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ASSET MANAGEMENT Plan

A wasteWATER SYSTEM’S Guide TO LONG TERM SUstainability

INTRODUCTION

The purpose of this plan is to describe the assets which make up the Pennsylvania Wastewater Authority (PWA) system, their condition, needed improvements, and the status of the finances needed to make the system operate into the future. 
The PWA Board and the system manager evaluate system assets on a regular basis.  A record of those evaluations is maintained on a spreadsheet.  Having asset data on the spreadsheet is important because it is impossible for individuals to remember all the details about hundreds of assets. The manager ensures that the data on the spreadsheet is accurate, and because of that is able to use output calculations from the spreadsheet as important input to decisions involving the assets. The finances section of the spreadsheet is also important because it forces long-term thinking about expenses and revenue sources.  The process of continuously evaluating the assets, keeping and manipulating asset data and planning cash flow is what PWA calls Asset Management. Asset Management therefore concerns the best management of assets that are in place. This written plan represents a snapshot of the Asset Management planning process at a point in time.  The intent is to update this plan annually.
Act 537 planning is related but different because it addresses existing sewage disposal problems and prevents future problems within the entire municipality.  Good planning identifies future public sewer area expansion to serve the immediate needs of malfunctioning onlot sewage disposal systems and/or direct discharges and to serve the future growth needs of new land development projects.  The Act 537 plan evaluates the operational status of the existing sewage facilities and potential alternatives to provide for the identified future needs of the municipality and assesses the best means to assure adequate capacity and treatment level.  
Outputs from the Asset Management system and Act 537 planning are used to update the Capital Improvement Plan, which lists major projects to be constructed over the next five years. 
At some time in the future PWA intends to create a GIS database to substitute for the spreadsheet.  That change will allow us to map our assets, electronically store key information about each asset, add a maintenance management system (which will direct when specific maintenance actions are to be done and track when they are actually done).  It will also allow for tracking of repair costs by asset.  The data on the spreadsheet will be readily uploaded to the new GIS data system.
This plan shows that PWA is operating the sewer system in a business-like way to provide the desired level of service at an appropriate cost.  The audience for this plan is the public, state and federal regulators, and our sources of financing.
The wastewater system is comprised of 22,000 feet of clay sewer pipe ranging in size from 8” to 16,” 60 manholes, one pumping station and the treatment plant.  The treatment plant uses the activated sludge process, employing headworks, primary settling, aeration, secondary settling and disinfection.  Sludge management uses a single complete mix anaerobic digester. The system serves approximately 10,000 people at 3,000 connections.  Most of the customers are residential, with some commercial and industrial. 
The system was built in stages beginning in 1895.  The population served is relatively unchanged over the past 20 years and is expected to be much the same in the future. 
User charges have been extremely low for a long time because major system components were paid for long ago, and energy and chemical costs are relatively low.  That situation will however change in the future, because much of the system is old and in need of renewal.  Costs will increase.  
There are five core components of Asset Management.  This plan will define and address each of the five components, which include:
1. Current State of Our Assets,
2. Target Level of Service,

3. Business Risk Exposure,
4. Asset Strategy, and
5. Long-Term Funding Strategy.  
1. Current State of Our ASSETs
The assets owned by PWA were inventoried and entered into the spreadsheet. The data includes the following on each major asset:
Asset Register and Hierarchy






Asset Tag
Year Installed
Original Cost

Effective Life

Original Planned Replacement Year

Condition Rating
Asset Size & Capacity
The list of assets was initially created by the system manager using what was already used for tracking operation & maintenance.  The asset inventory database contains as much information as was available at the time of the preparation of the plan. Information on asset condition was obtained from the head operator. 

There are missing pieces of data in some cases, but this is a normal part of the asset management process. As more information becomes known the empty data fields will be filled in.  The unique identifier number (Asset Tag) will help the manager keep track of assets individually. 
2. Target LEVEL OF SERVICE

A Level of Service (LOS) needs to be understood for the system as a whole.  The system LOS for PWA is to reliably meet NPDES permit requirements, to avoid backups and to minimize odor at the treatment plant.
With the system-wide LOS in mind, PWA established a required LOS for each major asset.  This assures that the appropriate attention will be provided to the components of the system to continue the system-wide LOS at minimum cost.
3. business risk exposure
Assets do not warrant near-term renewal if they are unlikely to fail or have low consequences if they do fail.

The criticality determination is based on three factors –  (1) the extent to which the asset is “backed-up” with another asset that can serve the function, (2) the likelihood (or probability) of failure, and (3) the consequence of failure.  
The degree of backup, also known as redundancy, was established for each asset.  Where there is no backup, the redundancy is low, say 10%.  As an example, if the system must have 2 pumps operating but has three, there is 50% backup.  If there are two treatment trains and only one must be available to satisfy demand, then there is 100% backup.

The Probability of Failure (POF) is most often a function of condition.  Assets become more prone to fail as they age.  POF can also be driven by three other factors: (1) capacity-related causes of failure, (2) failures resulting from changed regulatory or other LOS requirements, as well as (3) “failures” which must be addressed because of efficiency.  Efficiency can be an issue for example with pumping.  Pumps sometimes work fine, but draw so much electricity that their replacement would pay for themselves in a short time.
As a starting point for this analysis POF was assumed to be driven by condition.  A condition rating of 2 was assumed to have a ½ (50%) chance of failure within the coming year.  A rating of 3 was assumed to have a 1/3 (33%) chance, and so on. This approach works for starters at PWA because there are no major capacity issues.  No major LOS changes are expected.  And the system does little pumping, so there are few options for improving efficiency.

A Consequence of Failure (COF) rating was assigned to each asset based on the proportion of the system that would be impacted if the asset failed and the severity of the impact.  For example, many users would be seriously impacted if the main pump station at the treatment plant failed, because it would result in immediate raw sewage discharges to the river.  If an 8” sewer line collapsed that served only 25 upstream persons the impact would be less severe.  In a rating system of 1-to-10, a score of 10 is the most serious failure.
The three criticality factors are multiplied to generate a Business Risk Equivalent (BRE) factor for each asset.  The BRE provides a sense of relative priority for asset renewal.  The higher the BRE, the higher the priority.
PWA decided to use a modified BRE approach in its decisions on replacing pipe.  Pipe is different than other unit processes because it is difficult to assign redundancy, POF and COF ratings to discrete sections of pipe.  
All of the original 1895 pipe should be replaced because the combination of materials, installation techniques, soil conditions, and lack of maintenance over the years has caused it to be unreliable.  PWA should have started major pipe replacement at the point in time that the first pipe became 100 years old.  That was not done, so PWA is playing catch-up.   Affordability will however constrain the replacement process.  
PWA has studied the location and impact of I/I leaks and pipe collapses.  It has made a special effort to study the condition of the main trunk lines because their failure would have devastating consequences.  This decision process is supported by PWA’s analysis of repair costs spent on different parts of the collection system last year.  The 16” pipe is of particular concern because sections are slowly collapsing. The average annual repair cost for the 16” pipe of $25,000 is now 7% of the rehab cost of $350,000.  Asset management literature suggests that it is often cost-effective to renew assets when repair costs achieve that level.  Note that the cost associated with the old pipe is actually more than the repair costs listed on the spreadsheet because those figures do not account for I/I treatment or the hazards involved with high wet-weather peak flows.  It is time to replace the old pipe before we have to deal with a catastrophic failure.
As it plans the pipe work PWA will consult with other utilities (drinking water, storm water, electricity, gas, streets…) to seek cost-effective construction timing that will also minimize overall impact on the public and businesses.
The analysis of critical assets will be repeated, reviewed, and updated regularly.  The condition of assets changes over time as does the consequences related to failure. Costs of repair may go up, the community may grow, new roads may be built or similar factors may occur that cause the consequence of failure to change. Therefore, it is necessary to periodically review the criticality analysis and make adjustments for changes in POF and COF.
4. Asset Strategy
In addition to the renewal priorities discussed above, each major asset has been assigned a renewal tactic (rehabilitation or replacement).  The decision to rehabilitate or replace is asset-specific, based on the judgment of the head operator, the manager and the engineer.  Renewals which are planned to occur within the next 10 years have an estimated cost, with the most effort placed into estimating costs for those that are large and soon.

Each asset is also assigned an O&M strategy.  Most assets are maintained in the manner and frequency suggested by the manufacturer.  Other strategies are employed at the discretion of the manager for specific reasons.  It is sometimes appropriate for example to cancel the planned rehabilitation of an asset if it will soon be replaced, especially if it has a low BRE.
5. LONG-TERM FUNDING STRATEGY

The renewal costs that PWA expects to incur over the next 10 years have been placed on the spreadsheet.  They are totaled for each year, and added to the expected O&M budget and the debt service payments to develop a total cash need for that year.  That cash need is then compared to the revenue received from ratepayers, with future increases in rates identified as needed to provide the cash (see the attached spreadsheet).
PWA intends to plan and design the work as scheduled and then seek grant and/or low-interest loan funding.  Work which is not funded will be pursued using bank loans, up to an affordability limit.  To the extent feasible, borrowing will be timed to coincide with periods of low market interest rates (a good indicator is when they are within 5% of the 30-year low).
The PWA Board has reluctantly agreed to increase its rates, as needed to meet cash needs, a little bit each year, up to a maximum rate of 1.5% of median household income (MHI).   The current MHI in Pennstown is about $50,000, which means that rates can increase to as much as $750 per year ($62.50 per month) for residential customers, with corresponding rates for commercial/industrial.
As it raises rates PWA will also consider related issues.  No system revenues are used for anything but system expenses, so no changes need to be made to revenue use.   Drinking water use is metered, which reduces the demand for water, which reduces wastewater flow.  There may however be improvements that can be made to the water/wastewater rate structure to more accurately distribute costs.  Rates can also be adjusted to minimize charges to the elderly who frequently use little water.  PWA will also consider a ratepayer assistance program to provide help to low-income users.  Joint ownership with a neighboring system or privatization may eventually be needed to make administration more efficient.
APPENDIX

	Table 1:Condition Rating (Col. K)

	Condition Rating
	Description
	Maintenance Level

	10
	New or Excellent Condition
	Normal Preventative Maintenance

	9
	 
	 

	8
	Minor Defects Only
	Normal Preventative Maintenance, Minor Corrective Maintenance

	7
	 
	 

	6
	Moderate Deterioration
	Normal Preventative Maintenance, Major Corrective Maintenance

	5
	 
	 

	4
	
	

	3
	Significant Deterioration
	Rehab unlikely

	2
	 
	 

	1
	Unserviceable
	Replace


	Table 2:  Consequence of Failure (Col. N)

	CoF rating
	% of user population affected

	1
	0-10%

	2
	11-20%

	3
	21-30%

	4
	31-40%

	5
	41-50%

	6
	51-60%

	7
	61-70%

	8
	71-80%

	9
	81-90%

	10
	91-100%


	Table 3: Renewal Strategies (Col. P)

	Option
	Description

	1
	Status quo

	2
	Increase Maintenance

	3
	Operate differently 

	4
	Repair only 

	5
	Refurbish or rehabilitate

	6
	Replace with similar asset 

	7
	Replace with improved asset

	8
	Reduce the cause of failure

	9
	Use demand management 

	10
	Pay rebate to customers 

	11
	Reduce the level of service

	12
	Construct a new asset  
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This model plan is intended to describe what a wastewater system might choose to report to its customers and regulators on a periodic basis.  A report such as this should be supported by a day-to-day ongoing business management process that continuously updates the inventory, the condition and risk of failure of all critical assets, and uses that information to make recommendations on asset rehabilitation/replacement and changes to user rates.  
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