% 28% 28% 2.8% 2.8% 2.8% 2.8% 2.8% 2.8% 2.8% 2.8% 2.8% 2.8% - 30%
100.0% 100,0% 100.0% 100.0% 1000% - 100.0% 100.0% 100.0% 108.0% 100.0% 100:0% 100.0% 100.0% 100.0% 100.0%
309504 313818 317,596 az1,825 326,009 320,247 ' azagagl  33GA90 343205 347,758 352780 356860 361,498 366,498 3709058
26,755 27,103 27455 27812 28,174 26,640 289111 29,287 29,857 30,053 30444 30.540 21,241 31 ,64? 32,653
336,349 340,721 345,151 340,637 854,183  3JEATEY 3534501 588,177 372962 377811 382,724  B8SRT0D 39270 39TH45 403016
28,756 ¥7,103 27 445 27812 28,174 98540 .2081% : 20,287 28,667 30,053 30,444 30,840 31,241 31,647 32,058
2,230 2,259 2,268 2,318 2,348 2378 2409; 2,441 2472 2.504 2,537 2,570 2,503 2,637 2672

: . ) : : A : : : : ; X :
7007 40812 78,744 142,669 148875 184798 2208527 2570M 203 95% 328537 352,280 356,860 361,498 366,199 370.&;58
1,782 fo208 . 19478 | 26467 57,169 45,184 5%,213i 64,256 73313 82,384 88,070 89,215 80,375 01,550 §2.740
33,752 67,916 104,169 140,481 176840 212275 2497631 28091 322,919 259,500 392,724  BETVO0 392739 397,846 403,018

spes7? 272805 240982 200458 477334 wsst  Higgerl  stges 50048 1622 . . ) . .

302,587 272,808 240,982 209,158 177394 145511; 118687 81,569 50,043 18,221 - “ - . -
338340 34072 345,151 399697 35483 G5BT 363,350 agaiT? 872,962 371811 382,724 387700 302739 BOV.B4E 403018
4 4 4 4 Coa T4 & 4 4 4 4 4 4 4 4
12 12 12 12 2 12 12 52 i2 12 12 12 12 12 2
10 10 10 10 10 10 10 10 1@ 10 10 10 10 S 16
5 & 5 5 5 5 8 5 5 - H 8 5 6 8
181 181 161 141 181 181 181 181 181 181 181 184 184 84 181
454 450 4850 450 450 480 450 450 450 450 45G 450 450 450 450
4 4 4 4 4 4 'y 4 4 4 4 4 4 4 4
12 12 12 12 12 12 1Z. . 12 12 12 12 12 12 12 12
16 0 10 10 0 10 19 10 16 10 10 10 10 10 10
5 5 5 5 ‘5 § g 5 .5 5 5 8 5 s 5
81 184 181 181 181 18% 181 181 T 481 181 181 181 181 181 181
800 800 800 869 8060 804 803 800 BOO 800 BOD 800 800 800 800
4.3% 4.3% 43% 435% 43% 4,3% -4.3% 43% 4.3% 4.3% . 4.5% 4.3% 43% ° 43% 4.3%
1.4% T4% 7.A% T48% 14% 4% 7.4% T.4% 7.4% 7.4% 7.4% 7.4% T4% T4% T4%
3,424 3,465 3544 3,559 2,606 3,652 3,760 3,748 4,797 3846 3,808 2,947 3,998 " 4,050 - 4,103
5892 - 5968 8,047 6,125 6,205 5266 6,367 5450 6,534 8,619 6,708 5,792 5,880 §9T0 1 7080
7,318 5,438 9,560 9,886 9,810 9,098 19,087 10,198 10,331 10,465 10,601 “40,739 19,878 11,020 41,163

LY .

486 1458 2512 3,567 4,623 5,682 8,747 7803 8,667 9932 10,681 10,739 10,878 1,020 11,185
8,85t - 7,980 7,49 8118 5,187 4,258 2325 2,385 1,466 533 @ 1) i ) o)
8,316 9,438 0,560 9,685 @810 - 9,838 10,067 10,198 10,331 10465 10,601 0,739 10,678 11,020 - 11,163
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Northern Kentucky Water Disttiot
Meter Reading: ?easlbllzty Study H
_15.Year Planning Horkzor Cost Modet
‘Walk-By Radio Frequancy |
Currest Meter Reading and Biling Fredugncy with 10-year AMR Bep{oyment
(U;)dated' JBI}'"!B 2008) %

]

Year 10

5 .

ear Yaar2 “Year3 Yeard Yexs Yearﬂ Year7 - Year Year 8 Year 14 Yeari2 Year 13 Year 14 Year 15
Field Servica Days/Year ) N .
Service Daysivan Week 5 § 5 5 5 5 & |3 5 $ g g 5 5
Holdayafrear 12 12 12 - 12 12 12 12 12 1z 12 2 2 1z 12 42
Vacation Daysfygar ’ 10 10 10 10 12 10 10 10 10 10 10 10 10 10 40
Sick DaysYoar 5 3 § a 5 b & 5 § 5 8 51 & 5
Tolal Reading Days/eat 233 233 233 233 pricic 233 233 223 283 ‘233 23% 233 233 233 233
Visttg/Man Day Moblle- 35 35 35 35 a5 .35 35 35 35 35 35 35 a5 35- 35
Visis/Man Day Touch Fad 25 25 25 25 25 K 25 25 25 25 26 25 25 25 25
Persengel Ragu{ré& : .
Gatculated Mater Readers 3.8 an a7 35 34 33 34 3.0 2.8 2.7 26 2.7 a7 a7 2.8-
Meter Readers FTE 4 4 4 4 4 4 4 3 3 3 3 3 3 a 3
Meter Reader Supet. 48% 48% 48% 8% 8% 8% 48% 6% 368% 6% 38% 35% 36% 36% 38%
Calculated Flald Service Techs 18 1.5 15 1.5 15 14 1.4 14 13 13 1.3 1.3 1.3 14 14
Fitld Service Techs FTE 4 2 2 2 -2 2 2 4 4 2 2 2 2 2 2
Flefd Service Super, 20% 2% 20% 20% 20% 2% 20% 20% 20% 20% 0% 20% 20% 20% 20%
e NE6S ‘
Meter Related
Sailary o . ) . . . -
Meter Readers $ 183572 % 189998 § 195647 § 203530 $ 290654 § 218027 § 225857 § 75357 § 1BL297 § 167643 § 194210 § 201908 § 208043 $ 215324 5 222961
Fisl¢ Service Tach 111,879 115,795 118,848 124,042 128,384 132,877 137,528 142,341 147323 162,480 157,818 163,340 169,057 174974 181,098
Wetar Raader Supenvisor - 36,860 38,254 38,5982 ano78 42412 43,897 45,433 35,268 365,502 37.780 39,102 40,470 41887 43,353 44,870
Flald Service Tech Supervisor 15,400 15838 16,457 17,074 17872 18,200 18,931 16,593 20,278 20989 21,723 22,484 23,270 24,085 24,098
Total Salary 3 S47TE1Z § 350986 § 372604 § 385525 $ 298,122 § 413091 § ARVSA0 § ST2360 § 385402 5 300N § 452,852 5427302 $ 442257 § 457736 § 4VATST
Education ’ : - N
Meter Readers 1] 1800 § 1684 § LT3 § 1800 % 1,872 3 147 ¥ 2025 $ 1578 ¢ 1842 ¢ 1708 % 1,776 $ 847 1921 $ 988 5 2078
Fleid Service Tech 1,250 1,360 13852 1,408 1,462 1,521 4,682 1,545 171 1,778 4,850 §,924 2,001 2081 AL
Total Education $ 2850 % 2064 § 3083 $ 3206 § 334 § 3467 2606 § 3224 § 3553 S 3487 § 36T $ 772§ 3§ 4GV F o 4243
M&S : )
Metor Réaders § G400 § 6824 § 6856 § 7096 § 7344 $ 7801 § 7O § 6007 'E 40X $ 6542 § G771 S J008 § 7253 % 7507 3 L0
Figld Service Tech 3,625 3,752 3.482 4,018 4,160 .- 4,308 4459 4,612 | 4,773 4 041 5113 5,282 5478 -5,669 - 5068
Total M35 T 0025 § doa7e § 0739 5 1115 § 11504 § #1907 § 12328 5§ {0719 § 14084 3 19482 $ 11884 $ 12300 § 1273 § 1376 § 13838
Contract Survicas : . . ’ B
Meler Readers $ 5800 § 5795 § 5998 § 6200 $ 542 § 8851 3 saf4 § 5346 § 5531 S A724 § 5925 § 6132 §  6M6 § . GEEO § 6799
Fleld Service Tech " - 1260 1,204 1,339 1,388 1,454 1485 1,537 1,590 ¢ - 1.848 1,704 1,763 1825 1,689 - 1,965 2023
Tota! Conttact- Services $ 8850 § 7080 % 733 § 7595 § TBS1 5 8436 & 842 § 5934 % ALY 7428 § 76BB § 7957 § B235 5 BS54 5. 8422
Fuel i '
Meter Readars § 7600 $  7e4z § 8209 5 8573 § 9063 § 94T 5 0RO & TS i$ 8108 § 847t S 8852 $ 9250 $§  956T § 10102 § . 10558
Felit Seevice Tech 8,760 7,054 7871 703 BoOSe B412 E:790 9,186 ; 8,599 16,001 10,483 10,954 11,447 11,592 12,501
Total Fusl § 14360 § 14908 § 1667 § 16376 § T3 5 17803 % 18687 ¥ 16943 ‘s 17,705 5 18502 § 19334 § 20208 $ 2114 5 220684 -F 23,067
‘Insurance ) M H
Meter Readers $ 14400 5 15120 § 5878 § 18670 $ 17508 $ 18376 & 49207 $ 15197 ig 5057 § 16754 $ 17502 & 48472 $ 18395 $ 20,36 § - 24,383
Fold Service Teth 5,150 5408 . 5878 5962 8,260 8,573 6,901 1247, - 7809 ra58 8,389 8,508 9.249 9711 10,187
Total Insurance S 10550 § 20528 § 21554 § 22632 § 25,783 5 24351 § Z018F F 22443 § 250 $ 24744 § 25981 3 27,280 § 28844 § 30,076 § 8,580
Misc.. . ) o i ‘
Meter Readors - 1366 § 1408 & 3457 § 4508 £ 1561 § 1515 § 1672 B 1298 '$ 1343 § 1300 § 14338 3 1489 § 1841 § 1595 § 1651
Field Servite Tech 160 78 303 Baa 861 891 922 954 | 988 1.022 1068 1.095 1,138 1,178 1,214
“Tolal Miscelianaoug S 2110 5 2484 § 2260 $ 239 § 2421 5 2506 § 5% 3 228 s 233t § 2412 § 2487 § 2584 § 2075 § 2760 § 2,868
Meter fioading Equipmeant Malnienance ) . .
Hard-held ) 5 3600 § 3680 3 37z 5 3477 & 3574 § 4013 3 3175 & 3,744:‘5 383 3 3838 $ 4072 § 4214 § 4362 % 4514 § - 49872
Software- - S 1000 § 1925 § 1031 § 1077 3 L3048 1931 $ 1480 % 4,389°% 1218 § 1240 § 1,293 % 1838 § 1385 5§ 1433 § 1488
. Instatation Programmer 5 806 § 513 % 525 % 536 % 682 & 65 § 50 % 584 3 609 & 624 % 846 3 1ol . 692 § TS 742
Totaf Annual.Meter Reading Budge! i i
Matar Readers ¢ 262692 § 272002 § 281816 S 201055 § G0ZA66 § SIS357 S 324,647 § 250,243 1% 202364 5 B9 3 275,657 & 285676 § 296054 $ 306818 § 317,868
Fleld Service Tech 148,054 151,317 186,771 162,424 168,282 174,354 180.645 187,163 ‘ 193,028 200,034 208,188 218,728 223,524 231,611 239,803
Meter Reating Cperaling Budget § 408547 5 423340 § 439587 $ 484379 § 40747 § 4BV 5 §05203 § 440411 § 456202 § 472,753 § 483863 § 501086 § 519578 $ 538424 § 657954
HDR Engheering. Ing, Page 2of 3



o

Narthein Kentucky. Water sttﬂi':t
Maler Reading Feasxbmly Study 3
15-Year Planaing HociZon Cost Modé
Walk-By Radlo Frequency ';
‘Gurrant Meler Reading and Biling Frequency with 10-year AMR Depicyment
{Updated: July 18 2005)

-

Yaar 12

Yeard Year 2 Yaar3 Yeard Year§ Year8 1' Year 7 Vear8 Yaar g Yagr 0 Near 11 Yeerid Yesr t4 Year 15
Customer Servine Related . . N . .

Total Customar Services ° 4130873 $1373197 $1438.738 $1.500408 $1582,642 $1658.327, U $1,789,724  $1,824,033 $1.912410 $2.005079 $2,102,242 32204110 $2310803 52,422,987 $2.540,275
Yotal Meter Reading Rejated $ 1,718,382 51,798, 5468 $1.878,325 §1,863 o75 $2053,389 $2,147, 048 §$2,245, 017 $2,264, 444 §2,588,752 32477831 $2,596.108 $2,705,508 $2830,481 324801310 $3.,088,236
Operating Cost per Read .

Regular Meter Read $0.78 £0.80 $0.82 $0.84 $0.85 $0.87 $0.89 ! $0.69 $0.70 $0.72 $0.92 $0.74 30,76 $0.77 $0.719

Fietd Setvice Read 51588 510,03 $16.40 $36.77 $17.15 FTS4 $17.94" 518.35 $48.77 $19.20 $19.64 $20.08 £20.55 §21.02 $21.50

Reqular + Field Servise 81,18 st 3124 $1.28 $1.29 5132, §1.35 51,56 $1.40 $1.22 5123 126 $1.20 $1.492 $1.35

Reg + Field Serv. + Gust. Serv. £4.67 $6.13 $5.30 $5.47 $5.94 $6.82 $6.01 $5.98. $8.18 $6.38 §8.57 $6.79 $7.0¢ $T.24 $T.48

Capital items
Vehicles .

Meter Reader Vahlcles Reqd 448 4.48 448 448 4,48 448, 448" 335 3.6 3.36 339 3.36 336 336 335

Field Service Tech Vehisles Red'd 228 2.20 2,20 2.20 2.20 2.20- 2,20 220 zH 220 220 2.20 2,20 2,20 2. 29

Vatdcly Purchasss (Rellmments) 6.68 - - - - - - (118 - - - - - . -

Calbulated Vebicle Replacemanls - - - 8.88 - - - - . . 556

Required Vehioke Replacemenis  » - - - 5.56 - - - - - . 5.56
Reading Equipment : ’

# of Interrogators {1/FT! €1 8 6 L] 8 8 & 6. 5 5 5 5 5 5 [ 8

# of Spare Interrogators 2 2 2 2 2 2 2. 2 z 2 2 2 2 2 2

Purchases {Retirements) i3 - - - - - - (1} - - - - - - -

Calculated Repiacements - 8 - - - - 8 - ) . -

Required Replacemants - g B . - - 7 - - . -

\nstatidtion Programmers Raq'd 2 2 2 2 2 2. 2 2z 2 2 2 F4 2 2 2

Programmers Purchased {Relired) 4 . - - - - - - - - . - . _ .

Caledfated Prog. Replacements “ z “ - - 2 - - . -

Required Pragrammer Replacements - 2/ - - .- - 2 - - “ -

Sofwars ani Trainlng Units 1 1 1 1 1 1 1 1 1 1 3 1 t i H

Software end Training Unlts Purcte. 1 . - - - - - - - - - - - - -

Seftware and Traloing Replacements - 1 - - - - 1 - . - -
Moblia tnferface Unit .

Years to Replace Existing Pads 10 : .

Pads Replaced/Year 7.963 7,063, 7.863 7.963 7,963 7563 1.86% 7.263 7983 7,083 - - . - -

GCummidaiive Replaced: " 7,543 15,926 23,588 . 31,851 39,814 47, 777 55,740 63,702 71.865 79,828 79,828 79,628 16,628 79,628 79,628

New Services inglalled - 10535 1,049 1,082 1,076 1,000 1,904, 1,419 1,133 1,148 1,183 1,178 1,159 1,208 {224

Total Pads instaled & Replaced 7.963 8,998 9,012 8,025 8,033 9,053 9,067 9,082 9,086 EEALE] 1,163 4178 1,193 1,209 1,224

Cummasative Repleced & installed 70083 16,861 25,872 34,997 44,029 53,089 62,156 71,287 80,333 B, 444 0,807 91,786 82,978 94,487 - 95,411

ML Cost 7500 § 7688 § 7880 $. 8077 % 8272 % 8485 3688 F 8015 § 2138 § 93es % 9480 § 8555. § e8.50 % 9747 % a8 .44

mstalation Cost .- 8 800 8 1653 § 1807 & 663 § 1721 3 1782 § 1844 & 1908 & 1975 § 2044 S 2118 8 2180 § 2267 § 2349 & 2428

Capltat Budgat: ’ . -
Vehicle Purchases (Relirements} $ 133600 § - 3 PR - 8 - % v § - % 12978 8 - % - § - 3 - % - $ « 5 179993
Reading Equipment Purchases {Rel.) $ 56000 % - -3 - 8 - % - % 40731 % -8 (1010 3 - % - % 40716 % « . § - % - % .
instatiation Programmers 5000 . . - - 5,657 - - - - 8,463 - - - .
Software and Training 12,500 - - - . 14,143 L - - - 16,157 N - -
Moblie Interfaca Unit 716,852 834,397 454,807 878,984 963 868 229,450 955,784 982974 | 1,010,838 _ 1,089,617 134.628 138,282 142,168 . 148201 150.213
Total Capital Budget ¥ o0a75z 5 631397 § EB4907 § B7BE94 § 803468 S D3B0S0 § 955784 $1.094833 £1010838 $1,039617 § 197055 $ 188352 § 142,168 § 146.201 s 330,212
otal B rating + Capital] § 2622154 $2627.943 SZTIR231 SABANE6 52957.258 $3,137,006 $3200,802 $3.359,377 '$3,379,540 $3517448 $2784,070 $2,843861 $2972.850 $3,107.511 53428448
Mot Prasent Valis
Discourt Rate (Gost of Gaplal) B.0%
HPV of Total Expendilures $28,060,004
Total Cost par Read .3 759 8§ 78 % 77§ 791 % 812 & 851 $ 357 % 838 % 982 $ 908 3 708 § 714 § T3 % 780 % 828
e
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Meter Reading .

Matars .
Tote! Meters-
Moters with Mili

Read Frequancy
Guarterdy % |
Bi-monthiy %.
Monthly %
Total

Annuat Reads
Quarkeriy
Birnonthly
Maoethly
Total

Roads by Read Typs
Mohile Raads Monihly, Anaust Tet,
Mobile Meters Read Monthly *
Mobile Reads Bl-Monthly, Annual Tot.
Iatile Meters Read Bl-Monthly
Moblie Reads Guadtetly, Annuat Tot.
Maobile Meters Read Qusserly
Total Annual Mobile Reads
Touch Read Monthly, Annue) Tat, ™
Touch Read Bi-Monthly, Annuel Tol.
Teuch Read Quartetly, Annual Tet.
Total Annusl Touch Reads
Total Annuat Reads

Reading Dayervaar Touch Ped
Reading Days/Man Waek
Holidays/Year
Vacation DaysfYest
$lek DaysfYear
‘Totat Reading Daysi¥ear
Reads/Man Day

Reading Duysivear Mobite Radio
Reading Days/Man Week
Holidaysfyear
Vacation Days/Year
Siek Daysivear
Teda! Reading DaysfYear
HeadsiMan Day (Drive-by}

Flelg Service (Metar Reading Relaten)
Field Service Reads par Year

Cust, Sarv: Reguest % of Melers

Fina! Reeds % of Meters

Anaual Customer Senviza Req.

Annual Final Reads

Totet Annust Flaid Service Reats
Figkl Service Reads by Read Type |

Mablle freads

Touch Raads

Total Atnual Fislf Service Resds

HOR Engineering. Inc.

Currert Meter Reading #nd Biling Fraquency with 10-yesr AMR Deployrment

Northiem Kentucky:Water District
Meter Reading Feasibilly Study |
15.¥ear Platving Horzon Cast Made!
‘Drive-8y Radio Frequency |

i (Updated: July'(8, 2005} |

Yearl Year2 Year3 Yeur4 Years Yeard Yoar8 Year§  Year16  Yeari!  YearfZ  Yearty  Yearld  Yeards
79,628 80,663 8t.742 82,174 #3850 84,840 aa;e?sa 7,163 88,295 89444 90,807 81,785 92,978 94,187 95411
2,981 12482 21,487 30485, 39,517 48,557 5T.822 66,697 5785 24,889 90,507 §1.788 - 02978 84,187 95411
a7.2% 97.2% a7.2% §7.2% 97.2% o7.2% 07.2% 97.2% 97.2% 97.2% o1.2% 97.2% 91.2% a7.2% 7.2%
0% 0.0% 0.0% 0.0% 0.0% 0.0% 0% 0.0% 0% 0.0% 0.0% 0.0% 0% 0.0% 9.0%
2.8% 8% 2.8% 2.8% 18% 28% 28% 2.8% 2.8% 2.8% 2.8% 2.8% 2.8% 8% 2.8%
100.0% 100.0% 100.0% 100.0% 160.05% 100.0% 100.0% 100.0% 100.0% 00.0%  100.0% 100.0% 1000%  1900%  300.0%
308894 393618 317896 321828 326,000 330,247 134,539 ‘338890 333295 B47TS8 352280 366860 361488 366,480 370,058
38,755 27,103 27455 27.812 28,174 28,540 28,811 29,287 29,867 50,053 30,444 30,840 3241 647 22,058
336349 | 340721 845151 adogay 354,183 958,747 363,450 368,177 | 872962 3TTEN1 382724 3BA700 392730 397846 403016
26,755 77,103 27,485 27812 25,174 28,540 28811 28287 29,667 30,053 30,444 30,845 31,241 31,647 32,058
2,230 2,280 2988 2318 2,248 2,378 2408 2,441 2,472 2,504 2,537 2,570 2,603 2837 2,672
Z . ; ! : o I I . . } . . i i
7,005 40,814 76716 112,660 148677 84,755 220851 257026 283261 330838 352,200 3566860 361498 366,483 570,955
1,752 10:204 15,178 28,167 37,159 AB1B4 55,213 54,257 73313 82385 68,070 89,215 90,575 94,550 92,740
33761 67.017 1044 140481 176,851 213,276 ‘248,762 286313 322818 350591 382724 397700 302730 JOT.B46 493018
A2588 272804 240988 205,155 177392 145,512 143,698 1,884 50,044 18,220 - . A . :
302588 272804 240980  Z09.156 171,332 145,512 113,688 £1,854 50,044 18,220 - - - . -
236349 34072t 5151 340537 354,183 358,787 353,450 8177 Gr2ger  ATTBIT 382724 3BTY00 J92TI H9TAME 403016
4 4 4, 4 4 K 4 4 4 4 4 4 4 4 4
2 12 12 2 12 12 4z 12 12 12 12 12 1z 12 12
1 10 10 10 10 10 10 0 10 1 10 19 0 10 10
5 5 [ 5 o8 ;5 .5 5 [ & 8§ 5 5 5 B
181 18t 181 .18 181 181 181 16t 181 181 11 181 181 181 181
450 450 450 450 450 450 450 A50 450 450 450 450 450 450 450
5 5 5 5 5 . .5 5 5 5 5 5 5 5 5
12 12 2 12 12 42 12 iz 1z 12 12 12 1z 12 iz
10 10 10 10 10 10 10 1% 0. 10 10 16 1 10 10
5 5 5 5 5 ' 5 -5 5 5 5 5 § 5 5 -
733 235 23 33 233 233 233 233 283 233 233 233 293 233 233
10,000 16,600 10,600 10,000 30,000 10000 10,000 16,050 10,000 10,000 10,080 10,000 15,000 18,000 10,000
£3% 43% 43% £3% £3% #a% 43% 43% £3% 4.3% 43% 4.3% 43% 43% -45%
74% T.4% 7.4% T4% T4% 74% 7.4% 7.4% 74% T4% T4% na% 7% 74% 7.4%
3424 3408 4514 8559 3,506 3,882 3,100 3,749 2,797 3,846 3895 3,947 3908 4050 4,103
5892 5969 8.047 6,125 6,205 6,88 5367 5450 6534 6619 5708 8,782 €,860 6870 7,080
9316 5,436 $.560 9,685 2310 2,938 10,067 10,198 10,331 16,465 10,501 10,739 10,878 11,020 11,165
486 1,458 2812 3,567 4823 5682 8742 7,804 8,667 9,932 10,601 18,759 10,878 11,020 14,463
8,851 7,850 7049 8,118 5387 - 4256 3508 2,305 1,464 833 - . . . -
2318 2438 9,560 9,685 8810 9.539 101087 16,188 10,331 10,485 10,601 10,739 10,878 11020 11,163
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Fleld Servica Days/Yesr
Service Days/Man Week
Halldays/Year
Vacation Daysf¥ear
Sick Days/Year
Total Reading DaysiTear
Visits/an Say Mobile
Vigits/Man Day Touch Pad

PEQIING

Calculated Meier Readers
Meler Readers FTE

Meter Reader Super.
Celoulztad Fiold Service Techs
Fleid Servics Tachs FTE

Flelg Service Super,

525
£fed A
Salary
MaterRoaders
Fleld Service Tech
Metoy Resder Supervisor
Field Service Teth Superviser
Totel Galary
Education
Meter Readers
Fieid Qervice Tech
Total Education
ME&S
Meter Readers
Fleki Service Tech
Total M&S
Ganteact Servicas
MoterReaders
Figld Senvica Tech
Totat Contratct Senvices
Fuuet .
Maler Readers
Fiald Sorvica Tach
‘Fotat Fuel
trrsurance
- Mster Readers
Field Service Tech
Totat Insurance
Mise,
Meter Readsra
Fisld Service Tech
Total Miscelianeous

Meter Raading Equipment Malntenance

Hand-heid
Drve-by
Software
nstaliation Programemner
Total Annual Meter Reading Budgel
Melor Roadars
Figid Sarvica Tech
Meter Reading Opetating Budgel

HOR Engineering. inc.

i
.i

Ncﬁhem Kenb.:cky Water DISd:ICt
Meter Reading’ Feas%b%%ity Study} i
5.Yesr Plahaing Hefizen-Cost Model
Drive-By Radic:Frequency -

© (Updated: July 18, 2006). i

Currant Mater Reading and Billing Frequéncy with 1G-year AMR Depioymerst

Year i

Year i Yoer3 Yeard  Yeers Iejr_-."a Year Yeard Yemr  Year1d  Yearll . Xear1Z  Yearls Year 15
i
5 5 5 5 i 5 k3 ; 3 5 5 5 5 5 5 5 §
12 12 12 12 oz 12 112 12 12 12 iz 12 12 12 12
10 10 10 10 1o 12 i1 0 10 0 10 10 10 10 10
5 5 5 5 B 5 1y 8 5 & L 5 5 5 §
203 233 238 233 233 235 233 233 253" 3 233 233 ‘233 233 233
60 =3 59 a6 €0 . 30 90 a0 80 90 80 850 90 20 - 2]
25 25 25 28 25 25 26 5 28 25 %5 25 25 25 25
a7 34 5.0 25 23 20 20 D 20 20 20 20 20 20 20
4 4 3 3 ‘3 2 ;2 2 z 2 2 2 2 z z
8% 43% 38% 6% 3% 24% 24%, 24% 24% 24% 24% 24% 24% 24% 24%
15 1.4 13 1.2 14 10 10 10 10 10 10 10 1.0 1.0 .0
2z 2 2 z 2 1 1 't 1 t 1 1 1 1 T4
20% 20% 20% 20% 20% 10% 10% 8% 0% 0% 0% 0% 10% 10% 10%
: t :
i
}
163,572 § 150988 § 147456 S 162548 § 152900 € 100012 § 142820 ¢ 146778 § 120835 § 125095 § 120474 $ (34005 3 13863 § 43550 § 148974
111,879 115,795 119,848 124,042 128,384 65,439 88,764 TIA% 73662 16,240 78808 81,670 84,528 87,487 90,548
36:960 38,254 29,694 30,734 314808 24,548 22717 23,512 24,335 26,186 26,058 26,980 27,925 28,902 29913
15,400 15939 16487 7,074 17,672 2,746 9485 9787 18,139 10494 10,862 11,242 14,635 12,042 12484
$ 34TB1Z § 259985 § 313524 5 024498 3 G555 § 206545 § IS5 ZILIST $ 220001 § 237018 § 245311 § 2589T B 202784 3 M98l € 261,500
§ 1600 $ 1584 $ 0 1298 § 1350 S 1484 s o3 8 1912 § 1053 ¢ 1095 § T3¢ § T84 $ 1232 5 123 0§ 1332 § 1,385
1,2@ 1,300 1352 $.406 1,462 T80 91 8§22 885 BIG 925 962 1.001 $.041 1,082
% 850 5 0 2964 § 2850 $  24TEE S 2866 % 1734 $ 1802 § 1875 § 1850 § 2028 % 208 § 2194 5 2281 .% 2373 § 2468
5 6400 $ 6624 § 5142 § 53R § 5508 § 380t § 3534 8§ 4011 5 T 4214 S 4361 $ 4518 § 4§72 F 483 s 5005 § 5180
3,625 3,752 3,883 4519 4,180 2353 2228 2308 2387 2.470 2,557 2,846 2,139 2,695 2,954
s 10025 $ 10376 § 9625 $ 8341 5 0568 § 5953 § 662 ¢ 6377 § 6601 5 6B $  7O07TF $ Y38 $ TS5 § - 7839 & 6414
$ 5600 S 5795 3 4480 $ . 4857 8 4820 & 3326 § 344z S 3562 $ 3687 § 9818 $ 3950 § 4088 3 423t § 4370 § ° 45%
$250 1,294 17339 1,386 1484 742 168 798 823 852 882 L 9w 944 977 1942
6850 $ TH90 S 583§ 5043 § 5254 § 4068 § «42#0 5 4558 § 4510 5 4863 § 493§ 500p 5 4475 5 537 8 5544
s 7600 5§ 7942 § 6205 3 G508 § 8797 & 4735 % 4949 $ 5.f‘}1 $ 5404 § 5847 $ 5901 § 667 5 G444 5 67H §° TOIT
6.750 7,054 7.3 7,703 8,050 4.208' 41395 4,533 4,800 5016 5,244 5477 5,724 5,961 8,250
§ 14850 § (4598 § 3506 $ 14208 8 14847 § 2941 3 944 $ 8764 § 10204 $ 10,663 $ 11,143 § 11644 $ 12988 § 1Z716 § 13288
i ;
t ;
$ 14400 § 15120 § T4207 § 12502 $ 1127 & 5182 § 9849 § 03 § 16638 § 1170 $ 11728 B 12314 § 12830 §. 13577 5 42e
5,150 5,408 5678 5962 6,260 3,286 3i451 3523 3,804 3,595 4,184 4,404 4524 4,855 5058
Tem50 § 0528 § 17585 S 16464 § 18387 § 12476 § 13099 $ 14754 § 4442 5 (5154 5 15922 5 16718 § NS4 § 18432 § 183
$ 1350 3 1408 § 1093 § 1M1 0§ 1970 3 08 3 e s 885 5 - 835 5 927 S 958 § 993 5 1028 S 1063 § 1,101
750 775 803 832 364 445 451 477 494 811 520 547 $6T 586 87
$ 2110 $ 2134 § 1836 $ 1962 § 2081 % 1253 § 1297 $ 1342 § 17383 5 4438 §  148B 3 1540 $ 4404 § (650 5 1708
. : i
s 2350 § 2308 § 1891 & 1938 §. 1387 % 1918 ¢ toad € 1070 $§ 1087 $ 1124 $ 1163 F 1204 § 126 $ 1,350 § {335
3 2000 % 2080 § 2101 % 2184 § 2208 § 2263 % 2319 § 237 $ 2437 $ 2498 § 255 § 2676 5§ 2760 5 2866 § 2907
$ 1000 5 1025 § 4051 $ 10T 8 1404 8 1131 § e $ 1489 & 428 § 4249 § 1293 § 1338 § 138 s 1433 §  tds3
s §06 5 513 & 525 8 538 % 552§ 283 § 280 3 297 % 305 S Mz $ 323 % 334§ 346 8 g $ 371
¢ 283247 $ 072658 $ 212911 § w0455 5 228AY 5 156409 § 1545:179 § 170476 § 175780 S5 192824 S 189,142 £ 198003 $ 203115 § 210483 § 216,134
146,054 151,317 156,771 162424 168,282 BTATY 90323 93,584 98,954 100467 104,998 107,861 111,762 115,808 119,986
S 400297 § 42¢.015 § 060683 § 302978 § S0B759 § 245665 § 264802 § 263651 § 273,153 § 262991 § 293240 § JORAGE § II4EME 5 L2 5 398130
- 1
i
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Northarn Kentucky Water Distiot
Meter Reading Feasihility Study:

15-Year Planning Hitizon Cost Mode]
s .  rfve-By Radio Frequency -
P . Curant Meter Reading and Bilfing Freqiency with 10-veer AMR Dep!uyment
i (Updazad Jul)) 18, 2008} )
: ) Yoar, Year2 Yeard Yeard iear.é Yeard: . Yopr 7. Yeurd Year$ . Yearid  Yesrii  Yeart2?  Year1d  Yearld Yoar 1§
Customer Service Retated ) : :

Totat Costomer Service $ 1300736 $14,373197 51439738 $1,509498 $ 1,582,642 ¢ 4659327 § 1730724 2 1824033 $1912410 $2005078 $2,102,242 $2204110 $2310.908 $2422887 $2.540.275
Total Meter Resding Related $ 1760032 $1707212 $1800420 $1,802475 § 1979401 5 1804993 § 18946 $ 2007654 $2185563 $2.265,060 $23954B2 $2.507.974 2525787 $2.749481 2878406
Operating Cost per Read .

Regular Mefer Read $0.79 $9.80 $0.62 $0.83 $0:85 50484 $0.45 $0.46 047 $0.48 3045 $0.51 $0.52 $0.53 20,54

Fluld Service Read $15.68 $18.03 1640 $16.77 FIT1S $3.77 $9.97 $9.12 -§9.39 $8.50 582 $10.04 SN2 05 1095

Regular + Fleld Service $1.18 $1.21 1647 $1.07 $1.08 5087 $0.68 §0.70 $0,71 .1 $0.75 $0.76 $0.78 $5.80 $3.82

Reg + Figld Serv, + Cust. Serv., 447 £5.13 5,10 $5.27 $5.44 5,17 $5.34 $5.82 35,70 -$5.89 $5.09 28.29 8,51 $6.7% £5.95

{-zit=}
Vahicles ’ -

Heter Readar Vehicles Reg'd “ 448 448 3,30 338 336 2.24 224 224 224 2.24 2.24 224 2.24 2.24 224

Fleld Survics Tech Vehides Reg'd 220 220 2.2¢ 220 220 118 EA L 1.10 1.18 .40 1,49 4.10 149 140 . XT)

Vehicle Purchasas (Retremants) 668 - (1.12) - - {2.22) - - - - . - B - M .

Calculated Veticie Replacements - - . 6.68 . {112y . " (2.22) - . 658

Required Vebicle Replacements - - - 334 - - - - - - 3,34
Reading Equipment

# of infarragatars {1FTE) . 4 4 3 2 3 1 1 k! 1 1 1 1 3 T

#of Spare Interopators 4 1 1 1 1 x| 4 1 1 5 1 1 1 1 . {

Intarvogator Purchases {Retiremonts} 5 - ¢} - - hedd - . - B - - . . : .

Calcuiated.Interr. Replacemants - .8 - €} . - 3 - 4 - -

Required Inferrogator Replacemenis : - - 12 - . - - 2 - - - .

instaiation Programmers Rag'd 2 2 2 2 2 ot ¥ 1 i 1 1 1 { 1 {

Progeammaers Burchased (Retired) p:d - - - s - iqn - - T - - - . = .

Celoulated Prog. Replacements - - -2 - - - - 1 - - - .

' Requirad Prograrmer Replacements : - ot - - - . -4 5 . o -
Girdve-hy Units Reg'd 2 2 z 2 2 4 2 2 2 2 2 2 2 ’ 2 2
Drive-by Units Purchased # - - - - . - - - - - - - " .
Drive-by Units Replaced - ) - - . 2 - . - - 2 - - . "

. Moblie intrtace Unit : ‘ :

‘fears to Replace Existing Pads 10 , : . . .

Pads Replaced/Year 7.963 7963 7.863 7963 7983 7863 - 7,863 7,963 7.963 7,983 “ - - . .

‘Cummulative Replaced 7,965 15326 23,808 31,851 39,514 7777 55.740 63,702 71,665 79,628 79,828 79,628 78628 79,626 79,628

_NewServiges tnstalled - 1038 1,049 1062 1676 1,480 1.104 1,118 1,133 1,148 1,162 1,178 1,183 1,209 1,224
Total Pads instplied & Replacad - 7 7.962 8988 12 9,025 9,039 6,083 2,087 4082 9506 8.111 1,163 1,178 1,183 1.20% 1,224
Gummulative Replaced & Instalied 1963 16561 25572 24,997 44,085 53,089 62,156 74,257 0,333 89,444 0,607 81,785 92878 94,187 95411
U Cost 5 THE0 § 7688 § 7880 § a0eT $ 8279 § #486 B BEEE 5 89,16 § 9138 $ 93656 $ 8460 ¢ 8585 § ey % 4T 8 88.44
Fnateliston Cost $ 500 § 4553 & 1807 3 1683 & it § 1782 8§ 1844 3 1808 § 1275 § 2044 5 218§ 2150 5 2\WET 5 - 2346 § 2428

Vehitle Purthases (Relirements) S 183500 $ - & (3428 § - 8 L (1,533 5 ] 84,0688 % - 8 - 5 L - 8 - 3 -« % 1087128
Reading Equipment Purchases (Ret) ) ' ' - , . B
Mand-Heid 14,000 - (&83} - L - . - - - 7238 - . . .
Instalistion Programmess §,000 - - - - - - - - - 3231 - - < -
Drivedby §5,000 - - - - 88,170 - - . - 109,869 - - - .
Mblle Interface. Unll - 716,852 831397 54,907 878,994 903869 529489 U55, 784 ge2 674 1.010838 1088617 134,628 138352 142,188 148,201 450,213
Yotal Capits! Budgst % 054,252 § B31.397 S BAOBGD § GVBO94 § 903863 5 1018086 § 9i5TH4 § 1,357.9'53 $1010,838 $1,039517 § 254068 § 138352 § 142988 § 146.201 .5 255,342
Yotat Budger {Operating + Canital) $ 2673784 $2528608 B2660,34 $27714568 § 2683270 $ 2,823088 $ 2560011 $ 2,155656 $3,195.400 -$3.327.686 $2550450 $2646,326 $2767.949 .$2805382 SI136,TAT
Net Present Value -

Diseount Rate (Cost of Capital) 5.0%

NPV of Total Expanditures B2T, 796,044
Fotal Cost per Read 3 738 751 % 50§ Tt § 782 % 782 8 e § 834 § 834 ‘B85 & 674 8 564 8 686 3 08 8. 757

HOR Engineedng. Inc, - . Page 3of3



Moator Reading
Meters
Total Meters
Melers witht MIU
Read Frequendy
Querierty % -
Bhmonikly %
Manthly %
Tolal
Annical Reads
Quartesty
BEronthiy
Monthly
Total
fesds by Read Type
Mobile Reads Manthly, Annuat Tot,
Mohile Meters Read Monthly

tdobite Reads Bl-Montily, Anmust Tot.

Mobile Meters Read StMonthly
Mobite Rasds Quartesly, Annual Tot.
Mobite Meters Read Quartedy
Tatal Annus! Moblie Reads
‘Touch Read Monthly, Anmual Tot,
Touch Read Bi-Monihly, Anmual Tol
Touch Read Quartedy, Annual Tt
Total Anmwal Touch Reads
Total Annual Reads

Regding Days/Year Touch Pad
Reading DaysiMan Week
HolidaysfYear
Vaeation Days/Year
Sick DaysfYear R
Totaf Reading Days/Yaar
ReadsMan Day

Reading Days/fear Mobile Radio
Reading Daysitlen Week -
Holidays/Year- -
Vaation Days/iYear
Slok DaysfYear
Tutaf Reading Deysfvesr. -

Flafd Service {Mater Reading Refatad]
Field Service Reads per Yoar

Cust. Sere; Request % of Motérs

Finat Reads % of Meters

Anmiea! Susfomar Sardlee Req.

Annuat Final Reads. ) .

“Totat Annudl Fisld Service Reads
Fleld Service Reads by Read Ty;;e

Moblte Reads . .

Touth Reads’ .

Tolal Aanual Fisid Service Reads

HDR Engineering, inc.

SR i
Northern Kentucky Walter District
Teter Reading Feasibifity Study
15-¥ear Planning Hortzon!(‘.&st Model
Fixed Netwark Radio Fraquen B
Gurrent Mexe: Reading and Sifing Frequency,wit 10yeer F}MR Deplcymerzt
{Updated: kily 18, 2005; :
vesr1  Yeaz  YewS  Yemd  Yew§  Yemrs  Yewrr  VYears  Years  Yemso  Yeardt  Yewd2  Yemwt  Yowrld  Yemts
79,628 BU.653 81,712 82.774 83,850 84840 | BHO44 . 8Y,163 86,286 89,444 50,607 $1,785 92878 94,187 98411
3981 12482 21487 30488 39517 - 48862 | HTg22 ; £6,697 78,785 84,889 90,607 94,785 92,978 04,187 5411
97.9% 47.2% 97.2% 97.2% W% 9.2% 97.9% B7.2% 91.2% 97.2% 97.2% o7.3% 7.2% 57.2% 97.2%
0.0% 0% 0.0% a0% C0% . 0.6% 0.0% 0.0% 0,0% ¢0% 00% 0.0% 0.0% 6.0% 0.0%
2.8% 28% 28% 28% 2.8% 28% 2,5% 2.8% 8% 28% 2.8% 8% 8% 2.8% 18%
100.0% 100.0% 100.0% 1000% - 100.0% °  1000% 100.0% 109.0% 190.0% 100.0% 160.0% 100.0% 00.0% 100.0% 100.0%
F00594  AMAGIR  IMESE 321835 AGOMO | 330247 | 34530 353 B30 343,285 347,758 352,280 958850  36f498 366198 370958
w755 LIS OTASS __ gtz _ BAT4 280 | 7890 __ 20207 _ 20867 __ 30083 30494 30840 _ 31241 _ 3h64T _ 330e8
36349 MOTIT F45151 348837 354183 . 358787 383450 - IGBATT. 2962 3TANH 382724 3B7TO0 392730 39845 40318
26,755 27103 27.455 27812 - 28,174 28540 8811 - 28,787 25,667 30,053 30444 30,840 31,241 31,847 32,058
2.230 2,250 2,268 2418 2348 ° 2378 2,408 2,441 L2472 2,504 2,537 2570 2,603 2,637 2672
7,006 40,814 76716 {12450 48877 184735 20861  TRSV026  ZUBRSt Bu9sa8 362280 366850 360408 086190 370,858
4,752 10,204 19179 26,167 37,160 © 46,184 55,213 ' B4.2BT TEIS 82,465 88,670 99,215 90375 - 61,550 92,740
33,761 67917 104,178 140481 176851 213275 | w9762 86513 322918 353,69 382724 537,700 392736 397,846 405018
302508 Z7ZE04 . 24DSB0 704456 17LA3Z T . 14B512 ; 163808 . . 81864 - 50044 15230 - . . . .
302,588 - 27ZE04 240,860 209166 - 1T7.332 145612 ¢ 113698 | 91864 50,044 18,220 - - . .
336,348 240721 M5151 349,637 354,183 3BOET . 303450 S I6BATT 72062 BTAN 382724 37700 392735 3OV.846 403016
4 4 4 P 4 § e 4 4 4 4 4 4 5. 4
12 12 12 12 2 12 12 12 12 12 12 12 12 12 12
10 10 10 1q - 10 0 0 0 0 0 0 10 10 0 10
5 5 g 5 5 - 5 5 5 5 5 § 5 5 5 5 -
191 181 181 181 181 181 181 181 181 181 181 181 181 161 18t
450 450 450 450 450 450 450 450 450 480 450 450 450 450 450
5 5 5 5 5 8- - 5 § 5 & 5 5 5 5 5
12 12 12 2 12 12 12 12 12 12 12 12 2 12 2
10 1 0 10 1% . 9 1t 10 10 0 10 10 10 10 10
5 5 & § 5 § 5 5 5 5 g 5 5 & 5
233 233 233 233 23 233 233 233 233 233 733 233 233 233 233
43% 4.3% 4.3% 43% 43% 43% 4.3% 4.3% 4.3% A% 43% 7 43% 4.3% 4.3% 43%
T4% T4% TA4% 1.4% T4% T:A% T4% T14% 1.4% T.4% T4% T.4% 7.4% 7.4% TA4%
3424 3,458 3814 3,559 266 3,662 3,700 3,748 3797 3848 3,896 . 3.047 3,908 4,050 4,103
5892 5960 6047 §,125 - 6.265 6,286 8,367 6450 ‘g5 6618 6705 6,792 . 5,880 6970 | 7,088
9,516 9,435 9,580 9,685 9819 0,838 10,067 10,198 40,331 10,485 10,601 10,739 10,878 11020 11,183
466 1,458 2,512 3,587 4525 5882 8742 7,804 8,367 5,932 10,601 10,739 10,878 14,020 11,163
8851 7880 7448 §.148 " 5187 4,258 3,375 2,335 1,464 ga3 - - - - S
8318 9,438 8,560 9,685 9,810 9,938 10,067 10,198 10,331 10465 106801 10,738 10,878 11.020 11,163
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Norherm Kentucky Waler Distict

:
:

-

Hatar Reading Feasbifity Sudy i
15-Year Planning Horizen Cost Madsl |
o * Flxed Nitwork Radio Fratuency P
Current Mater Reading and Bilkng Frequency With 10-year AMR Deployment
{Updated: July 18, 2005) % :
i Yeart Year2 Yeard . Yeard Yeard Year 6 Year? _‘éeaza Years Year t0 Year 11 Year12 Year 13 Year 14 Year 15
Fiold Service Days/Year . ! : 1 :
Seryice Days/Man Wesk - § 5 S [ 5 5 s § 5 5 5 E 5 5 §
Heldays/Year 12 12 12 2 12 12 12 b 12 12 iz 12 1z 12 12 i2
Varaton DaysiYear 10 10 10 19 1B L1 I 10 L 10 10 1¢ 0 30 10 10
Sick DaysfYear 5 5 5 5 5 5 3 i g 5 & & s 5 ‘8 5
Tota Reading DaysrYear 233 233 233 233 233 233 233 i 283 - 233 233 ‘238 23y 233 233 233
VigitsiMan Day Touch Pad 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25
Person - :
Calcutated Meter Readers 37 33 kv “26 22 1.8 14 10 © 1.0 10 1.0 10 9 10 10
Melerfleaders FTE 4 4 3 3 3 z 2 H 1 1 1 1 1 H 1 1
Meter Reader Super. ) 48% 48% 36% 36% 36% 24% 2% . 12% 12% 12% 12% 12% 12% 2% 12%
Caltylated Flald Servics Techs “ 15 14 1.2 1.1 18 1.6 1.0 .10 1.8 14 g e 1.0 1.2 L&
Fietd Sarvice Techs FTE 2 2 2 2 1 1 § ; 1 1 1 1 1 1 1 H
Field Servica Super. 20% 20% 20% 20% 10% 10% % 1% 10% 10% 0% 0% 10% 10% 10%
Operating Expenses i
tar Reiated i
Salary _— )
Meter Readers $ 183572 § 180008 § 147486 § 152648 § 157990 $ 109013 $- 112820 5 IS630 & 80432 § 62548 § - g4I 5 67003 5 69348 & TIYTS 5 vA2eY
Fletd Servics Tach 111,879 118,785 149,848 124,042 64,182 68,433 28,764 P71 73,662 16,240 76,908 21,670 84528 67487 90,54%
Matar Reader Supervisor 36,950 38,254 29,694 30,754 31,808 24,548 MY L TEE 12,167 12,663 13,024 13.450 13,062 14451 14,857
Field Senvies Tech Supervisor 15400 45838 15,497 17,074 23386 9;145 9465 . 9797 0,432 10,454 10,882 14,242 11,635 12,042 - 12,454
Total Selary . § 347812 § 350085 § 313524 § 324498 § 762827 § 2068545 5 213775 5 A51,112 F 166401 5 01876 I 107541 $ 17344 5 170474 % 165755 % 192267
Education. . . C
Moter Readers $ 1600 § 1664 3 1298 $ 1350 § 1404 5 a73 5 1,012 % 526 $ 547 8 569 5 502 % 816 $ 640 $ 865 § 643
Fleid Service Tech _ 1,250 1,308 1352 1408 731 760 791 T8z 855 898 325 262 1,061 1M1 1,082.
Total Eycation $ 2850 § 2664 3 0 2650 5 2,756 5 2335 $ 1734 § 603 3 1849 §  f403° % 1480 3 1517 8§ 15T § 1641 3 1707 5 1775
MES . . } ‘ ; ‘ -
Meiar Readers § 6400 & 6624 $ 5142 S 5322 5 5S08 S 3801 $ 3934 § . 2038 $ 4107 £ 2181 § 2257 § 23% § 2418 & 2502 5 2590
Flsid Sarvice Toch 3628 3,752 3.863 4018 2080 2185 . 2278 ¢ 2208 2,387 2479 2,857 2848 2,738 2818 2534
Total MBS $ 10025 § 0376 % 9025 $ 934 $ TER8 3 5953 § 6182 § : 4342 5 4404 5 4651 § 4814 S5 4882 § 5157 § 5337 §  55%
Contract Services ' ) :-
Metar Readers $ 5600 § 5796 § 4482 § 4857 § 4820 § 3326 § 3442 § . 1781 8 1844 3 1908 § 1975 § 2044 2416 5 2,180 § 2,288
Field Service Tech .o 1,250 1,284 1338 1,386 . 42 768 -} 795 - 823 852 852 91z 944 977, 1812
Totat Gontrant Sarvites $ B85 § 7080 $ 5838 § 6043 3 653t § 4088 % 4290 $ ; 2578 § 2667 % 2760 % 2856 $ 2858 3 30680 § 3,167 -§ 32718
Fuel - . ‘ R
Matsr Renders $ 7800 $ 7942 § 6235 § 6505 S GTAT §  4TA5 ¥ 4940 $ 0 2506 § 2702 § 2824 § 2951 $ 3083 $ 3222 § 337 §  3I50
Fleld Service Tach 6,750 7054 7.7 7.703 4,025 4,206 4395 - 4593 4,800 5016 5241 5417 5724 5,981 §.250
Tota! Fuet § (4357 5 4896 § (9596 5 14208 § 10822 & 8B4 B 9344 B WG B 7502 § 78N 5 8102 $ BEB § 6946 § 9348 5 0769
insurance - ‘ - H M
Mater Readers § 14400 § 5120 $ 11907 § 12502 % 1327 $ 5489 $ 0549 $: 5068 8 536 ¢ 5885 % 5864 § 6157 $ 6465 5. G788 5  T.128
Flald Service Tuch 5150 5408 5678 5062 3130 . 3288 348t i 3698 3,804 3,995 4,194 4404 4624 4,856 5,088-
Total Inswance § 19550 § 20526 5 7,585 § 1B464 § 18247 $ 12478 § 13098 B l 8@8s % 8,123 $ 9579 § 10,058 § 10581 $ 11089 §F . 11644 § 12226
Misc. | . . . H
Meter Readers g 1350 § 1408 $ 1093 §  L131 & 1470 % se 5 836 $ . 433 § 448 § 463 & 480 $ 455 $ 514 % 532 8 .550
Flela Servica Teth 158 776 853 532 430 45 461 L 4T . 494 511 529 s4y 587 -5868 80T
Tats! Miscotianeoss $ =zMo s 2184 §5 4895 § 1962 § 1§01 § 1253 5 1297 8] 810 3 542 ¥ o4 3 1008 § 1044 % 1080 B 18 B 1,157
Meter Reading Equipment Maimanance : . b .
Hana-heid ) § 1960 § 2008 § 1471 5 1508 & 1236 § 950 $ 975 $ 1 €66, § 682 § 593 % 24 B 749 % 775 $ 803. % 831
Coflectors 0§ 20000 § 20500 § 26013 § 24538 § 24076 § 22828 § 23484 $ 123774 § 24368 $ 24877 § 25851 § XIS § 27603 I 20662 T 29,665
Software ‘ ' $ 2000 5 2050 5 2104 5§ 2484 S 2208 $ 2383 § 2349 $1 23773 2437 8 2408 % 2585 § 28576 $ 2758 § 2886 % 2,967
instaliation Programmer $ 500§ 513 % 525 S 538 § 276 & 53 $ 290 $, N7 % 305 312 % ] 34 3 346 8 358§ aT1
Total Anmie! Meter Reading Hudgat - ' -
Metar Resdars $ 201852 § 291876 § 232453 5 240585 § 248423 § 179918 § 15144 8 fooges § 113358 $ 117,157 § 121,372 $ 125741 § 130208 & 134860 $ 139822
Fieid Servica Tech 146054 161,317 186,771 162424 84,141 §747 . 90323 T 93884 $6,084 100,467 104,098 107,884 114,762 115,808 119.996
Meter Reading Operating Budge! 5 428007 § 443193 § 369,224 $ 403000 § 332564 3 267090 $ uye4sy § [203270 § 210322 5 217.624 & 226470 $ 233802 § 2082 § 250765 S 269,319
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Customer Senica Relfated
Total Customar Servios

Tatal Meler Raading Related

Cparating Cost per Read
fegular Meler Read
Field Serniice Read
Regular + Field Service
feg + Fiold Sarv, + Cust, Serv.

Capital fterns

Vehicles
WMetar Header Vehicles Reqd
Field Service Tech Vehicles Reg'd
Vehicle Purchases (Retirements)
Calculated Vehitle Replacaments
Requlred Vehicle Replacements

Raading Eguipment
# of nterronators (1FTE)
# of Spare Interrogators
iterrpgator Purchases (Retirements)
Caltutaled (nierr, Replacomants
Requiced Interrogator Replacements
Instatiation Programmars Req'q
Pra marg Purehated (Redred)

Calculalad Prog., Replacements -

Required Programmer Replacemants
Fixed Linis Reg'd
Fixed Units Purchused
Flxad Units Replaced

Muoblie intertaea Uinkt
Years ko Replace Existing Pads
Pads Replacediear
Curmmritative Replaced
New Senvices [nstalled
Tota) Pads Instalied & Repleced
Gummiiative Replaced & instalie
Mits Coat-
instalatlon Cost

Capitf Budget
Vehicls Purchases (Retiremonts)
Reading Fouiptert Purchases (Ret)
Hend-Hsld
trestaliation Rrogrammers
Fixed infrastructure
Mebtte Interface Ui

Totgl Capltal Budgst
Totp! Budet Opersting + Captiall

N orl
Digcount Rate (Cost ¢f Capllal)
NPV uf Tola! Expendiiutes

Total Cost per Read

DR Engineering, Inc.

by
1

]
Notthern Kentucky Water Disfrict
Meter Reading Feasihlity Sty
15:¥gar Planning Horizon Gost Medel
Fixed Network Radio Frequency .
Current Meter Reading and Bifing Frequency with 10-year AMR Denloyment
{Updatad: Juty 18, 2008) :

1

Yaard
$ 1309.738

Yoar2  Years  Yeard  Years - Yews  Yew7  Years  Yemds  Yesr1o
$1373.167 § 1436736 $1,509456 §1.582042 §1650377 $1700724 $1,524033 S191Z410 $2005076 § 2,102,242

§ 1747742 $1816390 $1.828362 $ 1912505 $1.915208 $ 1026422 $2:9$$,191 32.52?,303 £2,122,732 $2,222703 ¢ 2,327,713

Yearil

Year13 Yose18
$2.204,110 $£2310,803 32422887 $2540275

Years2 Year 44

$ZAITTIZ S2,552934 BIOMBO5Z $2,800094

5 3131850 S2I02242 $2.868,6256 $29B58Y5 $3013841 §3050093 $3.182,259 $5253510 $3355216 $3450862 § 2502358
6.0% :
$25,181,844 :
i

$ 908 & 805 ¢ 808 & E 8132 & 875 ¢ 859 § 636

298 '3 852 & 86D §

$0.84 $0.85 $0.07 $0.68 $0.70 $05) £0.5% ;8050 $0.30 $0.31 5033 £0.32 $0.33 5034 $0.36
S1568 $16.03 $16.40 $1677 $8.58 $8.77 $8.97 .18 $9.39 59.50 $9.82 $10.04 $10.27 $10.51 $10.75
$1.24 $e.27 81.10 st.12- 8091 ¢ 072 5074 $0.54, $0.55 £0.86 057 $0.5% $0.50 $0.81 30.83°
£5.03 $5.19 $5.16 $s.32 $528 $5.22 $5.40 3536 $5.54 $5.72 5592 $6.12 $6.33 $6.54 3676
448 448 236 3.28 338 2.24 224 1.42 12 1,42 112 142 142 112 {42
220 230 2,20 22 110 110 1.10 110 1.0 110 ARE 140 1.40 110 1400
658 . (112 - (1.10} {118}, - (113 - - . . - . .
. - . T - (142 - (1.10} (1.1 - 558
- - - 222 - - - - - - 222
§ 3 4 3 2 2 ‘ 1 4 1 1 1 1 H {
2 2z 1 1 k] 1 1 1 1 1 7 1 1 1
7 - .2 - (1 {0 - 5h - - - L - . -
. 7 . {2), - {0 & - 3 - o)
- 3 - - - - b4 - - - - -
2 2 2 2 1 1 1 1 1 1 q % 1 b 1
b4 - - - ) - - - - - - - - - .
- z - - - n 2 - - .
R 1 . . R _ p _ ) . ‘(T)
] 1 1 1 1 1 1 1 1 1 H 1 1 1 1
] . . - “ - - - - - - . .o - -
10 ‘
7.983 7.983 7863 T.863 7983 7.963 7863 . 7963 7.883 71963 - - . - -
7563 15,926 23,888 31,851 3284 47771 55740 1 63702 71,665 79,628 79,628 79,528 79,628 79628 79828
. 1035 1,049 1,062 1878 1990 1,104 1119 1133 1,148 1,163 1,178 1,193 1,209 1,224
7568 8,998 4,042 8,028 4039 4,053 5,067 9,082 8,006 9,111 1,483 4,978 1,183 4,209 1,224
7863 16,961 78972 34,987 44036 53,089 62,158 71237 2p 383 - 89444 SOB07 94,785 92578 94,187 95411
€ 9500 § 9735 § GG8t $ 10230 $ 10486 § 10748 § 140407 § 11283 5 11575 $ 11864 § 11882 5 12103 § 2224 § 12345 5 12489
£ 1500 % 1633 % 1607 $ 1643 §  Tr2Y §  1rE2 § 1644 5§ 1008 §  WYE § 2044 S 296 § 280 §  2WET § 1346 $ 2428
$ 133600 $ - 85 (3428 % - § {38073 % (EON P - 7R % - 03 - % - % - % - % - % TiEr0
18,600 - 1.497 - {618) 6336 - (&66) - - 7.238 - - - -
5,000 - - - {552} 2828 - Do N - 3,231 - - . .-
460,000 - . . - - - 2. ~ - - - - - -
875668 1015852 1044287 1073368 1103412 _1,134307 | 1166078 (198887 4202485 - 1.267160 183.968 168,367 472,869 177,625 182 345
$ 1.904.908 §1015852 §1.050652 $1073.385 $1,098636 $1,139671 $1,166076 §1.226207 $1232485 $1,267,480 $ 174438 § 168,367 § 1728069 $ 177625 $ 254215

$2605,078 $2,72580% $2.851277 $3.054.309

$ 654 § 678 3 897 S 137
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Metars
Growth Fagtor
haatar Count
Read Frequency (Monlhly % of Meters)
Totich Read
Mobiie Walk
hobile Drive-by
Fivad Radlo
Read Frequen nihly % of Matera)
Touch Riaad
Mobile wWalk
Mobie Drive-by
Fixed Radio -
Flald Sevice Visity (95 of Melers)
Customer Sarvice/Biling
Final Regds -
Reading and Fiald Visit Praductivity
Mater Reading
Touch Read Ohys per Waek
Moble Walk Days par Week
Mobila Drive-by Days per Week
Fixed Radio Days per Week
Totch Reats per Oay
‘Mobils Walk Reads per Day
Motife Drive-by Reads per Day
Fleld Vishs
Touch Read Days per Week
Motile Walk Days per Week
Mgoblle Drive-by Days par Week -
Fixed Hadk Days par Week
Touch Fead Visils per Day
Mobile Walk Visits par Day
Moblle Dtive-by Vislis par Day
Reading and Fleld \fisit Paid Time O
Meter Reading :
Holidaysrysar
Vacation DaysfYear
Slok Days/Year
Fipld Vislls
Holidays/Year
Vacation. Deys(Year
Sick pays/Near
Qoorating Expenses
Metar Related
Setary . -
Growth Factar (infiation)
Pald Hours per Year
Meter Reatders Howtly Rafe
Fieid Service Tech Howdy Rate
Read & FS Benefits Muyltiplier
Loaded Meter Reading Rata
Loaded Fleld Service Tech Rate
Metkr Readar Super. Aanual
Flatd Service Tech Super. Annisal
Seper Benaefits Multiplier
Mir Reader Super. Loaded Annua
Flalg Srv. Super. Loaded Annual
Resd Supenviser/FTE
Field Srv Super/FTE

HDR Englneering. tc, o

A A LR ) R

Year i

TS 625

2.8%
23%
2 8%
2.8%

0%
4.0%
0.0%
2049

4.3%
T.4%

W e D

50
406
10.600

2.080
15,76
19.24
14
2208
20,59
55,000
85,400
77,000
77.000
7%
T

[ G 4B S A 4 4

Yaar 2

1.3%
80,663

28%
2,8%,
2.8%
248%

0.0%
o
G.0%%
0.04%

£3%
Ty

12
e

12
H-

3.5%
2,080
16,31
49.48

14
22.84
27.84

56,025
56,325

14
79,655
78,695

“ o

£ AR R R

Norhern Kentucky VWater iseflot
Mater-Reading Fegsibiity Study ;
15°Year Planning Hefizon Gost Medsl
Mode! iapuls I .
Curent Meler Reading and Biling Fraguency with 1G-yrear AN Deployment
(Updated: July 18,2008) ! :

Year, Yoar4 Yours Year§ Year? : Yeor§ ‘ear
1 2% 1.3% 1.3% 1.3% 1.5% 1.3% 1.5%
81,12 B2,774 83,850 94,840 86,042 97,183 88,296
8% % 7 0% 28% 28% 2.8% 28%
5% 2.8 28% L8 Lt 28% 2.0%
2.8% 2.3% 2.8% £8% 4 2.8% 8%
2.8% 28% 2,80 288, z.a;b:sa 13% 252
0o a.0% 0% 0.0% Dok B.4% 0.4%
0.0% B.4% a0% 0.0% t.0% 8.0%: 0.0%
G.65% 0% 0.0% D.0%: 0.0% 04 0.0%
.08 .80 0.6% 4.4 0.0% 0.89%a 0.8%
52 A% 4.3% 4.3% 4,59 3% £.3%
7.4% 7 4% 4% T4% 7.4% 7.4% 7%
4 A 3 % W o 4
4 4 4 4 3 4 4
5 8 o & % & 5
3 5 5 5 5 5 [
480 480 450 44 450 460 ABY
gon 0B (25 N a0 Bid 205
8000 36,008 10,980 £3.000 19,060 0,500 12.063
4 k] & B B 3 G
A 3 ) B B 8 5
5 & 5 & It 5 [
5 5 i 5 5 % & 5
Hi 26 ‘28 26 b 25 25
k& 3T &8 35 ) 35 33
53 9% 56 o8 50 a6 a6
LI 12 1z 12 i 2 12
1 0 £ 30 14 1% 10
5 5 5 4 8 g 5
12 1% 12 12 12 12 iz
40 1@ L i 1q 1w 20
3 5 5 5 (5 5 5

. i

2.5% 3E% 3.5% 28% 3.5% 15% 3.5%
2040 2,089 2680 2,080 nogo | 209 2,080
1688 § (747 § B0 § 1872 § 1837 $ 2005 $ . 2075
205 $ 26030 §- 2204 § 2282 § 0 BBl § M4 § 2530
14 1.4 13 ER 1.4 4 14
2384 § 2448 § 2532 § 282t § WAz § 2807 § 2005
. o8Bt S pB2 § ZOHE § 3484 F 3306 § 3422 § 354
58817 § 60979 § 63414 § . 65323 $ 67609 § 60O7E 5 V2424
‘56917 § 60979 § 63114 § 65323 § 67600 § GBBETE 3 V242
. 14 14 1.4 1.4 4.4 1.4 T4
824845 85371 § 86352 § 1452 § 94953 § 907808 § 101304
82484 § 85371 § 8835 $ $ 94853 § O7.986 § 101394

a1,452

$
b
$
s
§
$
]

$

Year 10

1.5%
g3,444

2.8%
8%
2.8%

2.05%

6.0%
0.4%
0.8%

£.3%:
FodY

3.9%
2,080
2148
28,18

34
2007
35.65
74,959
74956
4
104943
104,943

AL N no BN

Year 14

1.3%
0,607

2.B%
2.8%
8%
2.8%

&0

0.0%
%
D%

A%
74

LN

(= C Ry

48
B0
10,408

8
3
5
3
8
35
k]

3.5%
2480
22.23
2710

1.4
3142
3r.e4

77,683
77,583
14
103,818
108,616

Year 12

1.0%,

81,785

BN
8%
2.3%
2.8

0.09%
4.0
0.0
& 0%

4.0
7f%

480
860
10,850

Led
g\ﬁ\(—f“m!)"-:

8g

4.6%
2.8y
23.01
28.05

14
32.21
32.26

80,208
80,208
14
112412
112,418

Year 13

1.3

92,978

2.8%
24,
© R
2.8%

0.0%
5%
0.0%
Ga%

4 3%
7.4%

@ e b by

454
]
Q000

2

it
49

kb
10’

i
%

3.8%,
2.058
23.81
203

1.4
3334
40,64

83,100
83,109
1.4
116,352
116,352

o

1N i

5

Yaart4 Yaar 13

3% 1.3

04,187 95,414
2.8% ER 2
28 AR%
2% 289
284, 3,8%
84% 0.8%
4.0 &l
R0 0.6%:
0.0%, 0 oey
4345 4.5%,
7.4% T A%

4 4

& 4

) 5

5 3

48 - a54
i 8060
10000 0,008
3 i

& b

[ 5

¥ 5

23 2%

35 1]

Ed 90

7 12

Hi 1%

5 §

1%, 2

6 16

& &

3 5% S

2080 - 2,080

2468 $ 20481
3004 % 3L
14 1.4

Bt § 3571
42,08 -5 4353
86,018 § 89,028
#8018 - B2.028
14 {4
123428 - & 124835
120425 5 {24,639
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Northern Kentucky Water District
¥ ) Meter Reading Feasibility Study]
’ - . {8-Yaar Planaing Horzon-Cost Motiel
) odel frjputs .

Gurent Meter Reading and Biling Fraguency with 10-ear AMR Deployment
. {Undated: July 18, 2005 *

Year } Year 2 Year Year 4 Year 5 Year8 : Year 7. Yeaf 8 Year @ Yeqr 10 Year 11 Yenr 12 Year 13 Year 14 Year 45

Education . \
Growth Fastor {Inflation) 4.0% A0% A.6% £ 4.0% 4.0% 4.0% &% 40% 2.0% 40% 40% 440% /,0%
tatar Readars $/FTE $ 40000 S AIBE0 § 43284 . § 44395 § 46704 § 4BAGE § 50613 $ 52637 .F b4743 5§ 5002 3 50210 t 61578 & 64041 5§ 68603 § 89287
Field Servica $/FTE § 42500 § 05000 § 67600 S5 V0304 § YRRIB § V6041 § Vo062 § pIR4S € BESOG 5 ABOST 4 92545 5 96218 3 1,00065 § 1,04867 5 108230
Material & Supplins ¢ Y - -
Growih Factor {Inflatton} 3.5% 3.5% 3.5% 1.5% 3.5% 345% LEL . 58% & 5% 3.5% 35% BE% 3.5 1.8%
Moler Rbaders $ATE 3 160000 5 155600 $ 171388 § 177385 § 182604 § 180030 $ 196681 § 2,035.85 °% 290580 § 2,180.84 § 225895 $ 233585 § 241771 5 250233 % 258091
co:;zldSeEr;;wﬁFT&‘ $ 81259 § 18758¢ § 1,841.50 § 200885 § 207088 $ 25268 § 222803 $ 230601 § 238872 5 247025 § 258671 § 284620 § 2,73881 § 283467 $ 203588
ol Services : i
T Girowth Factor (infiation) . 2.5% 3.5% 3,54 3.5% IE% 3.8% ‘3.5% 5.5% 28% 3.5% 35 -4.50, 55% 315%
Meter Readers $/FTE $ 140000 § $440.00° § 149872 § 155221 5 160663 § 186276 § 172098 § 178140 $ 184353 $ 190806 § 167484 § 204388 § 211550 § 218056 § 226617
. Tfe{dSembe.‘ﬂFFE $ §2500 5 64688 $ B69E2 § 69285 § 71720 ¥ 74230 3 18838 $ 79547 § 92801 § 85181 § 088162 § 01243 § 944.42 § 87747 % 1,01168
LEES . . : -
Growih Factor (nflation) 4.8%, £5% 4.6% £.56% 4.5% 5% 4.5% 4,5%. A 6% A.5% 4.5% 4.5% 4.5% 4 8%
Meter Readers $iIFTE- 3 190000 § 188550 $ 207485 § Z16822 § 2,265.70 $ 236775 $ 247429 § 258584 1§ 2,70189 $ 2,823.66 § 2950.64 § 308342 $ 32T § 336747 5. 351870
l Fleld Service $/FTE 3 337500 § 357688 € 368558 § 505744 5 402475 § 40586 § 430513 % 459201 § 479909 $ 50557 § 6524127 § 547743 § 52360 § 598115 $ 6,250.31
nsurance ! ’
Growth Facior (Inflation) 5,83 S.0% 8.0% 8.9% 5 0%, 5.0% 5.0% 5.0% G0 §.5% 5.0% 5884 & 0% B0
Mater Readars $/FTE ] 360000 § 37BC00 S 390000 § 416745 § 437582 $ 450461 § 492434 § 505686 % 531884 § 558478 ¥ 586402 $ 6,157.22 § ©€465.08 $ 679834 $ 712775
y isgia[d Service §FTE § 2576500 § 270375 § 282894 § 298088 $ 12003 5 326643 $ 345096 § 3.623.28 "% 380445 5 388467 § 4,09440 § 440472 % 462451 § 485565 % 5,093;32
Growih Facior (Inflation} 3 8 3.5% 3.5% 1.5% 3.5% 2.5% . ORE% 3 6% 5 8% 2,8% 3.6% 38% 3.5% 3.5%
HAater Headers SFFTE g 34000 § 35180 $ 58422 $ 37BOB § 3006 § 40381 § 41785 § 49257.5 44772 § 46338 5 47980 § 49630 § 613.76 $ 631,75 $ 55038
Figid Senvice SIFTE 3 37500 § 28813 5 40171 $ 41877 5 43032 § 44538 & 43087 % A77IG 3 40980 & BM109 $ 52897 % 54748 % 58665 % 986.48 $§ 607.01'
Meter Regding £quipment Maintenance y .
Growth Factar (Indlatlon) 24% 2.5% 2.8% 2.5% 2 8% 2 8% 2.5% 2.5% RN 3B 2.5% FA 34% 2.5
Touch Read Hand-hald * 3 WE S 287 § W4 $ 302 % 368 S T 3 325 % 333§ 34t 8 350 % 362 8 378§ 33 8 401 % 415
Mobite Hand-hald $ 150 § 481 § 473§ 485 % 497§ 508 % 522§ $35. % 548 & 852 § 582 ¢ (e 828 % 646 5 . 66T
Drive-by 3 600 8 1,025 $ 1.05¢ § 1,077 § 1104 § 1,131 § 1,180 % $.i88 § 1,218 § 1,248 § 1783 § {338 3 1385 § 1433 & 1483
Coltectors % ma 205 % 210 % 296 3 221 8§ 226§ 232 § 238§ 244 $ 280 $ 258 %8 8 277 % 287§ 297
_TﬁuchandMobHeSc!mm % 1§ 105§ 1051 § 1017 8 1,104 5 1,131 ¢ 1,188 % 1189 § 1218 § 1,249 % 1,293 1338 $ 1385 B +433 % €483
Fixed Softweare % gt $ 2050 3 2101 § 2154 $ 2,208 § 2263 § 2319 % 2377 § 2437 % 2498 % 25685 § 267 § 2,769 § 2866 § 2,987
Instalialion Programmers 5 258 8 256 § B3 § 269 § 278§ 283§ 200 § 287 § 05 § 342 % 323 § 334 3 36 $ 58§ 371
Gustomar Sarvice Related B )
Graowth Faster 3.5% 4.5% AL 2.5% 35% 5% 3.5% *.5% 2.5% 3,8% 4 e 3 h% 3.8% 4.5%
Accourt Service Total 3 1369950 N
Cast par Read H 378 % 392 § 406 $ 420 % 435 % 450 % LX: 482 § 498 § 616 % 534 § 553 % 573 % 5938 6,13
Capitai Related : :
Vehicles - : )
Cost Growih Facter 35% 5.5% 3.5% A 5% 35% 35% 3.8% 2.5% 35% 3 5%, .54 3.5% 36 3.5%
Vehicle Cost $ s § 20,700 $ 2425 § 22174 § 22050 § 23784 5 24585 % 25446 § 26336 § 27268 § 2212 § 29098 $ 30221 § O M2M 5 3204
Vehicte Life In Years 7 inputs reatricted to values-of 4 t6 10 years - . - :
Reading Eguipment - ) : 3
Cost Grawth Faclor 2.8% 2.5%- 2.5% 5% 2% 2.5% 5% 2.6% 2.5% 3.5% 55% 354 3.85% 5%
Touch Pad Intastogator Gost $ spds 8 2870 5 2842 § 5015 5 909 § 468 § 3247 § 4228 § 3432 B 3407 5 3819 § 3746 § IBIT S 4013 -§ 4,153
Touch Pad laterrogator Life 5 inputs restricted to values of 4 10 40 years | -
Touch Pad Pockst Pre Cost 3 a0e & 410§ 4% § - 431 8 442 3 453 § 464§ 475§ 487 § 500 § 517 % 536 § 584§ 573 % 593
Toush Pad Posket Pro'Life & Inpuls restricted to values of 410 18 years . Lo o
Mobiie interrogatoer Cost - T8 4506 § 4813 $ 4728 § .4BB § 4907 § 5001 B 5219 3 539 3 5483 § 5520 § 8817 § B0 S 63231 § 8,443 § 8875
Mgbile interrogater Life 5 inputs restricted o values of 4 1o {0years ; . ’
Inferroyator Spares % of FTE 25% N j . .
instaltlation Programmer Gost 3 2500 § 2563 § 2627 $ 2862 8 2780 § 2828 § 2809 § 2972 § 3046 § 342 § 32§ 5345 § 3462 § 3,583 § 3,708
Instaiation Programemer Life & tnputs restricted to values of 4 to 19 yoars ' . .
Mobile Walk
Systern Cemputar % 2,500
Software and Tralning $ 10,000 ’ i ’
Total Mobile Walk Startup Gost $ 250C § 12813 5 13123 5 13461 § 13708 5 14343 § 14496 § 14858 § 15200 § 1661 § 16457 $ 16783 § 1708 § 17814 .% 18541

5 Inputs restricted to values of £10 10 years

HDR Enpinesdng, InC. ‘ _ Page 2ofd



Orive-by .
Mohile Coliector
Systern Computer
Software and Trainlng
Tatal Drive-by Mobile Unit Cost
Drive-by Unit Life Is Years
Eixad Radl
Coltector Units
Cost per Cellactor B
Metwork Control Computer
Sotware end Training
Fined Uni Infrastructure Cost
Fixed Unil Infrastructure Lifs

Tauch Pad and Mit
nitial Replacament Time It Yea
Touch Resd
Robiis Walk
Mohiie Drive-by
Flxed Radio
Pad and Mit) Gost
‘rouch Read Cost Growlh Factor
Touch Pad Cost
Moblle Walk Growth Factor
Mobite Walk MIL Cost
Mobiie Drive-by Growih Factor .
Mohlls Drive-by 38U Cost N
Fixed Radio Growth Factor
Fixad ML Cost.
Pad and ML Instalation Cost
‘Touch Read Cost Growth Factor
Touch Pad Instatialion Cost
Nohlle Walk Growth Factor
Mohlle Walk MIY Instaliation Cost
Mohile Drivechy Growth Factor
Moblle Drive-by MIU lastallation Cost
Fixed fadlo Srowih Factor
Fixad MU fngtaiiation Cost

Diseount Rate

HOR Englnesting, Inc,

o W

e

-

Northern Kemucky Water D)sirzct
Mater Reading Feasibilly Stuu‘y

16-Year. Planning Horizen Cost Mdded

Madet iriputs

Curent Meter Reeding and Bibing Frequency with 10-
[Updated: July 18, 2005} ;

Year 1 Year2 Year3 Year4:
30000
2,400
0,000

Yeur s Yearh , Year7®

o

42500 § 43563 $ 44652 § 45TEE B 45P2 8 48085 H 4923? %

$ inputs restricted fo values of 410 10 years

0
3,608
40.000
20,008
460,000 § IBLO00 $ 37B225 § 387881 § 297,373
15 inputs restricted 1o values of § to 15 years
114
1
10
0
2.5% 2.5% 2.5% 2.5%
B $ 1538 % 1576 § 16,15 -5 189.56
25% 2 6% 5% 2.5%
A § 7688 § 7880 % 8377 § 82,78
2.5% 25% 2.5% Z.5%
IS0 5 7688 § 7880 § 80.77 % 82.7¢
2.5% - 2.5 2.8% 2.5%
9500 § 9748 % 9081 § 10230 & 10486
3.8 3.5% 3.5% LE%
1% § 1553 § 1607 $ 16483 $ 172
3.5% 35% 3 6% 1.5%
t8 8§ 15838 $ 1607 % 1863 § 17.21
A% 3.6% 1.5% 3.5%
15§ 1853 § 697§ 1683 % 1121
3.5% T 3E% 9% F5%
15 3 1553 % 1607 § 6,85 % 1721
§,0% -

$

$

$

$

[ B

407,307 § 417480

2 8%
16.97
25%
84,56
2.5%
8456
2.5%
107.48

5.5%
17.82
3.5%
17.82
35%
17.82
3.5%

$
s

$

$
$
$

782 §

2.6%
1740
2,5%
€6.98
2.5
86.98
5%
1017

2,8%
18,44
3.5%
18.44
B.5%
1844
2.5%
18.44

%

L B e

Year8

50519 ' 172 §

2ot s

2.5%,
17.83 1§
2.8%:
89,45 %
2.5%
89.15. §
5%
11293 %

3%,
1908 '3
3.5%;
1908 °%
3.8%
1908 | %
3.5%;
1868 ' 3%

year AMR Dep!ayment

Yearg

438,825

2.5%
18.28
2 5%
91,38
2R
91,38
5%
1468.75

35%
18.75
3.5%
18,75
5.5
19.75
3.4%
10.75

$

$
$
$

Year 10

Yoar t1

53077 § 5493

449,501

235%
18.73
2.5
9385
2.5%
93.66
2.5%,
118.64

358%
2644
5%
2044
A &%
20.44
$.5%
20,44

5

$
$

Lo

3

465,326

2 By
18.82
RRE
94.80
1.0%
4.60
15%

11983 -

LE%
2116
1E%
21.16
35%
21,16
-3.5%
21.18

$

$

Yeariz.

58,857

481,813

1 0%,
19,11
145
95.55
0%
98.55
L0%
121.03

3.5%
21.90
3.5%
21.80
2.5%
2£.90
RF%
21.90

o5

Year 13

58,847

488,468

1.5%
14.30

AR
5.50

18%
85,50

1.0%

12224

3.5%
2287

x58%
22,67

3.5%
2267

3 8%

22.67

4

<y

Year 14 Year 15
60807 & 83,038
515916 § $533.973
10% i
1948 3 19.89
3% 1.48%
9747 $ 88.44
10% 1,0%
9747 B 95,44
L% 1.8%
123468 § §24.69
15% 3.5%
2346 § 2428

3 5% 3.0%
2346 % 24.28
38% 3.5
2345 § 24,28
3.5% 1.5%
2848 5 2428

Page3of3



Actudl Budget

Meter Reading
Satary

Beneflts*
Education

M&S

Confract Services
Fuel

Insurance

Mise.

Field Service
‘Salary
' Benefits*

Education
M&S

FFuet
Insurance

.. Mist.

Benefits”
Education

M&S

Contract Services

. Fuel

Insurance

- Misc,

Meter Shop
Sdlary

Benefits*
Education

M&S

Contract Services
Fuel

Insurance

Misc.

HDR Engineering, inc.

< e TR SEVIGRE T

Northern Kentucky Water District

Meter Reading Feasibility Study

15-Year Planning Horizon Cost Medel

$

2005 Budget

{Updated July 18, 2005}

197,200
94,300
2,000
8,000
7.000
9,500
18,000

1,700

$

$

337,700

512,600
179,000
5,000
14,500
85,000
27,000
20,600
3800

P

$

" Flushing & Leak Detection
-+ Balary

5

766,700

176,900
71,800
1,000
10,500
5,000
13,500
16,200
1,050

289,850

164,100
56,600
2,000
48,000 -
24,500
11,000
10,200
1,500 )
317,800

LR 0 R Y 9

9 &7 O F

400
1,600

1,490

1,900
3,600
340

625
1,813

"“625”‘”’"" [

3,375
2,575
875

e i by mapi g ot ok st G e s % S e 1

Pageiof2



Customer Service
Account Service
General

Courier & Maint.

Northern Kentucky Water District
Meter Reading Feasibility Study
15-Year Planning Horizon Cost Modei

2005 Budget

$

67,050
1,867,650

1,308,850

500,650

(Updated July 18, 2005)

Total Customer Service, Readers, Field Service, Figshing&Detection, Meter Shop

Total

Cost Mode! Budget Estimate
Meter Reading Totat (Total Readers, Fleld Service @ 25%)})

[ —_—

Salary

Benefits*
Education

M&S

Contract Services
Fuel

Insurance

- Migé.:_.___...mm, T U

* Includes Taxes

Customer Service
Account Service
General

Courler & Maint,

Total Estimated Reading Budget

HDR Engineering, Inc.

$

$

$

$

$ 1,309,850

$

3,578,900

325,350
139,050
3,250
11,625
8,250
16,260
23,150

2450

529,375

1,309,950

1,838,325

{Cost not impacted by changes in meter reading}

* {Cost not impacted by changes in meter reading)

Pago20f 2



Northern Kentucky Water District
Meter Reading Feasibillty Study
15-Year Planning Horizon Cost Model
Meter Type and Meter Reading

Read Type Breakdown
- Manual
Pin
Touch Pad
MXU (Radio)
Total
installed Meters
Manufacturer Size
Badger 1.500
Badger 2.000
Badger 3.000
Badger 4.000
Badger 0.625
Hersey , 8.000
Hersey 8.000
e Neptupe .. . 1800
Neptune 10.000
. Nepfune .. 1000
# - -.Neplune.. . .. 2.000
Neptune 0.750
‘Neptune - 0.750
Neptune £25x.750
-Neptune 3.000
Neptune 4.000
Neptune 0.625
Neptune 6.000
Neptune 8.000
Sensus N 1.500
Sensus 1.500
Sensus 1.000
Sensus 1.000
Sensus 2.000
Sensus 2.000
Sensus 525,750
Sensus 3.000
Sensus 4.000
Sensus 0.625
Sensus 0.625
‘ Sensus 6.000
' Sensus 8.000
%
&

HDR Engineering, Inc.

{Updated July 18, 2005)

8,000
6,600
64,768

380

79,628

Quantity
3

1

2

1

1,170

8

6

308

2
636
333

33

1
4,493
57
40
23,177
31

7
367
1
972
32
480
9
1,764
58
43
40,684
4854
32

12

79,628

(Zero by 2006}

Read Type
Manual
Manual
Manual
Mantal
Manual
Manual
Manual

Touch Read
Touch Read

Touch Read

Manual
Touch Read
" Touch Read
Touch Read
Touch Read
Manua!
KManual
Touch Read
Manual
Touch Read
Manual
Touch Read
Manual
Touch Read
Teuch Read
Touch Read
Touch Read
Touch Read
Touch Read
Touch Read

Touch Read
Touch Read

Some manual, soime Sensus TR~ °

Most are Sensus TR

Some manual
Some.manuzal

Abaut half are manual
Some manual

Some touch read
Some touch read

Sorne manual
Some manual

Many manual

Page 1 of2



Northern Kentucky Water District
Meter Reading Feasibility Study
15-Year Planning Horizon Cost Model
Meter Type and Meter Reading
{Updated July 18, 2005)

Reads

Quarterly 87.2% 309,565

Bi-monthly - -
Monthly 2.8% 26,840
336,405
Rereads * 4.3% 3,447
Final Reads * 7.4% 5,870
6,317
Total Meter Visits - 345,722

* Rereads and Final Reads estimated from actual activity in 2004.

2004 Read Gomparisoh_. Supplied by Rusty Collinsworth

Name #Read Avg.Read % Coded  Avg. lost Avg. Start Ava. End
_Readert . Bgg21 440 - 0.003 &7 .28 .21
_ Reader2 62,013 487 0.001 100 33 20

'Reader 3 69,569 513 0.002 93 29 17

Reader 4 62,653 416 0.003 105 32 25

Reader 5 22,032 437 0.004 152 37 30

Reader 6 33,575 396 0.005 o8 27 22

TotallAverage 300,663 445

* Reader 5 and 6 only read part of the time for the year. Reader 5 transferred to Flushing.

Meter Readings per Day

Reading Days per Year 181
* Meter Readars -4
' Meter Readings 336,405
Meter Readings/Day 465

HDR Engineering, Inc. . Page2of2



Northern Kentucky Water Distriet -

Meter Reading Feasibility Study
15-Year Planning Horizon Cost Model
2005 Meter Reading Frequensy
{Undated June §, 2005)

Area Cycle# #ofRoutes Total Meters
Newport o1 1 66
Sub Districts 73-890 25 2,146
‘Belt 36 19 2,553
CC City 52 20 4662
CC City 54 18 3,085
CovA 80 13 - 3,804
CovB 24 14 . 4,867
Cov(C 40 31 4,182
Dayton 32 15 4,020
Ft Thomas- 12 22 - 3,415
Ft Thomas 14 24 3,353
HH/SG 38/42 11 1,892
Independence 18 12 3,060
Ken 01 22 11 2,245
Ken 12 34 18 4,785
Ken 21 44/48 11 4213

R g g 3296
Ken 32B 66 7 2,551
Ken 33 82 6 4,098

o-Kend7-e o - -16 T 1,837
Ken 44 20 18 4,781
Ludlow 50 23 1,875
‘Newport 18 21 2,023
Newport 39 15 1,644
Newport 55 17 2,635
Taylor Mill B3 ) 1,697
Taylor Ml 65 9 1,975
Taylor Miil 67 8 1,372
389 78,749
Monthly Percentage 2.81%

Presented by Barb Northcutt

HDR Engineering, Inc.

Days to Read

1.0

1.0
1.5
3.0
3.0
3.0
3.0
3.0
1.5
20
2.0
1.0
2.0

20

3.0
2.0

2'0.; PR

1.0
1.0

20

2.0
1.0
20
20
2.0
2.0
20
20

Read Frequency Annual Reads

Monthly
Monthly
Quarteriy
Quarterly
Quarterly
Quarterly
Quarterly
Quarterly
Quarterly
Quarterly
Quarterly
Quarterly
Quarterly
Quarterly
Quarterly
Quarterly

Quarierly
Quarerly

- Quarterly
Quarterly
Quarterly
 Quarterly
" Quarterly
Quarterly
Quarterly
Quarterly
Quarterly

Quarterly— -

792
25,752
10,212
16,648
15,980
15,616
19,468
16,728

7,716
13,660
13,412

7,568
12,240

8,980
19,140

16,852
13184 -

10,204
6,384
7.748

19,124
7,900
8,002
6,576

10,540
8,788
7,800

5,488

332,692

Page 1 of 1



£ o ~ Northern Kentucky Water District
o ‘ ‘ Meter Reafling Feasibility Study
15-Year Planning Horizon Cost Model
Customer Reguested Readings
(Updated July 18, 2008)

Total F8R Total Reader
FSR Reads Readers Reads
2004 On/Off 4,257 4,257 1,613 1,613
2004 On ‘ 2. 148 - - -
2004 Billing Inspections 7,564 2.500 2,867 847
' 13,869 6,757 4,480 2,561

% of Meters

Estimate of Annual Rereads 3,447 4.3%

Estimate of Annual Final Reads 5,870 7.4%
8,318

Notes:

Number of work orders 7/1 - 12/31/04: On/Off 6610; On 2148

NGBS B tergads T M 2131045275 - I I R ot e it et AR

HDR Engineering, Inc. Page 1 of 1



Northern Kentncky Water District
Meter Reading Feasibility Study

Appendix E -
" Quarterly Reading One-Year Deployment Cost Model

Monthly Reading One-Year Deployment Cost Model

Appendices =



Year 1

Monthly Read Frequency

Touch Read 0.0%

Mobile Drive-by 0.0%
Operating Budget

Touch Read $ £89,393

Mobile Drive-by 3 838,259
Capital Budget

Touch Read : $ 176,800

-Mohbile Drive-by $ 7,283,555

Total Operating + Capital Budget

Touch Read . 3 1,066,193

Mobile Drive-by $ 8,121,814
Results and lnputs Total NPV

Touch Read $ 8,085,587

Mobile Drive-by % 13,400,327
Cost per Read
Meter Readings

Mefer Readers 320,000

Field Service 9,360

Operating Cost/Read (Meter Readers + Field Service + Cusfomer

Touch Read $ 2.70

Mobile Drive-by 3 2.55
Op.+Cap. Cost/Read

Touch Read $ 3.24

Mobife Drive-by & 24.66

HDRE aring, Inc.

3

3
$
$

Year 2

0.0%
0.0%

026,648
652,107

91,063

926,649
743,169

Capital NPV
$307,908
$7,682,627

324,180
8482

2.78
1.95

278
223

Northern Kentucky Water District
Meter Reading Feasibility Study
10-Year Planning Horizon Cost Model
Summary of:Results

Quarterly Meter Readings with One Year Deployment

(Updated: February 21, 2008}

Year 3 Year 4 Year §
0.0% 0.0% 0.0%
0.0% 0.0% 0.0%
3 065509 $ 1,006,038 $ 1,048,312
3 681,031 3 711,260 $ 742,858
$ - % - $ -
$ 99,298 § 103,383 $ 107,725
3 965508 $ 1,008,038 $ 1,048,312
$ 780,327 % 814,643 & 850,583
Operating NPV Rank
$7,777,679 4
$5,717,699 2
328,376 332,644 336,988
9,605 8,730 9,856
Service)
$ 286 § 294 % 3.02
$ 201 % 208 % 2.14
3 _ 286 3 284 § 3.02
$ 231 8 238 % 2.45

& 7

§
$

Year 6
0.0%
0.0%

1,092,409
775,888

23,533
126,872

1,115,942
902,761

¥rs to Impl.

& O &

1
1

341,348
9,084

311
221

3.18
2.57

&

L ]

Year?

0.0%
0.0%

1,138,407
810,414

174,915

1,138,407
985,329

Reads/Day

400
10,000

345,784
10,114

3.20
2.28

3.20
277

$
3

o

$

$
$

©W) €N 1

Year 8

0.0%
0.0%

1,186,385
846,511

198,476
206,865

1,384,871
1,053,376

Visiis/Day

25
50

350,280
10,246

3.29
236

3.84
2.92

Year 9
0.0%
0.0%

$ 1,236455
$ 884,242

% -
$ 126,923

§ 1,236,455
$ 1,011,165

$/Pad, MIU
$ -
$ 6850

354,832
10,379

3.39
242

¥

3.38
2.77

o &

Year 10
0.0%
0.0%

$ 1,288,682
$ 923689

$ -
$ 132,275

$ 1,288,682
$ 1,055,964

Startup-infra.
$ 76,6985

359,444
10,514

3.48
2.5¢

3.48
2.86

$
3
$
3

21 of1



Northern Kentucky Water District
Meter Reading Feasibility Study
10-Year Pianning Hojizon Cost Modei

Summary of Results

{Updated: February 21, 2008)

: - . Yeart Year 2 Year 3
Monthly Read Frequency
Touch Read 100.0% 100.0% 100.0%
Mobile Drive-by 100.0% 100.0% 100.0%
Operating Budget
Touch Read $ 2,308,857 § 2,390,807 § 2475683
- Mobile Drive-by % 1,035,028 § 1,512,797 % 1,565,939
Capital Budget
Totich Read $ 409,200 3 - $ -
Mobile Drive-by $ 7,399,255 § 73,356 § 99,298
Total Operating + Capital Budget
Touch Read $ 2,718,057 % 2,390,807 § 2,475,683
' Mobile Drive-by $ 9,334,283 $ 1,686,163 § 1,665,235
Results and Inputs Total NPY Capital NPV Qperating NPV
Touch Read $ 20,645,127 $733,634 $19,911,493
Mobile Drive-by $ 20,642,016 $7,776,018 $12,865,997
Cost per Read
Meter Readings
Meter Readers 960,000 972,480 985,128
Field Service 9,360 $,482 9,805
Operating Cost/Read (Meter Readers + Field Service + Customer Service)
Touch Read $ 238 & 243 § 249
Mobile Drive-by  § 200 % 154 § 1.57
Op.+Cap. Cost/Read
Touch Read $ 280 $ 243 % 2.49
Mobile Drive-by  § 063 §$ 162 § 1.67

HDR E_ gring, Inc.

4 o 3

Year 4

100.0%
100.0%

2,563,588
1,620,951

103,383

2,563,588
1,724,334

997,932
9,730

254
1.61

2.54
1.71

©~ o

Yearh
100.0%
100.0%

2,654,632
1,677,899

107,725
2,654,632
4,785,624

Rank
2
q

1,010,904
9,856

2.60
1.64

2.80
1.75

Monthly Meter Readings with One Year. Deployment

Year6

100.0%
100.0%

2,626,142
1,736,852

88,153
126,872

2,914,295
1,863,725

Yrs to Impl.

© £ o G

1
1

1,024,044
0,984

273
1.68

282
1.80

o €7

0 &3

&

$

€5 £

Year?

100.0%
100.0%

2,926,601
1,797,880

174,915

2,926,601
1,972,795

Reads/fay

400
10,000

1,037,352
10,114

278
1.72

279
1.88

£ 7

o £

R=2]

$

Year 8

100.0%
100.0%

3,030,653
1,861,067

454,967
206,865

3,485,620
2,067,922

Visits/Day

25
90

1,050,840
10,248

2.86
1.75

3.28
1.95

Year 8 Year 10
100.0% 100.0%
100.0% 100.0%

$ 3,138.426 § 3,250,056
$ 1026458 § 1,594,162
$ - 8§ -
$ 126,823 $ 132,275
$ 3,138,426 §$ 3,250,056
$ 2,053,381 $ 2,126,437
$/Pad. MIU  Startup-infra.
$ -

$ 5850 $ 76,695

1,064,496 1,078,332

10,379 10,514
$ 292 % 298
$ 179 § 1.83
$ 292 & 268
$ 181 % 185

310f1



- Case No. 2008-
Exhibit A

NORTHERN KENTUCKY
WATER DISTRICT

Proiect
Automated Meter Reading

Kenton and Campbell Counties
184-0311

- Specifications prepared by HDR Engineers titled

“Automated Meter Reading”



SPECIFICATIONS
FOR

NORTHERN KENTUCKY
WATER DISTRICT

Automatic Meter Reading System

July 23, 2007

COMPILED BY:
NORTHERN KENTUCKY WATER DISTRICT
P.O. Box 18640
2835 Crescent Springs Road
Erlanger, Kentucky 41018



SPECIFICATIONS
FOR

NORTHERN KENTUCKY WATER DISTRICT

Automatic Meter Reading System

July 23, 2007

COMMISSIONERS:

JOE KOESTER - CHAIRPERSON
ANDREW COLLINS - TREASURER
DOUG WAGNER - SECRETARY
PAT SOMMERKAMP - COMMISSIONER
FRANK JACKSON - COMMISSIONER
FRED MACKE, JR. - COMMISSIONER

" RON 1. OVAN, PRESIDENT/CEO
CHARLES PANGBURN - ATTORNEY
COMPILED BY:

Northern Kentucky Water District

2835 Crescent Springs Road
Erlanger, Kentucky 41018
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Section 00020
INVITATION TO BID
First Advertisement: July 23, 2007
Second Advertisement: August 9, 2007
Third Advertisement: August 30, 2007
PROJECT: Automatic Meter Reading System
SEALED BIDS WILL BE RECEIVED AT:
Northern Kentucky Water District (OWNER)
2835 Crescent Springs Road
P.0. Box 18640
Erlanger, Kentucky 41018

UNTIL: Date:  September 20, 2007
Time:  2:00 p.m., local time.

At said place and time, and promptly thereafter, all Bids that have been duly received
will be publicly opened and read aloud.

The proposed Work is generally described as follows: The selected Bldder will provide

- andinstall all required equipment, ficenses, hardware, and software to” implement a

system-wide Automatic Meter Reading (AMR) system to record and transmit meter
readings for all of the Owner’s water customers. The system must be a radio frequency
based system employing mobile radio, fixed radio, or a combination of mobile and fixed
radio technology. Services will include installation, training, and post-installation
support. The time to deploy the AMR System will be twelve, twenty-four, or thirty-six
months, and will be determined as part of the bidding process. Bidders will submit
pricing for one, two, and three year deployment. A bidder may submit multiple bid forms

for multiple meter reading systems. For example, a bidder may submit a bid form for a

mobile system, a bid form for a fixed system, and a bid form for a hybrid system.

The Bidder's bid must include a deployment plan that demonstrates compi[ance with the
requirements as defined in the specifications section.

Al Blds must be in accordance with the Bidding Documents on file, and avartabte for
examination at:

Northern Kentucky Water District
2835 Crescent Springs Road
Erlanger, Kentucky 41018

Copies of the Bidding Documents may be obtained from the Owner at the address listed
herein upon payment of a non-refundable price of $50.00 by contacting Chris Wetherell
at (859) 426-2742. Additional charges for mailing and handling are as foliows:

Mailing and Handling (U.S. Mail) (if requested) $5.00
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Mailing and Handling (FED EX) (if requested) $25.00

- Bidders will receive a hard copy, and Compact Disc copy of the Bidding Documents.

Any addendums to the Bid will be sent to respondents via email.

Charges for Bidding Documents and mailing and handling, if applicable, will not be
refunded.

A non-mandatory pre-bid conference will be held on August 15, 2007 at the Owner’s
central facility, 2835 Crescent Springs Road, Erlanger, Kentucky, 41018, at 10:00 a.m.
local time. Representatives of Owner and Engineer will be present to discuss the
project. Bidders are encouraged to attend and participate at the conference. Engineer
will transmit to all prospective Bidders of record such Addenda as Engineer considers
necessary in response to questions raised at the conference. Oral statements may not
be relied upon and will not be binding or legally effective.

Bids will be received on a unit basis as described in the Bid Forms, Contract Forms, and
Conditions of Contract sections.

Bid security, in the form of a certified check or Bid Bond in the amount of ten percent
(10%) of the maximum total bid price, must accompany each Bid.

The Successful Bidder will be required to furnish a Performance Bond and a Payment
Bond as security for the faithful performance of the project and the payment of all bills
and obligations arising from the performance of the Contract.

The Successful Bidder and all Subcontractors will be required to conform to the labor
standards set forth in the Contract Documents. This project falls under the provisions of
KRS 337.505 to 337.550 for prevailing wage rates (See Conditions of Contract section).

Owner reserves the right to reject any or all Bids, including without limitation the right to
reject any or all nonconforming, non-responsive, incomplete, unbalanced, or conditional
Bids, to waive informalities, and to reject the Bid of any Bidder if Owner believes that it
would not be in the best interest of Owner to make an award to that Bidder. Owner also
reserves the right to negotiate with the apparent successful Bidder to such an extent as
may be determined by Owner.

Minority Bidders are encouraged to bid.

Bids shall remain subject to acceptance for a period of 180 days after the day of bid
opening.

Mark Lofland, V.P. Account Services & Billing
Northern Kentucky Water District '
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Section 00100 -+

INSTRUCTIONS TO BIDDERS

" 1. DEFINED TERMS. Terms used in these Instructions to Bidders will have the meanings

indicated in the General Conditions and Supplementary Conditions. Additional terms used in
these Instructions to Bidders have the meanings mdlcated beiow which are applicable to both
the singular and plural thereof;

A. Engineer — Owner authorized persons acting as Owner’s Agent throughout the.
procurement and implementation of the AMR System.

B. Bidder - The individual, entity, or entities who submit a Bid directly to Owner.

C. Successful Bidder - The Bidder submitting a responsive Bid to whom Owner (on the
basis of Owner's evaluation as hereinafter provided) makes an award.

2. COPIES OF BIDDING DOCUMENTS. Complete sets of Bidding Documents must be
used in preparing Bids, Bidder shall have sole responsibility for errors or misrepresentations
resulting from the use of incomplete sets of Bidding Documents.

Owner in making copies of Bidding Documents available on the above terms, does so only for
the purpose of obtaining Bids for the Work and does not confer a license or grant for any

: other use

3 QUALEFICATIONS QOF BIDDERS. To demonstrate Bidder's quallftcattons to perform the
Work, Bidder shall demonstrate to the NKWD that the firm and/or its application meets or
exceeds the following minimum qualifications. Evidence of these stated minimum

‘qualifications shall be submitted as part of the submittal requirements presented in Section 6

below.

» The proposed AMR system and components must have been deployed for a
minimum of 1 year at other water utilities.

» Bidder must provide evidence showing it has demonstrated experience in
supplying, installing, and supporting the AMR System proposed, and has
performed satisfactorily in previous contracts of similar size and scope.

» Bidder shali provide 3 water utility references. References should be of similar size
to NKWD, and should corroborate evidence of demonstrated experience
mentioned above.

» Bidder must provide evidence showing it possesses financial resources to provide
the required equipment, systems and services;

» Bidder must provide evidence showing it has the character, integrity, reputation,
judgment, experience, and efficiency required by the contract this Bidding
Document seeks to establish.
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» Bidder must show that it will provide a complete AMR System that can be easily
- maintained and supported by NKWD employees or its Agents; and

» Bidder must demonstrate that it can provide complete and effective application
training—both initially and ongoing.

In addition Owner may request Bidder to submit written evidence of minimum qualifications
such as financial data, previous experience, present commitments, and such other data as
may be requested by Owner or Engineer. Bidders who have not, in the Owner’s opinion, had
sufficient experience in the size and type of work involved may not be considered.

4. EXAMINATION OF BIDDING DOCUMENTS AND SITE. It is the responsibility of each
Bidder, before submitting a Bid, to:

a. thoroughly examine and study the Bidding Documents, including any Addenda;

b. become familiar with and satisfy all federal, state, and local Laws and Regulations
that may affect cost, progress, performance, or furnishing of the Work;

c. agree at the time of submitting its Bid that no further examinations, investigations,
explorations, tests, studies, or data are necessary for the determination of its Bid for
performance of the Work at the price bid and within the times and in accordance
with the other terms and conditions of the Bidding Documents;

d. correlate the information known to Bidder, and all additional examinations,
- ~investigations, explorations, tests, studies, and data with the Bidding Documents;

e. promptly give Engineer written notice of all conflicts, errors, ambiguities, or
discrepancies that Bidder discovers in the Bidding Documents and confirm that the
written resolution thereof by Owner is acceptable to Bidder,

f.  determine that the Bidding Documents are generally sufficient to indicate and
convey understanding of all terms and conditions for the performance of the Work;

and

g. accept the terms and conditions set forth in the Contract Documents.

4.01. Additional information. Before submiiting a Bid, each Bidder may, at Bidder's own
expense, make or obtain any additional examinations, investigations, explorations, tests, and
studies and obtain any additional information and data which pertain to the Site or otherwise,
which may affect cost, progress, performance, or furnishing of the Work, and which Bidder
deems necessary to determine its Bid for performing and furnishing the Work in accordance
with the time, price, and other terms and conditions of the Contract Documents.

On request, 72 hours in advance, the Owner will provide each bidder access to the Site to
conduct examinations as each Bidder deems necessary for submission of a Bid.
Arrangements for Site visits shall be made by calling Mr. Chris Wetherel] with the Northern
Kentucky Water District at (859) 426-2742. ' '
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All questions related to this Project shall be submitt-éd in writing to:

Chris Wetherell

Field Supervisor

Northern Kentucky Water District
2835 Crescent Springs Road
Erfanger, KY 41018

Phone: 859-426-2742

Fax: 859-5678-5456

E-mail: chrisw@nkywater.org

Questions must be received by September 14, 2007 prior to the close of NKWD business
hours (4:30 p.m. local time). Bidders shall clearly understand that the on!y official answer or
position of NKWD will be the one stated in writing.

5. OWNER AND BIDDER’'S REPRESENTATIONS.

5.01. Owner's Representation. NKWD reserves the right to cancel this procurement at any
time and for any reason and to issue such clarifications, modifications, and/or amendments as

it may deem appropriate.

Receipt of a bid by the NKWD or a submission of a bid to the NKWD confers no rights upon
the Bidder nor obligates NKWD in any manner.

- NKWD reserves the right to waive minor lrregulaﬂtles in bids, provided that such action is in
the best interest of the NKWD. Any such waiver shall not modify any remaining Bidding

Document requirements or excuse the Bidder from full compliance with the Bidding

~ Documents and other contract requirements if the Bidder is awarded a contract.

5.02. Bidder's Representation. The submission of a Bid will constitute an incontrovertible
representation and covenant by Bidder that Bidder has complied with every requirement of
Article 4, that without exception the Bid is premised upon ‘performing and furnishing the Work
required by the Bidding Documents and applying any specific means, methods, technigues,
sequences, and procedures of construction that may be shown or indicated or expressly
required by the Bidding Documents, that Bidder has giveri Owner written notice of all conflicts,
errors, ambiguities, and discrepancies that Bidder has discovered in the Bsddmg Documents
and the written resolutions thereof are acceptable to Bidder, and that the Bidding Documents
are generally sufficient to indicate and convey understanding of all terms and conditions for
performing and furnishing the Work. '

6. SUBMITTAL REQUIREMENTS. In addition to completion of all indicated required forms
included in the Bidding Documents, Bidders are required to provide the following information.
Owner retains the right to deem-any bid that fails to respond to one or more of the following
requests for information as unresponsive.

The items listed below shall be submitted with each bid and shall be presented in the order
shown. Each section shall be clearly labeled, with pages numbered and separated by tabs.
Failure by a respondent to include all listed items may result in the rejection of its bid. Bids

 should clearly indicate how the AMR System Requirements and Deployment and Operation
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Reguirements presented 'in the AMR System General and Technical Requirements are = -

achieved.

A Cover Letter

This letier shall be a brief formal letter from the Bidder that provides information regarding the
firm and its ability to perform the requirements of the Contract Documents. The letter shall be
signed by a person who is authorized to commit the Bidder's organization to perform the work
included in the bid, and shall identify all materials and enclosures being forwarded in
response to the Bidding Documents, '

B. AMR System Description

Provide a description of the functions and features of the proposed AMR System specifically
demonstrating the ability to meet the mandatory requirements and deployment and
operational requirements. Include sufficient detail to: provide the Owner with an
understanding of the product being proposed, and that wiil enable Owner to determine if the
required functionality is provided. Also include the following.

1. Number of years proposed AMR system has been deployed
2. Number of sites using recommended product
3. Number of water and wastewater customers served using recommended product

C. Deployment Plan
Describe in detail how the AMR System will be installed, including:

1. The details of your approach to provide the systems and'services requested by
these Contract Documents, and method of verifying your system’s ability to
perform as required

2. Provide details on instaliation procedures and approach, including: planned cost
control measures; inventory receipt and control; management of site work;
customer notification process of pending work; safety program and precautions;
installation quality control program; verlﬂcatloﬂ and acceptance program; and
method for documenting meter locations.

3. Indicate where Bidder has contracted with a third party to perform services in
support of AMR deployment. Provide participation level of third party including
time estimates of on-site participation.

4. Minimum system and hardware requirements including software specifications and
warranties.

5. Describe your AMR system and supporting application training, including how
training will be conducted, time spent by functional area (Customer Service, Billing,
Metering, Work Order, Systems Administration, etc.), location, and avallabfhty of
on-line training and assistance.

6. Describe how on-going AMR system and supporting application support will be
handled, including maximum application down time commitments, and anticapated
corrective measure response times for varying levels of severity.

00100
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7. Owner responsibilities to support your installation and fraining plans including
estimated amount of time required by Owner.

D. Compensation and Cost Data
Provide the total cost to deploy the AMR System in 12 months, 24 months, and 36 months.

E. Corporate Experience and Capacity

Provide information that documents your firm's andfor subcontractors’ qualifications to
produce the required outcomes, including its ability, capacity, skill, financial strength, and
number of years of experience in providing the required services.

1. Number of years Bidder has been in business
Technical support availability, expressed as "Eastern Time Zone”

References from 3 water utilities of similar size using proposed system

> won

Bidder five year revenue

o

Last five years of Bidder net income
Number of persons directly employed by Bidder

Revenue from sales of recommended product

@ N o

Prior to disclosure of company financial information, provide a Non-Disclosure
Agreement to be signed by Owner and Engineer, if required.

F. Key Personnel
Attach resumes of “key” members of the respondent’s team that will provide the services

related to this contract. These resumes should include Project Managers, Field Supervisors,
Lead Technical Support, and Lead Training Personnel.

G. Customer Listings
Provide a listing of all AMR customers during the past three (3) years for all work of similar
size and scope. Information provided for each client shall include the following:

* Client name and address

» Client's contact reference name and current telephone number

s AMR System and supporting application installed

¢ Number and type of AMR units instailed

o Time period for deployment
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© 7. BIDDER DEMONSTRATIONS. — All submitted bids will be evaluated, and the Owner -

intends to select certain Bidders to perform demonstrations at a location designated by Owner
{Anticipated to be either Ft. Thomas, Kentucky or Erfanger, Kentucky). Bidders should be
prepared to provide demonstrations during the following period:

October 15, 2007 through Qctober 26, 2007

Notification as to being selected for a product demonstration will be on or about September 1,
2007. Selected Bidder's presentation and demonstration should last no more than one day.

8. INTERPRETATIONS AND ADDENDA, All questions about the meaning or intent of the
Bidding Documents shall be submitted to Owner in writing. Submit questions to:

Northern Kentucky Water District
2835 Crescent Springs Road
P.O. Box 18640

Erlanger, KY 41018
ATTENTION: Chris Wetherell
FAX 859-578-5456
chrisw@nkywater.org

Any interpretations or clarifications that are considered necessary by Owner in response to
such guestions will be issued by Addenda and emailed to all Bidders recorded by Owner as
having received the Bidding Documents. Questions received after close of business (4:30
p.m. local time) on September 14, 2007 will not be answered unless these questions are

submitting questions shall be responsible for their prompt delivery. Only questions answered
by Addenda will be binding. Oral and other interpretations or clarifications will be without legal
effect.

Addenda may be issued to clarify, correct, or change the Bidding Documents as deemed

advisable by Engineer.

Engineer will not be responsible for explanations or interpretations of the Bidding Documents
or Contract Documents except as issued in accordance herewith.

‘8. BID SECURITY. Each Bid must be accompanied by Bid security made payable without

condition to Owner in an amount of 10 percent of Bidder's maximum Bid and in the form of a
certified check or Bid Bond (on the form attached) issued by a surety meeting the
requirements as set forth in the General Conditions.

Bid security of the Successful Bidder will be retained until such Bidder has executed the
Contract Documents, furnished the required contract security, and met the other conditions of
the Notice of Award, whereupon the Bid security will be returned. [If the Successful Bidder
fails to execute and deliver the Contract Documents and furnish the required contract security
within 15 days after the Notice of Award, Owner may annul the Notice of Award and Bid
security of that Bidder will be forfeited. Bid security of other Bidders whom Owner believes to
have a reasonable chance of receiving the award may be retained by Owner until the later of
seven days after the Effective Date of the Agreement or one day after the last day the Bids
remain subject to acceptance, whereupon Bid security furnished by such Bidders will be
returned.
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A sample of an acceptable Bid Bond is presented in the Bid Forms section.

10. CONTRACT TIMES. The Contract Times are numbers of days within which, or the dates
by which, the Work is to be (a) Substantially Completed and (b) alsc completed and ready for
final payment are set forth in the Agreement. A sample Agreement is provided in the Contract
Forms section of this Bidding Document.

11. LIQUIDATED DAMAGES. Provisions for liquidated damages, if any, will be set forth in
the Agreement. A sample Agreement is provided in the Contract Forms section of this Bidding
Document.

12. RETAINAGE OF PAYMENT. Provisions'conceming retainage of payment are set forth in
the Agreemeni. A sample Agreement is provided in the Contract Forms section of this Bidding
Document. :

13. PREPARATION OF BID. The Owner will not be liable in any Way for any costs incurred
by any Bidder in the preparation of its bid in response to this Bidding Documents, nor for the
presentation of its bid and/or participation in any discussions, demonstrations or negotiations.

The Bid form is included with the Bidding Documents and shali not be removed therefrom
unless otherwise specified. All blanks on the Bid form shall be completed by printing in ink or
by typewriter and the Bid signed. A Bid price shall be indicated for each lump sum bid item
and/or unit price item listed therein, or the words "No Bid", "No Change", or "Not Applicable"
entered

A Bid by a corporation shall be executed in the corporate name by the preszdent or a vice-
president or other corporate officer accompanied by evidence of authority to sign. The
corporate seal shall be affixed and attested by the secretary or an assistant secretary. The
corporate address and state of incorporation shall be shown below the signature.

A Bid by a partnership shall be executed in the partnership name and signed by a partner

~ (whose title must appear under the signature), accompanied by evidence of authority to sign.

The official address of the partnership shall be shown below the signature.

A Bid by a limited liability company shall be executed in the name of the firm by a member
and accompanied by evidence of authority to sign. The state of formation of the firm and the
official address of the firm must be shown below the signature.

A Bid by an individual shall show the Bidder's name and official address.

A Bid by a joint venture shall be executed by each joint venturer in the manner indicated on
the Bid form. The official address of the joint venture must be shown below the signature.

All names shall be typed or printed in ink below the signatures.

The Bid shall contain an acknowledgment of receipt of all Addenda, the numbers of which

shall be filled in on the Bid form.

The address and telephone number for communications regarding the Bid shali be shown.

00100
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14, SUBMITTAL OF BID. A Bid shall be submiited no later than the date and time prescribed
and at the place indicated in the advertisement or invitation to Bid, or at the modified time and
place indicated by Addendum. Bids shall be enclosed in an opaque sealed envelope plainly

. marked with the notation "Bid Enclosed for Automatic Meter Reading System" and the name
and address of Bidder, and shall be accompanied by other required documents. If a Bid is

sent by mail or other delivery system, the sealed envelope containing the Bid shall be
enclosed in a separate envelope plainly marked on the outside with the notation "Bid
Enclosed for Automatic Meter Reading System”.

Bids shali be addressed to Owner at:

Northern Kentucky Water District
2835 Crescent Springs Road
P.O. Box 18640

Erlanger, Kentucky 41018
ATTENTION: Chris Wetherell

One complete and executed set of the Bid Form along with “Non-Collusion Affidavit”, Bid
Bond, and other information outlined in Section 6 to the Instructions to Bidders shall be
submitted. Bidder shall assume full responsibility for timely delivery at the location designated
for receipt of Bids. Bids received after the time and date for receipt of Bids may be returned
unopened. Oral, telephone, facsimile, or telegraph Bids are invalid and will not receive
consideration.

A Bidder may submit multiple Bid Forms for one or multiple types of meter reading systems —
{mobile, fixed and hybrid, efc.) Copies of the Bid Forms may be used by the bidder as
needed. For each type of AMR system bid, a Bidder must submit a Unit Price Bid Schedule
for the 12-month Deployment, 24-month Deployment, and 36-month Deployment. A Bidder
must indicate the type of AMR system (s) being bid on the line provided on the Unit Price Bid
Schedules.

- 15. MODIFICATION AND WITHDRAWAL OF BIDS. A Bid may be modified or withdrawn by

an appropriate document duly executed in the manner that a Bid must be executed and
delivered to the place where Bids are to be submitted prior to the date and time for the
opening of Bids. If within 24 hours after Bids are opened any Bidder files a duly signed
written notice with Owner and promptly thereaiter demonstrates to the reasonable satisfaction
of Owner that there was a material and substantial mistake in the preparation of its Bid, that
Bidder may withdraw its Bid.

16. OPENING OF BIDS. Bids will be opened at the time and place indicated in the
advertisement or invitation to Bid and, unless obviously non-responsive, read aloud publicly.
An abstract of the amounts of the base Bids and major alternates, if any, will be made
available to Bidders after the opening of Bids.

17. BIDS TO REMAIN SUBJECT TO ACCEPTANCE. All Bids will remain subject to
acceptance for the period of 180 days, but Owner may, in its sole discretion, release any Bid
prior to the end of this period. The Owner reserves the right to accept or reject in whole or in
part any or all bids submitted.

18. BID EVALUATION AND SELECTION OF PREFERRED BIDDER. Bids'shall be prepared

and submitted in strict compliance with the Bidding Documents. Failure to comply with all
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provisions of the Bidding Documents may result in disqualification. Owner reserves the right
to reject any or all Bids, including without limitation, nonconforming, nonresponsive,
incomplete, unbalanced, or conditional Bids. Owner further reserves the right to reject the Bid

- of any Bidder which it finds, after reasonable inquiry and evaluation, to be non-responsive.

Owner may also reject the Bid of any Bidder if Owner believes that it would not be in the best
interest of the Owner to make an award to that Bidder. Owner also reserves the right to
waive all informalities not involving price, time, or changes in the Work and {o negotiate with
the apparent Successful Bidder to such an extent as may be determined by Owner.

Owner is using competitive bidding method of selection, and will select the bidder or bidders
that present the best bid as determined by the Owner. Bids will be evaluated based on
equipment and system capability, and bidders’ qualifications and ability to complete the
deployment. An award, if made, shall be made to the responsible Bidder whose bid is most
advantageous to the Owner. ‘

The Owner reserves the right to contact any and all references to obtain, without limitation,
information regarding the Bidder's performance on previous projects. A uniform sample of

- references may be checked for each responsive Bidder. After interviews or demonstrations,

and checking of references, a final evaluation will then result in the selection of a Bidder.

Owner may conduct such investigations as Owner deems necessary to establish the
responsibility, qualifications, and financial ability of Bidders to perform the Work in
accordance with the Contract Documents.

19, CONTRACT SECURITY AND INSURANGCE. The General Conditions sets forth Owner's

requirements as to performance and payment Bonds and insurance. When the Successful
Bidder delivers the executed Agreement to Owner, it must be accompanied by such Bonds
and insurance certificates. Samples of these forms are presented in the Contract Forms
section of these Bidding Documents Bidders should review these forms.

20. SIGNING OF AGREEMENT. When Owner gives a Notice of Award to the Successful
Bidder, it will be accompanied by the required number of unsigned counterparts of the
Agreement with the other Contract Documents identified in the Agreement as attached
thereto. Within the number of days set forth in the Bid Form, the Successful Bidder shall
sign, leaving the dates biank, and deliver the required number of counterparts of the
Agreement and attached documents to Owner. Within 15 days thereafter, Owner shall
execute all copies of the Agreement and other Contract Documents submitted by Successful
Bidder, shall insert the date of the Contract on the Agreement, and shall return one copy to
Contractor.

When Owner gives a Notice of Award, it will be accompanied by the required number of
unsigned counterparts of the Non-Disclosure Agreement. The Successful Bidder shall sign
the Non-Disclosure Agreement and return it with the Agreement.

00100
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. Section 00300 -

BID FORM -

PROJECT IDENTIFICATION: Automatic Meter Reading Systefn
THIS BID IS SUBMITTED TO:

Northern Kentucky Water District
P.O. Box 18640

Erlanger, Kentucky 41018
ATTENTION: Chris Wetherell

1. The undersigned Bidder proposes and agrees, if this Bid is accepted, to enter into an
Agreement with Owner to perform all Work as specified or indicated in the Contract Documents
for the unit prices and within the times indicated in this Bid and in accordance with the other
terms and conditions of the Contract Documents.

2. Bidder accepts all of the terms and conditions of the Invxtatlon to Bid and the Instructions to
Bidders. This Bid will remain subject to acceptance for 180 days after the Bid opening, or for
such longer period of time that Bidder may agree to in writing upon request of Owner.

3. In submitting this Bid, Bidder represents and covenants, as set forth in the Agreement, that:
a. Bidder has examined and carefully studied the Bidding Documents, the other related

data identified in the Bidding Documents, and the following Addenda, receipt of all
which is hereby acknowledged:

No. Dated
No. ' Dated
No. Dated

b. Bidder is familiar with and is satisfied as to the gene[él and local conditions that may
affect cost, progress, and performance of the Work.

c. Bidder is familiar with and is satisfied as to all federal, state, and local Laws and
Regulations that may affect cost, progress, and performance of the Work.

d. Bidder does not consider that any further examinations, investigations, explorations,
tests, studies, or data are necessary for the determination of this Bid for performance
of the Work at the price(s) bid and within the times and in accordance with the other
terms and conditions of the Contract Documents,

e. Bidder has correlated the information known to Bidder, reports identified in the
Bidding Documents, and all additional examinations, investigations, explorat:ons
tests, studies, and data with the Contract Documents.
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~f.-  Bidder has given Owner written notice of all conflicts, errors, ambiguities, or
discrepancies that Bidder has discovered in the Bidding Documents, and the written
resolution thereof by Owner is acceptable to Bidder.

g. The Contract Documents are generally sufficient to indicate and convey
understanding of all terms and conditions for the performance of the Work for which
this Bid is submitted.

4. Bidder further represents that this Bid is genuine and not made in the interest of or on
behalf of any undisclosed individual or entity and is not submitted in conformity with any
agreement or rules of any group, association, organization, or corporation; Bidder has not
directly or indirectly induced or solicited any other Bidder to submit a false or sham Bid; Bidder
has not solicited or-induced any individual or entity to refrain from bidding; and Bidder has not
sought by collusion to obtain for itself any advantage over any other Bidder or over Owner.

5. Bidder will complete the Work for the following unit prices, computed in accordance with the
General Conditions. Bidder acknowledges that estimated quantities are not guaranteed, and
are solely for the purpose of comparison of Bids, and final payment for all Unit Price Bid items
will be based on actual quantities provided, determined as provided in the Contract Documents.

(NOTE: Bidder must include any items required for operation of its systehn even if not listed in
the following tables.)
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Type of System (ie. Mobile, Fixed, Hybrid, etc.):

(1

UNIT PRICE BID SCHEDULE — 12-month Deployment

Estimated Cost Unit Total
Item Description Quantity | Units | Component Price Cost
Equipment (2)
Single meter, inside 11,500 Each :
: Labor (3)
_ Equipment (2)
Single meter, outside 63,500 Each
Labor (3)
_ Equipment (2)
Multiple meter, inside 2,500 Each :
Labor (3)
, Equipment (2)
Multiple meters, outside 2,500 Each
Labor (3)
;—l;zt}sdheld data collection Each Equipment
Mobile data collection .
units (Mobile Only) Each | Equipment
| Fixed data collection
units (Enter proposed Each Lump Sum
number)
Fixed data collection
repeaters (Enter Each | Lump Sum
Propésed number) '
Field programmers
required to configure .
radio frequency meter Each Equipment
reading devices
Communication system
and hardware to transfer
data to and from data 1 Lump Sum
collection units (4)
Required AMR System
Software (if not included 1 Lump Sum
above)
Training & Support (5) 1 Lump Sum

Total Amount Bid for 12-month Deployment
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(1)

Type of System (ie. Mobile, Fixed, Hybrid, etc.):

UNIT PRICE BID SCHEDULE ~ 24-month Deployment

Total

number)

‘ Estimated Cost Unit
Item Description Quantity | Unifs | Component Price Cost
Equipment (2)
-8ingle meter, inside 11,500 Each
Labor (3)
Equipment (2)
Single meter, outside 63,500 Each
Labor (3)
. ‘ Equipment (2)
Multiple meter, inside 2,500 Each :
Labor (3)
Equipment (2)
Muitiple meters, outside 2,500 Each
Labor (3)
S!?issciheid data collection 5 Each Equipment
Mobile data collection .
units (Mobile Only) 2 Each | Equipment
Fixed data coflection :
units (Enter proposed Each Lump Sum

Fixed data collection
repeaters (Enter “Each Lump Sum
Proposed number)

Field programmers
required to configure

radio frequency meter o Each
reading devices

Equipment

Communication system
and hardware to transfer 1
data to and from data
collection units (4)

Lump Sum

| above)

Required AMR System
Software (if not included , 1 Lump Sum

Training & Support (5) 1 Lump Sum

Total Amount Bid for 24-month Deployment

00300




Type of System (ie. Mobile, Fixed, Hybrid, etc.):

(1)

UNIT PRICE BID SCHEDULE - 36-month Deployment

Estimated Cost Unit Total
Item Description Quantity | Units Component Price Cost
Equipment (2)
Single meter, inside 11,500 Each -
Labor (3)
Equipment (2)
Single meter, outside 63,500 Each '
Labor (3)
Equipmeht (2)
Multiple meter, inside 2,500 Each
Labor (3)
Equipment (2)
Multiple meters, outside 2,500 Each
' Labor (3)
Sr?i?:lhefd data coilection Each Equipment
Mobile data collection .
units (Mobile Only) Each | Equipment
Fixed data collection
“units (Enter proposed Each | Lump Sum
number) '
Fixed data collection -
repeaters (Enter Each Lump Sum
Proposed number)
Field programmers
required to configure .
radio frequency meter Each Equipment
reading devices
Communication system
and hardware to fransfer 1 L s
data to and from data ump stm
collection units (4)
Required AMR System
Software (if not included 1 Lump Sum
above)
Training & Support (5) 1 Lump Sum

Total Amount Bid for 36-month Deployment

00300




(1) For a hybrid system please provide pricing for all components, and labor to Eﬁstal! these
components.

(2) Equipment includes radio frequency meter reading device and other necessary installed
components such as antennas installed at or on the meter. It should also include any
miscellaneous equipment such as mounting brackets, clips, or wires. In other words any
and all items required to have the radio frequency meter reading device working

properly. . .
(3) Labor includes time to install the radio frequency meter reading device, documentation

of existing conditions, GPS recording of meter location, verification of operability and
any required corrective measures, and restoration of site to preexisting conditions.

(4) Required computer hardware will be provided by the Owner, but Bidders shall provide
required operating specifications. If FCC licenses are required for operation of the AMR
System, the Bidder shall include the price here.

(5) Indicate the lump sum amount for training and support.
Training:

Owner requires training of all appropriate staff sufficient to enable them to
effectively operate and maintain the system. To be effective, Owner requires
that training curriculum be provided in advance, that training be accompanied by
course workbooks and materials, that training be provided by experienced
instructors, and that all training be accompanied by tests or hands-on evaluation
to ensure Owner's employees have absorbed the content of the training.

i. Prerequisite to installation. Training must be sufficient to prepare the
Owner's staff to fully and completely administer and maintain the system
without further reliance on vendor staff beyond normal assistance
covered by maintenance agreement. The Owner requires that its staff be
trained prior to the commencement of installations. '

ii. Training on the Owner's installed equipment. The Successful Bidder shall
provide all additional training on the Owner's AMR system equipment
(including the control computer and database) after it is installed, tested
and accepted by the Owner. Training shall use real data from the
Owner's system.

fii. Location. All training shall be done at the Owner's offices and facilities, or
in the field.

iv. Training curriculum. Successful Bidder shall provide thorough training in
each of the following areas for the designated number of people:

1. All aspects of the AMR system's operation, including obtaining
reads and consumption data from the system, transferring reads
and other information between the AMR system and the CIS,
creating performance reports, diagnosing potential problems with
system components, changing or adding customer
accounts/MiU/meters to the system; for. a minimum of 20 Owner’s
employees or agents for a minimum of 16 hours.

00300
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‘2. Meter reading database management, for a-minimum of 10
Owner's employees or agents for a minimum of 8 hours.

3. Installation management and project control, for a minimum of 10
Owner’s employees or agents for a minimum of 12 hours.

4. Field installation, for a minimum of 30 the employees or agents for
a minimum of 4 hours.

5. Field diagnostics and maintenance, for a minimum of 30 Owner’s
employees or agents for a minimum of 8 hours.

6. Application software administration, for a minimum of 10 Owner's
employees or agents for a minimum of 12 hours.

Successful Bidder shall specify duration for each of these training
sessions.

Training aids. User training will include detailed documentation and
reference materials for each end-user. Successful Bidder shall provide
trainees’ workbooks, training aids (including software and videotapes),
and system technical manuals prior to.or during the training session.

vi. Supplemental Training. Successful Bidder shall provide a schedule of
costs for additional training beyond the initial training proposed.

vii. Restore equipment. Successful Bidder shall restore, repair or replace any
Owner's equipment damaged in training, and restore any hardware or
software modified in training.

viii. Instructors. The Successful Bidder shall provide trained and éxperienced
instructor(s), and ensure that they do not perform other duties during the
training period that will interrupt instruction.

b. Support

1. The Successful Bidder must provide telephone and on-site
support as needed by Owner for a period of three (3) years from
the date of the Notice to Proceed to be issued by Owner. As
support will usually be requested when software or equipment
malfunctions, such support must be rapid and efficient.

2. Telephone support. Successful Bidder shall provide trained
persons to answer technical questions and guide Owner’s
employees through the use or diagnosis of the system through a
toll-free number. Indicate telephone support hours proposed.
Response time to a Owner’s telephone query shall be within 30
minutes. s

3. On-site support. Successful Bidder shall be required to pro\/ide
on-site assistance at the request of the Owner. On-site support
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shall be rendered within twenty—four (24) hours of receiving a
request for support.

6. Bidder agrees that the Work will be substantially completed within the time'(ellther 12, 24 or
36 months) required, as determined by the Owner, and ready for final payment as defined
in the' General Conditions. _

7. Communications concerning this Bid shall be sent to the Bidder at the following address.

8. The terms used in this Bid with initial capital letters have the meanings indicated in the
Instructions to Bidders and the General Conditions.
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SIGNATURE OF BIDDER

If an Individual

Name (typed or printed):

By (SEAL)
(Individual's signature) '

doing business as

Business address

Phone No.: Fax No.: |

Date ;

If a Partnership

F"a:tnership Name: : (SEAL)

By

(Signature of general partner - attach evidence of authority tb sign)

Name (typed or printed):

Business address

Phone No. Fax No.:

Date

00300



If a Corporation

Corporation Name: (SEAL)

State of Incorporation:

Type (General, Professional, Service, Limited Liability):

By : :
(Signature - attach evidence of authority to sign)
Name (typéd or printed):
Title:
(CORPORATE SEAL}
Attest

Business addfess

Phone No, Fax No.:

Date

00300
-10-



if a Joint Venture

(Each joint venturer must sign. The manner for signing for each individual, partnership, and
corporation that is party to the joint venture should be in the manner indicated above.)

Joint Venturer Name: (SEAL)

By:

(Signature - attach evidence of authority fo sign)

Name (typed or printed):

Title:

Business address:

Phone No.: : Fax No.:
Joint Venturer Name: (SEAL)
By:
(Signature - attach evidence of authority to sign)
o Name (typed or printed):
Title:

Business address:

Phone No.: Fax No.:

Date

00300
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PENAL SUM FORM

BID BOND
BIDDER {Name and Address)

SURETY (Name and Address of Principal Place of Business)

OWNER (Name and Address)

BID
BID DUE DATE
PROJECT (Bref Descrption Including Location)

BOND
BOND NUMBER :
B . DATE (Not later than Bid due date)
PENAL SUM_ -

(Words) (Figures)

INWITNESS WHEREQF Surety and Bidder intending to be legally bound hereby subject to the terms
printed on the reverse side hereof do each cause this Bid Bond to be duly executed on its behalf by its

authonized officer agent or representative

BIDDER ' SURETY
L (Seal) (Seal)

Bidder's Name and Corporate Seal Surety s Name and Corporate Seal
By By

Signature and Title Signature and Title

{Attach Power of Attomey)

Attest Attest

Signature and Title Signature and Title

Note (1) Above addresses are to be used for giving required notice
(2} Any singular reference to Bidder Surety OWNER or other party shall be considered
ptural where applicable

EJCDC NO 1910-28-C (1996 Edition) 00410-1



1  Budder and Surety joutly and severally bind
themselves their hewrs executors admimstrators
successors and assigns to pay to OWNER upon default
of Budder the penal sum set forth on the face of this
Bond

2 Default of Bidder shall occur upon the failure of
Bidder to deliver withm the tune required by the Bidding
Documents (or any extension thereof agreed fo m
writig by OWNER} the executed Agreement required
by the Bidding Documents and any purformance and
payment Bonds required by the Bidding Documents

3 This obliganon shall be null and voud of

31 OWNER accepts Budders Bid and Bidder
dehvers withmn the nme required by the Bidding
Documents (or any extension thereof agreed to
m wntmg by OWNER) the execuled
Agreement requured by the Bidding Documents
and any performance and payment Bonds
required by the Bidding Documents or

32 All Buds are rejected by OWNER or

33 OWNER fals to 1ssue a Notn e of Award to
Bidder withun the time specified m the Bidding
Documents (or aty extension thereof agreed to
m wriing by Budder and if applicable
consented to by Surety when requuwed by
paragraph 5 hereof)

4 Payment under this Bond will be due and payable
upon default by Budder and within 30 calendar days afier
recetpt by Bidder and Surety of wnitten nouce of default
from QWNER which notice wil be given with
reasonable promptness identifying this Bond and the
Project and mcluding a statement of the amount due

5§ Surety waives nonce of and any and all defenses
based on or arising out of any time extension to 1ssue
Notice of Award agreed 1o m writing by OWNER and
Bidder provided that the total nme for 1,sumng Notice of
Award mcluding extensions shafl not in the aggregate
exceed 120 days from Bid due date without Surety s
written consent

6 No sut or action shall be commenced under thus

Bond prior to 30 calendar days after the nouce of default
required 1 paragraph 4 above 15 received by Bidder and
Surety and 1n no case later than one year after Bid due
date

7  Any suit or action under this Bond shall be
commenced only mn a court of competent junsdiction
located wn the state m which the Project 15 located

PENAL SUM FORM

8 Notwes required hereunder shall be in wrinng and
sent to Biudder and Surety at thewr respective addresses
shown on the face of thus Bond  Such notices may be
sent by personal delivery commercial couner or by
United States Regustered or Certified Mait  return
receipt requested postage pre pard and shall be deemed
to be effective upon receipt by the party concerned

9 Surety shall cause to be attached to this Bond a
current and effective Power or Attorney evidencing the
authority of the officer agent or representative who
executed this Bond on behalf of Surety 1o execute seal
and deliver such Bond and bind the Surety thereby

10 This Bond 15 miended to conform to all apphcable
statutory requirements  Anmy apphicable requirement of
any applicable statute that has been omitted from this
Bond shall be deemed to be mcluded heremn as if set
forth at length  If any provision of tlus Bond conflicts
with any apphcable statute then the provision of smd
statute shall govern and the remamder of thus Bond that
ts not m conflict therewith shall continue 1 full force
and effect

11 Theterm Bid as used berewn wmncludes a Bid offer
or proposal as apphicable

EJCDCNO 1910-28 C (1996 Editton)
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Section 00460

NON-COLLUSION AFFIDAVIT

STATE OF: )
COUNTY OF: )88

, being first duly sworn, deposes
and says that he/she is the : of

(sole owner, a partner, president, secretary, etc.)

. the party making the
foregoing bid,; that such bid is genuine and not collusive or sham; that said bidder is not
financially interested in, or otherwise affiliated in a business way with any other bidder on
the same contract; that said bidder has not colluded, conspired, connived, or agreed,
directly or indirectly, with any bidder or person, to put in a sham bid, or that such other
person shall refrain from bidding, and has not in any manner directly or indirectly sought
by agreement or collusion, or communication or conference, with any person, to fix the
price - or affidavit of any other bidder, or that of any other bidder, or to secure any
advantage against Owner, or any person or persons interested in the proposed Contract;

—and that all statements contained in said bid are true; and further, that such bidder has not,

directly or indirectly submitted this bid, or the contents thereof, or divulged information of
data relative thereto to any association or to any member or agent thereof.

AFFIANT
Sworn to and subscribed before me, a Notary Public in and for the abové named

State and County, this_ day of _ , 20

NOTARY PUBLIC

End of Section

NKWSD
00460 September 10, 2003
-



(Note: The following standard form will be used for )
(preparation of the Agreement, after award of contract.)
Section 00500
AGREEMENT
THIS AGREEMENT is made and entered by and between the Northern Kentucky Water District

(herein called Owner) and
(herein called Vendor).

Owner and Vendor, in consideration of the mutual covenants herein set forth, agree as follows:

Article 1. WORK.

Vendor shall complete all Work as specified or indicated in the Contract Documents. The Work is
generally described as follows:

The selected Vendor will provide and install all required equipment, licenses, hardware, and
software to implement a system-wide Automatic Meter Reading (AMR) system fo record and
transmit meter readings for all of the Owner's water customers. The system must be a radio
frequency based system employing mobile radio, fixed radio, or a combination of mobile and
fixed radio technology. Services will include instaliation, training, and post-installation support.
The time to deploy the AMR System will be months.

Article 2. ENGINEER.

The Project has been designed with the assistance of HDR Engineering, Inc., who is referred to in
the Contract Documents as Engineer. Engineer, and its duly authorized agents, are to act as
Owner's representative, assume all duties and responsibilities, and have the rights and authority
assigned to Engineer in the Contract Documents in connection with compléetion of the Work in
accordance with the Contract Documents, '

Article 3. CONTRACT TIMES, LIQUIDATED DAMAGES, DELAYS, AND DAMAGES.

All time limits for Milestones, if any, Substantial Completion, and compietion and readiness for
final payment as stated in the Contract Documents are of the essence of the Contract.

3.1. Contract Times. The Work will be substantially completed within _______. months after
the date when the Contract Times commence to run as provided in Article 3 of the General
Conditions, and completed and ready for final payment in accordance with Article 13 of the
General Conditions within six months after the date required for substantial completion.

3.2. Lliguidated Damages. Owner and Vendor recognize that time is of the essence of this
Agreement and that Owner will suffer financial loss if the Work is not completed successfully
within the times specified in paragraph 3.1 above, plus any extensions thereof allowed in
accordance with Article 11 of the General Conditions. The parties also recognize the delays,

(NKWD) 00500 08/08/07
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expenses, and difficulties involved in proving in a legal proceeding the actual loss suffered by

- Owner if the Work is not completed on time. Accordingly, instead of requiring any such proof,

Owner and Vendor agree that as liquidated damages for delay (but not as a penalty), Vendor shall
pay Owner $750.00 for each day that expires after the time specified in paragraph 3.1 for
Substantial Completion until the Work is substantially complete. After Substantial Completion, if
Vendor shall neglect, refuse, or fail fo complete the remaining Work within the Contract Times or
any proper extension thereof granted by Owner, Vendor shall pay Owner as liquidated damages
(but not as a penalty) $500.00 for each day that expires after the time specified in paragraph 3.1
for completion and readiness for final payment until the Work is completed and ready for final

~ payment. -

Owner shall have the right to deduct the liquidated damages from any money in its hands,
otherwise due, or to become due, to Vendor, or to initiate action to recover liquidated damages for
nonperformance of this Contract within the time stipulated.

3.3. Delays and Damages. In the event Vendor is delayed in the prosecution and completion of
the Work because of any delays caused by Owner or Engineer, Vendor shall have no claim
against Owner or Engineer for damages (including but not limited to acceleration costs or
damages) or contract adjustment other than an extension of the Contract Times and the waiving
of liquidated damages during the period occasioned by the delay.

Vendor shall provide advance written notice fo Owner and Engineer of Vendor's intention to
accelerate the Work prior to commencing any acceleration. Such written notice shall inciude a
detailed explanation of the nature and scope of the acceleration, the reason for the acceleration,
the anticipated duration of the acceleration, and the estimated additional costs to Vendor, if any,
related to the acceleration. This requirement shall not in any way affect or alter the agreement of
Owner and Vendor with respect to delays and damages as set forth above and in the General
Conditions. Owner shall not be responsible or liable for any acceleration costs or damages.

(NKWD) 00500 08/08/07
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Article 4. CONTRACT PRICE.

Owner shall pay Vendor for completion of the Work in accordance with the Contract Bocuments.
The total amount paid by the Owner shall be based on the total humber of each unit price item
provided by Vendor on Vendor's bid form for a system to be installed over

month period.

Article 5. PAYMENT PROCEDURES.

Vendor shall submit Applications for Payment in accordance with Article 13 of the General
Conditions. Applications for Payment will be processed by Owner as provided in the General
Conditions, as modified by the Supplementary Conditions.

5.1. Progress Payments. Owner shall make progress payments on account of the Contract Price
on the basis of Vendor's Applications for Payment on or about the 25th day of each month during
performance of the Work. All such payments will be measured by the number of units of unit
price items completed.

5.2. Retainage. In addition to any amounts withheld frbrn payment in accordance with Article 13
of the General Conditions, Owner shall retain from progress payments amounts equal to the
following percentages: '

a. Ten percent (10%) of the amount of the Work completed. This amount may be
reduced by the Owner in its sole and absolute discretion, if the project is
substantially completed; and

b. Ten percent (10%) of the value of materials and equipment that are not
incorporated in the Work but are delivered, suitably stored, and accompanied by
documentation satisfactory to Owner as provided in Article 13 of the General
Conditions. Retainage for stored materials and equipment will be released when
the materials and equipment are incorporated in the Work. '

All retainage will be paid to Vendor when the Work is completed and ready for final payment in
accordance with Article 13 of the General Conditions. Consent of the Surety shall be obtained
before retainage is paid by Owner. Consent of the Surety, signed by an agent, must be
accompanied by a cerlified copy of such agent's authority to act for the Surety.

5.3. Final Payment. Upon final completion and acceptance of the Work in accordance with

~ Article 13 of the General Conditions, Owner shall pay the remainder of the Contract Price as

provided in paragraph 13.4.
Article 8. VENDOR'S REPRESENTATION

in order to induce Owner to enter into this Agreement Vendor makes the following
representations:

a. Vendor has examined and carefully studied the Contract Documents and the other
related data identified in the Contract Documents.

(NKWD) 00500 08/08/07
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Vendor has visited the Site and become familiar with and is satisfied as to the
general, local, and Site conditions that may affect cost, progress, and performance of

the Work.

Vendor is familiar with and is satisfied as to all federal, state, and local Laws and
Regulations that may affect cost, progress, and performance of the Work.

Vendor has obtained and carefully studied (or assumes responsibility for having done
s0) all additional or supplementary explorations, investigations, explorations, tests,
studies and data concerning conditions (surface, subsurface, and Underground
Facilities) at or contiguous to the Site which may affect cost, progress, or
performance of the Work or which relate to any aspect of the means, methods,
techniques, sequences, and procedures of construction to be employed by Vendor,
including applying the specific means, methods, techniques, sequences, and
procedures of construction, if any, expressly required by the Contract Documents to
be employed by Vendor, and safety precautions and programs incident thereto.

Vendor does not consider that any further examinations, investigations, explorations,
tests, studies, or data are necessary for the performance of the Work at the Contract
Price, within the Contract Times, and in accordance with the other terms and
conditions of the Contract Documents.

Vendor is aware of the general nature of work to be performed by Owner and others
at the Site that relates to the Work as indicated in the Contract Documents.

Vendor has correlated the information known to Vendor, information and observations

‘obtained from visits to the Site, reports and drawings identified in the Contract

Documents, and all additional examinations, investigations, explorations, tests,
studies, and data with the Contract Documents.

Vendor has given Owner written notice of all conflicts, errors, ambiguities, or
discrepancies that Vendor has discovered in the Contract Documents, and the written

" resolution thereof by Owner is acceptabie to Vendor.

The Contract Documents are generally sufficient to indicate and convey
understanding of all terms and conditions for performance and furnishing of the Work.

00500 08/08/07
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Article 7. CONTRACT DOCUMENTS.

The Contract Documents, which are incorporated as part of this Agreement, consist of the
following:

This Agreement;

Performance Bond;

Payment Bond;

General Conditions;

Employment Requirements and Wage Rates

AMR System General and Technical R_équirements;

Addenda (numbers ___to ___, inclusive);

Exhibits to this Agreement (enumerated as follows):

@ N D OA W N -

¢ Notice of Award and Notice to Proceed;
» Vendor's Bid;
e Documentation submitted by Vendor prior to Notice of Award;

9. The following which may be delivered or issued on or after the Effective Date of the
Agreement and are not attached hereto:

o Written Amendments;
¢ Work Change Directives;
¢ Change Orders.

There are no Coniract Documents other than those listed above in this Article 7. The Contract
Documents may only be amended, modified, or supplemented as provided in Article 4 of the
General Conditions.

Article 8. COMPLIANCE WITH KENTUCKY LAW

Vendor represents and warrants that it has revealed to Owner any and all final determinations of a
violation of KRS Chapters 138, 139, 141, 337, 338, 341 and 342 within the previous five years.
Vendor further represents and warrants that it will remain in continuous compliance with the
provisions of KRS Chapters 136, 139, 141, 337, 338, 341 and 342 for the duration of this
Agreement. Vendor understands that its failure to reveal a final determination of a violation or to
comply with the above statutory requirements constitutes grounds for cancellation of the
Agreement and for disqualification of Vendor from eligibility for any contracts for a period of two
years.

Article 9. EQUAL OPPORTUNITY

Unless exempted under KRS 45.590, during the performance of the Agreement, the
Vendor agrees as follows:

{(NKWD) 00500 08/08/07
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a. The Vendor will not discriminate against any employee or applicant for
employment because of race, color, religion, sex, age, or national origin;

b. The Vendor will take affirmative action in regard to employment, upgrading,
demotion, transfer, recruitment, recruitment advertising, layoff, termination, rates of pay or other
forms of compensation, and selection for training, so as to ensure that applicants are employed
and that employees during employment are treated without regard to their race, color, religion,
sex, age, or national origin; however, when layoffs occur, employees shall be laid off according
to seniority with the youngest employee being laid off first. When employees are recalled, this
shall be done in the reverse of the way employees were laid off.

C. The Vendor will state in all solicitations or advertisements for employees placed
by or on behalf of the Vendor that all qualified applicants will receive consideration for
employment without regard to race, color, religion, sex, age, or national origin.

d. The Vendor will post notices in conspicuous places, available to employees and
applicants for employment, setting forth the provisions of the nondiscrimination clauses
required by this section; and

e. The Vendor will send a notice to each labor union or representative of workers
with which he has collective bargaining agreement or other contract or understanding advising
the labor union or workers’ representative of the Vendor's commitments under the
nondiscrimination clauses.

Aricle 10. MISCELLANEQUS.

s a. Terms used in this Agreement will have the meanings indicated in the General
B Conditions. ' '
b. No assignment by a party hereto of any rights under or interests int the Contract will

be binding on ancther party hereto without the written consent of the party sought
to be bound; and, specifically but without limitation, moneys that may become due
and moneys that are due may not be assigned without such consent (except to the
extent that the effect of this restriction may be limited by law), and unless
specifically stated to the contrary in any written consent to an assignment, no
assignment will release or discharge the assignor from any duty or responsibility
under the Contract Documents.

C. Owner and Vendor each binds iiself, its partners, successors, assigns, and
representatives to the other party hereto, its pariners, successors, assigns, and
representatives in respect of all covenants, agreements, and obligations contained
in the Contract Documents.

d. Any provision or part of the Contract Documents held to be void or unenforceable
under any Law or Regulation shall be deemed stricken, and all remaining
provisions shall continue to be valid and binding upon Owner and Vendor, who
agree that the Contract Documents shall be reformed to replace such stricken
provision or part thereof with a valid and enforceable provision that comes as close
as possible to expressing the intention of the stricken provision.

(NKWD) 00500 08/08/07
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IN WITNESS WHEREOF, Owner and Vendor have signed this Agreement,

each has been delivered to Owner, Vendor, Surety, and Engineer.

~ This Agreement will be effective on

One counterpart

(which is the

Effective Date of the Agreement).

OWNER: Northern Kentucky Water District

By:

Address for giving notices
2835 Crescent Springs Road

P.O. Box 18640
Erianger, Kentucky 41018

VENDOR:

By:

(Corporate Seal)

Address for giving notices

Joint Venturer

VENDOR:

By:

(Corporate Seal)

Address for giving notices

= (NKWD) 00500
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- Performance Bond

Any singular reference to Contractor Surety Owner or other party shall be considered plural where applicable

CONTRACTOR (Name and Address) SURETY (Name and Address of Principal Place
of Business)

OWNER (Name and Address)

CONTRACT
Date
Amount
Desenption {(Name and Location)

BOND
Date {Not earhier than Contract Date)
Amount
Modifications to this Bond Form

Surety and Contractor ntendig to be legally bound hereby subject to the terms pruted on the reverse side hereof do each cause
this Performance Bond to be duly executed on 1ts behalf by 1ts authorized officer agent or representative

CONTRACTOR AS PRINCIPAL SURETY
Company {Corp Seal) Company (Corp Seal)
Signature Signature .
Name and Trile Name and Title
" (Attach Power of Attorney)

(Space 1s provided below for signatures of additonal parties 1f required )

CONTRACTOR AS PRINCIPAL SURETY
Company {Corp Seal) Company (Corp Seal)
Signature Signature
Name and Title Name and Tide

EICDC No 1910 28 A (1996 Edition) :
Ongally prepared through the joint efforts of the Surety Assoctation of Amenica Enginesrs Jont Contract Documents Commuttee the Associated General

Contractors of America and the Amencan Inshture of Architects
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§ The CONTRACTOR and the Surcty jomuy and severally bind themselves their
hews eiecutors admumstrators successers and assgns lo the Owner for the
performance of the Contrzct which 18 incorporated berein by reference

2 I tie CONTRACTOR performs the Contrset, the Surety and the CONTRACTOR
fave ne obligation under this Bond  £xcept 1o participate i conferences as provided 1n
paragraph 3 1

3 I there 5 no OWNER Default, the Surety s obligauon under this Bond shatl arise
after

31  The OWNER has noufied the CONTRACUTUR and the Surety at the
addresses descnibed i paragraph 10 below that the OWNER s considenng
declaring a CONTRACTOR Default and has requesied and attempied o
arrange a conferenee with the CONTRACTOR and the Suraty w be held not
fater than fificen days afinr receipt of such notce to dicuss methods of
performung the Contract - If the OWNER the CONTRACTOR and the
Surety agree the CONTRACTOR shall be allowed 2 reasonable ume to
pesforn the Contract, but such an agreement shall not wawe the OWNER s
nght 1f any subsequently o declare 2 CONTRACTOR Default and

The OWNER has declared 2 CONTRACTOR Defavlt and formally
termnated the CONTRACTOR s right to complete the Contract  Such
CONTRACTOR Default shafl not be declared earlier than rwenty days after
the CONTRACTOR and the Surety have recewved notce as provided in
parsgraph 3 1 and

3z

33  'The OWNER has agrezd to pay the Balance of the Contract Price to

331 The Surety in accordance with the terms of the Conmrace,

332 Another contractor selected pursian to parzgraph 4 3 w petform the
Contract

4  When the OWNER has sansfied the conditons of paragraph 3 the Surety shatll
promptly and at the Surety s expense take one of the lollewing acttons

41 Arrange for the CONTRACTOR, with comsent of the OWNER 10 perform
and complets the Comtract, of

42

Undenzke 1o perform and complet the Contrace wself through s agents
or through imdependent contractars or

Obtan bids or negotated proposals from qualified contractors acceptable
to the OWNER for a contract for performance and completion of the
Comract, artange for a contract o be prepared for execution by the
OWNER and the comractor sefected with the OWNER s corcurrence w0 be
secured with performancs and payment bonds executed by 3 qualified surety
equivalent io the Bonds issued an the Cantract, and pay to the OWNER the
amount of damages as described m parsgraph 6 m excess of the Balance of
the Contract Price mcurred by the OWNER resulung from the
CONTRACTOR Default or

43

44 Wave s rght to perform and complete armange for complenon or obtan

a new contractor and with reasonable prompiiess under the circumstances

441 Afier mvesugauon, determune the amoant for which it may be hable
to the OWNER and as soon as pracucable afier the amount
determuned tender payment therefor o the OWNER, or

442 Deny lability n whale or in part and nuufy the OWNER citing
reasons therefor

5 If the Surety does not proceed as provided in paragraph 4 with reasonable
promptness the Surety shalt be deemed to be in default on tus Bond fifteen days afier
tecept of an additora! written notuce from the OWINER w the Suzety demanding that
the Surety perform its obligations under this Bond and the OWNER shall be erttided 0
enforce any remedy available to the OWNER  If the Surety procesds as provided in
paragraph 4 4 and the OWNER refuses the payment tendered or the Surety has densed

phnbility 10 whole or in part withott further natice the OWNER shall be enuded 10
enforce any remedy avadable to the OWNER

& After the OWNER has wrminated the CONTRACTOR s right w complets the
Contract, and if the Surety elects 1o act under paragraph 4 | 42 or 4 3 above then
the respansidiliies of the Surety to the OWNER shall not be greater thant those of the
CONTRACTOR under the Contract, and the responsibdiues of the OWNER to the
Surety shall not be gresier than thase of the OWNER under the Contract ‘To 2 lumut of
tie amount of this Bond  but subgect to commitment by the OWNER of the Balance of
the Contract Price 1o mitigation of costs and dumages on the Contract the Surety 15
cbhigated without duphicatson for

61  The responstiliues of the CONTRACTOR for correcuon of defecuve
Work and completion of the Contract

62  Addiuonat legal design professional and delay costs resutung from the
CONTRACTOR s Default and resultung from the acuons or falure o act
of the Surery under paragraph 4 and

63  Liquidated damages or if no hiquidated damages are specified i the

Contract, actual damages caused by delayed performance or non
performance of the CONTRACTOR

7 Fhe Surety shaft not be lable to the OWNER cr others for obligauons of the
CONTRACTOR that are unrelated to the Contract and e Balanee of the Contract
Price shall not be neduced or set off on account of any such unrelated cbhigaucns No
right of actson shall 2cerue on this Boed o any person or entity other than the QOWNER
or s heirs EXeCUtors adMInISIALTY  OF SUCCossOrs

8 'The Surety hereby waves notce of any change including changes of tme to the
Contraet of 1o refated subcontracts purchase orders znd other obligatons

9 Anyproceeding legal or equitable under this Bond may be instbuted m any court
of competem punisdiction in the location m which the Work or part of the Work 15

+ located and shall be ustituted withn two years afier CONTRACTOR. Default or within
twe years afier the CONTRACTOR ceased working or witlun two years after the Surety
refuses or frils w perforn s obligations under tuy Bond  whichever ocours first I the
provisions of tus paragraph ore voit or profubited by law the mnumum peniod of
limatation avaiable 10 sum 23 3 defense i the wrisdiction of the suit shall be
applicable

10 Noucc 0 d;c Surety the OWNER or the CONTRACTOR shall be mailed or
delivered to the address shown on the signatre page

11 When Uus Bond has deen furnished o comply with & stazutory or other legal

s the Jocanon where the Contract was be performed  any provision in this
Bond conlicrng with saud stamstory or legal requirement shail be deemed deleted here
from and provisions conformung o such statuary or other legal requicement shall be
deemed mncorporatsd heremn  The mient 18 that tis Bond shall be construed as 2
stanstory bond and not as a common faw bond

12 Defintions

Balancs of the Conwact Prce The tota] amount payable by the OWNER to
the CONTRACTOR under the Contract after af proper adjustments have
been made neluding allowance fo the CONTRACTOR of any amounts
recewved or to be receved by the OWNER i setlement of msurance or
other Claumns for damages 1 which the CONTRACTOR 1 eantled roduced
by zif vahid and proper paymems made to or on behalf of the
CONTRACTOR under the Contract

121

Contract ‘The agreement between the OWNER and the CONTRACTOR
wdentfied on the signature page including alt Contract Decumers and
changes thereto

122

CONTRACTOR Default. Fadure of dwe CONTRACTOR, which has neither
been remedied nor waived 1o perform or otherwise to comply with the
terms of the Contract

123

OWNER Defauit, Fatlure of the OWNER, wiuch has nenthier been remed:ed
nor waved to pay the CONTRACTOR as required by the Canwract or 10
perform and complete or comply with the other erms thereal

124

(FOR INFORMATION ONLY Name Address and Telephone)
AGENT or BROKER OWNER § REPRESENTATIVE (Engneer or other party)
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Payment Bond

Any singular reference to Contractor Surety Owaer or other party shall be considered plural where applicable

CONTRACTOR (Name and Address) SURETY (Name and Address of Principal Place
of Busimness)
OWNER (Name and Address)
CONTRACT
Date
Amount

Description (Name and Location)

BOND
Date (Not earhier than Contract Date)
Amount
Modifications to thus Bond Form

Surety and Contractor intending to be legally bound hereby subject to the terms printed on the reverse side hereof do each cause thbis
Payment Bond to be duly executed on its behalf by 1ts authorized officer agent or representative

CONTRACTOR AS PRINCIPAL SURETY
Company (Corp Seal) Company {Corp Seal)
Signature Signature
Name and Title Name and Fitle
{Attach Power of Attorpey)

(Space 15 provided below for signatures of additional parties sf required )

CONTRACTOR AS PRINCIPAL SURETY
Company {Corp Seal) Company (Corp Seal)
Signature Signature
Name and Title Name and Tule

EICDC No 1910 28 B (1996 Edition)
Ongnally prepared turough the jomt efforts of the Surety Association of Amenca  Engineers Joun Contract Documents Commustes  the Associated General Contractors
of Amenca the Amencan Insttute of Architects the American Subcontractors Assocmcon, 2nd the Associated Speciaity Contractors
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I The CONTRACTOR and the Surety jouwntly and severally bind themseives therr
hews executors administrators successors and assigns o the OWNER o pay for
‘thor matenials and equspment furnushed for use m the performance of the Contract,
whuch 15 incorporated herem by reference

2 With respect to the OWNER  this obhiganon shall be null and voud if the
CONTRACTOR

21 Promptly makes payment directly or idweetly for all sums due
Clarmants and

22  Defends imdemmmufies and holds harmless the OWNER from all clarms
demands fiens or suits by any person or entity who furrushed labor
materials or equipment for use m the performance of the Contrdet
provided the OWNER has promptly aotified the CONTRACTOR and the
Surety (at the addresses described in paragraph 12) of any claums
demands bens or suits and tendered defense of such claims demands
liens or suns 1o the CONTRACTOR and the Surety and proveded there 13
i OWNER Default

3 With respect to Clanmants this obligangn shall be aull and voud of the
CONTRACTOR prompily makes payment dirsctly or indiceety for all sums due

4. “Ihe Syrety shall have no obl:gation to Clamants under dus Bond untl

41 Clumants who are employed by or have 2 direct contract with the
CONTRACTOR have given pouce to the Surety (at the addresses
described th paragraph 12) and sent 2 copy or notce thersof to the
OWNER stating that a claim 13 beng made under thes Bond and with
substanba) accuracy the amount of the clam

42 Clumants who do not have a direct contract with the CONTRACTOR.

1 Have furushed writen notice to the CONTRACTOR and sent  copy
or notice thereof o the OWNER, within 90 days after having Jast
performed lzbor or last furnished matenals or equipment mcluded m
the claim staong with substantal aceuraey the amount of the clamm
and the name of the party o whom the matenals wen furmished or
supplied of for whom the labor was done or performed and

2 Have sither receved 2 repection i whole or w part from the
CONTRACTOR cor not received witten 30 days of furmushing the
above notice any communication from the CONTRACTOR by which
the CONTRACTOR had indicated the claim will be' paud duectly or
indirecty and

3 Not having been pad within the above 30 days have sent 2 written
notice to the Surety and sent a copy or notice thereof to the QWNER
stating that a ctaum 15 bemg made under thiy Bond and enclozing a copy
of the previous written notice furmished o the CONTRACTOR

5 If a motice required by paragragh 4 15 given by the OWNER to the
CONTRACTOR or to the Surety that 15 sufficient compliance

6 When the Clainant has satsfied the conditions of paragraph 4 the Surety shall
promptly and at the Surety s expense take the following actions

61 Send an answer o the Claimant wath a copy to the OWNBER withimn 45
days after receipt of the ¢laum statung the amounts that are uadispuied and
the basis for challenging any amounts that are dispueed

62 Payor arrange for payment of any undisputed ameunts

7 The Surety s total obligation shall 1ot exceed the amourt of tus Bond and the
amount of this Bond shall be credited for any payments made in good faith by the

Surety

8 Ameunts owed by the OWNER o the CONTRACTOR under the Contract shall
be used for the performance of the Contract and to sabisfy clauns 1f any under any
Performance Bond By the CONTRACTOR furnishing and the OWNER accepung
this Bond they agree that all funds earned by the CONTRACTOR m the
performance of the Contract are dedicated 0 sausfy obbgatons of the
CONTRACTOR and the Surety under this Bond  subject to the OWNER s pnonty
to use the funds for the complewon of the Work

9 ‘The Surcey shall not be huble to the OWNER  Clamants or others for obligations
of the CONTRACTOR that are unrelated 1o the Comract The OWNER shall rot
be luble for payment of amy costs or cxpenses of any Clarmant under this Bond and
shall have under this Bond no cbitgations to make payments to give notices on
behalf of of otherwse have vbligauons o Clatmants under this Bond

10 The Surety hersby waives nouce of any change ncluding changes of tme o
the Contraet or to refated Subcontracts purchase orders and other obhigations

}1 No st or zetion shall be commenced by a Clumant unxder this Bond other than
in 3 court of competent junsdiction m the location i which the Work or part of the
Work s focated or afier the expiration of one year from the date (1) on which the
Clasmant gave the nouce required by paragraph 4 1 or paragraph 42 3 or (2) on
which the last labor or service was performed by anyone or the last matenals or
equipment were furmshed by anyone under the Construction Contraet, whickever of
(1) or 2) first occurs I the provisions of thes paragraph are void or prohibuted by
law the mummur pertod of linutation avadable to sureties as a defense 1n the
surisdiction of the suit shall be applicable

12 Nouce to the Surety the OWNER or the CONTRACTOR shall be mailed or
delivered to the addresses shown on the signatre page  Actual receipt of notice by
Surmty the OWNER or the CONTRACTOR however accomphshed shall be
sufficient compliance as of the date recerved at the address shown on the signatire

page

13  When thus Bond has been furnished 10 comply with a stamtory or other legal
requirement m the focauon where the Contract was to be performed any proviston
1 thus Bond conflicting with said statutory or legal requirement shall be doemed
deleted herefrom and provisions cosforming 1o such smamitory or other legal
requiretent shalf be deemed incorporated herein  The intent 15 that thus Bond shalt
be consthied 48 a satutory Bond and not as & common faw bond

14 Upon request of auy person or entity eppeaning to be & potental beneficiary of
this Bond the CONTRACTOR shall promptly furtsh 2 copy of this Bond or shall
permit & copy o be made

1§ DEFINTTIONS

151 Clamant An individual ot entity having a direst conwact with the
CONTRACTOR or with 2 Subcontractor of the CONTRACTOR to furnuch
fabor materials or equipment for use m the performance of the Contract
The mtent of thie Bond sialt be to include without himstation in the terms

labor materals or equipment that part of water gas power hght, heat,
oif gasoline telephone service or rental squipment used in the Contract
architectural and engineenng services requiced for performance of the
Work of the CONTRACTOR and the CONTRACTOR s Subcontraciors
and all other 1ems for which a mechan:c s lien may be asseried 1 the
Junisdiction where the labor materials or equipment were furnished

152 Conwact, The agreement berween the OWNER and the CONTRACTOR
wdenufied on the signature page mcluding all Contract Documents and
changes pthereto

153 OWNER Defait. Fadure of tie OWNER whuch has nesther been
remedied nor warved 10 pay the CONTRACTOR as required by the
Contract or to perform and compléte or comply with the other terms
thereof

(FOR INFORMATION ONLY--Name Address and Telephone)
AGENCY or BROKER

OWNER S REPRESENTATIVE (Engmeer or other party)
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CERT!FECATE OF ‘NSURANCE lasue Date

brooucer THIS CERTIFICATE IS [SSUED AS A MATTER OF INFORMATION ONLY AND CONFERS NO RIGHTS
UPGH THE CERTIFICATE HOLDER THIS CERTIFICATE DOES NOT AMEND EXTEND OR ALTER THE
COVERAGE AFFORDED BY THE POLICISS SELOW

COMPANIES AFFORDING COVERAGE

Code Sub-Code [COMPANY
LETIER A
COMPANY
INSURED LETIER 8
COMPANY
LETIER C
COMPANY

FEHEOD INDICATED 'FHE INSURANCE AFFORDED BY THE POL!CEES DESCRIBEO HEREIN 1S SUBJECT TO ALL THE TERMS EXCLUSIONS AND

CONDITIONS OF SUCH POLICIES _
ofe] 1Y WWW
YR RATE DATE

GENERAL LIABILITY fENERAL AGGREGATE . iSlDDO

X | COMMERCIAL GENE#AL LIABILITY PRCDUCTS-COMPIGPS $1 000

X | CCCURRENCE (Completed Cparatiohs & Products Latidty rpmams AGGREGATE

X | BLANKET CONTRACTUAL n fores for 2 yeurs £fter final pryment) FERSONAL & ADVERTISING 1$1 006

INJURY
- . FACH OCCURRENCE $1 00G

AUTOMARILE LIABILITY

X | ANY AUTD COMBINETY SINGLE LIMIT 51000

X | HIRED AUTOS EACH OCCURRENCE

X | NON OWNED AUTOS Bodily yury & Property Damage

EXCESS LIASILITY EACH OCCURRENCE lsas [

| X] UMBRELLA FORM {Fallows Form of theiPrimary) IAGGREGATE 134 000

WORKERS 6OMPENSATION STATUTQRY

© AND

EMPLOYERS LIASILITY EZACH ACCIDENT St 000
(Includes US Longshoremen and Harbor WarLers DISEASE POLICY LIMIT I31 [+35)
Act and Mantme Caverage Whede Applicabte
and All States Endo Rment) DISEASE EACH EMPLOYEE 51 000

OTHER FEACH OUCUIRRENCE

] _ AGGREGATE _

DESCIUF TTON OF OP ERATIONSILOCA TTONS/VENICLE WSPEGIAL TTEMS

1 Cedificate Holder(s} & therr Offieens Cireclors Pariners Empioyees & Agents Named ag Additionat insured {all policies auzept WC}

The coverage afforded the Addiional ihsured undes these policies shiall be prmary msurance  If the Additaral Insured has other insurance

whigh 15 applicable fo the loss such other insurance shell be on an excass or contingent basis  (Copy of Additicnal Insured Endorsement attached }
2 Blanket Coverage far XCt) Hazards (Generat Linbity & Excess Liabiity)

s Wawver of Sulivogation Agamst Certificate Helderls) Thew Offcers Directors Pannurs Employees & Agents {all ponicies)

4 Contractual Coverage covers habidy assumed in the indemnification Clause of the Contratt betwesn Certficate Holder and insured

(Genera! Liab ity & Exvess Liab ity}

5 General and Products/Completed Operations aqgregates apply tor each Cenlificate Halder contracl({s) or amendments (General Liab ity

& Excesy Liabily)
Cariractual Loty Lmitation Endorsement CG2133 ords equivaient iy not included in either General or Excess Liabiity policies

Severabiily uf Inferest or Cross Liabdity clavse sr endorsement included (General Caatilty & Excess Liab Iy}

CERTIFICATE NOLDERS GANCELLATION
TERGULD ANY OF THE ABCYE DESCRIBED POLIGIES BE CANCELED TERMINATED OR MATERIALLY
1 CHANGED BEFORE THE EXPIRATION DATE THERECF THE ISSUING COMPANY WILL MA!L 30 DAYS'

{WRITTEN NOTICE TQ THE CERTIFICATE HOLOERS NAMED TQ THE LEFT ANY IMPAIRMENT OR
EXHAUSTION OF AGORECGATES WILL BE THE SUBJECT OF INMERIATE NOTICE TO THE GERTIFICATE
HOLDERY

4 AUTHORIZED REPRESENTATIVE
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CERTIFICATE OF PROPERTY INSURANGE

ISSUE DATE

{mm/ddivy}

THIS IS EVIDENCE THAT INSURANCE AS IDENTIFIED BELOW HAS BEEN ISSUED IS
IN FORCE AND CONVEYS ALL THE RIGHTS AND PRIVILEGES AFFORDED UNDER THE POLICY

PRODUCER COMPANY
Code Sub-Cade
INSURED POLICY NUMBER
EFFECTIVE DATE EXPIRATION DATE
{mmiddiyy) {mmfddiyy)
PROPERTY INFORMATION
LOCATION/DESCRIPTION
ICOVERAGE INFORMATION
COVERAGES/PERILS/FORMS AMOUNT OF INSURANCE | pEOUCTIRLE

BUILDERS RISKINSTALLATION FLOATER

1 All Risk of Physical amage or {,osa to Equipment

and Mafenals at or incidental to the Jobsite on
Completed Value Form

tnsurable value of completed
wark,

REMARKS Oncluding Special Conditions)

Dosuments are Named insureds

2 Wawer of Subrogation against Named insureds
3 Any sinifar msuranca camed by Named Insureds s exvess of coverage descnbed hereon

4 Losses are payable lo Owner as fiduciary for the Named Insureds

1 Certificate Holder and others identifled m the property msurance paragraph of the Conlract

CANCELLATION

THIS POUCY IS SUBJECT TO THE PREMIUMS FORMS AND RULES IN EFFEGT FUR EACH POLICY PERIOD  SHOULY THE
POLICY HE TERMINATED OR MATERIALLY GHANGED THE COMPANY WILL GIVE THE CERTIFICATE HOLDEAS IDENTIFIED
FELOW 30 BAYS WRITTER NOTICE. ANDWILL SEND NOTIFICATION GF ANY CHANGES TO THE POLICY THAT WOULD AFFECT
THAT INTEREST IN ACCHRDANGE WITH THE POLICY PROVISICNS OR AS REGUIRED BY LAW

CERTIFICATE HOLDERS "
Name and Addrags
Nature of Interest
1
X Addittonal Named Insured
kA

SIGNATURE OF AUTHORIZED AGENT OF THE COMPANY

120296
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Section 00700
GENERAL CONDITIONS

1. DEFINITIONS. Wherever used in these General Conditions or in the other Confract
Documents, the following terms have the meanings indicated which are applicable to both the
singular and plural thereof:

Addenda — Written or graphic instruments issued prior to the opening of Bids which clarify,
correct, or change the Bidding Requirements or the Contract Documents.

Agreement — The written instrument which is evidence of the agreement between Owner and
Vendor covering the Work. ‘

Application for Payment — The form acceptable to Engineer which is to be used by Vendor
during the course of the Work in requesting progress or final payments and which is fo be
accompanied by such supporting documentation as is required by the Contract Documents.

Bid - The offer or proposal of the Bidder submitted on the prescribed form setting forth the prices
for the Work to be performed.

Bidder - Any person, firm, or corporation submitting a Bid for the Work.

Bidding Documents — The Bidding Requireménts and the proposed Contract Documents
(including all Addenda issued prior to receipt of Bids).

Bidding Requirements — The Advertisement or Enwtatton to Bid, the Instructions to Bidders and
the Bid Form with any suppiements.

Change Order — A document recommended by Engineer which is signed by Vendor and
Owner and authorizes an addition, deletion, or revision in the Work or an adjustment in the
Contract Price or the Contract Times, issued on or after the Effective Date of the Agreement.

Claim — A demand or assertion by Owner or Vendor seeking an adjustment of Contract Price or
Contract Times, or both, or other relief with respect to the terms of the Contract. A demand for
money or services by a third party is not a Claim.

Contract — The entire and integrated written agreement between the Owner and Vendor
concerning the Work. The Contract supersedes prior negotiations, representations, or
agreements, whether written or oral.

Contract Documents — The Contract Documents establish the rights and obligations of the
parties and include the documents identified and listed in Article 7 in the Agreement. Only
printed or hard copies of the items listed in this paragraph are Contract Documents. Files in
electronic media format of text, data, graphics, and the like that may be furnished by Owner to
Vendor are not Contract Documents.

Contract Price — The moneys payable by Owner to Vendor for completion of the Work in
accordance with the Confract Documents as stated in the Agreement.

00700
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Contract Times ~ The number of days or the dates stated in the Agreement to: (i) achieve
Substantial Completion; and (i) complete the Work so that it is ready for final payment as
evidenced by Engineer's written recommendation of final payment.

Contractor or Vendor — The individua! or entity with whom Owner has entered into the
Agreement.

Day - A calendar day of twenty-four (24) hours measured from midnight o the next midnight.

Engineer — The individual or entity named as such in the Agreement.

" Field Order — A written order issued by Engineer which requires minor changes in the Work but

which does not involve a change in the Contract Price or the Contract Times.

Laws and Regulations — Any and all applicable laws, rules, regulations, ordinances, codes,
and orders of any and all governmental bodies, agencies, authorities, and courts having
jurisdiction.

NKWD or District — NKWD or District shall mean the Northern Kentucky Water District.

Notice of Award — The written notice by Owner to the apparent successful bidder stating that
upon timely compliance by the apparent successful bidder with the conditions precedent listed
therein, Owner will sign and deliver the Agreement.

Notice to Proceed — A written notice given by Owner to Vendor fixing the date on which the
Contract Times will commience to run and on which Vendor shall start to perform.the Work
under the Confract Documents.

Owner — The Northern Kentucky Water District.

Partial Utilization — Use by Owner of a substantially completed part of the Work for the
purpose for which it is intended (or a related purpose) prior to Substantial Completion of all the
Work.

Specifications — That part of the Contract Documents consisting of written technical
descriptions of materials, equipment, systems, standards, and workmanship as applied to the
Work and certain administrative details applicable thereto.

Subcontractor - An individual or entity having a direct contract with Vendor or with any other
Subcontractor for the performance of a part of the Work at the Site.

Substantial Completion - The time at which the Work (or a specified part thereof) has
progressed to the point where, in the opinion of Engineer, the Work (or a specified part thereof)
is sufficiently complete, in accordance with the Contract Documents, so that the Work {or a
specified part thereof) can be utilized for the purposes for which it is intended. The terms
“substantially complete” and “substantially completed” as applied to all or part of the Work refer
to Substantial Compiletion thereof.

Vendor — Successful Bidder that has entered into an agreement with NKWD.
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Work - Any and all obligations, duties and responsibilities assigned to or undertaken by Vendor
under the Contract Documents.

Work Change Directive — A writien statement to Vendor issued on or after the Effective Date
of the Agresment and signed by Owner and recommended by Engineer crdering an addition,
deletion, or revision in the Work, or responding to differing or unforeseen subsurface or
physical conditions under which the Work is to be performed or to emergencies. A Work
Change Directive will not change the Contract Price or the Contract Times but is evidence that
the parties expect that the change ordered or documented by a Work Change Directive will be
incorporated in a subsequently issued Change Order following negotiations by the parties as to
its effect, if any, on the Contract Price or Contract Times.

Written Amendment — A written statement modifying the Contract Documents, sighed by
Owner and Vendor on or after the Effective Date of the Agreement and normally dealing with
the non-engineering or non-technical rather than strictly construction-related aspects of the
Contract Documents.

As ordered, as directed as required, as permitted, as allowed - The order, directions,
requirement, permission, or allowance of Owner is intended only to the extent of judging
compliance with the Contract Documents, The terms do not imply that Owner has any authority
or responsibility for supervision of Vendor's forces or operations, such supervision and the sole
responsibility therefore being strictly reserved for Vendor.

Reasonable, suitable, acceptable, proper, satisfactory - The terms reasonable, suitable,
acceptable, proper, and satisfactory mean such to District and are intended only to the extent of
judging compliance with Contract Documents.

Understood and agreed - Whenever in these Contract Documents the expression "it is
understood and agreed” or an expression of like import is used, such expression means the
mutual understanding and agreement of the parties executing the Agreement.

2. COPIES OF DOCUMENTS. Owner shall furnish to Vendor up to five copies of the Contract
Documents. Additional copies will be furnished upon request at the co_st of reproduction.

3. COMMENCEMENT OF CONTRACT TIMES AND NOTICE TO PROCEED. The Contract
Times will commence to run on the thirtieth day after the Effective Data of the Agreement or, if a
Notice to Proceed is given, on the day indicated in the Notice to Proceed. A Notice to Proceed
may be given at any time within the 30 days after the Effective Date of the Agreement.

4. INTENT, AMENDING, AND REUSE OF CONTRACT DOCUMENTS. It is the intent of the
Contract Documents to describe a functionally complete Project {or part thereof) to be
constructed in accordance with the Contract Documents. Any labor, documentation, services,
materials, or equipment that may reasonably be inferred from the Contract Documents or from
prevailing custom or trade usage as being required to produce the intended result will be
provided whether or not specifically called for at no additional cost to Owner.

The Contract Documents may be amended to provide for additions, deletions, and revisions in
the Work or to modify the terms and conditions thereof in one or more of the following ways: (i) a
Written Amendment; (ii) a Change Order; or (i) a Work Change Directive.
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Vendor and any Subcontractor or Supplier or other individual or entity performing or furnishing
any or the Work under a direct or indirect contract with Owner: (i) shall not have or acquire any
title to or ownership rights in any of the Specifications or other documents (or copies of any
thereof) prepared by or bearing the seal of Engineer, including electronic media editions; and (i)
shall not reuse any of such Snecifications, other documents, or copies thereof on extensions of
the Project or any other project without written consent of Owner and Engineer and specific
written verification or adaptation by Engineer. This prohibition will survive final payment,
completion, and acceptance of the Work, or termination or completion of the Contract. Nothing
herein shall preclude Vendor from retaining copies of the Contract Documents for record
purposes.

5. BONDS AND INSURANCE. Vendor shall furnish performance and payment Bonds each
in an amount at least equal to the Contract Price as security for faithful performance and
payment of all Vendor's obligations under the Contract Documents. These Bonds shall remain
in effect at least until one year after the date when final payment becomes due except as
provided otherwise by Laws or Regulations or by the Contract Documents. Vendor shall also
furnish such other Bonds as are required by the Contract Documents All Bonds shall be in the
form prescribed by the Contract Documents except as provided otherwise by Laws or
Regulations, and shall be executed by such sureties as are named in the current list of
Companies Holding Certificates of Authority as Acceptable Sureties on Federal Bonds and as
Acceptable Reinsuring Companies as published in Circular 570 (amended) by the Financial
Management Service, Surety Bond Branch, U S Department of the Treasury. All Bonds signed
by an agent must be accompanied by a certified copy of such agent's authority to act.

If the surety on any Bond furnished by Vendor is declared bankrupt of becomes insolvent or its
right to do business is terminated in any state where any part of the Project is located or it
ceases to meet the requirements above, Vendor shall within 20 days thereafter substitute
another Bond and surety both of which shall comply with the requirements of above.

Vendor shall purchase and maintain such liability and other insurance as is appropriate for the
Work being performed and as will provide protection from claims under worker's compensation
laws, disability benefit laws or other similar employee benefit acts; from claims for damages
because of bodily injury, occupational sickness or disease, or death of Vendor's employees;
claims for damages insured by reasonably available personal injury liability coverage; claims for
damages because of bodily injury, sickness or disease, or death of any person other than
. Vendor's employees; and claims for damages, other than to the Work itself, because of injury to
“or destruction of tangible property wherever located, including loss of use resulting therefrom -
any or all of which may arise out of or result from Vendor's operations under the Contract
Documents whether such operations be by Vendor or by anyone directly or indirectly employed
by Vendor or by anyone for whose acts Vendor may be liable.

This insurance shall include at least the specific coverages and be written for not less than any
limits of liability and maximum deductibles specified hereinafter or required by law, whichever is
greater, and shall include contractual liability insurance. The Owner shall be included as
additional insurers on the General Liability, Automotive Liability and Umbrella Excess Liability
Policies. The insurance shall contain a cross liability or severability of interest clause or
endorsement. Insurance covering the specified additional insureds shall be primary insurance,
and all other insurance carried by the additional insureds shall be excess insurance. With
respect to worker's compensation and employer's liability, comprehensive automobile liability,
commercial general liability, and umbrella liability insurance, Vendor shall require its insurance
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carriers to waive all rights of subrogation against Owner, Engineer; and their respective officers,
directors, partners, employees, and agents.

The limits of liability for the insurance required shall provide coverage for not less than the
following amounts or greater where required by Laws and Regulations:

1. Workers’ Compensation, and related coverage:

a. State Statutory
b. Employer's Liability $1,000,000 each
occurrence

2. Vendor's General Liability, which shall include completed operations and product
liability coverage and eliminate the exclusion with respect to property under the
acre, custody, and control of Vendor:

a. General Aggregate $1,000,000

b. Products — Completed Operations $1,000,000
Aggregate

c. Personal and Advertising Injury $1,000,000

d. Each Occurrence (Bodily Injury $1,000,000

and Property Damage)

e. Property Damage liability insurance will provide Explosion,
Collapse and Underground coverage's where applicable.

f.  Excess or Umbrella Liability
1) General Aggregate $4,000,000
2) Each Occurrence $4,000,000

3. Automobile Liability under paragraph 5.04.A.6 of the General Conditions:

a. Bodily Injury
Each Person $1,000,000
Each Accident $1,000,000
b. Property Damage
Each Accident $1,000,000
c. Combined Single Limit $1,000,000
4. The Contractual Liability shall provide coverage for not less than the following
amounts: :
a. Bodily Injury
Each Accident $1,000,000
Annual Aggregate $1,000,000
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b, 'Property Damage
Each Accident $1,000,000
Annual Aggregate $1,000,000

This insurance shall be obtained by Vendor and issued in the name of Owner, and shall protect
and defend Owner against claims arising as a result of the operations of Vendor or Vendor's
Subcontractors. The liability limits shall be not less than:

a. Bodily Injury
Each Occurrence $1,000,000
General Aggregate $1,000,000
b. Property Damage
Each Occurrence $1,000,000
General Aggregate $1,000,000

Vendor shall be responsible for any deductible or self-insured retention.

Before starting the Work, Vendor shall file with Owner certificates of such insurance,
acceptable to Owner; these certificates shall contain a provision that the coverage afforded
under the policies will not be cancelled or materially changed until at least thirty (30) days prior
written notice has been given to Owner, With respect to-workers' compensation and employers'
liability, comprehensive automobile liability, commercial general liability, and umbrella liability

- insurance, Vendor shall require its insurance carriers to-waive all rights of subrogation against
Owner, and their respective officers, directors, partners, employees, and agents.

6. VENDOR'S RESPONSIBILITIES.

6.1. Labor, Materials, and Equipment. Vendor shall furnish all material, equipment, labor,
transportation, and incidentals necessary for completion of the Work. Unless an emergency,
no Work shall be done between 6:00 p.m. and 7:00 a.m. without permission of Owner. Work
outside these hours may be undertaken with the permission of Owner.

6.2. Taxes. Vendor shall pay ali sales, consumer, use, and other simiiér taxes required to be
paid by Vendor in accordance with the law of the place where the Work is to be performed.

6.3. Indemnification. Vendor shall indemnify and hold harmless Owner and Engineer and the
officers, commissioners, directors, partners, agents, employees, and other consultants and
subcontractors of each and any of them from and against all claims, damages, losses, and
expenses, including but not limited to all fees and charges of engineers, architects, attorneys,
and other professionals arising out of or relating to the performance of the Work, provided that
any such claim, damage, loss, or expense (a) is attributable to bodily injury, sickness, or death,
or fo injury to or destruction of tangible property (other than the Work itself) including the loss of
use resulting therefrom and (b) is caused in whole or in part by any negligent act or omission of
Vendor, anyone directly or indirectly employed by Vendor, or anyone for whose acts Vendor
may be liable, regardless of whether or not it is caused in part by a parly indemnified
hereunder.
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" In any and all claims against Owner or Engineer or any of their respective officers,

commissioners, directors, partners, agents or employees by any employee of Vendor, anyone
directly or indirectly employed by Vendor or anyone for whose acts Vendor may be liable, the
indemnification obligation shall not be limited in any way by any limitation on the amount or type
of damages, compensation, or benefits payable by or for Vendor under worker's compensation
acts, disability benefit acts or other employee benefit acts.

6.4. Patents and Rovyalties. Vendor shall pay all license fees and royalties and assume all
costs incident to the use in the performance of the Work and shall defend all suits or claims for
infringement of any patent rights and, to the fullest extent permitted by Laws and Regulations,
shall indemnify and hold the Owner and Engineer harmless from and against all claims, losses,
costs, and damages arising out of or relating to any infringement,

6.5 Warranty and Guarantee. Vendor warrants and guarantees to Owner that all Work will be
in accordance with the Contract Documents and will not be defective. AMR components with
the exception of batteries will be guaranteed for a period of at least two years, with Vendor
providing full replacement and installation at no cost {o the Owner. Batteries will be guaranteed
for a period of at least 10 years.

7. OWNER'S RESPONSIBILITIES. Owner shall furnish the information required of Owner
under the Contract Documents promptly and shall make payments to Vendor promptly after
they are due.

8. ENGINEER'S STATUS DURING DEPLOYMENT. Engineer will be Owner’'s representative
during completion of the Work. The duties and responsibilities and the limitations of authority of

‘Engineer as Owner's representative are set forth in the Contract Documents and will not be

changed without written consent of Owner and Engineer. Engineer will make visits to the Site
at intervals as Engineer deems necessary in order io observe the progress that has been made
and the quality of the various aspects of Vendor's executed Work. Based on information
obtained during such visits and observations, Engineer, for the benefit of the Owner, will
determine, in general, if the Work is proceeding in accordance with the Contract Documents,
Engineer’s efforts will be directed toward providing Owner a greater degree of confidence that
the completed Work will conform generally to the Contract Documents. Engineer will not be
required to make exhaustive or continuous inspections to check the quality or quantity of the
Work.

Engineer will not supervise, direct, control, or have authority over or be responsible for Vendor's
means, methods, techniques, sequences, or procedures of implementation, or the safety
precautions and programs incident thereto, or for any failure of Vendor to comply with Laws and
Regulations applicable to the performance of the Work.

Engineer will issue with reasonable promptness such written clarifications or interpretations of
the requirements of the Contract Documents as Engineer may determine necessary, which
shall be consistent with the intent of and reasonably inferable from the Contract Documents.
Such written clarifications and interpretations will be binding on Owner and Vendor.

Engineer may authorize minor variations in the Work from the requirements of the Contract
DPocuments which do not involve an adjustment in the Contract Price or the Contract Times and
or compatible with the concept of the completed Project as a functioning whole as indicated by
the Contract Documents. These may be accomplished by a Field Order and will be binding on
Owner and also on Vendor, who shall perform the Work involved prompfly.
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Engineer will have authority to disapprove or reject Work which Engineer believes to be
defective, or that Engineer believes will not produce a completed Project that conforms to the
Contract Documents or that will prejudice the integrity of the concept of the completed project
as a functioning whole as indicated by the Contract Documents.

Engineer will not be responsible for the acts or omissions of Vendor or of any Subcontractor,
any supplier, or of any other individual or entity performing any of the Work.

9. CLAIMS, Written notice stating the general nature of each Claim, dispute, or other matter
shall be delivered by the claimant to the Engineer and the other party to the Contract promptly
but in no case later than thirty (30) days after the start of the event giving rise thereto. Notice of
the amount or extent of the Claim, dispute, or other matter with supporting data shall be delivered
to the Engineer and the other party to the Contract within sixty (60) days after the start of such
event (unless Engineer allows additional time for claimant to submit additional or more accurate
data in support of such Claim, dispute, or other matter). Each Claim shall be accompanied by
claimant's written statement that the adjustment claimed is the entire adjustment to which
claimant believes it is entitled as a result of said event. The opposing party shall submit any
response to Engineer and the claimant within thirty (30) days unless Engineer allows additional
time. Engineer will render a formal decision in writing within thirty (30) days after receipt of the
last submittal of the claimant or the opposing party, if any.

10. CHANGES IN THE WORK. Without invalidating the Agreement and without notice to any .
surety, Owner may, at any time or from time to time, order additions, deletions, or revisions in

the Work by a Written Amendment, a Change Order, or a Work Change Directive.

11. CHANGES OF CONTRACT PRICE OR CONTRACT TIMES. The Contract Price or
Contract Times may only be changed by a Change Order or by a Written Amendment. Where
Vendor is prevented from completing any part of the Work within the Contract Times due to
delay beyond the control of the Vendor, the Contract Times will be extended in an amount
equat to the time lost due to such delay. This extension shall be Vendor’s sole and exclusive
remedy for such delay. Delays beyond the control of the Vendor shall include, but not be
limited to, acts or neglect by Owner, fires, floods, epidemics, abnormal weather conditions, or
acts of God. The Contract Times will not be extended due to delays within the control of the
Vendor.

in no event shall Owner or Engineer be liable to Vendor, any Subcontractor, any supplier, or
any other person or organization, or to any surety for or employee or agent of any of them, for
damages arising out of or resulting from any delay.

12. CORRECTION PERIOD, If within two years after the date of Substantial Completion or
such fonger period of time as may be prescribed by the terms of any applicable special
guarantee, any Work is found to be defective, Vendor shall promptly, without cost to the Owner,
correct such defective Work to the satisfaction of the Owner. If Vendor does not promptly
comply with the terms of such instructions, or in an emergency where delay would cause
serious risk of loss or damage, Owner may have the defective Work corrected or repaired or
may have the rejected Work removed and repiaced. All Claims, costs, losses, and damages
including but not limited to all fees and charges of engineers, architects, attorneys, and other
professionals arising out of or relating to such correction or repair or such removal and
replacement will be paid by Vendor. .
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13. PAYMENTS TO VENDOR AND COMPLETION,

13.1.  Unit Price Work. Where Contract Documents provide that all or part of the Work is to
be Unit Price Work, initially the Contract Price will be deemed to include for all Unit Price Work
an amount equal to the sum of the unit price for each separately identified item of Unit Price
Work times the estimated quantity of each item as indicated in the Agreement. The estimated
quantities of items of Unit Price Work are not guaranteed and are solely for the purpose of
comparison of Bids and determining an initial Contract Price. Determinations of the actual
quantities and classifications of Unit Price Work performed by Vendor will be made by Engineer
and Owner. Each unit price will be deemed to include an amount considered to be adequate to
cover Vendor's overhead and profit for each separately identified item.

13.2.  Applications for Payment. Vendor shall submit to Engineer for review an Application for
Payment filled out and signed by Vendor covering the Work completed as of the date of the
application and accompanied by such supporting documentation as is required by the Contract
Documents. The amount of retainage with respect to progress payments will be as stipulated in
the Agreement. Engineer will, within 10 days after receipt of each Application for Payment,
either indicate in writing a recommendation of payment and present to the Owner or return the
Apptlication to Vendor indicating the reasons for refusing payment. Thirty (30) days after
presentation of the Application for Payment to Owner, the amount due and payable will be paid
by Owner to Vendor.

Owner may refuse to make payment of the full amount recommended by Engineer because
claims have been made against Owner on account of Vendor, liens have been filed in
connection with the Work and Vendor has failed have liens discharged in accordance with the

-Agreement; or there are other items entitling Owner to a set-off against the amount

recommended.

13.2. Substantial Completion. When Vendor considers the entire Work ready for its intended
use, Vendor shall notify Owner and Engineer in writing that the entire Work is substantially
complete (except for items specifically listed by Vendor as incomplete) and request that
Engineer issue a certificate of Substantial Completion. Promptly thereafter, Owner, Engineer
and Vendor shail make an inspection of the Work to determine the status of completion. If
Engineer does not consider the Work substantially complete, Engineer wili notify Vendor in
writing giving the reasons therefore. If Engineer considers the Work substantially complete,

_Engineer will within 14 days after the inspection of the Work execute and deliver to Vendor a

statement of Substantial Completion. At the time of delivery of the cerlificate of Substantial
Completion, Engineer will deliver to Vendor a statement as to division of responsibilities
pending final payment between Owner and Vendor with respect {o security, operation, safety,
and protection of the Work, maintenance, heat, utilities, insurance, and warranties and
guarantees. Unless Owner and Vendor subsequently agree otherwise in writing, Engineer’s
aforesaid statement will be binding on Owner and Vendor until final payment.

“Substantial Completion” means that the Automated Meter Reading System and training is
completed to the point that 98% or more of all customer meter readings can be recorded and
transmitted by the Owner’s representatives on a regular basis in a manner that is satisfactory
with the Owner. Substantial Completion shall also include the functional integration with existing
customer billing system with the ability to transmit meter reading information to Sanitation
District #1. All performance testing and training need not have been completed prior to the date
of Substantial Completion.
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it is-understood that in order to achieve substantial completion Vendor must demonstrate that
every radio frequency reading device is operable.

13.3. Partia] Utilization, Use by Owner at Owner’s option of any substantially completed part of
the Work which Owner, Engineer, and Vendor agree constitutes a separately functioning and
usable part of the Work that can be used by Owner for its intended purpose without significant
interference with Vendor's performance of the remaining Work, may be accomplished prior to
substantial completion of all the Work. Owner may at any time request Vendor in writing to
permit Owner to use any such part of the Work which Owner believes to be ready for its
intended use and substantiaily complete. If Vendor agrees that such part of the Work is
substantially complete, Vendor will certify to Owner that such part of the Work is substantially
complete and request Owner to issue a certificate of Substantial Completion for that part of the
Work. Vendor at any time may notify Owner in writing that Vendor considers any such part of
the Work ready for its intended use and substantially complete and request Owner to issue a
certificate of Substantial Completion for that part of the Work. Within a reasonable time after
either such request, Owner, Engineer, and Vendor shall make an inspection of that part of the
Work to determine its status of completion. If the parties are in agreement that the applicable -

part of the Work is substantially complete, the Engineer will issue a certification of Substantial

Completion of that part of the Work and the division of responsibility in respect thereof and
access thereto.

13.4. Final Payment. After Vendor has, in the opinion of the Engineer, satisfactorily completed
all corrections and has delivered all maintenance and operating instructions, guarantees,
certificates or other documents, Vendor may make application for final payment. If, on the
basis of Engineer's observation of the Work during construction and final inspection, and

‘Engineer’s review of the final Application for Payment and accompanying documentation as

required by the Contract Documents, Engineer is satisfied that the Work has been completed
and Vendor’s other obligations under the Contract Documents have been fulfilled, Engineer will
indicate in writing recommendation of payment and present to Owner for payment. Thirty days
after presentation to Owner, the amount due and will be paid by Owner to Vendor. Otherwise,
Engineer will return the Application for Payment to Vendor, indicating in writing the reasons for
refusing o process final payment, in which case Vendor shall make the necessary corrections
and resubmit the Application for Payment.

13.5. Final Completion Delayed. !f, through no fault of Vendor, final completion of the Work is
significantly delayed, and if Engineer so confirms, Owner shall, upon receipt of Vendor's final
Application for Payment, and without terminating the Agreement, make payment of the balance
due for that portion of the Work fully completed and accepted.

14, TERMINATION OF WORK. If Vendor is judged as bankrupt or insolvent, or makes a
general assignment for the benefit of his creditors, or if a trustee or receiver is appointed for
Vendor or for any of his property, or if Vendor files a petition to take advantage of any debtor's
act, or to reorganize under the bankruptcy or similar laws, or if Vendor fails to supply suitable
materials or equipment, or disregards laws, ordinances, rules, reguiations, or orders of any public
body having jurisdiction, or if Vendor otherwise violates any provision of the Contract Documents,

- then Owner may, without prejudice to any other right or remedy and after giving Vendor seven

days written notice, terminate the services of Vendor.

Where Vendor's services have been so terminated by Owner, said termination shall not affect
any rights of Owner against Vendor then existing or which may thereafter accrue. Any retention
or payment of moneys by Owner due Vendor will not release Vendor from liability.
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If, through nho act or fault of Vendor, Owner fails to pay Vendor any sum within thirty (30) days of

its approval and presentation, then Vendor may, upon seven (7) days written notice to Owner,
stop the Work until Vendor has been paid all amounts then due.

15. GIVING NOTICE. Whenever any provision of the Contract Documents requires the giving of
written notice it shall be deemed to have been validly given if delivered in person to the individual
or to a member of the firm or to an officer of the corporation for whom it is intended, or if
delivered at or sent by registered or certified mail, postage prepaid, {o the last business address
known to him who gave the nofice.

16. COMPUTATION OF TIME. When any period of time is referred to in the Contract
Documents by days, it shall be computed to exclude the first and include the last day of such
period. If the last day of any such period falls on a Saturday or Sunday or on a day made a legal
holiday by the law of the applicable jurisdiction, such day shall be omitted from the computation.

17. LIMITATIONS. The duties and obligations imposed by these General Conditions and the
rights and remedies avallable hereunder, and, in particular but without limitation, the warranties,
guarantees and obligations imposed upon Vendor and the right and remedies available to Owner
hereunder shall be in addition to, and shall not be construed in any way as a limitation of, any
rights and remedies available by law, by special guarantee or by other provisions of the Contract
Documents.

18. LEGAL ADDRESSES. The business address of Vendor given in the Bid Form is hereby
designated as the place to which all notices, letters, and other communication to Vendor will be

“‘'mailed or delivered. The address of Owner appearing hereinbefore is hereby designated as the

place to which all notices, letters, and other communication to District shall be mailed or
delivered. Either party may change his address at any time by an mstrument in writing delivered
to the other party.

19. DISPUTE RESOLUTION. Arbitration will not be acceptable as a means for seftling claims,
disputes, and other matters.

20. MECHANICS' AND OTHER LIENS. Vendor agrees to pay and satisfy all bills and liens which
Vendor may incur in connection with the performance of the Work. In the event liens are filed
against any property on which the Work is performed, or in the event that any claim is asserted
against the Owner as a result of the acts or omissions of the Vendor, the Vendor shall, at its sole
expense and within ten (10) calendar days from the date on which the Owner notifies the Vendor
of such filing or assertion, promptly take action to cause the same to be discharged or withdrawn.

End of Section
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EMPLOYMENT REQUIREMENTS AND WAGE RATES

R-1. GENERAL. This Contract shall be based upon payment by the Vendor and
his Subcontractors of wage rates not less than the prevailing hourly wage rate for
each craft or type of workman engaged on the Work as determined by the
Department of Labor of the Commonwealth of Kentucky.

The Vendor shall comply wfth the prevailing wage law of Kentucky, Kentucky
Revised Statutes 337.510 to 337.550, including latest amendments thereto.

The Vendor and each Subcontractor shall keep accurate records indicating the
hours worked each day by each employee in each classification of work and the
amount paid each employee for his work in each classification.” Such records
shall be open to the inspection and transcript of the Commissioner of Labor or
his duly authorized representatives at any reasonable time. These payroll
records shall not be destroyed or removed from the state for one year following
completion of the improvement.

The Vendor and each Subcontractor shall post and keep posted in a
conspicuous place or places at the construction site a copy or copies of
prevailing rates of wages and working hours as prescribed in these Contract

Documents, -

if, during the life of this Contract, the prevailing hourly rate of wages is changed
by the Department of Labor, such change shall not be the basis of any claim by
the Vendor against the Owner, nor will deductions be made by the Owner
against sums due the Vendor by reason of any such change.

The prevailing wage law does not prohibit payment of more than the prevailing
rate of wages.

Pursuant to Kentucky Revised Statute 337.540, no laborer, workman, mechanic,
helper, assistant, or apprentice shall be permitted to work more than 8 hours in
one calendar day, nor more than 40 hours in one week, except in cases of
emergency caused by fire, flood, or damage to life or property. Whenever work
in excess of 8 hours per day or 40 hours per week is required, payment for
overtime shall be at not less than one and one-half times the prevailing rate of
wages.

R-2. PREVAILING WAGES. The foliowing attachment for the wage rate
schedule is the prevailing wage rate determination made by the Department of
Labor of the Commonwealth of Kentucky on the designated date, and shall be a
part of the Contract.
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ATTACHMENT R-1

The wage rate schedule will be issued by Addendum.

(NKWD) ATTACHMENT R-1



Section 01025

MEASUREMENT AND PAYMENT

1. SCOPE. This section covers methods of measurement and payment for items of
Work under this section,

2. GENERAL. The total Bid Price shall cover all Work required by the Confract
Documents. All costs in connection with the proper and successful completion of the
Work, including furnishing all materials, equipment, supplies, and appurtenances;
providing all construction plant, equipment, and tools; and performing all necessary
labor and supervision to fully complete the Work, shall be included in the unit and lump
sum prices bid. All Work not specifically set forth as a pay item in the Bid Form shall be
considered a subsidiary obligation of the Vendor and all costs in connection therewith
shall be included in the prices bid.

3. ESTIMATED QUANTITIES. Al estimated quantities stipulated in the Bid Form or
other Contract Documents-are approximate and are to be used only as a basis for
estimating the probable cost of the Work and for the purpose of comparing the bids
submitted for the Work. The actual amounts of work completed and materials furnished
under unit price items may differ from the estimated quantities. The basis of payment
for work and materials will be the actual amount of work done and materials furnished.
Vendor agrees fo make no claims for damages, loss of anticipated profits, or otherwise
on account of any difference between the amounts of work actually performed and
materials actually furnished and the estimated amounts therefore, ~

4. AMR SYSTEM COMPONENT PAYMENT TERMS. Payment terms for the various
AMR System components are presented below.

4.1 SINGLE METERS, INSIDE. Payment will be made based on removing any
existing equipment and furnishing and installing each new unit, including all
materials, and conducting all tésting to confirm fully functional radio frequency
meter reading at each location.

4.2 SINGLE METERS, OQUTSIDE. Payment will be made based on removing any
existing equipment and furnishing and installing each new unit, including all
materials, and conducting all testing to confirm fully functional radio frequency
meter reading at each location.

4.3 MULTIPLE METERS, INSIDE. Payment will be made based on removing any
existing equipment and furnishing and installing each new unit, including all
materials, and conducting all testing to confirm fully functional radio frequency
meter readings at each location.

4.4 MULTIPLE METERS, OUTSIDE. Payment will be made based on removing
any existing equipment and furnishing and installing each new unit, including all
‘materials, and conducting all testing to confirm fully functional radio frequency
meter readings at each location.

(NKWD) ' 01025
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4.5 HANDHELD AND MOBILE DATA COLLECTION UNITS. Data collection units
will be paid for upon delivery and confirmation of operability.

4.6 FIXED DATA COLLECTION UNITS AND REPEATERS. Fixed data collection
units and repeaters wiii be pald for upon installation and confirmation of operability.
installation includes furnishing and installing each required unit.

4.7 FIELD PROGRAMMERS. Field programmers will be paid for upon delivery and
verification of operability.

4.8 COMMUNICATION SYSTEM HARDWARE AND SOFTWARE. Communication
system hardware and software will be paid for upon implementation and verification
of operation. This will occur no earlier than the first meter readings performed for -
the first regular customers’ billing cycle after substantial completion.

4.9 TRAINING. Payment for training will be made on a lump sum basis upon
completion of training hours stipulated in vendor's bid.

4.10 FIRST YEAR OPERATIONAL TECHNICAL SUPPORT, Payment for first year
technical support will be paid upon request afier substantial completion of Project
as defined the General Conditions.

5. FINAL PAYMENT. Northern Kentucky Water District will retain 10% of all AMR
System component payments through the term of the Project as stated in the
----- o Agreement.

(NKWD) 01025
(Ver. 1) -2~



Northern Kentucky Water District
AMR Procurement and Deployment Request for Bids
AMR System General and Technical Requirements

1) PURPOSE AND OBJECTIVE

Northern Kentucky Water District (NKWD or District) is soliciting bids from reputable vendors to
provide and install an automatic meter reading (AMR) system to read all of the District's retail
and wholesale water customers. Throughout this General and Technical Requirements, and the
Bidding Document as a whole, AMR or AMR System will refer to all equipment, computer
hardware, and software required to support the automatic meter reading of all NKWD's retail
and wholesale water customers.

The overall objective of the Bidding Documents is to select the vendor and equipment that
represents the best value to NKWD, realizing that the best solution is one that responds to both
current and future needs. In general, the project’s objective will be ‘achieved by selecting a
system that:

v Wili read Neptune and Sensus meters.

v Will be compatible with other manufacturers’ reading systems.
v Is adaptable to future technology.
v

Is backed by a reputable, experienced firm that will support NKWD during deployment
and throughout the life of the system.

2)  BACKGROUND

'NKWD currently serves over 80,000 customers in Kenton and Campbell Counties. The service
territory is diverse ranging from urban areas to less populated rural areas. The ferrain varies
from flat along the river valleys to rugged and hilly.

NKWD currently captures meter readings through two different reading methods: fouch-read,
and automatic meter reading (AMR). The vast majority of NKWD meters are read through an
encoder register connected to a touch pad using a Sensus hand-held interrogator (interrogator).
The interrogator reads both the Sensus and Neptune meters. There are approximately 79,500
touch-read meters in the system.

Approximately 500 accounts concentrated in the monthly billing sub-district section of the
District are read using the Sensus’ AMR RadicRead System. Meter readings are captured using
a hand-held, radio interrogator.

Meter Reading Process

As of September 30, 2006 there are 80,000 meters that must be read regularly to prepare
customer invoices. Roughly 50% of these meters are manufactured by Sensus Metering
Systems, Inc. with the remainder manufactured by Neptune Technology Group, Inc.
Approximately 97% of these accounts are read quarterly with the remainder read monthly.

Approximately 66,000 of the District's meters are located in outside meter pits. The remaining
meters are located inside customers’ buildings.

NKWD employees collect over 345,700 meter readings per year as shown in table 1 below.
Meter readings are taken by two different groups within NKWD: Meter Reading and Field

Service.



Northern Kentucky Water District
AMR Procurement and Deployment Request for Bids
AMR System General and Technical Requirements

Total Annuai Meter Readings
T Annual o
Meter
Readings

Meter Readers 336,400

The Meter Reading Group is responsible for the regular quarterly and monthly reads. Meter
Readers capture over 336,400 meter readings in support of customer invoicing. There are five
full-time Meter Readers capturing regular meter readings. When not gathering routine meter
readings, meter readers assist with customer requested meter readings and other activities.

In addition to these regular readings, NKWD responds to customer requested meter readings.
These customer requested readings are for account closings (final reads), and billing disputes.
It is estimated that the District responds to over 9,300 customer requested readings. The Field
Service Group handles customer requested readings in addition to its other duties such as
meter installations, service disconnections, collections, and customer leak detection. There are
eight Field Service Representatives that are available to respond to customer requested meter
readings, but on average, two or three Field Service Representatives are performing this task
ona daliy basas

NK\ND foiiows a standard meter reading approach. First, the account mformat[on is retraeved

from the District's customer information system. Next the account information is transferred in
batch form to a PC running Sensus AutoRead Software (Sensus PC). This sofiware takes the
AMR account information, and “reconfigures” it so that it can be uploaded to the Interrogators.
The meter reader thén takes the loaded interrogator and captures the meter reading. Once
finished reading, all the captured meter reading information is downloaded from the interrogator
back into the Sensus PC. The meter reading information is then configured into a batch file to

‘be transferred back to the AMR where it will be used to prepare regular customer invoices. The

process just described is carried out on a daily basis. The number of accounts loaded into the
interrogator typically represents one day's work for a meter reader.

Customer requested meter reads are conducted differently. A Service Order is created by
Account Service, and forward to the Field Services group. A Field Service Representative takes
the Service Order and takes a meter reading using & Sensus PocketPro interrogator. The meter
reading is recorded on the Service Order, and the Service Order is returned {o Account Service.
Account Service uses the reading to prepare a final bill, make a customer billing adjustment, or
respond to a customer inquiry.



Northern Kentucky Water District
AMR Procurement and Deployment Request for Bids
AMR System General and Technical Requirements

3) MANDATORY AMR SYSTEM REQUIREMENTS

NKWD has established four {4) mandatory requirements related to the AMR System.
Respondents must be able to verify through their bid submittal that they meet these four
mandatory requirements stated below.

» Systém must work with existing installed meter base (Neptune and Sensus meters).
» System must be compatible with other manufacturers’ meters.

» System must readily interface with NKWD’s Advance Utility Billing System.

» System must be Microsoft SQL database compliant.

4) AMR SYSTEM DEPLOYMENT AND OPERATIONAL REQUIREMENTS

The following list presenis NKWD's AMR System deployment and operational requirements.
Ability to meet these requirements must be presented in the Vendor's bid.

» Deployment of mobile radio, fixed radio, combination of mobile and fixed radio, or
other automatic meter reading system (AMR) installed to read NKWD's customers’
meters as specified.

» Radio frequency meter reading device (RF Device) compatible with Sensus and
Neptune meters, and at least one other manufacturer's meter.

» RF devices that can be installed in NKWD meter pits or in customers’ buildings.
When instailed in outside pits, ideally, the transponder should be flush mounted on
top of the pit lid making use of the existing predrilled hole.

» Mobile and handheld data collection units (DCUs) that capture signal from the RF
Devices and record necessary meter reading and other related information including
but not limited to actual meter reading, tamper detection, and leak detection

» Field programmers or other devices required to configure RF Devices.

» Communication system that transfers data to and from DCUs to the utility billing
system.

» Required system software to operate and maintain AMR System. Software shall
operate in Microsoft Windows operating system environment, and be Microsoft SQL.

database compliant. Hardware requirements and specifications reqwred to run
system software shall be presented in vendor’s bid.

» Training of NKWD personnel to effectively and efficiently operate the AMR system
» Technical and customer support to cover the AMR System for at least 10 years..

» Ability to upgrade to all components and software for at least 10 years.



Northern Kentucky Water. District
AMR Procurement and Deployment Request for Bids
AMR System General and Technical Requirements

Appropriate guarantees (at least 10 years) on equipment, including batteries, and at
least an additional 10 warranty on batteries.

Ample supply of equipment and components stored on NKWD location to support
warranty replacements.

Vendor shall supply any FCC or other communications licenses necessary to
operate AMR system.

Ten copies of documentation for equipment and software should be provided in both
paper and electronic format. Electronic shall be pdf files.

Detailed Deployment Plan showing instaltation schedule, approach, and procedures,
Plan should document installation training, safety requirements, and installer
identification badges. The plan shall provide approach for dealing with customer
complaints,

Vendor shall document existing conditions with NKWD prepared forms and digital
pictures.

Vendor shall provide GPS location coordinates of installed meters including the
following level of detail: Latitude of Sub-meter accuracy, in Decimal format, with a
precision of 1.0E-8, Longitude of Sub-meter accuracy, in Decimal format, with a
precision of 1.0E-8, CIS Meter Number, and AMR Device Number. -
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AFFIDAVIT
Automated Meter Reading Project

Affiant, Jack Bragg, Jr., being the first duly sworn, deposes and says that he is the Vice
President of Finance of the Northern Kentucky Water District, which he is the Applicant
in the proceeding styled above; that he has read the foregoing “Automated Meter Reading
Project” Application and knows the contents thereof, and that the same is true of his own
knowledge, except as to matters which are therein stated on information or belief, and
that is to those matters he believes them to be true.

Jack’Brdgg, Jr. Q/)
 Vick.Pfesident - Finance

Northern Ky. Water District

Subscribed and sworn to before me in said County fo be his act and deed by Jack Bragg,
Jr., Vice President of Finance of the Northern Kentucky Water District, this
21 dayof  Mand 2008.

NOTARY PUBLIC - o
Kenton County, Kentucky RS
My commission expires " F-aojo 7 -




Northern &Kentucky

(/ater)IStrict

.

Franchises required — None

Plan Review and Permit Status - The District has reviewed and approved the specifications
prepared by HDR Engineers titled “Automated Meter Reading System” dated July 2007.

Approval from the Division of Water is not required.

Easements and Right-of- Way Status - Easement and Right-of-Way statements are not
required.

Start date of construction ~ assumed June 2008

Proposed date in service —assumed June 2009 completion

Plant retirements — None

2835 Crescent Springs Rd Erlanger, KY 41018 (859) 578-9808  Fax (859) 578-5456
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Northern#Kentucky
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ITEMS CONCERNING BID INFORMATION AND BOARD RESOLUTION
-~ The bid opening was September 20, 2007 and the bid tabulation is attached.
- The Engineer’s Recommendation of Award is attached.

- The Board Resolution from the March 24, 2008 meeting is attached.

2835 Crescent Springs Rd Erlanger, KY 41018 (859) 578-9898  Fax (859) 578-5456
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CONTRACTOR

Itron

Badger / Orion

Sensus / C.1. Thornburg
Neptune / VSl

Data-Matic

BID TAB
Northern Kentucky Water District
Automatic Meter Reading
One Year Deployment / Mobil

March 24, 2008

BID AMOUNT

$6,760,700.81 Conditional ($7,367,806.70)
$7,351,656.79 |
$8,146,357.08

$8,421,860.00  Conditional

No Bid
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Engineer’s Recommendation of Award



HRI

| 'March 21 2008

| : MAR 2 6 2008

Northern Kentucky Water, Dlstnct o N o |
2835 Créscent Springs Road - C | ENGINEERINGDEFT.
Erlanger, Kentucky 41018 - - o

Re: Au-t{)matiq Méter Re'adi_ng-Systerﬁ Sele'ctipn |

‘ Dear M. Wetherell: |

This correspondence has been prepared in accordance wzth the recent
recommendation of the ‘Badger Orion AMR System by the Northern Kentucky

- Water Distriet AMR Selectlon Committee, The selection committee went
through 4 rigorous evaiuanon process; including costs evaluatlons interviews,
demonstrations, site v151ts -and reference checks to detenmne then: final
recommendatzon - :

I concur with the recommendatmn of the Badger Onon AMR System and feel that
 this seiec’non will mcet the goais and objectwes of the Water DISTIIC'C

Sincerely,

' Thomas Jakubowski.
HDR Senior Program Manager - .

HDR | Quest A01 West Main Stroet ) Fhaner {5021 SB4-4118
HBR Engineerioy, e, ‘ 1 Suite 50O Fax: (582) 589-3089 .
‘ Louisvitie, KY 402022036 wewiw hdeine com
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Northern Kentucky Water District
Board of Commissioners Meeting
March 24, 2008

A regular meeting of the Board of Commissioners of the Northern Kentucky Water
District was held on March 24, 2008 at the District’s facility located at 2835 Crescent Springs
Road in Erlanger, Kentucky. All Commissioners were present. Also present were Ron Lovan,
Bari Joslyn, Richard Harrison, Jack Bragg, Mark Lofland, Bill Wulfeck, Amy Kramer, Jim
Dierig, Bob Buhrlage, Mary Carol Wagner, Amy Matracia, Chris Wetherell, Tim Koenig, Todd
Schulkers, Donna Marlin, Randy Kellinghaus, Joe Boyle and Charles Pangburn.

Commissioner Macke called the meeting to order.

Commissioner Koester led those in attendance in the Pledge of Allegiance.

Chief Tim Koenig of the Erlanger Fire Department thanked the Board and the District for
the District’s contribution to the Erlanger Fire Department’s high rating in its recent ISO

inspection.

The Board recognized Randy Kellinghaus on the occasion of his completion of 35 years
of dedicated and faithful service to the District.

- The Board recognized and thanked Joe Boyle on the occasion of his retirement for over

27 years of dedicated and faithful service to the District.

The Board recognized Commissioner Koester for his leadership as Chairman of the
Board over the past two years.

Donna Marlin, Manager of the Drinking Water Branch of the Kentucky Division of
Water, delivered a presentation to the Board on drinking water regulations and changes.

The Board reviewed correspondence received and articles published since the last regular
Board meeting on February 21, 2008,

On motion of Commissioner Koester, seconded by Commissioner Jackson, the Board
unanimously approved the minutes for the regular Board meeting held on February 21, 2008.

On motion of Commissioner Wagner, seconded by Commissioner Sénﬁnerkamp, and
after discussion, the Board unanimously approved the expenditures of the District for the month
of February, 2008. :

On motion of Commissioner Sommerkamp, seconded by Commissioner Koester, and
after discussion, the Board unanimously agreed to award the Hazelwood Drive Water Main
Replacement Project to Jack Gemmer & Son, Inc. and authorized the District staff to execute
appropriate contract documents.



On motion of Commissioner Collins, seconded by Commissioner Jackson, and after
discussion, the Board unanimously agreed to award the Waterworks Road 30-inch Water Main
Replacement Project to Smith & Brown Contractors, Inc. and authorized the District staff to

execute appropriate contract documents.

On motion of Commissioner Koester, seconded by Commissioner Wagner, and after
discussion, the Board unanimously agreed to retain Brandstetter Carroll, Inc. to design the 2008
Newport Main Replacement Project and authorized the District staff to execute appropriate
engineering contract documents.

On motion of Commissioner Sommerkamp, seconded by Commissioner Wagner, and
after discussion, the Board unanimously agreed to retain HDR/Quest to design the Portable
Generator Project and authorized the District staff to execute appropriate engineering contract
documents.

On motion of Commissioner Koester, seconded by Commissioner Sommerkamp, and
after discussion, the Board unanimously agreed to award the Dudley Pump Station Motor # 7
Replacement Project to Matlock Electric and authorized the District staff to execute appropriate
contract documents.

On motion of Commissioner Wagner, seconded by Commissioner Koester, and after
discussion, the Board unanimously agreed to award the Automated Meter Reading System
Project to Badger Meter, Inc. for the purchase of the Badger/Orion Mobile System with a 1-year

. deployment and authorized the District staff to execute appropriate contract documents.

Commissioner Collins departed the meeting.

On motion of Commissioner Koester, seconded by Commissioner Sommerkamp, and
after discussion, the Board unanimously agreed to award the purchase of the specified meter
items to the highlighted companies listed on the attached three-page Bid Tab and authorized the
District staff to execute appropriate contract documents.

The Board reviewed the District’s financial reports and Department reports.

Other matters of a general nature were discussed.

On motion of Commissioner Wagner, seconded by Commissioner Sommerkamp, the
Board unanimously agreed to adjourn the meeting.

CHAIRMAN ' SECRETARY
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Project Information:

There will be zero new customers added and no revenue effect as a result of the Automated
Meter Reading Project.

Project Description: The project includes a retrofit installation of approximately 81,000
transmitters and antenna in the meter sefting to support an automated meter reading system.
Along with the transmitters, the reading system consists of drive-by radio reading equipment
and software.

Financial: The project will be financed by the District’s Bond 2006, PSC Reference No. 104
“Radio Read Meters for Newport Area” with a budget of $800,000; plus BAN 2007, PSC
Reference No. 106 “Radio Read Meters for Kenton & Campbell Areas 2006” with a budget of
$800,000; and $5,900,000 from a Kentucky Infrastructure Authority loan. The cost includes
installation and contingencies. A summary of the project costs is provided below:

o Vendor’s Bid $7.351,656.79
o Misc. & Contingencies $ 148343.21
Total Project Cost $ 7.500,000.00

The total project cost of $7,500,000 will fall under Uniform System of Accounts Code 334 for
“Meter and Meter Installation”.

The District will not incur additional operating and maintenance costs for the Automated
Meter Reading project. A reduction in costs is anticipated. Based on HHDR’s Meter Feasibility
Study ( Exhibit A, Appendix E ) under the current quarterly meter reading and billing
schedule a payback period of approximately 17 years would be anticipated. However, the
District is positioning its meter reading infrastructure to migrate to a monthly meter reading
and billing schedule that would accelerate the payback period to approximately 8 years.

Annual depreciation and debt service after installation are as follows:

Depreciation  $490,000/year over 15 years
Debt Service  $765,000/year ($667,000 for 10 years, $98,000 for 25 years)

2835 Crescent Springs Rd Erlanger, KY 41018 (859) 578-9808  Fax (859) 578-5456
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PSC ANNUAL REPORT - 2007

Pending — Will send as soon as complete in April
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Northern Kentucky Water District

Bonds Payable and Current Portion

|
As of February 289, 2008
Current
Bond Payable Portion Bond Payable
Account No. Description 12-31-2007 | Payment 2008 12-31-2008
220-0007-000 |Bonds Payable 1997 $4,650,QOO $890,000 $3,760,000
220-0008-000 |Bonds Payable 1988 $9,285,000 $280,000 $9,005,000
220-0009-000 |Rural Development Loan Payable(2000) $2,143,000 $28,000 $2,115,000
220-0010-000 |2001 Bonds Payabie $14,920,000 $170,000 $14,750,000
220-0011-000 |2002 A Bonds Payable $43,680,000 $410,000 $43,270,000
220-0012-000 [2002 B Payable-Refunding $7,885,000 $626,000 $7,360,000
220-0013-000 |2003 A Refunding Bonds Payable $1,475,000 $35,000 $1,440,000
220-0014-000 |Series 2003 B Bonds Payable $26,860,000 $885,000 $25,965,000
220-0015-000 {2003 C Refunding Bonds Payable $18,805,000 $1,235,000 $17,570,000
220-0016-000 |Series 2004 A Bonds Payable $9,625,000 $290,000 $9,335,000
220-0017-000 Series 2006 Bonds Payable $28,700,000 $720,000 $27,980,000
Total Long Term Debt $168,128,000 $5,578,000 $162,550,000
232-0100-000 Note Payable City of Taylor Mill $1 ,875,000 $250,000 $1,625,000
Bond Anticipation Notes $27,165,000| $27,165,000 $0
Deferred Note Payable $100,000 $100,000
Totat BAN's and Notes $29,140,000 $27.415,000 $1,725,000
Grand Total $ 197,268,000 | § 32,993,000 | § 164,275,000
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Northem Kentucky Water District
Balance Sheet
As of February 29, 2008

2008 ' 2007
ASSETS
CURRENT ASSETS
Cash and Cash Equivalents $11,445.289 $6,053,874
Accured Interest Receivable
Accounts Receivable
Customers 2,885,062 2,840,083
Unbilled Customers 4,200,000 4,200,000
Other 38,892 21,838
Assessments Receivable 77,8906 73,008
Inventory Supplies for New Instailation
and Maintenance, at Cost 1,282,919 1,186,986
Prepaid ltems 270,866 503,247
TOTAL CURRENT ASSETS 20,300,734 14,978,036
RESTRICTED ASSETS
Boone/Florence Setilement Account 2812525 3,061,386
Bond Proceeds Fund 17,065,574 12,021,547
Debt Service Reserve Account 13,158,404 12,909,842
Debt Service Account 1,256,345 1,487,639
improvement, Rapair & Replacement 3461739 1,462,047
TOTAL RESTRICTED ASSETS 37,754,501 30,942,461
NONCURRENT ASSETS
Miscellaneous Deferred Charges 9,132,339 10,136,734
Capital assets:
Land, System, Buildings and Equipment 283,207,363 278,048,862
Construction in Progress 32,638,288 13,411,121
Total capital assets before accumulated depreciation 315,845,651 291,459,983
Less Accumulated Depreciation (64.439,698) (59,218,892)
Total capital assets before accumulated depreciation 251405953 232240091
TOTAL NONCURRENT ASSETS 260,538,292 242,377,726
TOTAL ASSETS 318,593,617 268,299,222

Prepared by WS



Northemn Kentucky Water District
As of February 29, 2008

LIABILITIES AND RETAINED EARNINGS

CURRENT LIABILITIES
Current Fortion of Long Ternmn Debt
Accounis Payable
Accured Payroli & Liabilities
Other Accrued Lizbilities

TOTAL CURRENT LIABILITIES

CURRENT LIABILITIES PAYABLE
FROM RESTRICTED ASSETS
Accounis Payable
Accured Interest Payable

TOTAL CURRENT LIABILITIES PAYABLE
FROM RESTRICTED ASSETS

LONG-TERM DEBT
Long-Term Portion of Bonded Indebtedness
Bond Anficipation Notes Payable
Note Payable - Taylor Mill
Deferred Note Payable

TOTAL LONG-TERM DEBT

TOTAL LIABILITIES

Unrestricted Retained Earnings
TOTAL NET ASSETS

TOTAL LIABILITIES AND NET ASSETS

Prepared by WS

Balance Sheet

2008 2007
$6,023,000 $277,000
1,276,866 1,609,565
171,316 215457
74,928 79,128
7,546,210 2,081,150
1,586,628 858,107
1,028,103 592,695
2,614,731 1,450,802
156,805,000 168,128,000
27,165,000
1,625,000 1,875,000
100,000 100,000
185,695,000 170,103,000
185,855 941 173,634,952
94,021,049 85,813,277
122,872,041 114,664,269
318,727,982 288,299,221
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Northern Kenmcléy Water District

Q327108
09:28 AM income Statement Actual to Actual
For the Two Months Ending February 29, 2008

February February February February
Description Actual 07 2006 . Variance YTD 07 YTD 2008 Variance
income
Water Sales $2,192,121 $2,163,755 {1%) $4,736,892 %4,557,171 (4%)
Forfited Discounts 34,131 51,481 34% 166,578 138,238 {(17%)
Rents from Water Property 31,268 55,633 44% 66,762 104,102 56%
Other Water Revenues 21,838 10,095 (116%) 49,285 43,165 {12%)
Total Operating Revenues $2,279,355 $2,280,964 0% $5,018,517 34,842,674 {4%)
Operating Expenses
0O & M Expanses
Salaries & Wages $697,075 $650,697 {7%) $1,427,336 $1,368,376 {4%)
Employee Pension & Benefits 309,493 263,205 {18%) 562,877 505,445 {10%)
Taxes Other than Income Taxes 49,627 54,717 9% 101,593 108,605 4%
Purchased Power 213,350 195,623 {9%) 453,422 364,738 {20%}
Chemicals 130,818 86,184 (52%) 249,318 178,317 {28%)
Materials & Supplies 88,383 114,899 23% 242,162 226,613 {6%)
Contractual Services 188,027 203,261 7% 338,139 371,672 10%
Transporiation 43,393 46,011 6% 92,300 74,240 {20%)
Insurance 53,880 54,105 1% 107,381 111,432 4%
Advertising 3,100 1,153 (169%) 3,149 2.3 {36%)
Bad Debt Expense 52,542 29,1086 (81%) 89,468 94,422 6%
Miscellaneous 7,759 4,291 {81%) 10,649 4,723 (56%)
Regulatory Commission Assessment 15,069 9,944 {52%) 30,138 19,888 {34%)
Total O & M Expenses $1,852,314 $1,712,996 (8%) $3,707.912 $3,427 484 {8%)
Depreciation $679,092 $470,000 {44%) $1,358,184 $940,000 {31%)
Total Operating Expenses $2,531,408 $2,182,996 {16%) $5,066,096 $4,367,484 {14%)
Net Operating Income {Loss) ($252,051) $07.968 357% ($46,579) $475,190 {1,120%)

Non-Operating Income (Expense)
Prepared by W Syed
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03/27/08 Northern Kenmcléy Water District
09:28 AM Income Statement Actual to Actual
For the Two Months Ending February 28, 2008

February Febrtiaiy February February
Description Actual 07 2008 Variance YTD 07 YTD 2006 Variance
Interest income $150,848 $179.628 11% $361,708 $370,595 2%
Miscellansous 6,208 8,559 27% 15,688 541,288 3,350%
Loss on Disposal of Fixed Assets 0 (228) 100% 0 {228) 0%
Interest on Long Term Debt (336,098) {270,109) (24%) (1,013,655) (873,879} {14%)
Amortization (64,029) {66,125) 3% (128,089) (132,249) 3%
Net Non-Operating Income (Expense) ($234,073) ($148,275) (58%) ($764,318) {$24.476) (88%;}
Net income hefore Contributions ($4885,124) ($50,307) (866%) ($810,897) $380,714 {147%)
Capital Contributions $86,032 $48,823 {76%}) $63,779 $99,848 57%
Net Income (Loss) ($400,085) {$1,484) (26,860%) ($747,118) $480,562 {164%)
Prepared by W Syed 2



