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Asset Management & GIS:
Tools for Success
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Types of Geographic Information Systems (GIS)

Many options, from free to expensive:
* ArcGIS Pro and ArcGIS Online
o ESRI has a water utility management package
ArcGIS Solutions >> Water Distribution Utility Network Foundation
* QGIS
o Free, open-source version of GIS
* Google Earth
o Good for basic mapping and drawing
 Commercial software to simulate operations, such as InfoWorks
o Fancy and expensive


Presenter Notes
Presentation Notes
As mentioned earlier, making a map can help you identify where your assets are located. Taking it a step further, an advanced mapping system like GIS can allow you to store additional data such as year of installation, material, and cost. This is beneficial to building historic knowledge of a system. 

Advanced mapping options come in many different shapes and sizes. Some, like ArcGIS Pro and ArcGIS Online, come with base packages that you can add on. For example, ESRI’s water utility management package comes with tools that allow you as an operator or manager to review data, compile information, and run basic analysis. 

Not all technology-based mapping is expensive. QGIS is a free, open-source version of GIS that can be accessed via Google. Additionally, Google Earth allows for several basic tools, like a distance and drawing tool, that can serve as a basic map. Finally, there are other commercial software options, such as InfoWorks, that provide technological structure at a high price point. 


Comparing GIS Software

Software
Capability Google Earth Esri ArcGIS
Mapping Yes Yes Yes
Spatial Analysis Limited Yes, integrated Yes, integrated or plug-ins
Cost Free/Paid Paid Free
File and Database Support Limited Broad, easy to upload, can be hard to ﬁ;?j:r(fgcj;f):\?jr, EzFr:Ibg:(s)icrlj;T:f’fES)’

manipulate; ESRI Geodatabases

manipulate; PostgreSQL

Online mapping*

Support through Google
Maps or 3™ party apps

Support through ArcGIS Online

Support through QGIS Cloud

Integrated water utility
analysis packages

No

Available packages (field operations,
water utility data management)

Not directly designed or integrated



Presenter Notes
Presentation Notes
Here is a better side-by-side comparison of the options. This is important because every community will have a different solution that works for them. Consider referring back to this slide after the program to evaluate which option is best for you. 
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Presenter Notes
Presentation Notes
Let’s take a brief look at one of the options I mentioned, QGIS. As you can see, the interface is reasonably intuitive – you have the map window with the map display; a toolbox on the right-hand side that allows you to manipulate, review, and project data; layers on the left-hand side, which refer to the types of information you want to look at; a file browser, where you can go and pull shapefiles and other data from your desktop; etc. How many people have used or heard of QGIS before? Well, if this interface looks good and interesting, this is for you. 


Basic File Types

* Vector files: points, lines, polygons databases
o Assets, agency boundaries,
streams or watersheds

* Raster files: pictures
o Digital elevation models,
climate data, land cover

* Table files: data with spatial information



Presenter Notes
Presentation Notes
I want to talk briefly about the basic file types you’ll come across if you go the technology route. Information on maps can be divided into three different categories – the first, we have vector files. Vector files are made up of lines, points, and polygons. If you can, imagine the way a map of manholes in a city might appear; a bunch of dots organized neatly across a city scape. That would be what a vector file looks like. 

Raster files are considered “pictures”. If you’ve ever viewed climate data or seen the way that elevation is visually demonstrated, then you’ve seen a raster. These files are useful, because they contain more information, but they are larger and therefore more unpredictable files to work with. 

Finally, we have table files. Table files are data that have spatial information, usually in the form of an xy coordinates. To reference my earlier conversation, let’s say you want to use a GPS to manually record the location of every manhole or valve throughout the city. You make these recordings, and then all them all to an excel spreadsheet. That data would then become a table file, which could be uploaded into arcgis pro. 
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Coordinate Reference Systems

A Coordinate Reference System (CRS) defines
how to project a flat map to the earth

Represents a 3D “real” map on a 2D “flat” map
Hundreds of systems

GIS software needs to interpret the input from
a file to map it
Mis-identified CRSs are a common
source of error when mapping and
processing data in GIS

Nasa.gov


Presenter Notes
Presentation Notes
Coordinate Reference Systems are an important way to ground your data. If you upload information about Waikiki Beach, but the map is showing those points in Dallas, Texas, there’s a change you need to adjust the map’s coordinate reference system. 
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Presenter Notes
Presentation Notes
The way that GIS files store data is through what’s called an “attribute table.” An dattribute table contains many different types of information about the same thing. For example, if you had a pipe,; the location of the pipe; the year of it’s installation; the cost of the installation; and the estimated annual maintenance cost associated, those would all be different “attributes” of the same pipe. Attribute tables are helpful because they allow us to store and build up a data inventory over time. By keeping this information secure, you’re able to store it for future use. 


Data Tables

FBRED § A TESD HEoe
MOD.DATE  QDESIGN ASBDATE  UPDATED_BY NAME MAINT_8Y DIA_HGT DWGNO EQNUM WIOTH ABAND X_SEC_SHP MATL SUBTVPE . .
2000-12-14 9989.00000000000  1971-02-01 HM SVCAMORE CA... LACFCD 168.00000000000 40-D24 FU1000308 12.00000000000 No Square or Recta... Reinforced Con... Standard Fleld, A COIumn n
Re (of0] rd . A row In 2009-12-28  9999.00000000000 1969-06-20 HM 810433 U2 LACFCD 3600000000000 275-433-D5  FOT000169 000000000000 No Round Reinforced Con... Standard b / h
2000-12-28 9999.00000000000  1969-06-20 HIM BI 0433 L2 LACFCD 3600000000000 275-433D5  FO1000169 0.00000000000 No Round Reinforced Con.. Standard a table that stores
ata b | e Of d ata 2009-12-28 9999.00000000000  1969-06-20 HIM BI0433 L2 LACFCD 3600000000000 275-433D5  FO1000169 0.00000000000 No Round Reinforced Con.. Standard t h e va / ue o f a

2000-12-28 9999.00000000000  1969-06-20 HIM 10433 L2 LACFCD 3600000000000 275-433-D5  FOT000160 0.00000000000 No Round Reinforced Con.. Standard

2000-12-28 9999.00000000000  1969-06-20 HM 810433 U2 LACFCD 7200000000000 275-433-D5  FO1000169 000000000000 No Round Reinforced Con... Standard Sin g / e attri b ute
2000-12-28 9999.00000000000  1969-06-20 HIM Bl 0433 L2 LACFCD 57.00000000000 275-433-D5  FO1000169 0.00000000000 No Round Reinforced Con... Standard

2000-12-28 9999.00000000000  1969-06-20 HIM BI 0433 L2 LACFCD 7200000000000 275-433-D5  FO1000169 0.00000000000 No Round Reinforced Con... Standard

2000-12-28 9999.00000000000  1969-06-20 HIM BI 0433 L2 LACFCD 72.00000000000 275-433-D5  FO1000169 0.00000000000 No Round Reinforced Con... Standard

2009-12-28 9999.00000000000  1965-06-20 HIM Bl 0433 L2 LACFCD 3600000000000 275-433D5  FOT000162 0.00000000000 No Round Reinforced Con... Standard

2009-12-28 9993.00000000000  1965-06-20 HIM B1 0433 L2 LACFCD 3600000000000 275-433D5  FO1000169 0.00000000000 No Round Reinforced Con.. Standard

2009-12-28 9999.00000000000  1969-06-20 HM 10433 L2 LACFCD 3600000000000 27543305 FOI000169 0.00000000000 No Round Reinforced Con... Standard

2010-02-25 000000000000 1969-11-12 MLO PD 0896 LACFCD 24,00000000000 355-F13 FO1000582 0.00000000000 No Round Reinforced Con.. Standard

2010-02-25 999.00000000000  1958-01-01 ST MCKINLEY DRA... LACFCD 66.00000000000 272-F1 FO1003049 0.00000000000 No Round Reinforced Con.. Standard

200-02-25 000000000000 1958-01-01 ST MCKINLEY DRA... LACFCD 102.00000000000 272-F1 FU1003040 0.00000000000 No DoubleBox  Reinforced Ce..  Standard

2000-12-28 9999.00000000000  1969-06-20 HIM Bl 0433 L2 LACFCD 57.00000000000 275-433-D5  FO1000169 0.00000000000 No Round Reinforced Con... Standard

2010-02-25 999.00000000000  1958-01-01 ST MCKINLEY DRA... LACFCD 66.00000000000 272-F1 FO100304 0.00000000000 No Round Reinforced Con... Standard

2010-02-25 000000000000 1958-01-01 ST MCKINLEY DRA... LACFCD 102.00000000000 272-F1 FO1003040 0.00000000000 No DoubleBox  Reinforced Ce..  Standard

2010-03-01 7230000000000 1961-01-01 KS PD 0263 LACFCD 3300000000000 6-FE79 FO100142¢ 0.00000000000 No Round Reinforced Con... Standard

2010-03-01 9490000000000 1961-01-01 KS PD 0263 LACFCD 42.00000000000 €-F679 FO100142¢ 0.00000000000 No Round Reinforced Con... Standard

20100301 7230000000000 1961-01-01 KS PD 0263 LACFCD 42.00000000000 6-F679 FO1001424 0.00000000000 No Round Reinforced Con.. Standard

2010-03-01 9490000000000 1961-01-01 KS PD 0263 LACFCD 42.00000000000 6-F679 FO1001424 0.00000000000 No Round Reinforced Con.. Standard

2010-03-01 1504000000000 1961-01-01 KS PD 0263 LACFCD 42.00000000000 6-F679 FO1001424 0.00000000000 No Round Reinforced Con.. Standard

2010-03-01 1504000000000 1961-01-01 KS PD 0263 LACFCD 42.00000000000 6-F679 FO1001424 0.00000000000 No Round Reinforced Con.. Standard



Presenter Notes
Presentation Notes
Data talbes – record is a row in a table of data. A Field is a column in a table that stores the value of a single attribute. 


Water Utility Management Using GIS

QGIS can support:
e Utility system mapping
e Asset management
* Watershed analysis
* Rate studies

Not “plug-and-play”



Presenter Notes
Presentation Notes
QGIS aides water utility management by allowing the following:  utility system mapping; asset mapping (mentioned in earlier discussion) watershed analysis; and rate study help. 
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Add-Ons

QGIS allows its community of developers to build add-on packages for specific needs
Can become part of the regular functions

Some recent packages are designed to assist with utility management needs
Qwater: integration with EPANet, drainage planning
SAGA Terrain Analysis — Hydrology: watersheds
Qfield: Field data collection

Web searches of “QGIS” and keywords for a task can find blogs and
posts with solutions from the QGIS community



Presenter Notes
Presentation Notes
Once you get comfortable with QGIS or ArcGIS, there is a plethora of various add-ons that you can obtain in order to help streamline the workflow further. Some of the most populat include Qwater, which focuses on drainage planning; SAGA Terrain Analysis – Hydrology, watersheds; and Qfield: Field data collection. 
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Example Asset Management

Storing utility assets in GIS databases

Features Possible attributes (fields) for
. h t
Ways to classify assets .
 Location Aslset# Age
. Length, depth, si
>ize, Iength' 2 Lf):agtion (e(;)PS csclzerdinates
depth, material 3 latitude/longitude) '
e Condition Material

Condition
Cost or value
Ownership

Type



Presenter Notes
Presentation Notes
This is just another visual representation of what I mentioned earlier – you have one asset, and a number of various attributes associated with that asset that can provide more information on the asset itself. 
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Application: Collecting Field Data for Asset Management

Field Data Data Files or Database
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Applications

Operations Planning

Capital Planning

Online and Desktop Maps


Presenter Notes
Presentation Notes
This demonstrates the entire workflow of asset management through QGIS. Data collected in the field can be uploaded to an excel spreadsheet or similar. Table files like excel can be imported into the QGIS interface, which then allows for clear visual displays like the one you just saw. These, in addition, can be used for operations planning; capital improvement; or for including in reports. 


Field Data

Database

Collected via field
surveys or a mobile app

CUPSS DataExport.csv - Excel

Insert Draw Page Layout Formulas Data Review Help Acrobat

Porse, Erik 52l

Q Tell me what you want to do

e ¥ Cut o “ v | = _ - e mx =2 Z AutoSum ~ A
Calibri -1 A AT == 20 Wrap Text General - 2 ;o} R IEI A
PPE@COW . &y E C d' I Fi ﬁt Cell IEEIrt [‘JEEIIet Fi t EH”‘ E.Zrt&'. Find &
aste ) B I U- - - - === == Merge & Center = $ - 0 9 Ea o onditional Format as el nse elete Forma 0l in
- ~ Format Painter L < e Formatting ~ Table~ Styles~ - - - Clear~ Filter~ Select -
Clipboard [F] Font [F] Alignment [F} Mumber [F] Styles Cells Editing L
Al 2 fe | AssetName* &
A B | & | D | E | F | G | H | | | ] | K | L | [ | M | o} | p | Q | R | S | T | -
1 AssetNarrlLocation* AssetCate OtherAsse AssetType OtherAsse AssetlD  AssetSize AssetMatt Longitude Latitude Motes StorageCa LinearFee AcresOfLa Condition Redundan AssetStati Capacity™ CoF* Ca
2 |Lot10BR:Lot10 Treatment Other LID L10BR2 3750 Weeds/D¢ -121.422 38.55403 1 Poor 0% Active Fullsized Minor Y
3 |Lot10BR Lot 10 Treatment Other LID L10BR2 3750 Weeds/D¢ -121.422 38.55403 1 Poor 0% Active Fullsized Minor Y
4 |CTD-RG-4 College TcTreatment Other LID CTD-RG-4 375 Vegetatio -121.423  38.5556 20 40 1 Fair (Aver 0% Active Fullsized InsignificeY
5 |CTD-RG-3 College TcTreatment Other LD CTD-RG-3 375 Vegetatio -121.424 38.55534 20 40 1 Fair (Aver 0% Active Fullsized Insignifics¥
& |[LG-RG-2 Library GriTreatment Other LID LG-RG-2 375 Vegetatio -121.424 38.56065 20 40 1 Fair (Aver 0% Active Fullsized Insignifica¥
7 |Lot7-BR-1Lot7 Treatment Other LID L7-BS-1 3750 Weeds/D¢  -121.42 38.55448 1 Poor 0% Active Fullsized Minor Y
8 -
-
CUPSS DataExport ® 1 »
Ready Jics] m - 1 + 100%



Presenter Notes
Presentation Notes
ArcGIS has an app available for in field collection that allows you to input data directly from the field and have it upload in real-time. This is another example of a table file, because as you can see the information gets uploaded into an excel file for later use. 
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Where Can | Find Data?

Local and state GIS repositories
Administrative boundaries (e.g. cities, counties, districts, sectors etc...)
Infrastructure information (e.g. dams, levees, water/wastewater treatment plants)

US Census Tiger datasets
Census Blocks National Geodatabase

U.S. federal agencies, such as U.S. Geological Survey
Public-Supply Well Water Quality Results
Flood inundation maps

ArcGIS Data Hub GI % LOUNGE



Presenter Notes
Presentation Notes
Several different options for data. Local and State GIS repositories are usually pretty reliable. 


More Information

 Environmental Finance Center Network

SWEFC: “Asset Management 101”:

https://swefcamswitchboard.unm.edu/am/product/asset-management-101-2/

EFC-Network provides technical assistance
https://efcnetwork.org/get-help/

e Rural Community Assistance Corporation (RCAC)
https://www.rcac.org

 American Water Works Association (AWWA)

https://www.awwa.org/Resources-Tools/Resource-Topics/Asset-Management
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Serving the Pacific Southesst

https://www.efc.csus.edu/
Erik Porse
OWP at Sacramento State | UCLA
erik.porse@owp.csus.edu



Presenter Notes
Presentation Notes
Here’s where you can go to find more information. Thanks!

https://www.efc.csus.edu/
https://www.efc.csus.edu/

Asset Management: Some Terms

e Asset Inventory: Detailed data on components of a system and condition

* Level of Service: Maintenance and replacement targets to provide a reliable system
for residents

[ An asset inventory is key to sustainable management and financial planning J




An Example Asset Inventory

Example of an Asset Inventory for a Water Treatment Plant

Nivibar Approximate  Typical Remaining Approximate
Process Unit Units Date of Lifespan Life Span  Replacement Cost or Total Cost Cost/Remaining Life in
Installation (Years) (as of 2011) Original Cost {Unit Cost) Years
RAW WATER PUMPSTATION
450gpm/25 hp Raw Water Intake Pump/Motor 2 1992 10 - 15 10 14,000 28,000 2.800
Raw Water Vacuum Pump 1 2000 3 1 1,500 1,500 1.500
Intake and Raw YWater Line (600 feet of 10" PVC Pipe with
concrete casing) 1 1942 35 - 45 15 45.000 45 000 3.000
Transmission Line from Pump Station to SWTP (~3,100 fest of 8"
PWC C300 Pipe) 1 1992 35 -40 20 22 500 22,500 1.125
SURFACE WATER TREATMENT PLANT

Ozone System:
Ozone Contactor Tower 1 1992 30 - 60 10 320,000 320,000 32,000
Ozone Generator (25 Ibs/day) 2 1992 10 - 15 1 125.000 250,000 250,000
Air Compressor 2 1992 10-15 1 20,000 40,000 40,000
Air Dryer 2 1992 10 - 15 1 20,000 40,000 40,000
Ozone off-gas Destruction Unit 1 1992 10 - 15 1 35,000 35.000 35,000
Ozone alarm system 1 1992 §5-10 2 52,000 52.000 26.000
Coagulant Feed System:
Chemical Feed Pump (14 4 galfday) 2 2005 5-10 3 3,500 T.000 2333
Chemical Feed Day Tank 1 1952 10-15 10 15,000 15,000 \ 1.500 }

"
K Current Replacement \

N N N S S

O <

Needed CIPiyr

Needed CIP/|mo"600 conn) § 175

$ 1,259,195
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Rate Structures & Funding

e Rate structures influence funding
 “Lumpy” budgets

o Indry climates, drought and
seasonal fluctuations can affect
revenue

Income

o Wintertime monthly flow
estimates can provide d APR MAY JUN JuL AUG
reasonable approximation of
indoor use
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Why is Prioritization Important?

* Prioritizing assets helps mitigate failure risks

Amount of Surplus:
Available for Investments or Reserves

Dollars (S)




Why is Prioritizing Important?

* Prioritizing assets helps mitigate failure risks

Dollars (S)

Time

Big Equipment Failure

Need Reserves!




Tracking Progress & Adaptive Management

Review and Update

. Assets

e Asset Characteristics

e LOS goals

e Life Cycle Costs

Funding/Financing Plan Adaptive
Management

(S




QGIS

A free and open-source version of GIS software

Created over many years by a community of developers

Under continual improvements



Presenter Notes
Presentation Notes
The City of Biggs WWTP and land disposal system incorporates the following water and energy conservation practices into their design and operations: 
• Energy Conservation o Design and selection of pumps are appropriately sized 
o Inclusion of variable frequency drives for pumps to allow speed variations that can match flow conditions 
o Installing Supervisory Control and Data Acquisition (SCADA) software that increases the efficiency of process monitoring and operational controls 

• Water Conservation
o Using treated wastewater to irrigate cropland rather than using potable water 
o Installing Supervisory Control and Data Acquisition (SCADA) software that increases the efficiency of process monitoring and operational controls 
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Asset Management for Small Systems:
Tools Available
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Additional Resources for Asset Management

Many options available online to help you...
 Continue learning about asset management
* Assessing assets
* Developing a strategy and writing an AM plan
* Financial planning
* Program review
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Learning Resources and
Additional Trainings
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AM Kan Work!
A. M KAN \NORKI

* Online guidebook to help waterand | ™™ o
wastewater utilities assess the status of
their operations and develop strategic plans
for sustainable service

Resources available:
 Training videos
 Example forms for LOS, criticality
assessments, maps, etc.

SOUTHWEST
ENVIRONMENTAL
FINANCE CENTER
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AM Kan Work!

* Asset Management IQ
* self evaluation tool to help assess progress
in Asset Management activities



EPA Handbook: Asset Management for Small Systems

* Presents the basic concepts of asset
management and provides the tools
to develop an asset management
plan.

Resources available:
 Step by step guide
e Worksheets for LOS, asset
inventory, criticality
assessments, maps, etc.

Asset Management:

A Handbook for Small Water
Systems

One of the Simple Tools for Effective
Performance (STEP) Guide Series

il Tl




EPA Handbook: Asset Management Best Practices

* Not specifically for small systems but a good overview of questions
systems should ask when developing an AM plan

.&EPA Asset Management: A Best Practices Guide

United States

Environmental Protection .
Agency Introduction

This guide will help you understand:

e  What asset Management Means.
Prrpose * The benefits of asset management.
*  Best practices 10 asset management.

. How to i.l'l'l]'l'.ﬂﬂ'.l.i’.‘ﬂ'[ an asset mnnagumf:nt Program.

Target This guide 15 intended for owners, managers, and operators of water systems,
Andience local officials, technical assistance providers, and state personnel.
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Past EFCN Webinars on Asset Management

* Intermediate Asset Management Series '

o Asset Inventory and Mapping -‘ ] A Intermediate Asset
o Level of Service Management Series:
o Criticality = & » Asset Inventory

and Mapping

o Life Cycle Costing

Ft. Southwest Environmental Finance
Center at the University of New

* Ask the Expert Asset Management N, N Mexico
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Upcoming EFCN Webinars

* Intermediate Asset Management Series

O

O
O
O

Asset Inventory and Mapping
Level of Service

Criticality

Life Cycle Costing

 Ask the Expert Asset Management

|
—

Intermediate Asset
Management Series:
» Asset Inventory

and Mapping

Ft. Southwest Environmental Finance
Center at the University of New
Mexico



.’
1 L — '

Developing an Asset
Management Plan



EPA’s Taking Stock of Your Water System

 Guidebook walks through
the developing a simple
asset inventory

* Different elements of
water systems, typical life
expectancies, and
criticality assessments

Elements of a Simple Asset Inventory

A note to the users of this brochure: It's quite likely that all of the details of the asset management plan presented in this brochure will not apply to every small
drinking water system. You should feel free to modify the worksheets and plan so they conform to the particular needs of your system. Help in using this
document, conducting asset inventories, and preparing future plans is available from your State or Tribal Drinking Water Primacy Agency.

Drinking Water Source

The source provides water to the
treatment and distribution systems. Storage
Storage provides a
sufficient amount of water
to average or equalize the
daily water d is. Valves
Valves regulate the flow of

Electrical Systems

Buildings,
Treatment and %

water through the pipes of a
drinking water system.

Hydrants

Hydrants provide water
for fire suppression, line
flushing, and irrigation.

Buildings, Treatment and Electrical System
Buildings contain components of a water system, including

treatment equipment, offices, and pumps.

Treatment plants provide the necessary treatment to
make water safe to drink.

Electrical systems include transformers, motor control

Service Lines
Service lines are the pipes and appurtenances that
are necessary to deliver water from the system’s
water main to the customer’s plumbing
connection. Each service line typically provides
service for one or two users or connections.

Hydrant

centers (MICCs), variable frequency drives (VFDs), alarm
circuits, sensors, level indicators, computers, and wiring.

Service Lines

House




EPA’s Taking Stock of Your Water System

* Includes completed
examples of asset
inventory

Distribution System: Completed Example

You may want to note the location of shut-off valves to isolate particular sections of the system in case of an
emergency.

You may also want to note the location of "as-built" drawings showing the layout of the distribution system.

If your system has many types of pipe (e.g., different size, different material), reproduce this worksheet and list
the information for each type.

Look at receipts or records from the time of installation for the following information:

Type of Pipe Size Length (feet)
PVC 3-inch | 2,200 feet
Where Used or Located

Main St. Line

Remember that maintenance, water quality, use, and soil conditions can affect useful life. Subtract estimated age
from adjusted useful life to determine remaining useful life.

Adjusted Useful Life - Estimated Age - Remaining Useful Life
35 years - 21 years old = 14 years

Whom would you call to service your pipes?

Company/Agency Contact Telephone Number

Chris' Contracting Chris Carpenter (555) 123-4567

Date Worksheet Completed or Revised

8/1/04

Remember that the typical useful life of pipes is 35
years. Inthis example, the system has estimated
that the adjusted useful life will be the same as the
typical useful life because in the past its distribution
system pipes have lasted for the typical number of

years.

Preparations for Pipe Installation in a
Distribution System




West Virginia’s Asset Management for your Water System

guidance to aid water systems to
complete an Asset Management plan
broken into three separate parts:
Basic, CUPSS, and Advanced

g ENVIROMNMENTAL

g@ HEALTH SERVICES

Asset Management Planning

] Introduction and First Steps
Resources available:

e utility self-assessments, tables,
worksheets, and templates

* Excel-based templates are
routinely updated

..........

Y ReEsource s




Presents the basic concepts of asset
management and provides the tools to
develop an asset management plan.

Resources available:
 Step by step guide
 Worksheets for LOS, asset inventory,
criticality assessments, maps, etc.

Asset Management:

Systems

One of the Simple Tools for Effective
Performance (STEP) Guide Series

i | 2
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A Handbook for Small Water
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Fiscal Sustainability Plan Tool



Thank you for attending!

Maureen Kerner, Office of Water Programs
EFC Associate Director, PE
Maureen.kerner@owp.csus.edu

Ella Ban, Office of Water Programs
Environmental Specialist
Ella.ban@owp.csus.edu

Caitlyn Leo, Office of Water Programs
Research Engineer
Caitlyn.leo@owp.csus.edu

= IE:INN\/‘IL\RI\%\IEMENTAL
*\’(
NN CENTER

AT SACRAMENTO STATE

Slides will be available online at:
https://www.efc.csus.edu/

Environmental Finance Center “Get Help” Link:
https://efcnetwork.org/get-help/
* Follow link to request additional free services

Environmental Finance Center Upcoming Webinars Link:
https://efcnetwork.org/training-events/



mailto:Maureen.kerner@owp.csus.edu
mailto:Ella.ban@owp.csus.edu
mailto:Caitlyn.leo@owp.csus.edu
https://www.efc.csus.edu/
https://efcnetwork.org/get-help/
https://efcnetwork.org/training-events/
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