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Asset Management Pilot Program Overview

	ASSET POPULATION
	
	TARGETS
	
	SAVINGS MEASUREMENT
	
	POSSIBLE PAYOUT OPTIONS

	South Plant – 156

pieces of processing equipment 
	
	· Annual maintenance cost

· Service Life

· Replacement Cost 
	
	· Savings on maintenance

· Savings on extending life of an asset & deferred replacement

· Savings from in-house capital projects


	
	· 50 %-50% sharing between incentive fund and ratepayers



	Matthews Beach Pump Station - 76 pieces of processing equipment 
	
	
	
	
	
	


Asset Management Pilot Program Description

I.
Introduction

The physical assets in the Wastewater Treatment Division (WTD) system are numerous.  As measured by the cost to construct, the debt-financed assets of the WTD system have an approximate aggregate 1998 (Y98) value of over $3 billion.
  Current replacement costs would be significantly higher.  Therefore, in order to maximize the use of these assets, it is generally good business practice to maintain their acceptable reliability as long as economically feasible.  In other words, it is desirable to maximize the service life of an asset until it becomes more costly to maintain that asset than to replace it.  

The purpose of the asset management pilot is to develop the tools by which WTD can optimize its existing assets, while at the same time improving its decision-making processes in asset replacement.  While the concept of asset management is not new to WTD, the Division intends to take it one step farther by creating a program which will identify and share between its employees and its rate payers any cost savings resulting from this new way of doing its business.  This cutting edge performance-based asset management program is intended to increase productivity through cost-effective decisions regarding operation, maintenance and replacement of assets.  It is expected that good decisions that optimize asset maintenance and operations activities should increase an asset’s useful life, thereby delaying, at a cost saving, its replacement.
II.
Asset Population – How WTD chose the equipment to include in an asset management productivity initiative pilot program.  

To spearhead this pilot, it was necessary to choose a population of assets to test.  WTD classifies its assets in three groups: wastewater processing equipment, buildings and structures, and conveyance pipelines.  Based on the review of historical maintenance data, wastewater-processing equipment is the most expensive of the three to maintain.  Additionally, processing equipment is the most critical for reliable wastewater treatment.  For these reasons, this group of WTD assets was chosen for the pilot program. Once the population was narrowed to a single group, a representative sample was selected for the pilot using the following criteria:

1) For the assets selected, there had to be data, including historical maintenance costs, current replacement cost estimates and a determination of each asset’s estimated remaining useful service life (the length of time the asset should function at an acceptable level given proper maintenance and non-abusive operation);

2) The size of the asset population had to be an appropriate, manageable size.  What WTD proposes to implement is not an "off the shelf" program.  In order to test the program, WTD will be developing the inspections, record keeping and analysis procedures to measure performance.  In order to do this effectively, the population of assets to be included must be small enough to ensure the ability to control the accuracy of the data to be collected and analyzed, and for the results to be measured.  Additionally, because this program will be subjected to periodic peer review, the population must be of a sufficient size to determine its overall applicability to the rest of the WTD system; and 

3) The assets selected had to be near the end of their useful life.  In order to accurately test the hypothesis that optimization can lead to savings in maintenance and replacement costs, the assets must be near the end of their projected useful life to allow us to economically compare components that require immediate replacement to those that may be extended by continued maintenance.

In 1996, Brown and Caldwell (B&C) prepared a Maintenance Management Plan, which included a compilation of all WTD equipment.  This list attempted to collect in one report the best available estimates of useful equipment life and replacement costs.  In reviewing the list, 108 items were eventually selected based on the following: projected replacement dates of between 1996 and 2008; a replacement cost of over $10,000 and the availability of maintenance cost records.  Thirty-nine pieces of this equipment had to be replaced earlier than B&C predicted, while 69 pieces remain in service.  Thirty-eight of those assets still in service have exceeded B&C's useful life projections.  An additional 48 pieces, representing some of the most maintenance intensive equipment at the Plant, were added to the pilot study at the request of South Plant staff.

In addition to the 156 items at South Plant, WTD determined it would be beneficial to include a complete facility as part of the pilot.  This look at a total package of individual assets would allow a determination of which assets  to include in the developing WTD Asset Management Program, and how assets might ultimately be grouped for evaluation and tracking.  The selected facility is the Matthews Beach Pump Station, where a recent  review of WTD records identified over 500 Individual assets. These assets fall into two of the three major categories – wastewater processing equipment and buildings/structures.  As part of this pilot program, WTD will be collecting data on all the Matthews Beach assets for annual maintenance and repair costs.  Additionally, Matthews Beach will be subjected to an in-depth study to determine if WTD should alter the way it currently maintains its facilities.  

WTD's maintenance philosophy is based on the time-honored premise of preventative maintenance.  A familiar example of this philosophy is changing the oil in your car every 3000 miles, regardless of the oil’s condition.  In other words, maintenance is performed on a regular schedule, based on industry standards, manufacturer recommendations or experience, with little additional regard for the particulars of the piece of equipment or its operating environment.  The preventative maintenance philosophy also usually requires the maintenance of all equipment regardless of its criticality to the overall operation.  To use the car metaphor again, maintaining the wax job on your car might be as important as maintaining the brakes system.  

Another approach to maintenance is premised on a risk analysis.  Under this type of maintenance program, periodic condition assessments are performed for each individual asset, and maintenance is performed as needed based on the criticality of the asset to the intended purpose.  In other words, assets are maintained when necessary, not just because a standard or past practice calls for it. Using the car example above, one would check the oil periodically and replace it only when it starts to degrade.  And, one does not need to wash and wax the car for the car to perform its critical functions – (start, move and stop), so one would pay more attention to the engine and brakes to ensure that the car operates as intended.  For the Matthews Beach Pump Station, those pieces of equipment that are non-critical to the operational function of the Pump Station might receive less maintenance under this approach then they are receiving now under the preventative maintenance approach, and the Facility would still perform at an acceptable level. 

To study if the risk-based maintenance approach is feasible, WTD will be developing an operational risk hierarchy for these assets.  Using this hierarchy, WTD will then develop a facility maintenance management system predicated on a risk to cost analysis.  At the conclusion of the study period, a cost-benefit analysis will be performed to evaluate whether changing to this risk based maintenance philosophy from WTD's current preventive maintenance approach is warranted.  

Concurrent with the above study, 76 individual Matthews Beach’s wastewater processing equipment assets will be studied using M&R and replacement life analysis, similar to that being done at the South Plant.  The same criteria used to select the equipment at the South Plant was used to select these 76 pieces of equipment; namely, the selected pieces are fast approaching forecasted replacement dates, each has replacement cost values over $10,000, and each has relatively reliable maintenance cost records.  These pieces will be individually tracked and their annual 2003 maintenance costs will be compared to historical data that is currently being researched.  

As part of the data collected to formulate this pilot program, WTD is completing a condition assessment inspection of all of the selected equipment.  For those pieces which have already been replaced, the actual useful life of the new replacement piece has been used; for the remaining pieces WTD staff has computed new useful life estimates that exceed those originally set by B&C.

III.
Targets – How WTD selected the targets. 

Maintenance Target:

For the purposes of this pilot program, WTD defines annual maintenance and repair (M&R) as the act of keeping fixed assets in an acceptable condition.  M&R may be performed by either WTD personnel or contractors and includes inspections, preventative maintenance (i.e. the manufacturer's recommended maintenance), minor repairs, major refurbishments, and all replacement of parts. 
In gathering information to develop this pilot program, WTD not only canvassed those in the industry currently implementing some sort of asset management program, but also researched the treatises on asset management industry standards.  A variety of experts have concluded that the sum of the annual M&R costs and the annualized asset replacement costs should range between two and four percent of the asset's current replacement cost estimate.  The treatises reviewed involved buildings (schools and office buildings) and their components.
  The replacement cost estimate is the total cost to replace the asset in-kind, including the equipment and installation costs, and all associated allied costs for engineering, project management and installation supervision. No separate industry standards could be found for M&R and asset replacement.  WTD does not intend to budget its asset replacement costs using a “sinking fund” annual target, but rather will set separate targets for M&R and asset replacement.  Nevertheless, WTD will monitor its pilot results against this building industry standard as a measure to ensure that we are on the right track.  

To confirm our experience compared to this standard, an initial high level review of a portion of the asset population was undertaken.  Using some incomplete data over a ten-year period, ending in 2001, WTD calculated the M&R and replacement expenditures for an initial South Plant asset population as a percentage of their replacement value as established by the B&C study.  The resulting 3 percent equaled the median of the published ranges used in the building industry, thus providing one indication that on a macro level these ranges have some relevance. However, because this calculation was based on incomplete and outdated data, WTD looked for other ways to set a reliable target for M&R costs.

WTD convened a Blue Ribbon Panel session to discuss and critique its pilot study with participants who are currently performing asset management for wastewater programs.  The participants stressed that WTD needed to develop its own standards based on WTD's own operation conditions and locations and not rely on any blanket standard.  They stressed the need to establish definitions and procedures meaningful to the WTD business operation.

Over the months subsequent to this Blue Ribbon Panel meeting, WTD staff continued to gather and refine the numbers.  Beginning with useful life/replacement cost information developed by B&C in 1996, WTD continues to refine its M&R data and to update and improve the useful life estimates and replacement cost estimates for the assets chosen to be studied during this pilot.  WTD staff also developed procedures by which to track the M&R costs for the selected assets at South Plant and Matthews Beach.  The complete maintenance records for each asset for the years 1999-2002 have been gathered.  The number of assets has been refined, removing from the study assets that have been taken out of service.  The M&R costs and replacement data for the equipment items are being calculated.  For example, in 2002, $342,699 was spent on maintaining the 156 pieces of South Plant equipment.  The average M&R costs over the course of the period 1999-2002 was approximately $349,000.  The replacement value, as adjusted for inflation (Y02), for all of the South Plant selected assets has been estimated at approximately $65 million.  Based on these figures, the annual M&R costs and annualized replacement costs estimates represent less than 1 percent and approximately 2.7 percent respectively of the estimated replacement costs.  The sum of the two again falls within the range provided by the building industry ranges, again indicating that the developing WTD approaches are tracking one industry's standard.  This same exercise is also occurring for the assets at the Matthews Beach Pump Station.

It is anticipated that that it will take years to develop our own M&R percentage based on actual experience, for the purposes of the pilot, the average of 1999-2002 M&R costs for the selected assets will be the M&R target against which performance will be measured.  If M&R costs are lower than that amount, the savings will be shared with the ratepayers and the staff.
Optimal Replacement Schedule Target: 

The second target is designed to motivate staff to make sound decisions regarding continued maintenance versus replacement of existing assets when it is economically reasonable to do so.  For example, staff might determine that an asset could be optimally maintained to function at an acceptable level beyond its estimated useful life.  As a result of a decision to not replace the asset just because it had been in service for an “industry standard” period of time, WTD would receive and share with staff annual savings equal to the annual debt service on the replacement cost for each year replacement is deferred.  The checks and balances to discourage poor decision-making are that the asset must continue to function at an acceptable level, and that excessive maintenance costs would unfavorably compare to the M&R target.    

Condition assessment inspections are being performed on all the assets in the pilot program to rate their current performance and to estimate their remaining service life.  WTD is using  condition assessment criteria patterned after criteria developed by NASA for its Reliability Centered Maintenance program, which is an industry standard.  The condition assessment ratings are:

	Ranking
	Effect
	Comment

	1
	None
	No reason to expect failure. 

	2
	Very Low
	Low possibility of failure causing minor disruption to facility function within 5 years.  Repair of a failure can be accomplished during trouble call.

	3
	Low
	Low possibility of failure causing minor disruption to facility function within 2 years.  Repair of the failure may be longer than a trouble call but can be accomplished before an overflow occurs. 

	4
	Low to Moderate
	Potential for failure within 5 years, causing moderate disruption to facility function.  Redundancy exists, allowing reasonable repair response time.  

	5
	Moderate
	Potential for failure within 2 years, causing moderate disruption to facility function.  No redundancy.

	6
	Moderate to High
	Very high probability of failure within 5 years, causing moderate disruption to facility function.  Redundancy exists which allows reasonable repair time.  

	7
	High
	Very high probability of failure within 5 years, causing high disruption to facility function.  Failure will cause minor overflows. 

	8
	Very High
	Very high probability of failure, causing high disruption to facility function within 2 years.  Failure will cause serious overflows.  

	9
	Hazard
	Equipment has failed; redundancy is preventing a potential safety, health or environmental issue.  Failure of redundant equipment may occur with warning.

	10
	Hazard
	Equipment has failed.  No redundancy.  Existing or potential safety, health or environmental issue will occur under high flows or other conditions. 


As part of the pilot, assets will be re-inspected at the end of the first year.  In addition to the condition assessment, the performance of the equipment will be evaluated against performance criteria that include recorded noise and odor complaints, overflows and excessive operational costs (if applicable).  Currently, WTD is maintaining its equipment to an acceptable level as measured against these non-cost performance indicators, which will continue to be considered in the analysis of whether a decision to delay replacement produces the optimal asset management result. 

In-house Capital Construction

Another avenue of improving the Division's productivity is the effective use of in-house resources to perform small capital construction projects traditionally contracted out.  Currently, in-house staff is given an opportunity to perform such small construction projects if it can show that it can perform the work for less cost than what a contractor has bid.  To capture those savings and incorporate those into the Pilot Incentive Program, on those selected projects that meet the statutory limitations of RCW 36.32.235,
 WTD would continue its existing procedure.  After the work-order contractor has made its cost proposal, WTD operations staff would have an opportunity to propose a price to perform the work, and would be allowed to do the work for a price less than the contractor's proposal.  If WTD staff is selected to complete the work, savings between actual costs and the contractor’s proposal will be eligible for contribution to the Incentive Fund.  If the actual in-house staff costs exceed the contractor's proposal, WTD would be reimbursed from the Incentive Fund. 

A potential variation that the Pilot Incentive Program will also study involves the use of current in-house estimating services to estimate small projects as if they would be put out for construction bids. WTD staff would be allowed to propose on the work before it is put out for bid, and would be awarded the work if their proposal were less than the engineer’s estimate.  Fifty percent of any resulting savings between actual costs and the engineer's estimate will be contributed to the Incentive Fund.  Actual WTD project costs in excess of the engineer's estimate will be reimbursed by Incentive Fund. 

IV.
Payouts – How savings will be distributed to the incentive fund and the ratepayers.

Savings identified during the pilot program will be shared equally between the Productivity Incentive Fund and sewer ratepayers.  WTD assumes that the implementation of this part of the pilot program will generate savings to be contributed to the Incentive Fund, although the magnitude of the savings generated is expected to be nominal in the first year.  The pilot program consists of two cost components, operating maintenance costs, including capital parts, and capital expenditures for the replacement of existing assets.  Annually, the following steps will occur:

Operating Costs & Capital Parts:

Individual annual targets will be set for the M&R cost component.  Actual performance will be compared to the targets at year-end.  If actual performance beats the targets, 50 percent of the savings will be paid into the Productivity Incentive Fund.  If actual performance exceeds the targets, 50 percent of the increases will be paid from the Productivity Incentive Fund.

Capital Replacement Costs

Individual annual targets for equipment replacement will be set for the capital cost of equipment replacement.  Actual spending performance will be compared to the targets at year-end.  Documented savings compared to the target will be used to determine the dollar impact to bond borrowings, which will be used to determine debt service savings.  Documented savings will be cumulative in nature annually carrying forward in time to comprise each year’s bond borrowing impact.

The bond borrowing impact will be multiplied times the debt service factor (interest + principal) from the most current bond issue to determine debt service savings or increase, which is the computed capital savings or increase from the Asset Management Program.

Computed debt service savings will be paid 50 percent to the Productivity Incentive Fund.  Computed debt service increases will be paid 50 percent from the Productivity Incentive Fund.

In-house Capital Contracts

On those small capital projects that are performed in-house, 50 percent of actual savings from performing the project in-house as compared to the initial estimate prepared by an engineer or a work-order contractor will be paid into the Productivity Incentive Fund.   In-house capital project costs in excess of the estimate shall be reimbursed from the Productivity Incentive Fund.

V.
Assumptions – The reasonable suppositions WTD must make, based on the information known, and must be validated before incentive payouts will be made.

Incomplete Data
WTD, using a variety of sources, has estimated the current replacement value of its assets.  Based on this information, extrapolated from the 1996 B&C report as well as interpreting WTD's own collected data, the approximate value of its processing equipment ranges from $360 million (1996 B&C report) to approximately $600 million.  Applying the industry standard mean of 

3 percent to this figure, WTD would be spending $10.8 million to $18 million annually on maintenance and repair (M&R).  Last year, however, WTD spent a little over $8 million on wastewater processing equipment M&R. The pilot incentive program is intended to actually measure dollar savings arising from M&R actions.  It is clear, when comparing WTD's M&R budget for processing equipment against a standard calculation that is not formulated for wastewater treatment facilities, that WTD may need to develop its own standard to reflect actual conditions. This standard would vary form other industries and locations due to factors such as age of the system, characteristics of the sewage, level of risk acceptable, local wages relative to capital prices, cost of bonding and many other factors.  As part of the pilot program, WTD will also be gathering the data to develop of such a standard. 

Additionally, while WTD maintains an M&R database “MMIS," the records for wastewater processing assets M&R are incomplete.  It is anticipated that not all the maintenance activities have been historically recorded against the particular asset serviced.  Furthermore, what are not tracked are those pieces of equipment, which by their very nature do not require or receive maintenance.  What percentage of the wastewater processing assets constitute this type of equipment is unknown, but will be studied in the Pilot Program.  This Pilot Program will be used to determine how to more accurately account for maintenance time, what equipment is not being maintained, and how WTD will incorporate this information into the asset management program. 

Not all Assets and Activities are Captured in Current Reporting:

Since WTD's MMIS databases are not currently configured to track every M&R dollar spent to a specific asset, as part of the pilot, WTD will be exploring how MMIS can be re-configured to capture the information necessary to implement the incentive program beyond the pilot program.  This will include formulating procedures to better tie the dollars spent on an asset and groups of assets, as well as redefining how assets are defined and tracked.  

VI.
Additional Data Collection – What data collection needs can we identify and/or refine in the pilot study to benefit of the WTD asset management program.

WTD is developing a system-wide asset management program to improve and better document the management of its assets.  One of the lessons learned in preparing the Pilot Program is that WTD's data collection systems must be refined in order to link any M&R actions to actual savings.  

In addition to documenting maintenance on individual equipment, WTD also maintains several similar processing pieces of equipment as a group.  As part of this pilot, WTD will subject maintenance groups at Matthews Beach to the Pilot Program's scrutiny in order to learn how grouping may prove to be an effective way of setting targets and tracking savings.

Additionally, during the pilot, WTD will be developing the processes and procedures to target and track savings on the other two major asset components – conveyance, and structures and buildings.  One of the reasons why WTD chose Matthews Beach Pump Station was to have a complete, discreet facility in which all three types of asset components (processing equipment, conveyance and buildings and structures) could be isolated and subjected to study.  

In the pilot study, WTD will likely over-collect data in order to properly assess its value in determining the appropriate level of effort for the asset management program.  This will enable WTD to improve its collection of relevant data by which to better manage its multi-billion dollar system.  Knowing how these assets are maintained and making the decision to keep or replace the asset based on real-life experience will ensure that the ratepayer is obtaining the optimal use of that asset. 
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� This based on both existing information and estimating done for this pilot project by WTD staff. 


� WTD staff were unable to find a published treatise directly regarding maintenance and repair cost management for wastewater facilities.


� Including but not limited to the $25,000 and $70,000 dollar limitations respectively for one or multiple trade projects.
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				1960		1961		1962		1963		1964		1965		1966		1967		1968		1969		1970		1971		1972		1973		1974		1975		1976		1977		1978		1979		1980		1981		1982		1983		1984		1985		1986		1987		1988		1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035		2036		2037		2038		2039		2040		2041		2042		2043		2044		2045		2046		2047		2048		2049		2050		2051		2052		2053		2054		2055		2056		2057		2058		2059		2060		2061		2062		2063		2064		2065		2066		2067		2068		2069		2070		2071		2072		2073		2074		2075		2076		2077		2078		2079		2080		2081		2082		2083		2084		2085		2086		2087		2088		2089		2090										2095		2096		2097		2098		2099		2100		2101		2102		2103		2104		2105		2106		2107		2108		2109		2110		2111

				1960		1961		1962		1963		1964		1965		1966		1967		1968		1969		1970		1971		1972		1973		1974		1975		1976		1977		1978		1979		1980		1981		1982		1983		1984		1985		1986		1987		1988		1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035		2036		2037		2038		2039		2040

				140		140		140		285		285		285		665		665		665		665		665		755		755		755		755		755		755		755		755		755		947		1221		1221		1221		1221		3997		4167														cum plan		0		130		150		150		210		210		1962		2089		2267		2381		2381		2797		2797		3567		4167		4167		4167		4167		4167		4167		4167		1160		1160		1160		1160		1160		1352		1424		1424		1602		1602		2042		2062		2152		2322		2922		2962		3562		3562		3562		3922		4012		4072		4072		4072		4127		4167

																																																																						cum now						60		60		456		816		816		826		826		826		996		1136		2736		3576		3621		3621		3621		3621		3641		3977		4167		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

																																																																						difference				130		90		90		-246		-606		1146		1263		1441		1555		1385		1661		61		-9		546		546		546		546		526		190		0

																																																																						pricn and interest savings by year				9		6		6						79		87		99		107		96		115		4				38		38		38		38		36		13		0

																																																																																-17		-42																-1

				1960		1961		1962		1963		1964		1965		1966		1967		1968		1969		1970		1971		1972		1973		1974		1975		1976		1977		1978		1979		1980		1981		1982		1983		1984		1985		1986		1987		1988		1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035		2036		2037		2038		2039		2040

																																																																										130		90		90		-246		-606		1146		1263		1441		1555		1385		1661		61		-9		546		546		546		546		526		190

				1960		1961		1962		1963		1964		1965		1966		1967		1968		1969		1970		1971		1972		1973		1974		1975		1976		1977		1978		1979		1980		1981		1982		1983		1984		1985		1986		1987		1988		1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035		2036		2037		2038		2039		2040		2041		2042		2043		2044		2045		2046		2047		2048		2049		2050		2051		2052		2053		2054		2055		2056		2057		2058		2059		2060		2061		2062		2063		2064		2065		2066		2067		2068		2069		2070		2071		2072		2073		2074		2075		2076		2077		2078		2079		2080		2081		2082		2083		2084		2085		2086		2087		2088		2089		2090

				140		140		140		285		285		285		665		665		665		665		665		755		755		755		755		755		755		755		755		755		947		1221		1221		1221		1221		3997		4167																0		130		150		150		210		210		1962		2089		2267		2381		2381		2797		2797		3567		4167		4167		4167		4167		4167		4167		4167		1160		1160		1160		1160		1160		1352		1424		1424		1602		1602		2042		2062		2152		2322		2922		2962		3562		3562		3562		3922		4012		4072		4072		4072		4127		4167

																																																																										0		60		60		456		816		816		826		826		826		996		1136		2736		3576		3621		3621		3621		3621		3641		3977		4167																																										0		380		1220		1424		1424		1592		1592		1616		1626		1626		1626		1876		1876		1876		1876		2476		2476		3076		3412		3412		3412		3412		3412		3412		3412		3412		3412		3412		3412		3412		3432		3432		3792		3792		3792		3792		3792		3792		3792		3792		3832		3832		3832		4012		4012		4012		4052		4052		4052		4097		4137		4137		4137		4157		4157		4167

																																																																		PERCENT SPENT OF PLANNED								0		0.4		0.4		2.1714285714		3.8857142857		0.4159021407		0.3954044998		0.3643581826		0.3469130617		0.4183116338		0.4061494458		0.9781909188		1.0025231287		0.8689704824		0.8689704824		0.8689704824		0.8689704824		0.8737700984		0.9544036477		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0933202358		0.2996070727		0.3497053045		0.3450448268		0.382049436		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

																																																																		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

																																																																								0		130		150		150		210		210		1962		2089		2267		2381		2381		2797		2797		3567		4167		4167		4167		4167		4167		4167		4167

																																																																										0		60		60		456		816		816		826		826		826		996		1136		2736		3576		3621		3621		3621		3621		3641		3977		4167

																																																																		PERCENT SPENT OF PLANNED								0.0%		40.0%		40.0%		217.1%		388.6%		41.6%		39.5%		36.4%		34.7%		41.8%		40.6%		97.8%		100.3%		86.9%		86.9%		86.9%		86.9%		87.4%		95.4%		100.0%

																																																																								1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

																																																																										130		20				60				1752		127		178		114				416				770		600

																																																																												60				396		360				10		0		0		0		0		0		0		0		0		0		0		0		0		0

																																																																																												170		140		1600		840		45								20		336		190

																																																																										1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

																																																																								Total		104		104		104		104		104		104		104		104		104		104		104		104		104		104		104		104		104		104		104		104

																																																																								Maintenance operating fund budget		68		68		68		68		68		68		68		68		68		68		68		68		68		68		68		68		68		68		68		68

																																																																								Repairs Capital Budget		36		36		36		36		36		36		36		36		36		36		36		36		36		36		36		36		36		36		36		36

																																																																										1		1.03		1.0609		1.092727		1.12550881		1.1592740743		1.1940522965		1.2298738654		1.2667700814		1.3047731838		1.3439163793		1.3842338707		1.4257608868		1.4685337135		1.5125897249		1.5579674166		1.6047064391		1.6528476323		1.7024330612		1.7535060531

																																																																												1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20

																																																																		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

																																																																		first planned replacement date and value								$   130		$   20				$   60				$   1,752		$   127		$   178		$   114				$   416				$   770		$   600

																																																																		now estimated replacement date and value										$   60				$   396		$   360				$   10		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0

																																																																						projected																						$   170		$   140		$   1,600		$   840		$   45								$   20		$   336		$   190

																																																																																																						130		20				60				1752		127		178		114

																																																																										1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014

																																																																								not inflat yearly		130		20				60				1752		127		178		114				416				770		600		130		20				60				1752

																																																																								act not infl yearly				60				396		360				10						170		140		1600		840		45								20		336		190

																																																																				inflated				total cap purchase		130		21		- 0		66		- 0		2,031		152		219		144		- 0		559		- 0		1,098		881		197		31		- 0		99		- 0		3,072

																																																																				inflated						- 0		62		- 0		433		405		- 0		12		- 0		- 0		222		188		2,215		1,198		66		- 0		- 0		- 0		33		572		333

																																																																				inflated				new bond yearly inflated		9.0		1.4		- 0		4.5		- 0		140.1		10.5		15.1		10.0		- 0		38.6		- 0		75.8		60.8		13.6		2.1		- 0		6.8		- 0		212.0

																																																																				inflated				actual		- 0		4.3		- 0		29.9		28.0		- 0		0.8		- 0		- 0		15.3		13.0		152.8		82.6		4.6		- 0		- 0		- 0		2.3		39.5		23.0

																																																																				inflated						9.0		10.4		10.4		14.9		14.9		155.1		165.5		180.6		190.6		190.6		229.2		229.2		304.9		365.7		379.3		381.4		381.4		388.3		388.3		600.3

																																																																				inflated				new bond cum		- 0		4.3		4.3		34.1		62.1		62.1		62.9		62.9		62.9		78.2		91.2		244.0		326.6		331.2		331.2		331.2		331.2		333.5		373.0		395.9

																																																																				inflated				annual P & I  sav		9.0		6.1		6.1		(19.2)		(47.2)		93.0		102.6		117.7		127.7		112.4		138.0		(14.8)		(21.7)		34.5		48.1		50.2		50.2		54.8		15.3		204.3

																																																																														1997		1998		1999		2000		2001		2002

																																																																						maint at 2%								80.0		80.0		80.0		80.0		80.0		80.0

																																																																						operat								50.0		50.0		50.0		50.0		50.0		50.0

																																																																						cap								30.0		30.0		30.0		30.0		30.0		30.0

																																																																						barnes inflat fund comntrib				9.0		10.4		10.4		14.9		14.9		155.1		165.5		180.6		190.6		190.6		229.2		229.2		304.9		365.7		379.3		381.4		381.4		388.3		388.3		600.3

																																																																						barnes inflat fund balance				9.0		6.1		6.1		(19.2)		(47.2)		93.0		102.6		117.7		127.7		112.4		138.0		(14.8)		(21.7)		34.5		48.1		50.2		50.2		54.8		15.3		204.3



&F



data for graphs

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0




