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Evaluating and Developing Financial Capacity 

• Identifying Program Objectives & Tasks
• Estimating Costs 
• Assessing Financial Capacity
• Filling in the Funding Gap
• Asset Management

Here to “help”!
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Stormwater Program Objectives: An Evolution
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A Resource for Multiple Benefits

• Improve Water Quality

• Supplement Water Supply

• Control Flooding

• Protect Environmental Systems

• Enhance Communities

Sustainable 
Communities�

 Pollution Prevention
 Source Control
 Treatment BMPs

 Drainage

 Low Impact Development
 Green Infrastructure
 Hydromod. Management



Stormwater Program Tasks
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• Plan and Build Capital Projects
• Operate & Maintain Infrastructure
• Comply with Permits
• Administer the Program

Urban Stormwater Management in 
the United States



Capital Improvement Projects
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• Planning, Design, Permitting, & Construction
• New Capital (including Build-Out)
• Infrastructure Replacement
• Updated Technology
• Green Infrastructure
• Multi-benefit projects



O&M

• Existing and Future Infrastructure
o Inlets, conveyance, pumps, GI 

• Service Types
o Inspections, repairs, scheduling…

• Costs
o Labor, Equipment, Materials, Reporting…
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Program Management & Permit Compliance

• Planning 
• Administration & Fees
• MCMs
• WQ Monitoring
• Reporting

Based on EPA Region 6, 2014 MS4 Conference
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PM & Permit Compliance: MCM Activities
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Cost Category Typical Activities

Construction site stormwater 
runoff control 

• Develop/update best management practices handbooks/resources
• Issue grading permits 
• Reviewing stormwater pollution prevention plans 
• Issue of enforcement actions 
• Send winterization letters 
• Develop/maintain database to track inspections and enforcement 

actions

Illicit discharge detection and 
elimination 

• Investigate calls reporting potential illicit discharge
• Issue enforcement actions

Industrial and commercial 
management 

• Conduct inspections 
• Develop/update handbooks and resources 
• Issue enforcement actions 



PM & Permit Compliance: MCM Activities 

Cost Category Typical Activities

Pollution prevention and good 
housekeeping for municipal 
operations 

• Street sweeping 
• Drainage system maintenance 
• Pump station cleaning 
• Public facility maintenance 

Post-construction stormwater 
management for new and 
redevelopment 

• Develop/update handbooks and resources 
• Review plans and issue permits 
• Issue enforcement actions 
• Develop/maintain database to track new infrastructure 

Public education, outreach, 
Involvement, and participation 

• Develop integrated pest management (IPM)
• Public service announcements and advertisements 
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PM & Permit Compliance: MCM Activities  

Cost Category Typical Activities

Water quality monitoring 

• Preparing quality assurance plans and sampling plans 
• Sample collection 
• Sample laboratory analysis 
• Data analysis and reporting

Overall stormwater program 
management 

• Program effectiveness assessment
• Annual reporting 
• Permit compliance administration 
• Budget planning and asset management 
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Identify Objectives and Tasks: Summary

Lots of stuff to do  
Lots of stuff to pay for
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Evaluating and Developing Financial Capacity  

• Identifying Program Objectives and Tasks
• Estimating Costs 
• Assessing Financial Capacity
• Filling in the Funding Gap
• Asset Management
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Estimating Costs: Services & Other Considerations

$
• Capital Projects
• O&M
• PM
• Permit Compliance
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Estimating Costs: Considerations

• Resources
• Capital Cost Assessments
• Soft Costs
• Accounting for Time
• Life Cycle Costs
• Managing Uncertainty

https://www.efc.csus.edu/reports/efc-cost-project-part-1.pdf
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https://www.efc.csus.edu/reports/efc-cost-project-part-1.pdf


Estimating Costs: Resources

• Publications
o Cost of Maintaining Green Infrastructure (ASCE 2017)
o National SW Calculator (EPA 2014)
o BMP Cost Estimation Algorithm (UofMN & Wiess 2007)
o Maintenance Expenditure Study (UNH 2013)
o Green Values National SW Management Calculator (EPA & CNT 2009)
o Empirical Cost Evaluation of SCMs in North Carolina (NC State 2003)
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Presenter Notes
Presentation Notes
ASCE EWRI Survey of BMP O&M Costs:  A 2017 book that reports results of a survey on maintenance costs of green infrastructure and compiles many existing resources. 	

USEPA National Stormwater Calculator: A software tool for calculating stormwater runoff that uses the SWMM model for planning and includes tools to estimate construction costs, maintenance costs, and averted costs. 	

University of Minnesota/Weiss BMP Cost Estimation Algorithm : A tool for estimating the construction and annual O&M costs of stormwater capture measures, including total present costs. 
	
University of New Hampshire Maintenance Expenditure Study: A 2013 study that characterized and quantified maintenance costs of several types of LID over a multi-year period.
 
Green Values National Stormwater Management Calculator 	A 2009 free tool for use in calculating and comparing costs of conventional stormwater management practices with green infrastructure and new types of stormwater control measures. Includes an expansive list of construction, maintenance, and component unit costs. 	

Wossink and Hunt Empirical Cost Evaluation of SCMs in North Carolina 	A 2003 study that collected empirical cost equations for O&M activities across 40 stormwater capture facilities in North Carolina. 	





Estimating Costs: Resources 

• Publications
o A Comparison of Maintenance Costs, Labor Demands, and System 

Performance for LID and Conventional SW Management (ASCE, 2011)
o Engineering and Design Civil Works Cost Engineering  (ACOE 2016)
o Economic Incentives for SW Control (CRC Press, 2011)
o CA NPDES SW Cost Survey (OWP 2005)
o Estimating Benefits and Costs of SW Management, Part I: Methods and 

Challenges (EFC 2019)
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Estimating Costs: Resources  

• Experience/Internal Data
• Statistical Methods

o Cost Equations or Cost Curves

Example equation for estimating construction costs of a retention basin project 

Volumetric unit costs for detention basins:
The 2003 version of the California Stormwater Quality Association (CASQA) BMP 
Handbook drew on previous research (Brown and Schueler 1997) to identify an equation 
(exponential) that related volume and construction costs for detention basins. 

C = 12.4V0.760
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Presenter Notes
Presentation Notes
Engineering cost assessments can use a variety of data sources to populate the estimates of unit costs for activities or projects. For instance, utilities use internal data to help estimate the unit cost of activities. Not all agencies have internal data, however, and may instead use existing statistical methods to estimate the marginal costs of a project or activity. 

Linear and non-linear cost curves are common methods to assess the total cost of a project. Cost curves relate the size or capacity of a type of stormwater control measure with the total cost based on understanding unit costs for construction and/maintenance. A linear cost curve means that the total cost of a project increases in proportion to size or capacity. A non-linear cost curve on the other hand means that the total cost does not increase proportionately to the size. In many cases, the unit cost of construction decreases as projects get larger based on economies of scale. Cost equations often focus on a particular type of stormwater infrastructure and quantify the design variables and costs in terms of unit volume for mitigated runoff. Estimates can also be based on actual historic costs (adjusted for inflation) of either similar activities (analogy costs) or the actual activity when available. Cost assessments often mix methods with internal and external data when developing program or project cost estimates. 



Estimating Costs: Capital Cost Assessments

• Line Item/Bottom-Up Approach
o Wages ($/hr)
o Materials ($/lf or $/manhole)
o Activities ($/inspection)

$
$$

$
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Presenter Notes
Presentation Notes
Engineering cost assessments often use a line-item approach, also referred to as a bottom-up approach, which compiles the costs for each material or service and sums them to arrive at a total cost estimate. The unit costs for each item, such as wages ($/hour), materials ($/linear foot of pipe or $/manhole), or activities ($/inspection), can be multiplied by the estimated number of units needed in a given period, such as a year, to arrive at a total cost. 



Estimating Costs: Soft Costs

Percent of Capital Costs 

Soft Cost Low Cost Scenario High Cost 
Scenario Notes

Contingency 20% 30% —

Specialized engineering NA 15% Applied to complex direct use only 

Material cost 40% 80% Applied to complex direct use only 

Utility realignments NA 3% Applied to subregional and high cost 
curb extension projects only 

Mobilization NA Base cost: $2,000; 
Additional: 10% —

Permitting NA 5% —

Engineering and planning Small scale SCMs: 10%: 
Non-small BMPs: 20% 35% Small scale BMPs: simple rain garden, 

dry well. simple direct use BMPs 
19

Presenter Notes
Presentation Notes
Newly constructed projects must also consider soft costs such as contingency funding, insurance, non-standard engineering work, permits, and costs for mobilization (i.e., starting up equipment or moving equipment to a site). Some soft costs such as insurance are necessary, while others such as contingency funding help reduce the risk of cost overruns. As an example of soft costs, the City of Los Angeles Stormwater Capture Master Plan (LA City 2015) included some estimates of soft costs for stormwater infrastructure projects in the LA metropolitan area as a percentage of project capital costs, as shown in Table 4. The soft costs are based on expert opinions from the engineering design contractor. 



Estimating Costs: Accounting for Time

• Compare Current & Future Costs
o Inflation Rates
o Discount Rates (inflation, interest 

uncertainty)
o Consumer Price Index
o Present Value
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Presenter Notes
Presentation Notes
Infrastructure planning must typically incorporate a way to evaluate the changing cost of money over time. Typically, a dollar spent today yields more goods and services than a dollar spent in the future. Planning activities include discount rates or inflation estimates to compare current and future costs. National or regional estimates of economic activity such as the Consumer 

Price Index (CPI) can help identify an inflation rate, while the selection of discount rates for public infrastructure such as stormwater involves many factors. Discount rates are applied through a formula that evaluates the present value or net present value of estimated benefits and costs over the lifetime of the project. The present value of project costs, for example, is the sum of costs over time when incorporating a discount rate: 

In these equations, the discount rates help incorporate inflation, interest rates, and uncertainty of future conditions over time. Identifying a proper discount rate to use in an analysis involves assumptions and insight. In general, a lower discount rate yields greater present values of costs and benefits in future years, while a higher discount 



Estimating Costs: Life Cycle Costs

• Cost Compilation
o Construction & O&M
o Disposal, Energy, Debt Service, Soft Costs
o Labor, Materials, Equipment, Fees

• Assessed over Infrastructure/Operations Lifetime
• Assume Discount/Inflation Rates
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Presenter Notes
Presentation Notes
A comprehensive approach to estimating engineering costs is to use a life-cycle cost estimation method. Life-cycle costs are the compiled costs to build, operate, maintain and ultimately dispose of infrastructure and its associated materials. The costs are assessed over the lifetime of the infrastructure or operations, requiring assumptions for discount rates or inflation. Life-cycle costs allow for an improved comparison between options, especially during project planning for green or gray infrastructure. For stormwater, life-cycle cost assessments could include capital construction (with soft costs), energy, operations, repairs, replacement, and disposal with leftover residual value. 



Estimating Costs: Life Cycle Costs 

Tally Costs Across Years
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Estimating Costs: Life Cycle Cost Resources

• Whole-Life Cost Tool (WERF-AWWA-UKIR 2005)
• Whole-Life Cost Models (NCHRP 2014)
• BMP-REALCOST Tool (Denver UDFCD  2018)
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Presenter Notes
Presentation Notes
WERF-AWWA-UKWIR Whole-life Cost Model: A joint product from US and UK industry organizations to estimate the life cycle costs of several types of stormwater control measures, including retention ponds, detention basins, vegetated swales, bioretention, porous pavement, and others.

The National Cooperative Highway Research Program Whole-Life Cost Models: A spreadsheet-based model covering fifty state departments of transportation to estimate life-cycle costs of stormwater capture measures. 

Denver Urban Drainage and Flood Control District’s BMP-REALCOST Tool 	An Excel-based life cycle costing model to support life-cycle cost analysis of structural stormwater management facilities in cities. 	
	




Estimating Costs: Managing Uncertainty

• Contingencies
• Conservative Estimates Based on Risk
• Extra Costs for High Risk or High Demand Efforts
• Cost Ranges
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Presenter Notes
Presentation Notes
Engineers use a variety of methods to deal with uncertainties in estimating costs. Many of these influence the soft cost considerations noted earlier. For instance, an engineer may be conservative in estimating costs for a project with more uncertainty, recognizing a higher risk of expenses. Cost estimates can use contingencies or include extra costs for especially difficult tasks in more demanding or riskier projects (see different contingencies shown in Table 4). Reporting cost ranges can help address uncertainties in estimates. 



Estimating Costs: CA Data Assessment

https://www.efc.csus.edu/reports/efc-cost-project-part-2.pdf
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Presenter Notes
Presentation Notes
To improve current estimates of stormwater spending in California, the United States Environmental Protection Agency’s (EPA’s) Region 9 Environmental Finance Center at California State University, Sacramento (EFC at Sacramento State) compiled existing, publicly-available data on reported stormwater expenditures (actual spending in a previous year) and budgets (apportioned funding or projected spending in a future year) based on multiple sources, including annual reports published as part of municipal separate storm sewer system (MS4) permit compliance requirements. The analysis identified reports for over 160 entities spanning cities, counties, flood control districts, a port authority, and an airport. The most representative cost data for each MS4 permittee was chosen for further analysis. Values representing different years were normalized to 2018 dollars to improve comparisons across California. 

https://www.efc.csus.edu/reports/efc-cost-project-part-2.pdf


Estimating Costs: CA Data Assessment 

• Publicly Available Expenditures & Budgets
o Annual audited financial reports
o Annual MS4 reports
o Regional watershed planning documents

• 160 entities
o Cities, counties, FCDs, port authority, airport

• Values normalized to 2018 dollars

26



Estimating Costs: CA Data Assessment  
Expense Category Typical Activities
Capital costs • Invest in new green and gray infrastructure or other structural BMPs/SCMs 

Public education and 
involvement 

• Develop programs, brochures, billboards, videos, web pages 
• Encourage volunteerism, public commentary, input on policy, and activism in the community 
• Public engagement and other public-related activities including education, outreach, involvement, 

and participation 

Illicit discharge detection and 
elimination 

• Investigate calls reporting potential illicit discharge 
• Issue enforcement actions 

Construction site stormwater 
runoff control 

• Develop and update best management practices handbooks and resources 
• Issue grading permits 
• Review stormwater pollution prevention plans 
• Issue enforcement actions 
• Send winterization letters 
• Develop and maintain database to track inspections and enforcement actions 

Pollution prevention and good 
housekeeping for municipal 
operations 

• Street sweeping 
• Pesticide and fertilizer management 
• Ditch cleaning 
• Used oil recycling 
• Secondary containment implementation with spill response kits and procedures 
• Facility mapping
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Estimating Costs: CA Data Assessment   

• Available Data:
o Not well represented statewide
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Estimating Costs: CA Data Assessment    

• Inconsistent data
o Not all MS4 reported the same set of activities

• Cost description/relevance unclear
o Additional Institutional BMPs/"Enhanced" MCMs
o Asphalt Overlay/Sealing 
o Code Enforcement
o Contributions
o Consulting Services
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Estimating Costs: CA Data Key Findings

• Current SW spending is at least $700 million
• This is an underestimate due to:

o Regional gaps in publicly-available data
o Lack of standardized reporting (types of costs)

• Improved reporting would refine the estimate

30

Presenter Notes
Presentation Notes

Available reports indicate that current stormwater spending is at least $700 million based on available sources (normalized to 2018 dollars). This is an underestimate due to regional gaps in publicly-available data across California and, likely, the types of costs that are included (and excluded). Improved reporting would refine the estimate. 
•



Estimating Costs: CA Data Key Findings   

• Some trends, but limited due 
to data gaps
o MS4 Type
o Geography
o Population
o Activity Type

31

Presenter Notes
Presentation Notes





Estimating Costs: Summary

That’s A LOT of Costs!
How do we pay for it all?
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Evaluating and Developing Financial Capacity   

• Identifying Program Objectives and Tasks
• Estimating Costs 
• Assessing Financial Capacity
• Filling in the Funding Gap
• Asset Management
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Assessing Capacity & Filling the Funding Gap
Compare Costs & Revenue/Funding
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Assessing Capacity & Filling the Funding Gap 
Revenues Should Cover…

• O&M
• Some Capital
• PM & Permit Compliance
• Debt Service
• Energy Costs

If not, review additional/alternative funding sources

35



Assessing Capacity & Filling the Funding Gap  
SW Fees: Conduct an Ability to Pay Analysis

• Estimate the total annual program costs
• Determine residential share of costs
• Calculate the cost per household (CPH)
• Calculate the residential indicator (RI) 
• Identify a value or range of potential fees

Combined Sewer Overflows Guidance for Financial 
Capability Assessment and Schedule Development 
(EPA 1997 & 2012)
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Presenter Notes
Presentation Notes

Estimate the total annual program costs—In the case of storm water quality and drainage, this is the sum of the permit compliance costs and the costs for maintaining the chosen LOS. 
2. Determine residential share of costs—This involves calculating the percentage of the total annual program costs attributable to residential users. 
3. Calculate the cost per household (CPH)—This is done by dividing the residential portion of costs by the number of residences. 
4. Calculate the residential indicator (RI)—To determine if the CPH would be a reasonable fee to charge residential users, the EPA developed a residential indicator (RI). The RI describes the proposed fee as a percentage of median household income (MHI) and is calculated by dividing the CPH by the MHI. 
5. Identify a value or range of potential fees—EPA’s 1997 guidance states that if the RI is less than one percent, the financial impact will be low. If the RI for a single service (e.g., drinking water, stormwater, or wastewater) is between one and two percent, it is considered mid-range, and over two percent is a higher impact. Ultimately, however, these values are assumptions and can be assessed in relation to community conditions and input. In addition, for water utility services, the guidance states that best practices simultaneously consider the financial impact of water supply, wastewater, and stormwater costs for a household, rather than consider them each individually, although no clear guidance exists to benchmark the impact of these combined fees (NAPA 2017; EPA 2012). Using the established ranges, if the RI is too large, the project team can reduce the CPH to lower the financial impact. Lowering the CPH could result in a funding gap that would need to be covered by alternative revenue sources. Additional funding sources are discussed in Section G. 




Assessing Capacity & Filling the Funding Gap   
SW Fees: Develop a Rate Structure

• Types
o Flat fees per parcel
o Equivalent residential unit (ERU)
o Intensity of development (IOD)
o Equivalent hydraulic area (EHA)

Funding Stormwater Programs (EPA 2009)

37

Presenter Notes
Presentation Notes





Assessing Capacity & Filling the Funding Gap     
SW Fees: Necessary Data Sets

Dataset Description Purpose

Asset inventory Database of stormwater system assets and 
characteristics 

Developing a plan for maintenance 
scheduling and renewal costs 

Stormwater system and 
program costs 

Unit and programmatic costs for stormwater 
management activities, including inspections, 
maintenance, and permit compliance requirements 

Estimating total costs that must be 
covered by the incoming revenue portfolio 

Property boundaries and 
assessor data 

Geospatial layer of parcel boundaries in the utility 
service area, and associated tax roll data for land 
use, lot size, and other characteristics 

Analyzing imperviousness (average 
or per property) used to develop a rate 
structure 

US Census block group data American Community Survey data for socio-
demographic and economic characteristics 

Assessing affordability impacts of rates 
through socio-economic information 

Impervious surface cover The percentage of impervious surface cover for 
various land use types properties

Calculating average or parcel-specific 
imperviousness required for several types of 
stormwater fees 

https://www.efc.csus.edu/resources/R9EFC_AssetManagement.zip 38

Presenter Notes
Presentation Notes


Collect geospatial data for parcel boundaries, municipal territories, and land use

Acquire US Census data for estimating MHI
Analyze geographic dispersion of income, land use, & lot size
Develop a sample set of properties that resemble statistical distributions
Assess impervious surface cover statistics for the sample set of properties




Assessing Capacity & Filling the Funding Gap    
Additional Funding Sources

• Revenue
o Local development and realignment fees
o State government grant programs
o Local option sales taxes
o Designated special district fees

• Financing
o Bonds
o Federal and state loan programs

https://www.efc.csus.edu/resources/R9EFC_AssetManagement.zip 39

Presenter Notes
Presentation Notes


Local development and realignment fees—Municipalities directly charge developers a variety of fees for new connections to existing systems, inspection and permitting activities, reviewing site plans, mitigation and impact assessments, and other activities. 
2. State government grant programs—While the federal government has limited money available for stormwater-related grants, some states provide grant programs for specific tasks related to stormwater management. For instance, in California, the Integrated Regional Water Management Grant program offers grants for watershed management activities, and the Stormwater Grant Program offers grants to municipalities for municipal stormwater infrastructure. The grant programs are funded through general funds or other sources. They often require a match from communities of revenue or in-kind contributions such as time and labor. Some federal and state grant programs fund specific tasks related to stormwater permit compliance (NPDES activities) or environmental cleanup. Others, such as the Clean Water Act’s 319(h) Nonpoint Source (NPS) Grant Program funds activities, monitoring, and outreach for nonpoint sources. 
3. Local option sales taxes—In some jurisdictions, special-purpose sales taxes have been enacted with revenues earmarked for a specific task such as developing stormwater infrastructure. In 2016, the Los Angeles region of California passed Measure M designating $860 million of annual revenue from a $0.05 sales tax to transportation projects. 
4. Designated special district fees—Some states have various types of “special districts” that are approved to fulfill a designated purpose, such as managing stormwater infrastructure, and have taxable authority within a jurisdiction. In California, benefit assessment districts (created in 1982) provide authority to local governments and other entities to finance municipal infrastructure and operations. The advantage of a special district is that costs and responsibilities are spread over the entire area where the management need exists, not just within existing jurisdictions and cities. 



Bonds—Municipalities and states regularly use bonds to finance infrastructure development. Through bonds, governments raise revenue and agree to pay back the fronted cost of capital over time with interest. Therefore, bonds (and loans) do not truly fill funding gaps. Instead, they transfer costs to the future. A variety of bonds are relevant for stormwater infrastructure development, including general obligation bonds, popularly-approved bond propositions (especially in California), “green bonds” that are designated specifically for projects with environmental benefits, and “environmental impact bonds” that assemble public and private partners to build and maintain systems over time to meet water quality goals. 
2. Federal and state loan programs—The Clean Water State Revolving Fund is an example of a federal-state loan program that provides an application-based source of capital for building 





Assessing Capacity & Filling the Funding Gap       
Additional Funding Sources

• Inter-Agency/Department or Regional Collaboration
o Capture & Use Infrastructure
o Use SW to Maintain Minimum Sewer Flows
o Install Trash Capture Devices
o Perform Street Sweeping

40

Presenter Notes
Presentation Notes
The availability of options varies across states, depending on local legislative acts that provide additional mechanisms of authority to unilaterally or jointly raise funds and implement taxes. A number of resources currently exist that provide significant detail on these options. The EPA hosts the Water Finance Clearinghouse with a repository of qualitative and quantitative information on funding water infrastructure in the US. 
Additionally, as noted, in late 2018, CASQA released a Stormwater Funding Resource Portal that includes current grant and load funding opportunities. The CASQA Stormwater Funding Portal is available at: https://www.casqa.org/resources/funding-resources.

Stormwater-related projects can be cooperatively funded by other agencies or municipal departments based on identified mutual benefits for contributors. Some example projects include investing in capture and use infrastructure, using stormwater to maintain minimum sewer flows, installing trash capture devices, and performing street sweeping. 



Assessing Capacity & Filling the Funding Gap      
Funding & Financing Resources

• EPA Water Finance Clearing House
• EFC at Sacramento State Webpage

https://www.efc.csus.edu/stormwater-funding-and-financing/ 41

Presenter Notes
Presentation Notes
The availability of options varies across states, depending on local legislative acts that provide additional mechanisms of authority to unilaterally or jointly raise funds and implement taxes. A number of resources currently exist that provide significant detail on these options. The EPA hosts the Water Finance Clearinghouse with a repository of qualitative and quantitative information on funding water infrastructure in the US. 
Additionally, as noted, in late 2018, CASQA released a Stormwater Funding Resource Portal that includes current grant and load funding opportunities. The CASQA Stormwater Funding Portal is available at: https://www.casqa.org/resources/funding-resources.

Stormwater-related projects can be cooperatively funded by other agencies or municipal departments based on identified mutual benefits for contributors. Some example projects include investing in capture and use infrastructure, using stormwater to maintain minimum sewer flows, installing trash capture devices, and performing street sweeping. 



Filling in the Funding Gap

• Identifying Program Objectives and Tasks
• Estimating Costs 
• Assessing Financial Capacity
• Filling in the Funding Gap
• Asset Management

42



Asset Management: A Tool for Stormwater Programs

• Track O&M
• Prioritize O&M Needs
• Plan for Replacements & New Capital
• Estimate Costs
• Identify Funding
• Communicate

• Intent
• Plans
• Progress

OWP at Sacramento State 43



EPA’s 5 Core Asset Management Components

1. Asset Inventory
What assets do you have & 
what is their condition?

2. Level of Service
What are the service 
goals for your system?

3. Criticality
Which are the most important 
assets to maintain?

4. Life Cycle Costs
How much will it cost for 
O&M (including asset 
replacement)?

5. Long Term Funding
How are you going to 
pay for it all?

44



Asset Management: 5 Core Components

https://www.youtube.com/watch?v=BgfFtV9mLJ0

45

https://www.youtube.com/watch?v=BgfFtV9mLJ0


1. Asset Inventory: Compile Characteristics

• Asset Types
o Grey infrastructure
o Green infrastructure
o Equipment

• Material
• Location
• Year of Install
• Estimated Effective Life
• Structural Condition
• Proximity to Key Community Features

46



1. Asset Inventory: Evaluate Risk

• Probability of Failure (POF)
o Remaining life
o Structural condition

• Consequence of Failure (COF)
o General rating (negligible, moderate, high)
o Depth & size of asset (influences cost of replacement)
o Proximity to important community features:

(floodplains, environmental hazards, buildings, roadways)
• Redundancy (R)

o Duplicate asset serving as back-up

Risk = POF x COF x R

47



2&3. Level of Service (LOS) & Criticality: Define

• What is Level of Service?

“a measure of the quality or expected reliability that must be provided by an 
agency to meet a community’s basic needs and expectations”

-Grand Rapids, MI 2016

• What are Critical Assets?

High risk of failure (high probability & high consequence)

48



2&3. Level of Service (LOS) & Criticality: Define 

• Degrees of LOS

o Reactive

Meet maintenance and repair needs as they arise

o Preventive

Proactively undertake maintenance and renewal activities prior to 
failures

o Mixed

Assign some assets reactive maintenance, and others preventive

49



2&3. LOS & Criticality: Inform Maintenance
C
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Probability of Failure (POF)

Moderately High Risk

(Mixed Maintenance?)

High Risk

(Preventative Maintenance)

Low Risk

(Reactive Maintenance?)

Moderately Low Risk

(Mixed Maintenance)

50



2&3. LOS & Criticality: The Process

• Identify SMART Goals

• Involve Customers & Staff

• Track Progress

Source: Georgia Association of Water Professionals
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2&3. LOS & Criticality: Identify Goals

• Goal Categories

o Energy Efficiency

o Water Efficiency/Conservation

o Social Considerations

o Environmental Considerations

o Customer Service

o Regulatory Requirements

52



2&3. LOS & Criticality: Identify Goals 

Internal

o Don’t impact customers

o Set by utility staff

o Examples

 Maintenance Scheduling

 Energy Efficiency

External

o Impact customers

o Set with customer input

o Examples

 Response for back-ups/flooding

 Response time for other customer 
complaints
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2&3. LOS & Criticality: Identify Goals  

54



2&3. LOS & Criticality: Establish Service Goals
Moderate level of service (Grand Rapids 2016)
Asset Inspection Corrective Maintenance Preventive Maintenance System Renewal 

Gravity Mains PACP1 CCTV2 inspect pipes greater 
than 75 years old over 10 years. 

Replace 15% of assets that 
have reached end of EEL over 
10 years. 

Perform rehabilitation to extend 
EEL for 10% of inspected sewers 
over 10 years. 

Replace every 150 years. 

Force Mains 
Visual inspection every 2 weeks 
during pump station inspection. 
PACP CCTV inspect every 15 years.  

— — Replace every 100 years. 

Catch Basins 
Clean and inspect 25%  annually 
(approx. 4,264). Record and monitor 
debris levels for cleaning 

Clean 2,500 annually and 
perform corrective 
maintenance. 

Replace 15% of assets that have 
reached end of EEL over 10 
years. 

Replace every 100 years. 

Outfalls Inspect all outfall points every 5 
years per MS43 requirements. 

Replace top 10% by POF each 
cycle. 

Stabilize bank and erosion 
control at 5% of assets each 
cycle. 

Replace every 150 years. 

Detention Basins 
Complete site inspection 3 times 
annually including routine 
maintenance. 

— —
Facility' renovation every 100 
years. Includes regrading, 
seeding, renew inlet/outlet 
structures. 

Culverts CCTV/walk/inspect 50% of 
culverts annually. 

Replace/rehabilitate top 5% by 
POE. Clean 20% of all assets annually. Replace every 150 years. 
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2&3. LOS & Criticality: Involve Stakeholders

• Door to door

• Annual meetings

• Focus groups

• Surveys

• Internet polls

• Social networking

• Customer call/complaint logs
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2&3. LOS & Criticality: Balancing LOS & Cost

• Higher LOS: Higher Costs

• Customer willingness to pay

https://swefc.unm.edu/home/amkan/Chapter4Videos/LS-6.m4v
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https://swefc.unm.edu/home/amkan/Chapter4Videos/LS-6.m4v


2&3. LOS & Criticality: Track Progress

• How well are you meeting LOS goal?

• Check on a routine basis

• Report findings to elected officials/upper management and customers

• Question to ask

o How frequent will the data I need be available?

o How much time will it take to get the data for tracking?

o How often do I need to report this type of information to elected officials or the board?

o How often do I need to communicate with my customers on meeting this goal?

o How often will it be possible to make adjustments if I find I'm not meeting the goal?
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Presenter Notes
Presentation Notes
As discussed previously, the LOS goals should be written such that they are measurable and so that progress towards meeting them can be tracked over time. 

This process of measuring how well the utility has met the goals should be manageable and kept at the level a utility can handle. 
For example, progress towards goals can be tracked monthly for some goals, quarterly for others, or annually for goals that are time consuming to track. 

The most important aspect is to track the goals on some routine basis and report the results of this tracking to both the elected officials/upper management and the customers.��The measurement and tracking of goals should also use a process that is easy to implement. 

Tracking can be done on a simple spreadsheet or even on a piece of paper in the case of very small utilities. 

Tracking simply entails comparing actual data to the LOS goal to see if the goal was met. 

Goals can be tracked on different frequencies, depending on what the goal is and whether it is an internal or external goal.�

In determining how often to track a particular goal, the following questions should be considered: 
How frequent will the data I need be available?
How much time will it take to get the data for tracking?
How often do I need to report this type of information to elected officials or the board?
How often do I need to communicate with my customers on meeting this goal?
How often will it be possible to make adjustments if I find I'm not meeting the goal?




4. Life Cycle Costs

• Cost Types

• Capital Projects

• O&M

• Program Management & Permit Compliance

• Influenced by LOS Goals

• Tally Costs over Time
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4. Life Cycle Costs: Informed by LOS Goals

Baseline LOS annual cost (Grand Rapids 2016)       

Asset Inspection Corrective 
Maintenance 

Preventive 
Maintenance 

System 
Renewal Total 

Gravity Mains $0  $200,000  $0  $1,537,000   $1,737,000 
Force Mains Same as pump 

station inspections   $0 $0  $0  $0 

Catch Basins  $0  $600,000  $0  $0  $600,000 
Outfalls  $0  $0 $0  $0  $0 
Detention Basins  $0  $0 $0  $0  $0 
Culverts  $0  $20,000  $0  $0  $20,000 
Subtotal of Asset 
Classes  $0 $820,000  $0  $1,537,000   $2,357,000 

O&M (inspection, corrective and preventive maintenance)      $820,000  
Capital Renewal (system renewal)      $1,537,000  
Total      $2,357,000  
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4. Life Cycle Costs: Informed by LOS Goals 

Low-moderate LOS annual cost (Grand Rapids 2016)       

Asset Inspection Corrective 
Maintenance 

Preventive 
Maintenance System Renewal Total 

Gravity Mains $110,000  $299,000  $647,000  $2,439,000  $3,495,000  
Force Mains $200      $1,000  $1,200  
Catch Basins $639,000  $24,000  $14,000  $560,000  $1,237,000  
Outfalls $28,000  $66,000  $1,200  $12,000  $107,200  
Detention Basins $6,500      $11,300  $17,800  
Culverts $9,700    $43,000  $11,000  $63,700  
Subtotal of asset classes $793,400  $389,000  $705,200  $3,034,300  $4,921,900  
O&M (inspection, corrective and preventive maintenance)  $1,887,600  
Capital Renewal (system renewal)      $3,034,300  
Total      $4,921,900  
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4. Life Cycle Costs: Informed by LOS Goals  

Advanced LOS annual cost (Grand Rapids 2016)       

Asset Inspection Corrective 
Maintenance 

Preventive 
Maintenance System Renewal Total 

Gravity Mains $482,000  $996,000  $3,252,000  $8,388,000   $13,118,000 
Force Mains $500  $0 $0 $1,800   $2,300 
Catch Basins $1,276,500  $80,000  $94,000  $1,119,000   $2,569,500 
Outfalls $47,000  $142,000  $27,000  $1,700   $217,700 
Detention Basins $6,500  $0 $0 $22,500   $29,000 
Culverts $19,300  $0 $86,000  $17,000   $122,300 
Subtotal of Asset Classes $1,831,800  $1,218,000  $3,459,000  $9,550,000   $16,058,800  
O&M (inspection, corrective and preventive maintenance)  $6,508,800  
Capital Renewal (system renewal)      $9,550,000  
Total      $16,058,800  
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5. Long Term Funding: Costs vs Funding
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5. Long Term Funding: Funding Source by Life Cycle Phase

. Rates Fees Taxes Reserves Partnerships Incentives Grands Loans Bonds

Planning     . .  . .
Design      .   

Construction . . .      

Operations    .   . . .
Maintenance    .   . . .
Repair       . . .
Rehabilitation . . .      

Replacement . . .      

Disposal     . . . . .

64



Stormwater Asset Management and Funding
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Presenter Notes
Presentation Notes
As discussed previously, the LOS goals should be written such that they are measurable and so that progress towards meeting them can be tracked over time. 

This process of measuring how well the utility has met the goals should be manageable and kept at the level a utility can handle. 
For example, progress towards goals can be tracked monthly for some goals, quarterly for others, or annually for goals that are time consuming to track. 

The most important aspect is to track the goals on some routine basis and report the results of this tracking to both the elected officials/upper management and the customers.��The measurement and tracking of goals should also use a process that is easy to implement. 

Tracking can be done on a simple spreadsheet or even on a piece of paper in the case of very small utilities. 

Tracking simply entails comparing actual data to the LOS goal to see if the goal was met. 

Goals can be tracked on different frequencies, depending on what the goal is and whether it is an internal or external goal.�

In determining how often to track a particular goal, the following questions should be considered: 
How frequent will the data I need be available?
How much time will it take to get the data for tracking?
How often do I need to report this type of information to elected officials or the board?
How often do I need to communicate with my customers on meeting this goal?
How often will it be possible to make adjustments if I find I'm not meeting the goal?
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