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Missouri Department of Natural Resources

Financial Assistance Center

Clean Water State Revolving Fund

 Draft User Charge Ordinance

The Financial Assistance Center (FAC) has developed the following  draft document for participants in the Clean Water State Revolving Fund (CWSRF) loan program and other grant and loan programs administered by the FAC.  This document may be used as a draft ordinance for cities or as a draft resolution for water districts.  For the benefit of the user, the draft document is not protected and the participants can modify it to fit their specific needs. The document provides the basic format and information needed for CWSRF projects.  However, the actual format it is not a requirement of the CWSRF and the use of this document does not waive the review requirements for participating in the CWSRF.

As part of the User Charge Ordinance, participants will need to attach to this ordinance an appendix for the User Charge Budget & Rate Methodology (Appendix A), the Replacement Schedule (Appendix B) and the Annuity Calculations (Appendix C) will need to be attached with this ordinance.  To help with these Appendices, FAC has designed a CWSRF Rate Assist Program that participants may use to produce these appendices.  This program is divided into four separate spreadsheets titled Instruction, Budget and Rate Methodology, Replacement Schedule and Annual Replacement Annuity.  Once this Rate Assist Program is completed, the participants can print the tabs titled Budget and Rate Methodology, Replacement Schedule and Annual Replacement Annuity, respectively.  

The Rate Calculation Program can be viewed and downloaded at the following site: http://dnr.mo.gov/env/wpp/srf/cw-ucs-methodology.xls
MODEL WASTEWATER USER CHARGE ORDINANCE

(Actual Use Methodology)
(Ordinance/Resolution) No. _____

(Note:  Text that is in Italics and/or underlined is informational or suggested and is included to assist you in writing the ordinance.)


An (ordinance/resolution) establishing a User Charge System for the (City of ___________, County of ____________, State of Missouri) (_____________________Sanitary/Sewer District, County of ____________, State of Missouri), to provide funds needed to pay for all expenses associated with the (city’s/district’s) wastewater system.


Whereas, the (City of ___________, County of ____________, State of Missouri) (the “City”)(_____________________Sanitary/Sewer District, County of ____________, State of Missouri)(the “District”) owns and operates a public wastewater system (the “Wastewater System”; and


Whereas, the (city/district) must pay all expenses associated with said Wastewater System and charge the users of said Wastewater System accordingly;

NOW, THEREFORE, BE IT (ORDAINED/RESOLVED) BY THE (BOARD OF ALDERMEN/CITY COUNCIL/BOARD OF DIRECTORS), OF THE (CITY OF ___________, COUNTY OF ____________, STATE OF MISSOURI) (_____________________SANITARY/SEWER DISTRICT, COUNTY OF ____________, STATE OF MISSOURI), AS FOLLOWS:

Article I

It is hereby determined and declared to be necessary and conducive to the protection of the public health, safety, welfare, and convenience of the (City/District) to collect charges from all users who contribute wastewater to the (City’s/District’s) Wastewater System and to establish a user charge system as set forth herein.  The proceeds of such charges so derived will be used for the purpose of operating, maintaining, and retiring the debt for such Wastewater System.

Article II


Unless the context specifically indicates otherwise, the meaning of terms used in this (Ordinance/Resolution) shall be as follows:


Section 1:  “BOD” (denoting Biochemical Oxygen Demand) shall mean the quantity of oxygen utilized in the biochemical oxidation of organic matter under standard laboratory procedure in five (5) days at 20(C, expressed in milligrams per liter (mg/l).


Section 2:  “Normal Domestic Wastewater” shall mean wastewater that has a BOD concentration of not more than 250 mg/l and a suspended solids concentration of not more than 300 mg/l.  (Additional pollutants and concentrations can be added if desired)

Section 3:  “Operation and Maintenance” shall mean all expenditures during the useful life of the Wastewater System for materials, labor, utilities, and other items which are necessary for managing and maintaining the wastewater system to achieve the capacity and performance for which said wastewater system was designed and constructed. The term “Operation and Maintenance” includes Replacement.


Section 4:  “Replacement” shall mean expenditures for obtaining and installing equipment, accessories, or appurtenances which are necessary during the useful life of the Wastewater System to maintain the capacity and performance for which such works were designed and constructed.


Section 5:  “Residential Contributor” shall mean any contributor to the (City’s/District’s) Wastewater System whose lot, parcel of repeal estate, or building is used for domestic dwelling purposes only.


Section 6:  “Shall” is mandatory; “may” is permissive.


Section 7:  “SS” (denoting suspended solids) shall mean the solids that either float on the surface of or are in suspension in water, sewage, or other liquids and which are removable by laboratory filtering.


Section 8:  “System Revenue Bonds” means all revenue bonds or other obligations that are payable from the net revenues of the Wastewater System (after the payment of the cost of operation and maintenance thereof).


Section 9:  “Wastewater System” shall mean any devices and systems for the storage, treatment, recycling, and reclamation of municipal sewage, domestic sewage, or liquid industrial wastes.  These include interceptor sewers, outfall sewers, sewage collection systems, individual systems, pumping, power, and other equipment and their appurtenances; extensions, improvements, remodeling, additions, and alterations thereof; elements essential to provide a reliable recycled supply such as standby treatment units and clear well facilities; and any works including site acquisition of land that will be an integral part of the treatment process or is used for ultimate disposal of residues resulting from such treatment (including land for composting sludge, temporary storage of such compost, and land used for storage of treated wastewater in land treatment systems before land application); or any other method or system for preventing, abating, reducing, storing, treating, separating, or disposing of municipal waste or industrial waste, including waste in combined storm water and sanitary sewer systems.


Section 10:  “Useful Life” shall mean the estimated period during which the Wastewater System will be operated.


Section 11:  “User Charge” shall mean that portion of the total wastewater service charge which is levied in a proportional and adequate manner for the cost of operation, maintenance, and replacement of the Wastewater System.


Section 12:  “Water Meter” shall mean a water volume measuring and recording device, furnished and/or installed by the (City/District) or furnished and/or installed by a user and approved by the (City/District).

Article III


Section 1:  The User Charge System established by this (Ordinance/Resolution) shall generate adequate annual revenues to pay the costs of annual operation and maintenance including replacement and cost associated with the (City’s/District’s) revenue bonds issued to finance or refinance improvements to the Wastewater System (including, but not limited to, the payment of principal, interest and redemption premium, if any, on said bonds) which the (City/District) may by (ordinance/resolution) designate to be paid by the user charge system.  To the extent any term or provision set forth in the (ordinance/resolution) pursuant to which the (City’s/District’s) revenue bonds have been issued conflicts with this (Ordinance/Resolution) the (ordinance/resolution) pursuant to which the (City’s/District’s) revenue bonds have been issued shall control.


Section 2:  There are hereby created or ratified and ordered to be established and maintained in the treasury of the (City/District) the following separate funds and accounts to be known respectively as the:

a. Wastewater System Revenue Fund (the “Revenue Fund”).

b. Wastewater System Operation and Maintenance Account (the “Operation and Maintenance Account”). 

c. Wastewater System Depreciation and Replacement Account (the “Depreciation and Replacement Account”).

Section 3: All of the total user charge imposed and collected pursuant to this (Ordinance/Resolution) shall, as and when received, be paid and deposited into the Revenue Fund unless otherwise specifically stipulated in this (Ordinance/Resolution) and/or any (ordinance/resolution) pursuant to which the (City’s/District’s) revenue bonds have been issued.  Said revenues shall be segregated and kept separate and apart from all other moneys, revenues, funds and accounts of the (City/District) and shall not be commingled with any other moneys, revenues, funds and accounts of the (City/District).  The Revenue Fund shall be administered and applied solely for the purposes and in the manner specified in this (Ordinance/Resolution) and any (ordinance/resolution) pursuant to which the (City’s/District’s) revenue bonds have been issued. 


Section 4: On the first day of each month, beginning in the month following the month in which this (Ordinance/Resolution) goes into effect, administer and allocate the moneys then held in the Revenue Fund as follows: 


(a)
Operation and Maintenance Account.  There shall first be paid and credited to the Operation and Maintenance Account an amount sufficient to pay the estimated cost of Operation and Maintenance during the ensuing month; provided, however, that deposits into the Operation and Maintenance Account shall equal at least $_______ annually. (This amount shall equal Total Annual Expense, less Debt Service, Less Replacement Costs set forth in Appendix A).  All amounts paid and credited to the Operation and Maintenance Account shall be expended and used by the (City/District) solely for the purpose of paying the Operation and Maintenance expenses of the Wastewater System.


(b)
Depreciation and Replacement Account.  After all payments and credits required at the time to be made under paragraph (a) of this Section and subject to the provisions of any (ordinance/resolution) pursuant to which the (City’s/District’s) revenue bonds have been issued relating to payments required to be made to debt service accounts, debt service reserve accounts or administrative fees for said bonds have been made, there shall next be paid and credited to the Depreciation and Replacement Account, the amount of $_______ each month ($___________ annually). (This amount shall equal annual Replacement Costs set forth in Appendix A).  Moneys in the Depreciation and Replacement Account shall be expended and used by the (City/District), if no other funds are available therefor, solely for the purpose of ensuring Depreciation and Replacement needs over the useful life of the Wastewater System as may be necessary to keep the Wastewater System in good repair and working order and to assure the continued effective and efficient operation thereof.



(c)
All remaining funds on deposit in the Revenue Fund shall be administered and applied pursuant to the provisions of the (ordinance/resolution) under which the (City’s/District’s) revenue bonds have been issued.

Section 5:  Fiscal year-end balances in the Operation and Maintenance Account and the Depreciation and Replacement Account shall be carried over to the same accounts in each subsequent fiscal year, and shall be used for no other purposes than those designated for these accounts.  Monies which have been transferred from other sources to meet temporary shortages in the Operation and Maintenance Account and the Depreciation and Replacement Account shall be returned to their respective accounts upon appropriate adjustment of the user charge rates for Operation and Maintenance and Depreciation and Replacement.  The user charge rate(s) shall be adjusted such that the transferred monies will be returned to their respective accounts within the fiscal year following the fiscal year in which the monies were borrowed.

Article IV


Section 1:  Each user shall pay for the services provided by the (City/District) based on their use of the Wastewater System as determined by water meter(s) acceptable to the (City/District).


Section 2:  For residential contributors, monthly user charges will be based on average monthly water usage during the months of January, February, and March.  (Note: Water usage for these months includes little use for such activities as lawn watering, car washing, and other seasonal consumptive uses.  The winter quarter average should not be used in areas that experience large seasonal fluctuations in population and/or usage.)  If a residential contributor has not established a January, February, and March average, their monthly bill shall be the median charge of all other residential contributors.


For industrial and commercial contributors, user charges shall be based on water used during the current month.  If a commercial or industrial contributor has a consumptive use of water, or in some other manner uses water which is not returned to the wastewater collection system, the user charge for that contributor may be based on wastewater meter(s) or separate water meter(s) installed and maintained at the contributor’s expense, and in a manner acceptable to the (City/District).

Section 3:  The (City/District) hereby imposes the following charges for services:

OPTION ONE: The minimum charge per month as set forth in Appendix A shall be $ ____.  In addition, each contributor shall pay a user unit charge of $ ____ per 1,000 gallons of water (or wastewater) as determined in the preceding section.


OPTION TWO: The minimum charge per month as set forth in Appendix A shall be $ ____ for the first                 gallons of water (or wastewater) as determined in the preceding section.  In addition, each contributor shall pay a user unit charge of $ ____ per 1,000 gallons of water (or wastewater), above the amount included in the minimum charge, as determined in the preceding section. 


Section 4:  For those contributors which contribute wastewater, the strength of which is greater than normal domestic sewage, a surcharge in addition to the normal user charge will be collected.  The surcharge for operation, maintenance, and replacement as set forth in Appendix A is:



$ _____ per pound of BOD



$ _____ per pound of SS



$ _____ per pound ______ Other pollutant(s), (Specify)

Section 5:  Any user which discharges any toxic pollutants which cause an increase in the cost of managing the effluent or the sludge from the (City’s/District’s) Wastewater System, or any user which discharges any substance which singly or by interaction with other substances causes identifiable increases in the cost of operation, maintenance, or replacement of the Wastewater System, shall pay for such increased costs.  The charge to each user shall be as determined by the responsible plant operating personnel and approved by the (City Council/Board of Aldermen/Board of Directors).

Section 6:  The user charge rates established in this article apply to all users of the (City’s/District’s) Wastewater System, regardless of the user’s location.

Article V

(Note: Billing periods other than monthly are acceptable.  Late payment criteria and penalties may be set as the recipient deems appropriate.  Criteria set out below are for illustration purposes only.)


Section 1:  All users shall be billed monthly.  Billings for each month shall be made within thirty days after the end of that month.  Payments are due when billings are made.  Any payment not received within thirty days after the billing is made shall be delinquent.


Section 2:  A late payment penalty of 10 percent of the user charge bill will be added to each delinquent bill for each thirty days of delinquency.  When any bill is thirty days in default, provision of water and/or sewer service to such premises shall be discontinued until such bill is paid following due notice and opportunity of hearing.

Article VI


Section 1:  The (City/District) shall review the user charge system annually (or more often) and revise user charge rates as necessary to ensure that the Wastewater System generates adequate revenues to pay the costs of annual Operation and Maintenance including Depreciation and Replacement and cost associated with the (City’s/Districts) revenue bonds issued to finance or refinance improvements to the Wastewater System (including, but not limited to, the payment of principal, interest and redemption premium, if any, on said bonds) and that the Wastewater System continues to provide for the proportional distribution of said costs among users. The (City/District) shall fix, establish, maintain and collect rates and charges for the use and services furnished by or through the Wastewater System to produce income and revenues sufficient to meet any rate covenant applicable to its System Revenue Bonds at the time outstanding.

Section 2: Prior to (City’s/District’s) approval of the draft user charge ordinance, the (City/District)  shall hold a public hearing, to specifically address the proposed user charge rates. Public notice of the hearing shall be published at least thirty (30) days prior to the hearing date or otherwise in accordance with the provisions of Section 250.233, RSMo. 

Section 3:  The City/District will notify each user at least annually, in conjunction with a regular bill, of the rate being charged pursuant to the user charge system.
Article VII


This (Ordinance/Resolution) shall be in full force and effect from and after its passage and approval.


PASSED and APPROVED by the (City of ___________, County of ____________, State of Missouri) (_____________________Sanitary/Sewer District, County of ____________, State of Missouri) on this ____day of Month, Year, by the following vote:

Ayes __________________
Namely ___________________________________________

Nayes _________________
Namely ___________________________________________

_____________________________________ (Mayor/Chairman/President)
Signature

_____________________________________

Name and title, typewritten or printed

Attest:

_____________________________________ (City Clerk/District Clerk/Secretary)

Signature

_____________________________________

Name and title, typewritten or printed
APPENDIX “A” TO USER
CHARGE (ORDINANCE/RESOLUTION)
(Actual Use Rate Methodology)


This appendix presents the methodology to be used in calculating user charge rates and surcharges, and illustrates the calculations followed in arriving at the first year’s user charges and surcharges.  The unit costs established in this appendix are based on estimates of expenses and loadings.  The actual expenses and loadings that occur may differ from these estimates and certainly they will change as time passes.  Therefore, the unit costs must be reestablished whenever necessary to reflect actual expenses and loadings.  Once the system is in use, the expenses and loadings can be determined from operating records and the unit costs can be adjusted based on these figures.

1. Expenses:  The total annual expenses associated with the Wastewater System, as defined in Article II, Section 8, are estimated as follows:

ITEM






ANNUAL EXPENSE
Billing and Collection




$  2,400
Administration




$  1,400
Power






$  5,000
Labor (including fringe benefits)


$30,000
Material Costs





$  1,800
Replacement Costs (See Appendix B)

$  4,900
Debt Service (existing & proposed)


$38,000
Chemicals





$  1,200

Inflow/Infiltration Reduction Program

$25,000

Annual Audit





$  5,000

Other (specify)




$​​___-_

TOTAL




         $114,700

(Note:  Additional expense items may be added as needed.  Also, the budget must reflect all costs, including treatment of I/I, associated with the Wastewater System.)
2. Allocation of Expenses:  The total operation and maintenance, including replacement

expenses, is allocated to the appropriate pollutants in the following manner.

Annual $ to Treat Annual Flow
=
40% 
annual cost allocated to flow x (total annual








O&M budget minus billing, collection,








Administration, and debt)





=
40%
x ($114,700.00 - $41,800.00)






=

$29,160.00
Annual $ to Treat Annual BOD
=
30%
annual cost allocated to BOD x (total annual

O&M budget minus billing, collection, administration, and debt)






=
30% 
x ($114,700.00 - $41,800.00)






=

$21,870.00
Annual $ to Treat Annual SS

=
30%
annual cost allocated to SS x (total annual








O&M budget minus billing, collection,








Administration, and debt)






=
30%
x ($114,700.00 - $41,800.00)






=

$21,870.00
Annual $ to Treat Annual Other
=
0%
annual cost allocated to Other Pollutant x

(total annual O&M budget minus billing, collection, Administration, and debt)






=
0%
x ($114,700.00 - $41,800.00)






=

$0.00
(Note:  In this example, the billing, collection, administration, and debt expenses are deducted from the total O&M budget at this point because each user will pay the same for these expenses per billing period.  See paragraph 5 for Minimum Charge calculation.  In some situations other appropriate expenses may be handled in the same manner.  Costs associated with debt can be collected as part of the unit/volume charge or as a combination of the Minimum Charge and Unit Charge.  The ordinance writer should adjust the allocation percentages for Flow, BOD and SS to fit their specific type of Wastewater System.

3. Loadings:

The number of users is 222.

The initial hydraulic loading (less I/I) is estimated to be 23,700,000 gal/year.

The initial BOD loading is estimated to be 49,337 pounds/year.

The initial SS loading is estimated to be 59,205 pounds/year.

The initial other pollutant loading is estimated to be 0 pounds/year.

(Note:  If the loading estimates for BOD, SS, and Other Pollutant(s) are based on historical data from the Wastewater System and the concentration is different from the definition of Normal Domestic Wastewater, please see the note in paragraph 6 before completing the Residential User Unit Charge calculation.)

4. Unit Costs:

Annual $ to treat annual flow

Initial unit cost for flow in $/gallon
=
-----------------------------------







Estimated annual hydraulic loading (less I/I)







$29,160.00






=
----------------







23,700,000






=
$0.001231/gallon







Annual $ to treat annual BOD

Initial unit cost for BOD in $/pound
=
------------------------------------







Estimated annual BOD loading







$21,870.00





=
---------







49,337






=
$0.443278/pound







Annual $ to treat annual SS

Initial unit cost for SS in $/pound
=
---------------------------------







Estimated annual SS loading







$21,870.00





=
---------







59,205





=
$0.369395/pound

Initial unit cost for other


Annual $ to treat annual other pollutant(s)

Pollutant(s) in $/pound

=
--------------------------------------------------







Estimated annual other pollutant loading

(Note:  The unit costs for BOD, SS, and Other Pollutants are to be inserted in Article IV, Section 4 of the ordinance.)
5. Minimum Charge:

Annual Billing and Collection cost

=
$2,400.00
Annual Administration cost


=
$1,400.00
Annual Debt or other expenses

=
$38,000.00
Total Annual Minimum Cost


=
$41,800.00
Minimum Charge/User/Billing Period
=
$15.70
(Note:  The minimum charge/user/billing period is to be inserted in Article IV, Section 3 of the ordinance.)
6.  Residential User Unit Charge:  The residential user unit charge is calculated as
follows using the pollutant concentrations defining Normal Domestic Wastewater in Article II, Section 2, of  this ordinance.  Note:  If the estimated loadings in paragraph 3 result in concentrations that are different from the Normal Domestic definition, then the actual concentrations for BOD, SS, and Other Pollutants must be substituted in place of the Normal Domestic values.

Residential Unit Charge


=
unit flow charge + [(unit BOD charge) 








x (BODND) x (.00834)] + [(unit SS charge) x 








(SSND) x (.00834)].

Where:

Residential unit charge is in $/1,000 gallons;



Unit BOD charge is in $/pound of BOD from paragraph 4;



Unit SS charge is in $/pound of SS from paragraph 4;

BODND is the Normal Domestic BOD strength in milligrams per liter (mg/l) as

defined in Article II, Section 2, of the ordinance, OR the actual BOD concentration based on the estimated loadings in paragraph 3;



SSND is the Normal Domestic SS strength in milligrams per liter (mg/l) as defined




in Article II, Section 2, of the ordinance, OR the actual SS concentration




based on the estimated loadings in paragraph 3; and,



.00834 is a unit conversion factor.







=
$1.20 + [(0.4433) x (250 mg/l) x (.00834)]








+ [(0.3694) x (300 mg/l) x (.00834)]







=
$1.20 + $0.8927 + $0.8927






=
$3.08 
(Note:  The total residential unit charge is to be inserted in Article IV, Section 3, of the ordinance.)
An example user charge calculation for a residential user of the City of Well Run follows:

Assume a monthly water usage of 5,000 gallons.


$15.70 + [(5,000/1,000) x $3.08]
=
$31.10 per month

7. Extra Strength Users:  For users who contribute wastewater that has a greater strength

than Normal Domestic wastewater, the user charge will be calculated as follows:

Total monthly charge

=
Minimum Charge + Residential Unit Charge + surcharge

for extra strength user


For BOD (if applicable) + surcharge for SS (if applicable) 






+ surcharge for other pollutants (if applicable).

Total monthly charge

=
Minimum Charge + v(Residential Unit Charge) + 

for extra strength user


v(unit BOD charge)(BODES – BODND)(.00834) +






v(unit SS charge)(SSES – SSND)(.00834) + and so on for 






any other appropriate pollutant(s).

Where:

Total monthly charge to extra strength user is in dollars;



Minimum charge is in dollars as calculated in paragraph 5;

v is the volume of wastewater in 1000 gallons discharged by the extra strength

user during the month;



Residential unit charge is in $/1000 gallons as calculated in paragraph 6;



Unit BOD charge is in $/pound BOD from paragraph 4;



Unit SS charge is in $/pound SS from paragraph 4;



BODES is the average BOD concentration in milligrams per liter (mg/l)




contributed by the extra strength user during the month;



SSES is the average SS concentration in mg/l contributed by the extra strength




user during the month;



BODND is the Normal Domestic BOD strength in mg/l as defined in Article II,




Section 2, of the ordinance;



SSND is the Normal Domestic SS strength in mg/l as defined in Article II,




Section 2, of the ordinance; and,



.00834 is a unit conversion factor.

An example user charge calculation for an extra strength user of the (City’s/District’s) Wastewater System follows:


Assume 30,000 gallons/month, BODES is 540 mg/l, and SSES is 400 mg/l.


$15.70 + [(30,000/1,000) x $3.08] + [(30,000/1,000)($0.44)(540 – 250)(0.00834)] +


[(30,000/1,000)($0.37)(400 – 300)(0.00834)]


=
$15.70 + $92.38 + $32.16 + $9.24

=
$149.49 per month

8. User Rate Verification Calculation:

Revenue from Minimum charge


222 users x 12 billing periods x $15.70
=
$41,824.80
Revenue from Residential Unit Charge


23,700,000/1,000 x  $3.08


=
$72,983.22
Total User Charge Revenue*



=
$114,808.02
Less Annual Budget




=
$114,700.00
Surplus/(Deficit)




=
$108.02

* Does not include any revenue from surcharges to extra strength users.

APPENDIX “B” TO

USER CHARGE ORDINANCE

This appendix contains a replacement schedule that was developed to determine the amount of revenue needed to fund the Depreciation and Replacement Account.  The replacement schedule lists the equipment in the Wastewater System, the estimated dates when the equipment will have to be replaced, and the estimated cost of replacement (based on current day costs) over the useful life of the Wastewater System.  The replacement dates and costs shown are estimates; the actual replacement dates and costs could be significantly different from those shown.  If the actual replacement expenses differ significantly from those listed in the replacement schedule, the funding of the Depreciation and Replacement Account shall be adjusted accordingly.  The Replacement Fund Calculation includes factors for inflation and interest.  These should also be adjusted to reflect actual interest and inflation rates.

REPLACEMENT SCHEDULE
	Years From Treatment

Works In Operation


	Replacement Schedule
	Cost

Per

Item


	Yearly

Total

	1
	Replace seal chamber fluids/gaskets
	$600.00
	$600.00

	2
	One-year Items
	$600.00
	$600.00

	3
	One-year Items

Float Replacements

Chlorination Rebuild
	$600.00

$400.00

$1,000.00
	$2,000.00

	4
	One-year Items
	$600.00
	$600.00

	5
	One-year Items

Pump wear rings/gear box seals

Aerator belts

Clarifier gear box
	$600.00

$3,600.00

$800.00

$2,600.00
	$7,600.00

	6
	Three-year Items
	$2,000.00
	$2,000.00

	7
	One-year Items
	$600.00
	$600.00

	8
	One-year Items

Motor Rebuilds
	$600.00

$5,400.00
	$6,000.00

	9
	Three-year Items

Motor Rebuilds
	$2,000.00

$5,400.00
	$7,400.00

	10
	Five-year Items

Impeller Replacements
	$7,600.00

$1,200.00
	$8,800.00

	11
	One-year Items

Impeller Replacements
	$600.00

$1,200.00
	$1,800.00

	12
	Three-year Items
	$2,000.00
	$2,000.00

	13
	One-year Items

Electrical Replacements
	$600.00

$1,400.00
	$2,000.00

	14
	One-year Items

Electrical Replacements
	$600.00

$1,400.00
	$2,000.00

	15
	Three-year Items

Five-year Items
	$2,000.00

$7,600.00
	$9,600.00

	16
	Eight-year Items
	$6,000.00
	$6,000.00

	17
	One-year Items

Electrical Replacements
	$600.00

$1,400.00
	$2,000.00

	18
	Nine-year Items

Impeller replacements
	$7,400.00

$1,200.00
	$8,600.00

	19
	One-year Items

Motor Rebuilds

Impeller Replacements
	$600.00

$5,400.00

$1,200.00
	$7,200.00

	20
	Ten-year Items
	$8,800.00
	$8,800.00


Inflation:     1.10%
Interest:      1.00%
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	Year
	Costs
	
	Factor (F/P)
	
	Worth
	
	Factor (P/F)
	
	Worth
	Balance
	Balance

	1
	$  600.00
	
	1.011000 
	
	$  606.60
	
	0.990099
	
	$       600.59
	$    0.00
	$   4,293.40

	2
	600.00
	
	1.022121 
	
	613.27
	
	0.980296
	
	601.19
	42.93
	8,623.06

	3
	2,000.00
	
	1.033364
	
	2,066.73
	
	0.970590
	
	2,005.95
	86.23
	11,542.56

	4
	600.00
	
	1.044731
	
	626.84
	
	0.960980
	
	602.38
	115.43
	15,931.15

	5
	7,600.00
	
	1.056223
	
	8,027.30
	
	0.951466
	
	7,637.70
	159.31
	12,963.16

	6
	2,000.00
	
	1.067842
	
	2,135.68
	
	0.942045
	
	2,011.91
	129.63
	15,857.41

	7
	600.00
	
	1.079588
	
	647.75
	
	0.932718
	
	604.17
	158.57
	20,267.93

	8
	6,000.00
	
	1.091464
	
	6,548.78
	
	0.923483
	
	6,047.69
	202.68
	18,821.83

	9
	7,400.00
	
	1.103470
	
	8,165.68
	
	0.914340
	
	7,466.20
	188.22
	15,744.37

	10
	8,800.00
	
	1.115608
	
	9,817.35
	
	0.905287
	
	8,887.52
	157.44
	10,984.46

	11
	1,800.00
	
	1.127880
	
	2,030.18
	
	0.896324
	
	1,819.70
	109.84
	13,964.12

	12
	2,000.00
	
	1.140286
	
	2,280.57
	
	0.887449
	
	2,023.89
	139.64
	16,723.19

	13
	2,000.00
	
	1.152829
	
	2,305.66
	
	0.878663
	
	2,025.90
	167.23
	19,484.76

	14
	2,000.00
	
	1.165510
	
	2,331.02
	
	0.869963
	
	2,027.90
	194.85
	22,248.59

	15
	9,600.00
	
	1.178331
	
	11,311.98
	
	0.861349
	
	9,743.57
	222.49
	16,059.10

	16
	6,000.00
	
	1.191293
	
	7,147.76
	
	0.852821
	
	6,095.76
	160.59
	13,971.93

	17
	2,000.00
	
	1.204397
	
	2,408.79
	
	0.844377
	
	2,033.93
	139.72
	16,602.86

	18
	8,600.00
	
	1.217645
	
	10,471.75
	
	0.836017
	
	8,754.56
	166.03
	11,197.14

	19
	7,200.00
	
	1.231039
	
	8,863.48
	
	0.827740
	
	7,336.66
	111.97
	7,345.63

	20
	8,800.00
	
	1.244581
	
	10,952.31
	
	0.819544
	
	8,975.91
	73.46
	1,366.78

	
	$86,200.00
	
	
	
	
	
	 
	
	$ 87,303.00  
	
	

	
	
	
	
	
	Capital Recovery Factor
	X
	0.055415
	
	

	
	
	
	
	
	Annual Annuity
	
	
	
	$   4,837.90  
	
	

	
	
	
	
	
	Roundup
	
	
	
	$   4,900.00
	
	

	Note:  A separate sheet showing what items are to be replaced, what year, and estimated replacement cost, should be included with this calculation.  See Appendix B for an example of a Replacement Schedule.
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