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Our Mission
To be a collaborative resource, creating solutions to environmental 
challenges to improve quality of life in communities.



Hello Erin,

I’m beginning to put together my presentation for the November 7th professional development seminar 
at Johnson County Community College.  

Here’s a rough outline of what I will cover, in approximately thirds.

• Basics of utility asset management and main cost drivers of utilities
• EPA’s Region 7 Community Sustainability Tool
• Finance options for water, sewer and stormwater infrastructure

As far as a title for the conference program, I think the following should work:

Governmental Utilities: Asset Management, Financial Sustainability & Long-term Finance.

I’ll be in touch as the date gets closer.

Thanks,

OUR STAFF



Our Services

applied research professional training technical assistance



INFRASTRUCTURE COST DRIVERS 
& ASSET MANAGEMENT BASICS 



LONG-TERM COST DRIVERS

►Drinking Water
►Maintenance of source of supply & treatment
►Line replacements
►Lead & Copper Rule Changes?
►Rebuilds and Rehabilitation
►Emerging contaminants (PFAS, PFOS, endocrine disruptors, medicine)

►Sewer
►Nitrogen, ammonia & phosphorus compliance
►Inflow & infiltration
►Emerging contaminants
►Rebuild/replacement of 40-70 year old treatment facilities



HOW BAD IS IT?

►Depends
►Site specific
►Community wealth
►Environment
►Climate
►Water quality
►Etc., etc., etc.



WHAT DO THE EXPERTS SAY?

Kansas
►Water = “C”

►$4.2 billion need in 20 
years

►Sewer = “D”
►$3.2 Billion in KS (2013)

►Levees = “C”
►1412 miles in KS

►Stormwater = C-
►Dams = “C-”

►457 “High Hazard” & 
“Significant Hazard” in KS

Missouri
►Water = “C-”

►$8.5 billion through 2030
►Stormwater/Sewer = “C-”

►$9.6 Billion over 20 years
►Levees = “D+”

►2729 miles in MO
►Dams = “D-”

►1457 “High Hazard” in MO

American Society of Civil Engineers (2018)



From the American 
Water Works 
Association’s Report on 
aging water 
infrastructure, “Buried no 
Longer”
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MATERIALS – COMPOUNDING THE PROBLEM



INFRASTRUCTURE DEMOGRAPHICS

►Utilities are local (see  data from Halifax graphs)



ANOTHER WAY TO VIEW INFRASTRUCTURE STOCK





WHAT CAN BE DONE?



UNDERSTAND THE LOCAL PROBLEM

►Surprisingly little is known about:
►Assets under control
►Asset condition
►Location of assets
►Material of construction
►Criticality of assets
►Lifespan remaining



IMPLEMENT ASSET MANAGEMENT

►Asset management is 
maintaining a desired level of 
service for what you want your 
assets to provide at the lowest life-
cycle cost. Lowest life-cycle cost 
refers to the best appropriate cost 
for rehabilitating, repairing or 
replacing an asset. – US EPA



ASSET MANAGEMENT OVERVIEW

►Do your utility practice asset 
management?

►Is your Capital Improvement Plan 
informed by asset management?

►Managing utility assets
►Lowest lifecycle costs
►Minimization of risks
►Maintenance of Level of Service



ASSET MANAGEMENT OVERVIEW

►Five Core Components
►Inventory & Condition

►What, where, how much?
►Level of Service

►What assets do, customer service?
►Criticality

►Risk – probability X consequences
►Lifecycle Costing

►All costs, acquisition, O&M, rebuilds, 
disposal

►Long-term Funding
►Functional budgets, Capital Improvement 

Plans, cash/debt financing



INVENTORY & CONDITION ASSESSMENT 

►What does utility own?

►Where is it?

►What will it cost to replace/rehab?



INVENTORY & CONDITION ASSESSMENT WINS

►Reduction of liabilities
►Sewer camera identifies future 

backup cause
►City can better fight damage claims 

for sewer backups with data

►Water valve assessment identifies 
non-functioning valves
►City replaces – now in event of 

water main break 12 customers lose 
service instead of 80



INVENTORY & CONDITION ASSESSMENT WINS

►Analysis of main breaks shows 
most are limited to:
►Acid soils
►Near truck routes
►Little correlation with age

►Inspection reveals limited repair 
needed – not full replacement
►Sewer mains

►Mainly camera
►Large diameter water mains

►Various newer technologies
►WaterOne is testing



CRITICALITY

►Some utility assets are riskier than others
►Largest risk may be to customers or 

society – not utility
►Emporia main break 2017

►20 inch main
►Boil orders in town & purchasing systems 

(12 total)
►Businesses close

►Obvious ones – car washes, laundromats
►Less obvious – manufacturing sends shift 

home
►Emporia State closed
►Child care closed
►Tyson sends workers home
►Restaurants closed
►Elective surgeries rescheduled
►Hospital hauls water for cooling towers



CRITICALITY

►Risk = probability X consequences

►Probability = judgement call, past experience, other’s 
experience, maintenance, rebuilds, etc.

►Consequences = direct costs to utility, risks of costs 
to utility through non-compliance, costs to the public at 
large and specific customers



CRITICALITY IN PRACTICE

►Ranking asset criticality
►Long-term cost savings
►Long-term risk reduction

►Ranking assets allows for:
►Prioritization in CIP
►Change in maintenance
►Changes in operation



CRITICALITY – FINANCIAL WINS

►Optimizing outsourcing
►Are your skilled operators driving mowers around?
►Can their time and skills spent mowing lead to greater maintenance, reliability 

and lower risk?

►Optimization of valve exercising
►Ensure critical valves operate by more frequent exercising/maintenance
►Less risky valves exercised less frequently

►Optimization of sewer cleaning
►Utilities moving away from 1/4th of town to risk-based cleaning/camera work
►New residential lines unlikely to have problems
►Visit likely/known problem areas more frequently



LIFECYCLE COSTING

►Operate assets at lowest lifecycle costs
►Acquisition
►Operation & Maintenance
►Repairs
►Rebuilds and Rehabilitation
►Disposal/sale

►Requires:
►Attempt to calculate lifecycle costs
►Willingness to (maybe) throw out low-bid sourcing
►Willingness to operate in grey areas of accounting

►Is it maintenance or capital expense?
►i.e. cement manhole lining, cured-in-place sewer pipe, metal refinishing at treatment plant

About 90% of an electric 
motor’s lifecycle cost is 
electricity



LIFECYCLE – BETTER TIMED REPLACEMENTS



LIFECYCLE COSTING – BEST BETS

►Sensors & controls for wastewater plants
►Better treatment quality, significant reduction in electric consumption

►Variable frequency drives on water & wastewater pumps
►Minimize pipe breaks through “soft start”
►Significant reduction in electrical consumption
►Better wastewater treatment

►Lining of sanitary sewer pipe
►1/10th to 1/5th the cost, 40-50 year life, little disruption, reduce excess flows

►Manhole rehabilitation
►Half to greater life expectancy – 1/3 to 1/2 cost, little disruption, reduce sewer flows

►Painting of steel tanks



TAKEAWAYS

►Problems slow to arise, slow to solve

►Utilities will ALWAYS need reinvestment

►Problems are solvable

►Great need to understand true costs

►Know your utility



CAPITAL FINANCING - UTILITIES



FINANCIAL CAPACITY

►US Environmental Protection Agency uses 

“capacity” to gauge the ability of water utilities to 

sustainably provide safe water into the future.

►Revenue Sufficiency

►Credit Worthiness

►Fiscal Management & Controls



FOUNDATIONS OF FINANCIAL CAPACITY

►Recovers all expenses

► Savings for the unforeseen

► Plans into the future

► Proactively replaces assets

► Practices asset management

► Uses debt wisely

► Uses best practices to secure finances 

►Accounting!



HOW ARE MOST UTILITIES FUNDED?

►Operational Expenditures
►Rates & fees from customers 

(year to year)
►Pays: Labor, chemicals, repairs, 

consumables, energy, short-lived 
equipment

►Capital Expenditures
►Rates & fees from customers 

(over time)
►Pays: Infrastructure principal & 

interest



WATER AND SEWER RATE TRENDS

From 2014 Water and Wastewater Rate Survey. AWWA, 2015



GRANT & LOAN FORGIVENESS FUNDING

►Generally limited & competitive

►Community Development Block 
Grants

►Principal Forgiveness within 
State Revolving Loan Funds

►United States Dept. of 
Agriculture grants

Contact funders to see if a 
project may be viable.

Do not plan a mission-
critical project on 
assumption of someone 
else paying for it.



GOVERNMENT & PRIVATE
Generally, water, sewer and stormwater projects can be 
funded with these instruments. Contact funders for more 
information – remember their job is to fund projects! (and 
get their money back…)

State Revolving Loan Funds
USDA Rural Development
WIFIA

G.O. Bonds
Revenue Bonds
Lease/purchases

Governmental Private

DEBT CAPITAL FUNDING FOR UTILITIES



QUICK CREDIT TIPS

►Lenders want sufficient income over expenses

► Management, policies, budgeting all matter

► Good governance gives good credit risk

► State & Federal sources becoming more stringent on management

►Actions of others may/will impact your credit worthiness
►i.e. Platte County, Missouri revenue bond default



Community Sustainability Tool

Association of 
Governmental 
Accountants, 
KC Chapter

November 7, 2019



COMMUNITY SUSTAINABILITY TOOL

►Enhanced tool to assess the 
affordability of water and 
wastewater infrastructure 
investments.

►Potential users include  
communities, government 
agencies, tribes, and others.

►Project funding provided by EPA 
for Region 7 (KS, MO, IA, TX).

►Expanding to Texas



INFRASTRUCTURE NEEDS

There are an estimated 27,000 
very small communities 
(population < 500 people) with 
water systems nationwide. 

Very small communities often 
have limited financial resources.



Challenges









From: Missouri Economic Research & 
Information Center



From: Missouri 
Community Action 
Network



SUSTAINABILITY TOOL



AFFORDABILITY

►Affordability is the relationship 
between payments for households 
and their income.

►% of median household income is 
commonly used as an index.

►Benchmarks for water and 
wastewater charges are no more 
than 2.5% and 2.0%, respectively 
of median household income. 



CURRENT SUSTAINABILITY MODELS

►Many current models use static, 
point in time measures to 
determine affordability.

►Static measures limit 
assessment capabilities for the 
future.



COMMUNITY SUSTAINABILITY MODEL

►A dynamic model that compares 
future and predicted future costs to 
assess sustainability.

►Assesses sustainability based on  
projected median household 
income and infrastructure 
repayment costs.

►Model platform is Excel.

Historical Predictor 
Variables:

- Population
- Educational 
Attainment

- Percent of Jobs in 
Manufacturing

Statistical Model

Forecasts of 
Household Income

Sustainability
Indicator
- Point Estimate
- Range

EPA

Guidelines

Historical 
Household

Income

Forecasts of 
Predictor Variables



MEDIAN HOUSEHOLD INCOME

►Tool predictor variables for Median  
Household Income:

Population

Educational Attainment

% of Jobs in Manufacturing

(Data source: U.S. Census Bureau: 
American Community Survey)



COMMMUNITY MEDIAN HOUSEHOLD INCOME

►Historical data from 2009 to 
2016 is used to predict future 
trends.

► Tool generates 30 year 
projections.  

►Extraneous factors may affect 
future projections. 





REQUIRED USER INPUTS

The user provides the following variables:
1) Current average water and wastewater bills. ($)

2) Annual growth rate of these bills. (%)

3) Estimate of planned infrastructure investment(s). ($)

4) Number of years the loan(s) will be financed. (#)

5)  Annual interest rate of the loan(s). (%) 



Model Inputs
Community Alma
Current Average Household Monthly Drinking Water Bill ($) 40.00
Current Annual Growth Rate in Drinking Water Bills* 2%
Current Average Household Monthly Wastewater Bill ($) 15.00
Current Annual Growth Rate in Wastewater Bills* 2%

Planned Expenditure on Drinking Water Infrastructure $1,000,000.00
Number of Years that the Infrastructure Will be Financed 20
Planned Expenditure on Wastewater Infrastructure $1,000,000.00
Number of Years that the Infrastructure Will be Financed 20

Annual Interest Rate
Use Default Rate? Yes
If not, Enter Annual Interest Rate for Financing

* - Note: The current annual growth rate in bills should
incorporate all projected cost increases
EXCEPT for those associated with the debt
payments on infrastructure.

Example





TOOL OUTPUTS
Model Outputs - Drinking Water
Community Alma
Community Population (2016) 792
Increase in Average Monthly Drinking Water Bill $19.00 
Probability that Monthly Drinking Water Bill
Exceeds 2.5% of Median Household Income 0.4173
Sustainability Risk Moderate

Current MHI $      45,203.30 
Current Drinking Water Bill $              40.00 
Projected Average Drinking Water Bill $59.00 

Note: The graph shows the typical sustainable threshold
for the community (blue line), forecast into the future,
along with a range of estimates developed in a 
statistical model. It also shows the projected drinking water
bills using the inputs you provided.



TOOL OUTPUTS
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Drinking Water Sustainability Projections

Range of Estimates Affordability Indicator Projected Drinking Water Bill



TOOL OUTPUTS

Projections 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Median Household Income 45,203 44,621 44,435 44,429 44,504 44,616 44,745 44,882 45,025 45,170 45,317 45,29845,316

Monthly Drinking Water Bill 40.00 59.80 60.99 62.21 63.46 64.73 66.02 67.34 68.69 70.06 71.46 72.89 74.35

% MHI 1.1% 1.6% 1.6% 1.7% 1.7% 1.7% 1.8% 1.8% 1.8% 1.9% 1.9% 1.9% 2.0%

Projections 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043

Median Household Income 45,332 45,322 45,323 45,323 45,319 45,317 45,315 45,312 45,310 45,307 45,305 45,302 45,300 

Monthly Drinking Water Bill 75.84 77.36 78.90 80.48 82.09 83.73 85.41 87.12 67.07 68.41 69.78 71.17 72.60

% MHI 2.0% 2.0% 2.1% 2.1% 2.2% 2.2% 2.3% 2.3% 1.8% 1.8% 1.8% 1.9% 1.9%



TECHNICAL ASSISTANCE AVAILABLE

►Free to water utilities serving <10,000 people
►Topics:

►Asset Management & Capital Improvement Planning
►Rates and finance
►Workforce development and planning
►Customer communication/relations
►Water loss, water use efficiency & conservation
►Energy efficiency



Thank you.
CONTACT US

www.wichita.edu/efc

Nicholas Willis: nicholas.willis@wichita.edu
316-978-6538WSU EFC

1845 Fairmount St. #155
Wichita, KS 67260

mailto:nicholas.willis@wichita.edu
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