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1. Asset Management Plan Overview

1.1. Introduction

The Hillsborough Water and Sewer Commission (HWSC), located in Hillsborough, NH
engaged Underwood Engineers (UE) of Concord, NH to develop an Asset Management
Program (AMP) for their water system. This water AMP was funded by a $75,000
American Rescue Plan Act (ARPA) grant provided by the New Hampshire Department of
Environmental Services (NHDES).

The following core components are required by the grant unless otherwise noted:

e Vision Statement (optional)
e A brief statement which communicates what the HWSC intends to
accomplish with this AMP.
e Stakeholder Identification
e Define community stakeholder groups, both internal and external.
e Level of Service (LOS) Matrix
e What are the HWSC'’s goals in operating and maintaining the system?
e Goals should be Specific, Measurable, Attainable, Realistic, Timely,
Evaluated, and Re-adjusted (SMARTER).
e Asset Inventory and Condition Assessment
e What assets does the HWSC own?
¢ Which of these assets are able to serve their purpose? Which are not?
e What is the condition of each asset?
e Criticality
e Prioritize assets by their probability of failure versus the impact of failure.
e Financial Overview
e Minimum Life Cycle Cost (Practices) - Estimate costs needed to properly
maintain, inspect, repair and, if necessary, replace assets to maintain the
desired LOS.
e Long-Term Funding Strategy (Budget)
e Review the current operating budget and rate structure.
e Schedule estimated replacement costs over the life of the assets.
e Provide a framework for repair or replace decisions.
¢ Implementation Plan
e Standard Operating Procedures (SOPs)
o Staff roles and training.
e Communication Plan
e Management reporting
e Public outreach
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The estimated costs presented in this AMP typically assume the full replacement of the
asset at the end of its estimated useful life. These order of magnitude cost estimates,
used in conjunction with project prioritization, are a useful financial planning tool which
helps to identify assets that should be evaluated for inclusion in a capital improvement
plan (CIP). All dollar values contained within this report are in 2024 dollars.

The decision as to whether full replacement of a given asset is required or whether a
repair will suffice will be made during the capital planning process. Inflation and borrowing
costs, if applicable, should be taken into consideration at that time. This AMP does not
address anticipated expansions or upgrades unless otherwise noted.

The terms ‘horizontal’ and ‘vertical’ are used to characterize assets. Vertical assets are
those facilities containing multiple components. A booster pump station, for example,
typically includes piping, pumps and motors, control panels, and a building, and is
considered a vertical asset. Horizontal assets are typically buried infrastructure such as
distribution mains or valves.

1.2. Operation and Functioning of ArcGIS and Related Apps

The HWSC purchased a Basic ArcGIS Pro subscription. The first annual payment was
reimbursed through the grant. The subscription includes ArcGIS Pro desktop software,
an ArcGIS Online (AGOL) account, and the use of ArcGIS apps. Field Maps, Survey123,
Story Maps, and Dashboard apps were used to set up this asset management program.

A summary of the system is provided in paragraphs 1.2.1. through 1.2.4. Detailed
instructions are provided in Appendix A.

1.2.1. Inventory Files

Inventory files were developed by UE based on information provided by the HWSC and
were uploaded to the HWSC’s AGOL account. The files can be viewed by field workers
in the Field Maps app from a device, such as a tablet or a cellular phone. They can also
be viewed and edited from ArcGIS Pro, the desktop software.

The inventory files were developed using the following information.

a) Hydraulic model export - 2020

b) Stantec water system map — 2007

c) Record drawings (WTF, Bridge Street)

d) Tie cards for shut off valves and gate valves.

e) GPS points collected by UE in the field.

f) Initial Lead Service Line Inventory prepared by Hazen & Sawyer — 2024

g) Annual Reports (Information regarding disinfection system upgrades, Bible Hill
Tank mixer and sampling building)

h) Historical Aerials (Determine age of Bible Hill Tank)
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A full list of files and their current status is provided in Table 1-1 below.

Table 1-1 Inventory Files and Location

File Name Description Location
Hydrants Point file
Valves Point file
Water_Mains Line file
Hydrant_Services Line file

Water Vertical_Inventory | Table

Private Valves

Point file

Private Water Mains

Line file

Private_Hydrant_Services | Line file

Private_Hydrants

Point file

GPS_Points

Point file

Non_GPS_Point Valves | Point file

HWSC AGOL Account (arcgis.com, My
Content, Water System folder)

1.2.2. Inspection and Maintenance Records

Inspection and maintenance records are tracked using electronic forms created and
accessed using Survey123 apps. The components of Survey123 are summarized in
Error! Reference source not found.below. Training was provided to HWSC staff for the
items in white. Training was not provided for the items in gray but can be provided at a
later date under a separate contract if desired.

Table 1-2 Survey123 Components

Name Description Location
Survey123 . - Field device such as a tablet or smart
App for accessing and filling phone. Can be downloaded from the
out electronic forms.
apple store or google play.
Survey123 website | Website where information https://survey123.arcgis.com/

collected by forms is stored,
can be accessed, and edited.

Survey123 web app

An app used to make simple
Survey123 forms

https://survey123.arcgis.com/surveys
Select ‘Blank Survey’ or ‘Template
Survey’

Survey123 Connect

A desktop app used by UE to
create and publish Survey123
forms

Desktop. Can be downloaded from
the Microsoft Store.

December 2024
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When a field worker opens the Survey123 on their device, they can select a form to begin
entering data. In the example below, the valve exercising form has been selected.

Figure 1-1 Select a Survey Form in the Survey123 App

Hillsborough Hillsborough Valve
Hydrant Mainten... Exercising Form

Click “Collect” in Survey123 App to begin entering information.

Figure 1-2 Click “Collect” to Enter Data

Hillsborough Valve Exercising Form

e Owner: HillsboroughW-S
T Created: 11/1/24 10:22 AM
| Modified: 11/14/24 5:17 PM

° Collect < >
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The date and time are populated automatically. Select the name of the inspector. Select
‘Other’ to add a name that is not on the list. Select the “System Map” and zoom in on the
location of the valve. Click on the check mark in the lower right to set the desired location.

Figure 1-3 Survey123 System Map
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This will narrow down the number of valves in the pick list below the map to include only
those valves within a 100-foot radius. Selecting a valve from the list will automatically
populate several fields in the form such as the location, installation year, diameter, and
approximate number of turns based on the AWWA formula.

(Valve Diameter x 3) + 3

Figure 1-4 Select Valve From Drop Down List

Hillsborough Valve Exercising Form
X : o &

Valve ID#:

V188 < ® v

Valve Location:

West Mill St ®

Installation Year:

1995 ®

Purchased Year:

Direction to open:
Right

Left

Valve Diameter (in):

8 ®
For gate valves-- Number of turns per AWWA
formula:
27 ®
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The user will be asked if maintenance on the valve is needed or was performed. Additional
detail can be provided in a text field below this question. When complete, click on the
check mark in the lower right corner.

Figure 1-5 Use Survey123 Form to Record Maintenance Activity

Hillsborough Valve Exercising Form R

Purchased Year:

Direction to open:
Right
Left

Valve Diameter (in):

For gate valves-- Number of turns per AWWA
formula:

Does valve require maintenance?
Yes

No

)
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When the survey form is completed, the entry will be stored on a table in the HWSC’s
AGOL account at survey123.arcgis.com. The data can be edited from there or
downloaded in a number of formats, including ArcGIS shapefiles and feature classes, or
an Excel spreadsheet.

Survey123 results have also been included in the HWSC’s Water system map and can
be viewed by users in the field.

The following Survey123 forms have been saved to the HWSC’s AGOL account at
survey123.arcgis.com.

e Hydrant inspection and flushing form.
e Valve exercise form.

Figure 1-6 View and Edit Data Collected in Survey123

U O hitps arcgls.com

@ Getting Ssarted Python - How tosslec., () Free altematives to Tw.. (@ Lead Furding Assistan_ @ Google Maps [l Cancard, e 10-Day [ crther Bookmarks

ArcGIS SurveyT123 - Mysurveys  Organization a Watar and Sewer

Hillsborough Valve Exercising Form

Hillsberough Valve Exercising Form

-
Hhabero
L]
Nov 15, 2024, 11:09:00 AM
Hillshorough Valve Exerci...

& EditDate « ++  Dateand Time ¢ o+ Nameofinspector: & «--  Other-Nameaof.. & e« ValweIDF o Nabilemon O 4z
1H15/2024, 1112 AM 18 Other Mhblank vig? Henmnikes 5t Mtk
1"
1 Other mislank V105 Wondlewn Ave Lat: 43.124239 Lon: -71.886012

nnnnn

1.2.3. ArcGIS Pro - Inventory File Editing and Financial Planning

While simple edits can be made to the files in AGOL or Field Maps, UE recommends that
most editing be done using the desktop software, ArcGIS Pro. ArcGIS Pro has more
robust editing capabilities than Field Maps or AGOL. These capabilities can save the user
time and eliminate errors.
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UE has developed a set of Python tools for the HWSC to use to develop a financial
planning spreadsheet using the inventory files. These tools can be run from within ArcGIS
Pro. Python has been integrated with ArcGIS software since 2004. The Python tools
developed by UE automate repetitive, multi-step tasks related to updating the inventory
files and creating the financial planning spreadsheet. These tools have been provided to
HWSC and have been saved to the GIS workstation.

Table 1-3 Python Script Tools

Tool Name Function

Creates an Excel file containing duplicate asset
identifiers, if any.

001_Calculate_Inventory_Fields Calculates fields within the inventory tables.

004_Update_Replacement_Costs | Updates replacement cost for all assets of the
same ‘asset type.’

020_Combine inventory files into | Combines all selected inventory files into one
one table and geodatabase table. Schedules estimated
replacements each year for the first ten years,
and each decade for ten decades. These
estimates are added as columns to the combined
inventory table.

065 Export_to XLSX_ ArcGISPro | Exports the combined inventory table or other
selected files to an Excel table in ‘xIsx’ format.
This can also be done using the built in “Table to
Excel’ tool. However, the output will be a simple
spreadsheet rather than a sortable table.

070_Export_to XLSX with_Pivot_ | Exports the combined inventory table to an Excel
Tables file, and automatically generates pivot tables and
charts. Note that this script includes Python
modules which are not

A table detailing each of the fields in the inventory files are provided in Appendix B. This
table explains the source of the information in each field.

The financial planning spreadsheet is an Excel spreadsheet which includes a combined
inventory table of all water system assets, including distribution mains, valves, and
components of vertical assets, such as booster pump stations, storage tanks, and
treatment facilities. It also includes summary tables and charts, several of which have
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been included in this report. Print outs of the summary tables have been provided in
Appendix C.

1.2.4. Story Maps and Dashboards — Communication and Outreach

As mentioned in paragraph 1.2. , the HWSC’s ArcGIS subscription also includes access
to the Story Map app and the Dashboard app. A Story Map is similar to a PowerPoint
presentation. It can be embedded in the HWSC’s website and includes interactive
elements, such as a map or tables and charts. A Dashboard includes one or more charts
or tables, which can be used to summarize information.

The inventory files were used to create Story Maps and dashboards on the HWSC'’s
AGOL account. A ‘view’ layer was created from the inventory files to provide the public
with a simplified and non-editable version of the files in an interactive map. A dashboard,
or a set of summary charts and tables was developed as well. The dashboard elements
were included in the Story Map.

Screen shots of the Story Map are provided in Appendix C.

1.3. Vision Statement, Stakeholder Groups, and Level of Service (LOS) Goals

A Level of Service Workshop was held on September 14, 2023. The HWSC’s vision
statement was discussed, and stakeholder groups were identified as part of the Level of
Service workshop, a set of SMARTER goals were developed. SMARTER goals are
defined in paragraph 1.1. . See Appendix E for the LOS Matrix and Workshop Minutes,
and Section 2 for a more information.

The HWSC provided a revised vision statement in April 2024. The revised vision
statement has been incorporated into the LOS Matrix.

1.4. Criticality and Prioritization

To allocate scarce financial and physical resources in an efficient manner, UE
recommends a systematic prioritization of assets. This AMP utilizes two parameters to
prioritize assets - probability of failure and impact of failure.

Criticality is defined by the probability of failure versus the impact of failure. For example,
the probability of failure for an old, cast iron pipe may be high, but its impact of failure on
system operation will be low if it affects very few customers or if it is unlikely to cause a
health or safety hazard.
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Risk score is the probability of failure score multiplied by the impact of failure score. This
AMP categorizes assets by their criticality and ranks them by their risk score.

1.4.1. Probability of Failure and Condition Score

The probability of failure is based on numerous factors including age, material,
performance, and most importantly, condition. Condition is usually, but not always,
correlated with age. Going forward, the HWSC can use the Survey123 forms provided to
document the condition of its water system assets.

To initiate the process of prioritizing assets for evaluation, probability of failure was initially
surmised based on the age of the asset. Age is a contributing factor in most asset failures;
however, it is not always the main factor or the only factor. Therefore, it is important to
routinely collect information on asset condition and monitor asset performance and
capacity.

Table 1-4 below describes the probability of failure scoring criteria based on the
remaining useful life of the asset.

Table 1-4 Probability of Failure Scoring Based on Remaining Useful Life

Probability of Failure Remaining Useful
Score Life
1-—Very Low >50 years
2 -Low >20 and <= 50 years
3 - Moderate >10 and <= 20 years
4 - High >0 and <= 10 years
5 — Very High <=0 years

As more information on the assets is collected, probability of failure scoring will be
assigned based on condition, capacity, and performance. Scoring criteria is described in
Table 1-5 below.
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Table 1-5 Condition Score
Condition

Score Description

Asset is in excellent condition and extremely reliable. No known
1 — Very Good defects, capacity issues, or recurring maintenance issues.

Asset is in good condition, but sporadic failures are possible. Minor
defects or recurring maintenance issues have been noted. There are
2 - Good no known capacity issues.

Asset is in fair condition with moderate defects, recurring
maintenance issues, or possible capacity issues. More information
about the asset is needed. May require more frequent monitoring due
3 - Moderate to a high impact of failure or recurring operational issues.

Asset is in poor condition with significant defects or has serious
recurring maintenance issues. Capacity and performance issues
have been identified. Repair or replacement should be scheduled
4 - Poor within one or two years, or as soon as possible.

Asset is likely to fail or has already failed to meet performance
requirements. Repair or replacement should be scheduled as soon
5 — Very Poor as possible, preferably within one year.

1.4.2. Impact of Failure

The second parameter to consider in calculating the criticality of an asset is its impact of
failure on the system. A failure which could result in an environmental, public health, or
safety hazard would have a high impact of failure. On the other hand, a failure which
would result in a minor inconvenience to a small number of customers would have a low
impact of failure. Table 1-6 below describes the criteria used in assigning impact of failure
scores for each asset.
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Table 1-6 Impact of Failure Scoring

Impact of Description Repair Method and
Failure Score Cost
1 —Very Low Affects a small number of customers, Repair not especiall
Impact of little to no risk to health and safety, and di P P y
) : . ) ifficult or costly.
Failure little to no risk of environmental damage.
Affects a moderate number of
2 — Low Impact | customers, little to no risk to health and | Repair not especially
of Failure safety, and little to no risk of | difficult or costly.
environmental damage.
Potential to impact a moderate to large
3 — Moderate number of customers or a single Moderately difficult and
Impact of important customer. Unlikely to affect expensive to repair
Failure public health and safety or cause P pair.
environmental damage.
Located in a congested area or on a
4 — High major roadway. Potential to impact a Difficult and expensive
Impact of large number of customers. Possible to repair
Failure effect on public health and safety and '
environmental damage.
Potential impact on a large number of
5 — Very High customers or an important customer. e
Impact of Probable effect on public health and Ej((tfr:gﬁz ?(;ff;gul;i?nd
Failure safety and high potential for P pair.
environmental damage.

1.4.3. Criticality and Risk Score

As mentioned in paragraph 1.4. , the criticality of an asset is defined as its probability of
failure versus its impact of failure. Multiplying the probability of failure by the impact of
failure results in a value known as the “risk score.” Criticality is a way to categorize the
assets, and risk score is way to rank the assets.

For example, an asset with a probability of failure score of 3 and an impact of failure score
of 2 results in a risk score of 6 as 3 x 2 =6, and the criticality rating would be “frequent
monitoring.” However, an asset with an impact of failure score of 3 and probability of
failure score of 2 would have the same risk score of 6, but the criticality rating would be
“limited monitoring.” A brief explanation of the criticality categories is provided Table 1-7
and the critically matrix is shown in Figure 1-7.

December 2024 Page 17 /|



Hillsborough Water and Sewer Commission Water AMP Report

Table 1-7 Criticality Descriptions

Criticality Rating General Description

Highest Risk High probability of failure and high impact of failure.

Priority Renewal High probability of failure and low to moderate impact of failure.
Frequent

Monitoring Moderate probability of failure and low to high impact of failure.
Limited Monitoring | Low probability of failure and low to moderate impact of failure.

Figure 1-7 Criticality Matrix

5
PRIORITY HIGHEST
RENEWAL RISK
a4
d
o
]
=
v 3
[V,
o FREQUENT
e MONITORING
—
@ 2
<
< LIMITED
& MONITORING
1
i 1 2 3 4 5
| .
IMPACT OF FAILURE
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2. Vision Statement, Stakeholder Identification, Level of Service Goals

A Level of Service Workshop was held on September 14, 2023. At that workshop,
specific goals for the water system were discussed, stakeholders were identified, and a
vision statement was developed.

2.1. Vision Statement

Subsequent to the LOS workshop, the HWSC expanded upon its vision statement for its
website. The revised vision statement is provided below.

Our mission is to provide an uninterrupted, high-quality supply of water to our
customers, to collect and treat wastewater, and return clean water to the environment.
While fulfilling our mission we strive to:

« Conserve and protect our reliable, high-quality water supply for present and
future generations.

» Meet or surpass public health standards, environmental standards, and support
fire protection.

« Operate, maintain, improve, and manage our water and wastewater
infrastructure in a cost-efficient manner.

« Manage finances to support Commission needs and maintain reasonable water
and wastewater rates.

« Maintain a safe and professional workforce.

» Understand and respond to customers’ expectations for service.

2.2. Stakeholders

The following stakeholders were identified in regard to the HWSC’s water system.

Water System

Customers
OSRAM (largest customer)
Commissioners and staff

2.3. Level of Service Goals

The HWSC'’s LOS goals are detailed in the LOS Matrix provided in Appendix D.

2.4. Recommendations and Next Steps

The HWSC should update the LOS Matrix spreadsheet once per year or as needed. The
spreadsheet also includes a tab where future goals can be listed and added to the LOS
Matrix later if appropriate.
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3. Asset Inventory, Condition Assessment, and Asset Prioritization
3.1. Water System Background

The HWSC water system serves 904 customers within the Town of Hillsborough. The
existing source of supply is the Loon Pond reservoir. Water flows by gravity from the
reservoir to the slow sand filtration plant, which includes three filter bays. HWSC added
filter media in 2023, the first time since the plant was built in 1995.

The disinfection system was upgraded in 2014 to address high disinfection by-products
(DBPs). The original sodium hypochlorite system (NaOCI) was replaced with chloramines
for primary disinfection and UV for secondary disinfection. Potassium hydroxide (KOH) is
used for pH control and zinc orthophosphate is used for corrosion control.

The treated water flows to a clearwell where is it pumped to the Bible Hill Reservoir by a
high demand pump. The Bible Hill Reservoir is a one-million-gallon reinforced concrete
tank built in the 1990’s. Piping improvements were completed in 1999, a mixer was added
in 2012, and a sampling building was completed in 2023. At that time, sampling equipment
was relocated from the vault to the building.

The distribution system was first installed in the late 1800’s. It has been expanded and
upgraded since then. A map of the water distribution mains by age is provided in
Appendix G. HWSC is currently focusing on water distribution system improvements and
plans to coordinate water and sewer projects.

Horizontal water system asset quantities are summarized Table 3-1 below.

Table 3-1 Summary of Horizontal Water Assets by Distribution System

Asset Type Unit Quantit
Blowoffs EA 2
Gate Valves - Hydrant EA 95
Gate Valves - Water Main EA 148
Hydrants EA 122
Hydrant Services LF 6,369
Service Lines (domestic) EA 874
Water Mains LF 131,499
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3.2.

Description of Estimated Useful Lives

The estimated useful life for each asset type is summarized in Table 3-2 below.

Table 3-2 Estimated Useful Life for Horizontal Assets

Useful Sum of

Asset Type Material Life Quantit
Blowoff Ductile Iron (DI) 50 2
Gate Valve - Hydrant Ductile Iron (DI) 50 93
Cast Iron (CI) 50 2
Gate Valve - Water Main Ductile Iron (DI) 50 148
Hydrant Cast Iron (CI) 50 122
Hydrant Service Ductile Iron (DI) 85 713
Unknown 75 5,656
Water Main Cast Iron (ClI) 110 81,226
Ductile Iron (DI) 85 47,078
Galvanized 50 391
HDPE 75 681
Unknown 75 2,123

The useful life of select vertical assets are provided in Table 2-3 below. A full list is

provided in Appendix F-5.

Table 3-3 Estimated Useful Life for Select Vertical Assets

I:lLOr:lEse? Process Asset Type Ufi?;u'
Flow Meter 10
Level Sensor Equipment 20
Pipe gallery 50
200 | Water Treatment-Slow Sand G2 TR 20 e e
Filtration y 50
structure
Slow sand filter media 25
Underdrain 50
Underdrain Header 50
Chloramine Feed Pump 5
Chloramine Piping & Tubing 5
2.05 Water Treatment - Disinfection | UV Control Panel 30
UV Disinfection Unit 30
UV Power Distribution Unit 30
3.03 Water Storage Buried Concrete Tank (1 MG) 50
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3.3. Prioritization of Assets

3.3.1. Impact of Failure

The impact of failure score was assigned to each vertical asset based on the importance
of its role in the overall system, whether redundancy has been built into the system, and
the cost or difficulty of an emergency repair, among other factors.

Table 3-4 Impact of Failure Summary — Vertical Assets

Impact of
Failure Asset Type
5 — Very High i?:‘ii’g/s—related components, such as eye washes, platforms, and
. Control panels and ventilation equipment. Items with no
4 - High
redundancy.
3 - Moderate Critical components with redundancy such as well pumps.
Structural components with long useful lives. Stand-by generator
2 -Low and related components. Components which are accessible and
easily repaired.
Components which are peripheral to the functioning of the system,
1 —Very Low . . , )
or are very long lived and easily repaired, such as an access drive.

The impact of failure score for horizontal assets was assigned based on the number of
people who might be affected by a failure, the potential to negatively affect public health
and safety, the potential to impact environmental health, the potential to cause the system
to be out of regulatory compliance, or the expense and difficulty of a repair. A map of
water distribution mains by impact of failure is provided in Appendix G-2.

3.3.2. Probability of Failure and Condition Assessment

Initially, the probability of failure score was calculated for each asset based on its
estimated remaining useful life as discussed in paragraph 1.4.2. If the system operators
assign a condition score of 4 or 5 to an asset, meaning that the asset is in poor or very
poor condition, the probability of failure score will be populated with the condition score.
The ‘replacement year’ of the asset will be set to the current year if the condition score is
5 (very poor) or the following year if the condition score is 4 (poor). A map of water
distribution mains by probability of failure is provided in Appendix G-3.

3.3.3. Criticality and Risk Score

As discussed in section 1.4.3. , criticality and risk score are determined by the impact of
failure score and the probability of failure score. The highest risk assets, along with their
risk scores, are listed in Table 3-5 and Table 3-6. The HWSC’s assets are shown in the
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scatter plot in Figure 3-1 following the tables. The points have been slightly modified so
that they do not overlap, making the chart more readable. A map of water distribution
mains by criticality is provided in Appendix E-4.

Table 3-5 Summary of Highest Risk Vertical Assets

Useful
Risk Score Asset Description Year Installed Life
20 Chloramine Storage and Feed Equipment 2015 5
20 Level Sensing and Control - Floats 1995 20
Potassium Hydroxide Storage and Feed
20 Equipment 1995 15
Zinc Orthophosphate Storage and Feed
20 Equipment 1995 5
16 Eyewash/Shower 1995 30

Table 3-6 Summary of Highest Risk Horizontal Assets

Gate Valve -

Water Main Water Main Gate Valve —
Location (If) (ea) Hydrant (ea) Hydrant (ea)
Bible Hill Rd 2,327 5
Butler St 3 3
Central St 2 2
Church St 4 4
Gay Ave 1 1
Henniker St 4 2
Hoyt Ln 1 1
Myrtle St 2 1
Newman St 2 2
Park St 1 1
Pleasant St 1 1
School St 1 1
Walnut St 1 1
West Main St 2 2 2
Woodlawn Ave 3 2
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Figure 3-1 Assets by Impact of Failure and Probability of Failure
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3.4. Recommendations and Next Steps

HWSC is encouraged to update attributes and populate condition scores in the inventory
files based on their field evaluations and asset performance. The current inventory should
be considered as a starting point.
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4. Financial Overview
4.1. Current Replacement Value of Assets

It is useful for the HWSC to know the current replacement value of its water assets. This
can be used to communicate the value and importance of the water system to the public.
The value of fully depreciated assets will not be reflected on the Department’s balance
sheet.

Table 4-1 Estimated Replacement Cost of Water System Assets (2024 Dollars)

Facility Name or Pressure Zone Total

Water Distribution System $71,921,135
Loon Pond Water Treatment Plant $6,788,500
Bible Hill Storage Tank $1,500,000
Grand Total $80,209,635

Figure 4-1 Estimated Replacement Cost of Water Assets (2024 dollars)

Loon Pond Water Treatment Plant, 56,788,500

e _Bible Hill Storage Tank, $1,500,000

W Water Distribution System
® Loon Pond Water Treatment Plant

m Bible Hill Storage Tank

Water Distribution System,
$71,921,135
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4.2. Rate Model

HWSC is proactive when it comes to setting rates. Rates are reviewed frequently, and
funds are set aside for future needs. Communities sometimes keep rates artificially low
by funding only basic operating costs. There are risks associated with this approach.

¢ |f maintenance is deferred, the water system may face an emergency repair that it
cannot fund with its own resources. In that case, money for the repair often comes
out of the Town’s general fund. Repairs or replacements done on an emergency basis
are typically 5 to 10 times more expensive than planned repairs or replacements.

¢ |n addition, the Commission may also miss out on grant opportunities for capital
projects if it is not positioned to take advantage of them when they are available.

o User fees may require a large, sudden increase to fund system needs. It may be
difficult for the water customers to absorb the large increase. Affordability includes
anticipating rising costs due to inflation and other factors, setting aside money for
emergency repairs, and positioning the community to take advantage of principle
forgiveness and grants.

UE notes that the Commission has already developed emergency and capital reserve
accounts to plan for future expenditures and funds those accounts annually. Accrued
funds in these accounts are used to pay for capital improvements projects and emergency
repairs. UE completed a water rate model for the Commission as part of the asset
management plan to assist the Commission in continuing to plan for future water system
needs. The model inputs include the following information from the Commission:

Account data

Water consumption

Current Rates

Prior Revenue and current year budget
Existing debt schedule

Upcoming capital projects

Current reserves

This data, along with asset management needs identified in this study, was used to
estimate needed rates. The model includes four rate scenarios as follows:

e Base (Rate Setting Sheet 2A): This scenario matches existing revenues to existing
expenditures.

e Base + Asset Management (Rate Setting Sheet 2B1): This scenario matches
existing revenues to existing expenditures, while adding an additional $303k line
item for asset management to the existing budget. The asset management value is
based on 50% of the next ten-year replacement cost, minus the cost of the Park &
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Whittemore project, divided by ten for an annual cost, and finally subtracting out
$137k annually from capital reserve funding already performed by the Commission.

e Base + Asset Management as a $1.52M Loan (Rate Setting Sheet 2B2): This
scenario matches existing revenues to existing expenditures, while adding in asset
management as a 20-year $1.52M loan (this assumes the $303k calculated above
x 5) with a 3.5% interest rate. This is annual payment of $90,432.

e Base + Asset Management + Lead Service Line Inventory (LSLI) Projects: This
scenario is intended to match revenues to expenditures, add in $303k annually for
asset management, and finally add any additional projects that may result from the
Lead Service Line Inventory project currently underway. As this work is still ongoing,
not projects have yet been identified, so this scenario will be kept as a placeholder.

These scenarios result in the proposed rate increases and annual bills for an average
residential user at 150 gpd and the current rate of $14.17 per 1000 gals as outlined in
Table 3-2:

Table 4-2 Summary of Water Rate Model Scenarios

Scenario 20241 2025 2026 2027 2028 2029
Base 35% 0% 4% 4% 4% 4%
$776 $776 $807 $839 $873 $908
Base +  Asset 35% 35% 4% 2% 2% 2%
Management? $776 $1,047 $1,089 | $1,111 $1,133 | $1,156
Base +  Asset 35% 0% 4% 14% 4% 4%
Management Loan? $776 $776 $807 $920 $957 $995
Base +  Asset 35%
Management +| $776 TBD TBD TBD TBD TBD
LSLI2

1. Rate increase became effective July 2024.

2. Scenarios show examples of rate impacts when using different methods (i.e., annual savings vs. one time loan)
and no principal forgiveness. The scenarios should be refined as the Commission plans for more asset
management projects and the percent of principal forgiveness in determined.

The rate model indicates that a 35% rate increase is needed to match existing revenues

to existing expenditures. This increase will not fully match revenues to expenditures until

2025 since it only became effective for the third billing cycle of 2024. A 4% annual

increase is applied thereafter to keep up with inflation. If the Commission were to fund

asset management at $303k annually, this would require another 35% rate increase in

2025 (see scenario 2). This would have a significant impact on rates, so UE outlined an

alternative funding option utilizing a $1.52M loan (see scenario 3). This results in a

reduced impact to rates. It is noted that no principal forgiveness is assumed for the loan.

Based on this year's SRF affordability index, Hillsborough is currently at about 1.5, which

would qualify for some principal forgiveness. NHDES is also currently offering 71%

principal forgiveness for lead service line replacement projects.
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5. Lead Service Line Inventory

A Lead Service Line Inventory (LSLI) was prepared by Hazen and Sawyer for the
Hillsborough water system and submitted to NHDES in October 2024 to comply with the
EPA’'s Lead and Copper Rule Revisions (LCRR), and Lead and Copper Rule
Improvements (LCRI). The intent of the LSLI effort is to identify and replace any lead or
galvanized service lines that have the potential to be a significant contributor to elevated
lead levels in drinking water, which is a health risk. Per the LCRI, every Public Water
System is required to comply with the following:

e Submit an initial Lead Service Line Inventory to NHDES by: October 16, 2024
e Provide Public Information to customers by: November 15, 2024
¢ Update Lead Sampling Plan by: October 1, 2027

e Develop a Lead Service Line Replacement Plan (if necessary) by: October 1,
2027

e Summary Results of Lead Service Line Inventory

HWSC staff is currently reviewing the inventory and comparing it to backup
documentation to ensure that all available information has been captured and that the
inventory is as complete and accurate as possible.

The results of the initial survey are shown in the figures below.

Figure 5-1 System Side Service Line Material Classification

Galvanized requiring
replacement, 15

Brass, 1 _
System_Material_Classification: -
Unknown - Unlikely e . B

Lead, 23 3 i
m Galvanized requiring replacement

= Non-Lead - Copper

# Non-Lead - Other
Unknown - Material
Unknown, 203

= Non-Lead - Plastic
= Unknown - Material Unknown

m Unknown - Unlikely Lead

Non-Lead - Plastic, 3__

Non-Lead - Other, 88 _— 4
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Figure 5-2 Customer Side Service Line Material Classification

Galvanized requiring replacement, 8 _

Brass, 24

unknown - Unlikely Lead, 18— 4

= Brass

= Galvanized requiring replacement

Unknown - Material Unknown, 100 __ ® Non-Lead - Copper

= Non-Lead - Other

Morn-Lead - Plastic, 6 u Non-Lead - Plastic

m Unknown - Material Unknown

m Unknown - Unlikely Lead

Non-Lead - Other, 57—

Figure 5-3 Service Line Material Classifications - Entire Combined

Galvanized requiring
replacement, 22

m Galvanized requiring
replacement

® Non-ead

= Unknown
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6. Implementation Plan
6.1. Implementation Plan Description

As discussed, in paragraph 1.2. on page 6, the AMP consists of the following
components.

e Software and equipment.
o Workstation to run ArcGIS Pro Desktop software.
o An ArcGIS Online (AGOL) account where inventory and related files are
stored and mapped.
o Tablets to run apps to be used by field personnel.
= Field Maps to view maps stored on AGOL.
=  Survey123 to document inspection and maintenance information.
o Story Maps and Dashboard apps.
» Used to create and share information with stakeholders.
o ArcGIS Pro Desktop software.
= Run Python scripts to recalculate fields in inventory files and export
results to the financial planning spreadsheet.
= Make extensive edits to inventory files.
e LOS Matrix in Excel format.

6.2. Standard Operating Procedures (SOPs)

A print-out of the SOPs has been provided in Appendix A. This document has also been
provided as a bookmarked pdf file so that HWSC personnel may more easily find the
instructions for a particular task.

6.3. Staff Positions and Responsibilities for Implementation and use of AMP

Duties are split between the Administrator and the Water System Operator. The
Administrator is responsible for updating and refining the Story Map and Dashboards, as
well as updating the inventory files in ArcGIS Pro and running the tools to create the
financial planning spreadsheet. The Water System Operator will be responsible for
collecting information and entering it into Survey123 forms, checking information collected
by other staff, and assisting the Administrator with inventory updates.

6.3.1. Training Completed During AMP Development

UE conducted three staff trainings as part of this asset management program. Each of
the trainings is described below.

1. Training Session 1 — Survey123 forms data collection and retrieval.
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2. Training Session 2 — ArcGIS Pro editing inventory files and running tools to
create financial planning spreadsheet.

3. Training Session 3 — Story Maps and Dashboards. A Story Map about how to
make a Story Map may be accessed at this link: https://Story
Maps.arcgis.com/stories/fc8b2f5f80624505be4 1493f6c8e580a

6.3.2. Additional Training Resources

There are courses offered by the University of New Hampshire’s Geospatial Technologies
Training Center in all aspects of ArcGIS software used in the AMP. A list of those training
courses thought to be the most helpful is provided below:

e Introduction to ArcGIS Pro - https://extension.unh.edu/IntroArcGISPro

e ArcGIS Online Backstage Pass - https://extension.unh.edu/resource/arcgis-
online-backstage-pass-online-workshop

e Level Up Your ArcGIS Story Maps - https://extension.unh.edu/resource/level-
your-arcgis-Story Maps-online-workshop

e ArcGIS Dashboards Tips and Tricks - https://extension.unh.edu/resource/arcqis-
dashboards-tips-tricks-online-workshop

6.4. Recommendations and Next Steps

At present, the HWSC has only one Basic ArcGIS license. As they continue to develop
the program, it is recommended that they purchase additional Field Worker licenses to
separate the field data distribution function from the administrative function.

The HWSC is also encouraged to develop its own Survey123 forms.

6.5. Communication Plan Description

The primary method of communication will be Story Maps. Story Maps can be created in
the Story Map app, which is accessible through AGOL. A Story Maps can be thought of
as a PowerPoint presentation, but rather than separate slides it is one continuous online
document. Dashboards and interactive maps can also be included in the Story Map.

The information used to develop the dashboards and interactive map comes from a non-
editable version of the inventory files. On AGOL, the inventory files are hosted feature
layers. Non-editable feature views were created from the feature layers and used to
create the dashboards and interactive map in the Story Map.
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The Story Map can be shared with the public by selecting the ‘share with everyone’ setting
and embedding it in the Hillsborough Water and Sewer Commission website.

For those customers who prefer paper media over digital, a flyer can be created using the
tables and charts in the financial planning spreadsheet.

6.6. Recommended Communication Method for Stakeholders

The Story Map is the recommended communication method for stakeholders. The
dashboards created for the Story Map can also be used in brochures or flyers, which can
be included in customer mailings.

6.7. Proposed Frequency for Communication

The Story Map should be updated yearly at a minimum by office administration.

6.8. Example Communication Format for Stakeholders

Screenshots of the Story Map are provided in Appendix E.

6.9. Recommendations and Next Steps

A feature layer of inspection and maintenance activities will be populated as staff uses
the Survey123 forms. A non-editable feature view can be created from the feature layer
and can be added to Story Map, if desired, to share information about what system
operators have accomplished throughout the year.
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7. Conclusions and Recommendations
7.1. Asset Management Program

This Water AMP has been funded by a $75,000 ARPA grant provided by NHDES. The
HWSC purchased a Basic ArcGIS Pro subscription to help manage its water system
assets. The subscription includes ArcGIS Pro desktop software, which can be used to
update and revise the inventory files and generate the financial planning spreadsheet.

It also includes an AGOL account where maps and inventory files are stored, and access
to apps such as Field Maps, Survey123, Story Maps, and Dashboards. Field Maps allows
users in the field to view the system maps on their devices. Survey123 allows users to
collect and submit inspection and maintenance information about the system. Story Maps
and Dashboards provide a way to summarize and share information about the system
with stakeholders.

7.2. Level of Service

A workshop was held on September 14, 2023, to develop a vision statement and
formulate goals for the Water and stormwater systems with input from stakeholders.

Minutes from the LOS Workshop as well as a LOS Matrix have been provided in
Appendix F.

7.3. Asset Inventory and Condition Assessment

The slow sand filter plant and the Bible Hill Reservoir are fairly new, and replacements
and upgrades have been completed as needed. The HWSC plans to turn its attention to
improving its horizontal water distribution system assets. These assets include water
service lines which were inventoried by Hazen and Sawyer. Staff is currently reviewing
the inventory and making corrections as needed.

7.4. Financial Overview

A rate model was completed as part of this AMP. HWSC increased rates in accordance
with the findings of the model in July 2024.

7.5. Implementation Plan

The operational components of the AMP include a Basic ArcGIS Pro license, an AGOL
account with access to the Survey123 app and the Field Maps app. Python script tools
have been provided to streamline inventory file updates and produce a financial planning
spreadsheet. SOPs for the AMP are provided in Appendix A.
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7.6. Communication Plan

The HWSC'’s Basic ArcGIS Pro license also includes access to the Story Map app and
the Dashboard app. A Story Map can be compared to a PowerPoint presentation.
However, in addition to text and images it can also include interactive maps. The
Dashboard app can be used to create charts and tables to summarize data. Dashboards
can be embedded in the Story Map.

The HWSC identified stakeholders during the LOS Workshop on September 14, 2023.
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ArcGIS Field Apps

« Download to device for free.
* Login.

« Download map to device.

APPENDIX A
Standard Operating Procedures

All Maps My Maps Groups

Sort by: Title

Demo_WW_Map

Margaret Blank
Aug 21, 2021

demo

J

% Click to download map.
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Demo WW_Map

2. Tap to view pop-up.

3 features

Demo_Sewer_Structure_Invento
ry: ROB.2

Demo_Gravity_Main_Inventory:
/" West Cove A

" Demo_Gravity_Main_Inventory:
West Cove A
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ArcGlIS Collector - O X

Demo WW_Map

é 3 features X

Demo_Sewer_Structure_Inventory: ROB.1

Sewer Structure Inspection Form

WL pioe

Zoom to

2. Tap to edit.
e Add to My Places

D W
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ArcGIS Collector = O X

3. Select to submit edit.
‘9 é@-s\/Submit

' 2. Tap on map to move asset.

Order
1-1 |
1. Change attributes.

Owner

Demo X

Category

Wastewater Collection System

Facility Type

Wastewater Collection Structure
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pemo W g - o +

Collect new

Search 0

Select to add asset.

» New Feature
Demo_WW_Inventory_gdb -
Demo_WWTF_Yard_Piping

J/
/

New Feature
° Demo_WW_Inventory_gdb -
Demo_Sewer_Structure_lnventory

New Feature
Demo_WW_Inventory_gdb -
Demo_Gravity_Main_Inventory
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ArcGIS Field Apps
Download and install ArcGIS Survey123:

g This product is installed.

ArcGIS Survey123

Environmental Systems Research Institute Inc * Productivity

|2 Share

Use Survey123 to capture reliable data from familiar devices while either online or offline. With
surveys published to ArcGIS Online or ArcGIS Enterprise, data is securely uploaded to ArcGIS for

further analysis.

; EVERYONE

How to Use Your Asset Management Program
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Demo Sewer Manhole Inspection Form =

{ Owner: mblank_UE
Created: 8/21/21 7:08 PM

Modified: 8/21/21 7:09 PM

B
l.
B
IC:
L

This template includes all XLSForm features supported in Survey123 for ArcGIS.

Tap to open form and collect data. |

e Collect >
ff‘
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X Demo Sewer Manhole Inspection Form

Date:
=] Monday, August 23, 2021 ®

Time:

® 8:12PM ®

Inspector name:
M. Blank Other

Manhole ID:

Location Description:

Tap check to submit. |

Present Use:
Storm Sanitary Other

v/
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@ Account Login - ArcGIS Online X + : '
ol B ey i <:| 1. Type www.arcgis.com into browser. | @ © o =
ArcGIS ~ Overview Pricing Map Scene Help S} Sign In 1

Q
ArcGIS Online

Connect people, locations, and data using interactive maps. Work with smart,
data-driven styles and intuitive analysis tools. Share your insights with the world
or specific groups.

Learn more about ArcGIS Online

N

2. Click “Sign In” and enter username and password.
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. Demo_WW _Inventory_gdb x +

« S {5 O E] 2 https://underwood.maps.arcgis.com/home/item.htmi?id=c5bb51068eecdeb8911f68e53e7 1e0dc

bt
@
a
I

Home Gallery Map Scene Groups Content Organization

O\ Q L Margaret Blank

= ot mblank_UE

Demo_WW._Inventory gdb Z

‘,ff Edit thumbnail

Add a brief summary about the item.

Open in Scene Viewer
9 Feature Layer (hosted) by mblank_UE i '
Created: Aug 21, 2021 Updated: Aug 21,2021 View Count: 0 Open in ArcGIS Desktop ~
Publish ~
Y% Add to Favorites
Create View Layer
. . Edi
Description 7
Export Data +~
Add an in-depth description of the item.
Update Data v
hare
Layers bt
N Demo_WWTF_Yard_Piping 5
Polyline Layer
ltem Information \D leamimore
" Demo_Sewer_Structure_lnventory y
Point Layer

| P

Himh

J |
o —
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Euiding
Enable editing.

Keep track of created and updated features Typical settings for allowing edits in the field
Keep track of who created and last updated features. and Iin ki ng Su rveys .

Enable Sync (required for offline use and collaboration)

* Who can edit features?

Share the layer to specific groups of people, the organization or publicly via the Share button on the Overview tab. This layer is not shared.

* What kind of editing is allowed?
Add
Delete
Update
O Attributes anly
@ Attributes and geometry

Manage geometry updates

* What features can editors see?
@ Editors can see all features

O Editors can only see their own features (requires tracking)

* What features can editors edit?
@ Editors can edit all features

O Editors can only edit their own features (requires tracking)

* What access do anonymous editors (not signed in) have?
@ The same as signed in editors

O Only add new features, if allowed above (requires tracking)

* Who can manage edits?
= You
Administrators
» Data curators with the appropriate privileges
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File Settings:

Optimize Layer Drawing Optimize layers
This setting increases the drawing speed of line and polygon layers with detailed geometry (e.g.,
many vertices) but also uses additional storage space to do so.

Manage Spatial Indexes Rebuild Indexes
If your data changes frequently, rebuilding the spatial index can increase performance when
drawing features on the map.

Cache Control

When a layer is shared with the public, it is cached by a Content Delivery Network (CDN). A CDN can dramatically decrease latency when
delivering your content around the globe. This improves the map load time and the responsiveness of apps, and leads to a better user
experience. By default, the CDN regularly checks the feature layer to make sure the CDN cache is current. You can further improve
performance by increasing the length of time that the current cache is considered valid. If you do this, public users viewing the data will not
immediately see edits made to the data and will have to wait longer to see the updates. Learn more.

-

What is the longest time you want your users to wait before seeing updates? 30Seconds =

Export Data 2- Save ’

Allow others to export to different formats.

& 1. Select to allow data export.
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0Dl.‘mo__W'\-‘\l'_lm.f(‘nlﬂry_gdh S X +

Home Gallery Map Scene Groups Content Organization

Demo_WW._lInventory_gdb

General Feature Layer (hosted)

1. Return to “Overview”.

General

Content Status

Discourage the use of this item.

Mark as Deprecated

Delete Protection

[] Prevent this item from being accidentally deleted.

71e0dc#settings i

« = G O E] = https://underwood.maps.arcgis.com/home/item.htmi?id=c5bb51068eecdeb8911f68e53e7

C)\ ﬁ? 24 Margaret Blank
e mblank_UE

Overview BEIE] Visualization Usage Settings

Delete Item

Il

2 Underwood Engineers
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Share

Set sharing level

C\/‘ @ Owner
Owner of the item(s) has access

@ Organization

All members of your organization have access

O iy e B 2. Select “Organization”.

People outside your organization

Set group sharina

3. Save.

None yet &4 Edit group sharing

% _ 1. On “Overview” page,
e [ select “Share”.

=. Underwood Engineers How to Use Your Asset Management Program



APPENDIX A

ArCG I S o n I i n e Standard Operating Procedures

° Demo_WW._Inventory_gdb - O X + — W ]
— = C O 8 == https://underwood.maps.arcgis.com/home/item.htmi?id=c5bb51068eecdeb8911f68e53e7 1e0dc#averview i o =
—_ argaret Blan
Home Gallery Map Scene Groups Content Organization Q ﬁ? s mbi;gni JEBa k

Visualization Usage

Demo_WW._Inventory_gdb /Z

Z Edit thumbnail Open in Map Viewer Classic v

Add a brief summary about the item.

l Open in Scene Viewer
8, Feature Layer (hosted) by mblank_UE

Created: Aug 21, 2021 Updated: Aug 21, 2021  View Count: 3 | Open in ArcGIS Desktop v

Open in map viewer.

Publish

‘;'.{ Add to Favorites
Create View Layer

Description 2 Edit
Export Data v

Add an in-depth description of the item.
Update Data v

Share

Layers

/-. Underwood EngineeI’S How to Use Your Asset Management Program
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ArcGIS Online

Map Set Up:

@ Demo_WW._inventory_gdb X | +

/

4 Bookmarks

NS

',:,., adots W

<« C O 8 & https://underwood.maps.arcgis.com/home/webmap/viewer.htmi?useExisting = 1&layers=c5bb51068eecdeb8911f68e53e7 1e0dc
Home = Demo_WW_Inventory_gdb

[FlDetails #* Add ~ # Edit  §BBasemap ‘ [ Analysis Bl Save + ®® Share & Print » @ Directions &3 Measure

. Select a basema X

© About [I] Content = Le P
Contents , 4 {

’N

1 % . g
Imagery Imagery with Streets |
Labels

Demo WW Inventory gdb - De

Structure Inventory R A / Orayy
v\ e
N : A \
Demo WW Inventory gdb - De g » fa
Main Inventory 7 : 8 -,

Eastman Pord

ey

Topographic Dark Gray ":," » \
Demo WW Inventory gdb - De Canvas Se I ect basemap . % \

Main Inventory

\\ =

\

Demo WW Inventory gdb - De
Piping Inventory

Terrain with

»@ Topographic Labels
2 Demo WW Inventory gdb - De z
Handling Vertical Inventory s
I e -
B8 Demo WW Inventory gdb - De  OpenStreetMap = <
a

Pumping Stations Inventory

= g
w © ®
Open in new Map Viewer New Map ¥ Marga
pl
/
| 8
-~ &3 /$
3 ~ &
3 McDaniels
= 2 Marsh
o l;/
C L Ra oo*
o Acces® Y
aetman Acce BOQe
§
2 e
: E>
£
. G,
—':: q’,
(m-V\ Brook
“Rq
We ipets ©* >
oen 3’
J £
O -~
w &
7 S

ot
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(=] Details # Add ~ \ # Edit BEBasemap ‘ ] Analysis

) About [=] Content = Legend

Contents

2. Select to change symbology.
. Demo W@ventory gdb - Demo Sewer

S“tructu re n

v B3 —7.~ 3. Select to apply filter.
De@WW Inventory gdb - Demo Gravity

1. Select to view attribute table.
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=
D WW | db-D O
s menoy - o2 1. Select three dots to open menu.
D.;muo:“WW !n?/entor;ﬂgdb | & foomto
Main Inventory [! Transparency

Demo WW Inventory gdb &% Set Visibility Range

Main Inventory R&RAmE
3

Demo WW Inventory gdb 4 P Move up
Piping Inventory J Move down
:.‘ Copy

» (¥ Imagery with Labels L
i% Hide in Legend

B8 Demo WW Inventory gdb =

Handling Vertical Inventon

Remove

§ Filter Edits

£8 Demo WW Inventory gdb
Pumping Stations Inventor **
& Configure Pop-up

Remove Pop-up

£ Demo WW Inventory gdb 4> Create Labels

Vertical Inventory . o
& Disable Editing

Refresh Interval

| [& Show Item Details

F=. Underwood Engineerg How to Use Your Asset Management Program
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1. Select to expand field list.

v! Show Pop-ups

Pop-up Title
Demo_Sewer_Structure_Inventory:
{Asset_ID}

Facility Type {Facility_Type A

acf l Y ype (heelity. ypp} - o Demo_Sewer_Structure_Inventory: West

Pop-up Contents Facility Name or Collection Basin {Facility_Name} Cove A

Process or Location {Process}
Display: A list of field attributes = Asset Type {Asset_Type} 11

Asset Size {Asset_Size}

These field attributes will display: Material {Material)

Order {Order_} Asset ID {Asset_ID}
Owner {Owner}
Cateaorv {Cateaorv}

”’= Underwood Engineers

2. Pop-up. title.

Demo

Wastewater
Collection System

Wastewater
Collection

2. Select fields to display in the pop-up title.
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Configure Pop-up

Demo_WW_Inventory_gdb -
Demo_Sewer_Structure_Inventory

v| Show Pop-ups

Pop-up Title

Demo_Sewer_Structure_Inventory:
{Asset_ID}

1 Expand display selector.

Pop-up Contents

Display: | A list of field attributes
. Alist of field attributes
These fie
A description from one field
Order{ A custom attribute display
Owner No attribute information

Category {Category} 2. Select “custom attribute display” to create a link to a form.
Facility Type {Facility_Type} v

Configure Attributes

v| Show when last edited

f’=. Underwood Engineerg How to Use Your Asset Management Program
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2. Select link icon.

Custom Attribute Display
Use the area below to define, format, and lay out t@on you want to display.
£ - :’ - y b

EE|#-8 -

Link

Select “Configure”.

Text

Sewer Structure Inspection Form

URL

arcgis-survey123://?itemID=86c36dadd3b34046bch8¢

3. Add display text and link.

=. Underwood Engineers How to Use Your Asset Management Program
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wpen in new iviap viewer I

ip | [ Analysis ElSave ~ ® Share & Print~ | @ Directions & Measure [l Bookmarks

Save

Save As ~

2]

Demo_Sewer_Structure_Inventory: BTNT.7

1. Completed pop-up.

Sewer Structure Inspection Form

Edited by mblank_UE an hour ago

Zoomto Edit Get Directions

.
.

r=. Underwood Engineers How to Use Your Asset Management Program
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Additional resources.

 ArcGIS Online overview from ESRI Canada;:
https://www.youtube.com/watch?v=uTwwT86US8bE

 How to make a story map:

https://storymaps.arcqgis.com/stories/cabbaba?2721241
a8ab02feed4e3c42e82

« How to create a dashboard:
https://www.youtube.com/watch?v=8if1{7JHURM

Vé Underwood Engineerg How to Use Your Asset Management Program
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@ ArcGIS Survey X -+
« = C O 8 & nt i arcgis.com k4 @ 9 =

ArcGIS Survey1 23 ~ Overview Help ° eSri

ArcGIS Survey123

ArcGIS Survey123 is a simple and intuitive form-centric data gathering solution.
Create, share and analyze surveys in just three easy steps.

Learn more about Survey123

Sign In

'=. Underwood Engineers How to Use Your Asset Management Program



APPENDIX A

S u rvey 1 23 Data Standard Operating Procedures

ArcGIS Survey123 wants to access your ArcGIS Online account information

Sign in with &esri
ArcGlIS login
v}
&

D Keep me signed in

Forgot username? or Forgot password?

Your ArcGlIS organization's URL

O 0 G &)

Privacy

/,=. Underwood Engineers How to Use Your Asset Management Program
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Survey 123 Data
O 8] &2 https://survey123.arcgis.com/surveys o @
ArcGIS Survey123 =  MySurveys  Help Margaret~

My Surveys !f___ + New survey )

All surveys v Count:1 @® 2zl

Vil

Demo WW Structure Evaluation Form 1

@ - Select “Data” icon to access data.

Vs Underwood Engineerg How to Use Your Asset Management Program
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Survey 123 Data

ArcGIS SUWGY1 23 ~ My Surveys Help Margaret~
Demo WW Structure Evaluation Form 1 Overview Design Collaborate Analyze Data Settings
= C 9/8/21 -9/8/21 " Filter Report Export + Open in Map Viewer Form view 147147
e ¥ -
. . = p=
+ 3 0° % ° H I P R -
. » o @ °
™Y . ° 2 . o Kiry g
e 2 Demo WW Structure Evaluation
n - p : Form 1
£l VCGI, Esri Canada, Esri, HERE, Garmin, INCREMENT P, Intermap, USGS, METI/NAS =
Demo WW Structure Evalua,,. X Provide rim to invert measur, .. X - MpIAd Bt mblenk VR
submitted time: Sep 8, 2021, 2:37:52 PM
Date: Time: Inspector name: Type name: Structure 1D: pointx pointy 1s structu
accessibl Date
Jul 31, 2020
Time .
. o905 Record details
7000
Jul 24, 2020 10:37 JacobK UNK35 -71.61 43.29 Yes
Inspector narr
Jul 31, 2020 09:19 Jacobk aMHRA =71 &D1RRIAIRD 43 7804507029 Yes
+ Jacob Kostandin
Jul 31, 2020 09:13 I t d t d t I 9485 Yes
Select a record to view detaills.
tructure 1D
Jul 31, 2020 09:05 JacobK SMHB2 -71.6 43.29 Yes
v SMH82
>

<

httoe/Avww seri com/en-us/arcais/nrducte/surnve123/overiew

[
'
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Survey 123 Data

= C QO & = htp fisurvey123.arcgis.com/surveys/fd2237d 394bdb 1cBEe0717009864 75a/data?report=formatdocdiextent =-71.6126,43, 2885 -71.5903 43 29068 ks

® &

a
i

ArcGIS Survey1 23 - My Surveys Help Margaret >

Design Collaborate Analyze | Data |

Demo WW Structure Evaluation Form 1

= C (&) os8/21-9/8/21 | Filter 19.7% Report Export~ Openin Map Viewer Form view
L LR J
Filter & X + * d
o * "
= s e

\ 29 /147 (filtered/total)

29147

13 . th ; =
- VCGI, Esri Canada, Esri, HERE, Garmin, INCREMENT F, Intermap, USGS, ME..
Survey submission dates: SeleCt FI Iter tab . : : = :

9/8/21 - 9/8/21 Damo WW Structure Evalua... X Provide rim to invert measur

N Q | Input filter. In this case all records
s dated 7/31/2020 were chosen.

Type name:

5B4fee99-0fa9-4360-9 Jul 31, 2020 09:19 JacobK

Remove f|lte I. Apply f||te I. 308-7361201dece3

4144bbdd- Jul 31, 2020 09:13 JacobK
b281-4de2-81a6-
afbe33082cda

5 1f379460- Jul 31, 2020 09:05 Jacobk
edf7-4721-9d1c-
d729765ec732

=} 1 of 29 selected

hittps:/fwww esri.com/en-us/arcgis/products/survey 123 /ovenaew

Structure 1D:

~
SMHB4
SMHE3
SMHB2
~
>

&= Underwood Engineers
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ArcGIS Survey123 ~  MySurveys  Help

Demo WW Structure Evaluation Form 11 Select “EXDOFJ[” tab.

| 9/8/21-9/8/21  Filter Report Export v Openin Map Viewer Form view @
(W
Y L]
() Selected records only o @
’ ®
Csv ®
. Excel °
KML
dure Evalua... X Provide rim to invert me,
. Shapefile
& GloballD Date: pector name: Type name

File Geodatabase

Choose format. Note that if “File Geodatabase” is selected,
attachments (such as photos) will be preserved.

REARAIFaQQ-NhAR-471a-

/,=. Underwood Engineers How to Use Your Asset Management Program
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ArcGIS Survey123 ~  MySurveys  Help Margaret =

Demo WW Structure Evaluation Form 1 Overview Design . Collaborate Analyze Data Settings <5

Share survey Share this survey Link

Share results arcgis-survey123://?item|D=fd22f37d394bdb1cB6e07{700984475a [j] o z

Update survey Open the survey in browser directly

Ask the user how to open the survey, in browser or in the Survey123 field app

Group setti ngs ® Open the survey in the Survey123 field app directly. (Learn more about this option)

Embed

To embed your survey, you must share it with Everyone. U nd er “COI Ia bo rate” ta b .
Select “Open survey in
app”’ option.

Who can submit to this survey? Everyone (Public)

+ Members of my organization(Underwood Engineers)
Following groups:

Share with members of your organization. You may also share with groups or
with the public, but sharing with organization members is most typical.

5=. Underwood Engineerg How to Use Your Asset Management Program
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Select map from #Add ~ | / Edi
aI’CgISCOm/I\/|y Contents Search for Layers
fOIder Then Select Browse Living Atlas Layers
“Add”_ Add Layer from Web

|
:

Home v Demo_WW_SW_Map 7

Select “Search for
~ Layers”.

9 About

Contents

¥ Demo W\ o
& i Add Layer from File

Bs:":g?n’- Add Map Notes

Demo3 WW Inventory gdb - Boscawen
Combined Sewer Structures

Sanitary Sewer

Demo3 WW Inventory gdb - Boscawen

Sewer Structures 0 150 300t

l

L ]
Demo3 WW Inventory gdb - Boscawen \
@

Demo WW Inventory gdb - Demo - ®

WWTF Yard Piping Demo WW Structure Evaluation Form 1 |

Demo WW Inventory gdb - Demo Sewer Date: Time:
Structure Inventory

Underwood EngiﬂeeI’S How to Use Your Asset Management Program
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Home = Demo_WW_SW_Map 7

ElDetails # Add ~ * Edit BBBasemap | [F] Analysis
& My Content »

Q,

188 layers =B 1 =

PR B Demo WW Structure

hL Evaluation Form
1_stakeholder
% by mblank_UE
Updated: 9/8/21

@

Demo3_WW_Inventory_gd

b

Demo WW Struct

8 by mblank_UE
Updated: 9/8/21 Date:

EEm  DemoWW Structure Click on + to add item to
Evaluation Form 1
map.

9 by mblank_UE

Updated: 9/8/21

:00 P

/2020, 12:00 PI

7/31/2020, 12:00 P

/,=. Underwood Engineers How to Use Your Asset Management Program
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Additional resources.

How to create a survey form using the web designer.
https://www.youtube.com/watch?v=6IKWzCJIs80

How to create a survey form using desktop app (Surveyl123 Connect).
https://www.youtube.com/watch?v=1bCdkDOmM7KE

Integrate Surveyl123 with other apps.
https://doc.arcgis.com/en/surveyl123/reference/inteqratewithotherapps.htm

V=. Underwood Engineers How to Use Your Asset Management Program
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Story Maps

X @A toryM X +
C O 8 arcgis.com < O ® =

l“",' ArcGIS StoryMaps Overview Res!

né
ArcGlIS StoryMaps

mbining text, interactive maps, and other
ith your organization or

everyone around the worlc

Sign in

2. Click “Sign In” and enter username
and password.

'=. Underwood Engineers How to Use Your Asset Management Program
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Story Maps

@l ArcGIS StoryMaps @ &

|® soes Stories

oo Collections
My Stories My Favorites My Groups My Organization

I 2. Create new story map.

Dieaft

@ Preview
* Quick links

Z  Edit

) Explore stories . . .
S sarnd & Duplica 1. Edit existing story map.
Latest news Editet D  View full details
Story planning

@ Tutorials

[5] Webinars

@ FAQ

Underwood EngiﬂeeI’S How to Use Your Asset Management Program
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Story Maps

o Make a Story Map 25 to themes are automat
story. M 3 y the
Summit Obsidian

s ow to Make a Story Map R Mes
g Slate

It's easy and fun for art; 1. ChOOSe a theme' _

Margaret Blank

Draft

5. Click on “+” to add content.

2. Or make your own_ >

Customize

Logo

3. Upload a logo. 1 UNDERWOOD

'=. Underwood Engineers How to Use Your Asset Management Program



APPENDIX A
Standard Operating Procedures

Story Maps

WEUNDBMWOCD  How to Make a Story Map

HUU LOVET INaye or viaeo

Button

e a Story Map

people

Map

__<;:I 1. Let's add an image.

Video

ings to your story to create navigation links

Embed

Swipe

'=. Underwood Engineers How to Use Your Asset Management Program
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Story Maps

Add an image

Upload

&

Drag and drop a file here —Quickaccess @ SOPs
Only include media in your story that you have & Story Maps

o use and will not violate copyright laws

) shed

‘ 1. Drag and drop
selected image file.

Documents v @ Story Maps

Cancel

'=. Underwood Engineers How to Use Your Asset Management Program
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My Content

My Favorites
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My Groups

My Organization Living Atlas

Q

1-50f5in Demo

D Title

D 9 Demo2_SW_Inventory_gdb
D D Demo2_SW_Inventory_gdb
[:‘ E] Demo_WW_Map

[:’ 9 Demo_WW Inventory_gdb

D El Demo_WW._Inventory_gdb

Feature Layer (hosted)

File Geodatabase

Web Map

Feature Layer (hosted)

File Geodatabase

shared.

B B B H

30

g Table

= Date Modified  }{] Filter

1. Select the hosted feature layer to be

e D * S * S

Aug 31, 2021

Aug 31, 2021

Aug 23, 2021

Aug 21, 2021

Aug 21, 2021

<mm
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Story Maps

Demo2_SW._Inventory_gdb Z

Z Edit thumbna Open in Map Viewer Classic v

Add a brief summary about the item / Ed
s Open in Scene Viewe
3 8, Feature Layer (hosted) by mblank_UE ’ pen in Scene Viewer ’
Created: Aug 31,2021 Updated: Aug 31,2021  View Count: 2 ’ Open in ArcGIS Desktop v ’
’ Publish v \
Y Ad
1. Select “Create View L ” roaha o Lo
reate view Laye.
. elecC reate view Layer . y

Description #
Export Data v
Add an in-depth description of the item
’ Update Data v ’

Layers { Share J

.,  Demo2_Culvert_Inlets_Outlets
-

Point
Point La

"= Underwood Engineerg How to Use Your Asset Management Program
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Story Maps

X

Create View Layer

Create a new view of this feature layer that references the same data, yet allows you *

to independently set how it's shared with others, how it's drawn, what features are

B 1. Provide a title.

oy 2. Add tags.

o 3. Include a summary if
desired.

4. Select folder.

Tags:

Demo X | Stormwater X

Summary: (Optional)

Make a non-editable feature layer

Save in folder:

‘ Cancel

Underwood EngiﬂeeI’S How to Use Your Asset Management Program
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Story Maps

1. Select “Settings”.

Dernoz_sw_rnventory_gdb C Jat: Visual Settings

/ Edit thumbnail
Add a brief summary about the item. # Edit
< 5 Cpen in Scene Viewer ‘
'_, 8 Feature Layer (hosted) by mblank_UE ‘ : it et
Created: Aug 31, 2021 Updated: Aug 31, 2021  View Count; 2 [ Open in ArcGIS Desktop ‘
‘ Publish ~ ‘
¥r Add to Favor
‘ Create View Layer ‘
5 : # Edit
Description L
‘ Export Data ‘
Add an in-depth description of the item,
‘ Update Data ~ ‘
Layers l Share ‘
g Demo2_Culvert_Inlets_Outlets 5
i Point Layer
Item Information @ Leam more
i) Demo2_Drainage_Structures N
" Point Laye N
Low High
W Demo2_Stormwater_Pipe 5 ".15';" Top. Improw Add a summary
Polyline Laye
S Demo2_Culvert_Pipe 5 Details

Polyline Layer

Source: Feature Service

Underwood EngiﬂeeI’S How to Use Your Asset Management Program
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Story Maps

In this case, no changes will
be made to “General” default
settings.

Layer will not be shared with

public when editing is
enabled.

'=. Underwood Engineers How to Use Your Asset Management Program
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Story Maps

4l Feature Layer [hosted)

In this case, no changes will
be made to “Feature Layer
(hosted)” default settings.
Editing is not enabled.

... Exporting data is not allowed.

'=. Underwood Engineers How to Use Your Asset Management Program
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Story Maps

Share

Set sharing level

Owner

Owner of the item(s) has access

Organization

All members of your organization have access

Everyone (public)
People outside your organization have access
\ 2. Select “Everyone (public)”.

Set group sharing

None yet

\ 1. Select “Share”.

=. Underwood Engineers How to Use Your Asset Management Program



APPENDIX A
Standard Operating Procedures

Story Maps

al vaa Margaret Blank

Home Gallery Map Scene Groups Content Organization k UE
- mblank_L

Visualization

Demo2_SW_lInventory_view_only /Z

/Z Edit thumbna Open in Map Viewer Classic
Make a non-editable feature layer ¢ Edit
=i ) Open in Scene Viewer ‘
3 9 Feature Layer (hosted, view) by mblank_UE
Created: Sep 7, 2021 Updated: Sep 7, 2021 View Count: 18
1. Select “Open Map Viewer” —
w A f s '
Export Data v '
Description oS
Share
Add an in-depth description of the item B}
Layers
Iltem Information
==
Demo2_Culvert_Inlets_Outlets
T 2 Low High
Tr"; T';; mprovement Add a ]C‘w"‘gi" summary
Demo2_Drainage_Structures "
Details

VE Underwood Engineerg How to Use Your Asset Management Program
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Story Maps

13

Q 2. Share with “Everyone (publi
ome~= Demo [;u"\i: stormwater map # Open in new Map Viewer New Map ¥  ( esen

R VPl s [ “reate Pr

c)’.

(¥ yarat 7
t I Margaret

Details * Add = Basemap | [l Analysis bl Save

% 1. Save map.

o®

o

e o 3. Click on “...”.
i e <:I 4. Select “Configure Pop-up”.

'=. Underwood Engineers How to Use Your Asset Management Program
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2. Check then un-check

L “Display”. This will uncheck all

o attributes.

O {Category) Category ]

Lo —d <:| 3. Select the attributes that
O will be visible to the

i el ewisied public. In this case,

“Type” and “Asset ID”.

1. Select “Configure Attributes”. El e

/;= UnderWOOd Engineers How to Use Your Asset Management Program
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Story Maps

Dem pul I v M: M i :
Le !" I
[_C-)_- =7\t 2. Select “Show/Hide Columns”.
w1, Select attribute table icon.
irentary viewranh < Barmas Type Asset ID

jraphi Culvert Inlet 12-20

3. Select the columns that will be :>

Culvert Inlet 12-20

visible to the public. In this

Culvert Inlet 12-20 in.

Culvert Inlet plain. end Case, “Type” and “Asset I D” .

Culvert Inlet 12-20 In. disiiieie:

'=. Underwood Engineers How to Use Your Asset Management Program
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Story Maps

EEUNDERWO0D  How to Make a Story Map

ings to your story to create navigation links

s

Button

Separator

)

w1 2. Select “Map”.
1. Select “+” sign. Wl

Image

Map

Provide geographic context with a web map,
Image gallery web scene, or an express map

Video

'=. Underwood Engineers How to Use Your Asset Management Program
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1. Place the map in your

\ @ story.

Demo2_Culvert_Pipe

>

2. Add or revise caption.

Stormwater System .

¥’ Underwood Engineers
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Additional resources.

UE StoryMap about how to make a StoryMap.

e https://storymaps.arcqis.com/stories/fc8b2f5f80624505be41
493f6¢c8e580a

Ten essential steps for story map success.

e https://www.esri.com/about/newsroom/arcuser/10-essential-
steps-for-story-map-success/

Get started with ArcGIS story maps.

* https://learn.arcgis.com/en/projects/share-the-story-of-an-
expedition/

Vé Underwood Engineers How to Use Your Asset Management Program
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https://learn.arcgis.com/en/projects/share-the-story-of-an-expedition/

APPENDIX A

ArCGIS Pro —_ Get‘“ng Started Standard Operating Procedures

All  Apps Documents

Best match -
| ArcGIS Pro
App
Apps
ArcGlIS Pro

‘@ ArcGIS Administrator > App

J
© ArcGlobe 10.8.1 > i

ArcGIS Desktop 10.8.1 Help > 7 Open

© ArcGIS Document Defragmenter > N
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ArCGIS Pro —_ Get“ng Started Standard Operating Procedures

ArcGIS Sign In X

ArcGIS Pro wants to access your ArcGIS Online account information ::'?::

Sign in with @esri'
ArcGIS login o
© Username

B Password

Forgot username? or Forgot password?

Your ArcGIS organization's URL ¥
r~
0 f/ G o
Privacy
[v] sign in automatically ~ Configure Licensing Sign In Using Browser

|
:

,= UnderWOOd Engineers How to Use Your Asset Management Program
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ArcGIS Pro — Getting Started

ArcGIS Pro

Open

Recent Projects

Open existing.
Demo
C\Users\meb\Desktop\SOPs\Demo_Files\02.GIS_new\Demo_ArcGISP

b [, [, (A [, (R, [

~&= Underwood Engineers

Create new.

APPENDIX A
Standard Operating Procedures

New

Blank Templates
& .
C S

Map Catalog Global Local
@ Scene Scene
P Start without a template

(you can save it later)

Recent Templates

Your recent templates will appear here.

How to Use Your Asset Management Program
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ArCGIS Pro —_ Get‘“ng Started Standard Operating Procedures

A 1. Select “View" tab.

— ..2. Select “Catalog Pane” N el

e iallz!S P

sFiles in “My Content” folder
sunder “Portal”. These are
. the files stored on AGOL.

'=. Underwood Engineers How to Use Your Asset Management Program
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ArcGIS Pro — Getting Started

| SR

-

— " 1. Select “Edit” tab.

-

i

”’= Underwood Engineers

:’ 2. Select “Attribute Table”

Standard Operating Procedures

Name o

ne 4
ck in cell to revise.

Process ¢

Project |
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ArcGIS Pro — Getting Started

& r o 2 B vi®

E .E\.. 3 No Topology o 4 . 4 x ¥ Attribute
Iv_ Il
b Statu T | Clea
ave  Discard Snapping eate Modify L
& Eror Inspe “ 3 .

2. Select “Attrlbutes

Drawing Orde

[ "/’? :

”’= Underwood Engineers
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Sle(on Laye

v

ESE/B 3. Select headlng :>

o

°- (. Lo
¥

9
5

4. Reyi?seu field value,
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ArCGIS Pro —_ F|nd TOOIS Standard Operating Procedures

Catalog v 1

M x

Project Portal Computer Favorites
Search Project L v

I iml Maps

b g Toolboxes
&1 Databases
= Styles

P @ In catalog pane, expand “Folder”, select folder on network
b B8 Do A e or hard drive where tools are stored.

4 Client_scripts_tools

4 B2 Client_Tools.tbx _. F”’]d and eXpand tOOIbOX

Il
(—
=
-
=

!
[a]
=
m
o
=
o
=
£

=
=

0010_Calculate_Inventory_Fields

0020_Combine inventory files and sched

0040_Update_Replacement_Costs
0650_Export_Files_to_Excel table
UE_Hard_coded_inputs
UE_scripts_tools
Domains_Contingent_Fields
GPS_Unit

Impertlog
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ArCGIS Pro —_ F|nd TOOIS Standard Operating Procedures

Catalog v 1

i x

Project Portal Computer Favorites
Search Project p o~

b g Maps

b [ Toolboxes

Add tool #070

e Styles

4 ol Folders
B Demo_AMP_Template
el AMP_Templates
& Demo_AMP_Template
backups
AMP_Resources_for_Clients
AMP_Resources_for_UE
4 AMP_Template_Scripts_Tools
ChooseFieldValue

rl Client_scripts_tools

<::| Double click on 0000 _Check for duplicate

i

i

10_Calculate_Inventory_Fields

Asset ID’s to open the tool

0020

| Combine inventory files and sched

i

0040_Update_Replacement_Costs

=" 0650_Export_Files_to_Excel_table
UE_Hard_coded_inputs
UE_scripts_tools

Dormains_Contingent_Fields

GPS_Unit

ImportLog
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ArcGIS Pro — Run Tools

Geoprocessing v X
) 0000_Check for duplicate Asset ID's *®

Parameters Environments ?
#+ List of inventory tables

Asset |D field

|;1'«55r:t_ID |{?L_§-
+ Folder to store cutput file
* Input name of output file

1. Click the folder icon to open the file browser.

2. Navigate to the o e e s i
geodatabase where your I oot | Dutasi | o
inventory files are stored |:> e e s
and select all the feature E— E— AmEBme wed P
classes. Click “OK” to . L

load them in the tool.

=. Underwood Engineers How to Use Your Asset Management Program
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ArCGIS Pro —_ Run TOOlS Standard Operating Procedures

Geoprocessing v X
© 0000_Check for duplicate Asset ID's @+

Parameters Environments ?

List of inventory tables

® | https://services.arcgis.com/WaCfb&9D)6zczSwa/arc

| https://services.arcgis.com/WaCfb&9D)6zczSwa/arc

| https://services.arcgis.com/WaCfb&9D)6zczSwa/arc

As=et D field . . .
[ Asset_ID aE- 3. Click the folder icon to open the file
+ Folder to store output file browser and select a location to store

Input name of cutput file

the output excel file.

Q 4. Give the file a name in this box.

f’=. Underwood Engineerg How to Use Your Asset Management Program
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ArcGIS Pro — Run Tools

Vertices i e & .vuv- To Grid »
tion fe Tools '- Elevation Corrections Data Revie
> Geoprocessing v
_ © 000_Check for duplicate Asset ID's
| File Hom Inser Page Form Data Revi¢ View Help BLUE Foxit £
e Pending edits.
; is] A = % @Condllionai Formi P &2 M
| 37 Format as Table v
Clipboard Font Alignment = Number m ! P E -
& 5 S v @,Cell Styles v arameters nvironments
Styles A List of inventory tables
https://services1.arcgis.com/WaCfb69DJ6zcz5wq/arcgis/rest/services/(
Al Y Jx v
https://services1.arcgis.com/WaCfbb69DJ6zcz5wq/arcgis/ /services/l
A | 8 c D £ ha https://services1.arcgis.com/WaCfb69DI6zcz5wq/arcgis/rest/services/(
1 0
2 0 :File_Name https://services1.arcgis.com/WaCfb69DI6zcz5wq/arcgis/rest/services/(
| 3 1 |OBJECTID
4 2 |Asset ID Asset ID field
5 Asset_ID
6 Folder to store output file
[ | 7 > demo_output
M & S » Input name of output file
i) 1) L] L + 1008 check_id_demo
/’r —S—
o\{
6. Check output. In this case \
: put. A - 5. Run tool.
. . y
there are no duplicate id’s. Tile
‘o,
j- X ») Run
— TN e Vis ==
= \/ 000_Check for duplicate Asset ID's completed
¢ Deta men H W
*A \ w Details Open History
" 8 Catalog Geoprocessi Create Featur History Label Class Modify Featur

0723°*W 435112216°N Vv

= Underwood Engineers
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APPENDIX A Geoprocessing v X

AI’CG IS PI’O _ R u n TOOlS Standard Operating Procedures © 0010_Calculate_Inventory, Fields ®

Parameters Environments

+ Select inventory files

Select "ltern Count” field

1. Click the folder icon to open the file

Select "Useful Life" field

browser. Navigate to the geodatabase

where all the feature classes are

Select "Remaining Useful Life" field

stored and select them.

Select "Replacement Year'field

2. These fields will be input

automatically when you open the tool.

Leave them as the default selection.

et oty Gl

Note. See Appendix A-5 of

Wastewater and Stormwater CrE—

Asset Management Program

report for detailed explanation of ]
calculations. v

'=. Underwood Engineers How to Use Your Asset Management Program
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ArCG IS Pro —_ Ru N TOOlS Standard Operating Procedures

3. Note that the “current year” used in
the calculations is assumed to be the
current year. If you want change the
year to explore different cost analyses
for the system, select “Yes” and input

the desired year. %

Unit_Cost

Select "Replacement Cost" field
Repl_Cost

Select "Latitude” field
Lat_%

Select "Longitude"” field
Lon_X

Select "Linear Unit" field
Lin_Unit

Select "Length (ft)" field
Length_ft

Select "Year_twt" field
Year_tut

Override 'Current Year'?
Mo

4. Click “Run” to run the tool and
perform the calculations.

¥’ Underwood Engineers
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AI’CG IS Pro _ Ru n TOOlS Standard Operating Procedures Geoprocessing Cnx

(&) 0020_Combine inventory files and sched... ()
Parameters Environments

€3 Select tables to combine

1. Navigate to the geodatabase with the |:> oo

tables you want to combine and select them.

2. Select a geodatabase to store the @
combined table in. Enter a name for the
table. Sp'pfc"pt't cot :t
3. Note that the “current year” used in the |:>
calculations is assumed to be the current

year. If you want change the year to explore

different cost analyses for the system,

select “Yes” and input the desired year.

4. Click “Run” to combine the inventory into

one table. This tool also calculates

replacement costs. %

'=. Underwood Engineers How to Use Your Asset Management Program
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ArCG IS Pro —_ Ru N TOOlS Standard Operating Procedures

Geoprocessing v B3 X

© 0650_Export_Files_to_Excel_table -
Parameters Environments

Select geodatabase table to export

1. Navigate to the geodatabase where you Q s
stored the combine inventory table using the

previous tool. Select a folder to store the excel

file.

2. Click “Run” to export the file. Note that this

tool not only converts the table to excel format,

but also automatically formats the data in the

excel sheet to be in table format. This will allow @

us to create the Pivot Tables you will see later in

this PowerPoint. [Ern ]
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ArCG IS Pro —_ Ru N TOOlS Standard Operating Procedures

If you wish to update the “unit cost” field

for a group of assets, you can use this tool
© S ket & to easily enter a new unit cost. This tool
also updates the replacement cost at the
oot bl frecor % same time based on the new unit cost.

1. Select the table or feature class
containing the asset type you want to
update.

h? 2. Select the asset type you want to update.

3. Enter the new unit cost for the selected
| o asset.

‘ <:| 4. Click “Run” to update the table/feature
class.

'=. Underwood Engineers How to Use Your Asset Management Program
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AI’CG|S PI’O _ Flnd TOOIS Standard Operating Procedures
[ v = — -
— " 1. select “Toolbox”. * * A=
o P it 2. Select tool.
) 0.9? sg % '-‘
gPo o ° £

= o®

‘b% :
f% = ai°
» o

@0 © 0!

Additional resources on how to use ArcGIS Pro:
e https://www.youtube.com/watch?v=9pbdB0OjJaTqg
* https://www.youtube.com/watch?v=hiZMFkjuOQcc

'=. Underwood Engineers How to Use Your Asset Management Program
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APPENDIX A

Excel PIVOt Tables Standard Operating Procedures

P search

File Home Insert Page Layout Formulas Data Review View Help BLUEBEAM Foxit PDF Table Design f

ks ; 1. Navigate to the

e . . 2. Select “Summarize with Pivot Table” “Table Design” tab at
OBJECTID - Category - Type ~ [Owner - Asset D - verinsaled - veliie - endoiis the top of the excel

2 | 1 Culvert Culvert Inlet 6-12 in. diameter A

3| 2 Culvert Culvert Inlet 12-20 in. diameter B Sheet
4 3 Culvert Culvert Inlet plain. end Choose the data that you want to analyze b

5 4 Culvert Culvert Inlet 12-20 in. diameter @® select 2 table or range )

6 5 Culvert Culvert Inlet 12-20 in. diameter L 2 )

7 6 Culvert Culvert Inlet 12-20 in. diameter st ' )

8 7 Culvert Culvert Inlet plain. end | (O Use an external data source b

9 8 Culvert Culvert Inlet 12-20 in. diameter | Choose Conriec ]

10 9 Culvert Culvert Inlet 12-20 in. diameter ; )

[ 10 Culvert Culvert Inlet 12-20 in. diameter b e R H

12 11 Culvert Culvert Inlet 12-20 in. diameter | S j

13 12 Culvert Culvert Inlet pfain‘ end Choose where you want the PivotTable report to be placed )

14 13 Culvert Culvert Inlet 6-12 in. diameter (®) New Worksheet b

15 | 14 Culvert Culvert Inlet 20-30 in. diameter ) Existing Worksheet )

16 : 15 Culvert Culvert Inlet plain. end {scatio « ’
17 16 Culvert Culvert Inlet 20-30 in. diameter 3 . Select NeW WorkSheet
18 17 Culvert Culvert Inlet 12-20 in. diameter Choose whether you want to analyze multiple tables 3

19 18 Culvert Culvert Inlet plain. end [ Add this data to the Data Model ;

0 19 Culvert Culvert Inlet 12-20 in. diameter .

M| 20 Culvert Culvert Inlet 20-30 in. diameter [ oK | Sance S}

2] 21 Culvert Culvert Inlet >48 in. diameter uemoT LVINZY g 5

| 27 Culuart Culvart Inlat 12-20 in diamatar Nemn CVINZA 14q 1nn

4. Select “OK”

=. Underwood EngiﬂeeI’S How to Use Your Asset Management Program
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Excel PIVOt Tables Standard Operating Procedures

3 AutoSave (@ ofr)

Y~ 5 combineds v £ search Gabriel Jaquith @ = a X
file  Home Insert Pagelayout Formulas Data Review View Automate Help BLUEBEAM  PivotTable Analyze Design | © comments |
PivotTable Name:  Active Field: = = = = = EE Hed - = = G
e o Es® R BEED I il G
[PivotTablel | [Sum of Replaceme| .

ML s e Insert  Insert Refresh ChangeData ~ Clear Select  Move  Fields, ltems, PivotChart Recommended | Field | +/- || Field
[ options ~ | [F Field Settings & Slicer Timeline ~ Source ¥ - v PivotTable & Sets~ PivotTables List ||Buttons||Headers
PivotTable Active Field Group Filter Data Actions Caleulations Tools Show v
.
B4 v i S 239029 ~
A 8 C D E F G H 1 ] K L M N o P Q R s T u a
1 PivotTable Fields v X
2
Choose fields to add t it

3 |Rowlabels -~ Sum of Replacement Cost e

4 |Force main 239029

Z = ; ] | Search

5 |Gravity Main 66306521.25

& |Manhale 8310000 = oEcTD

7 |Siphon Chamber 60000 Oo

wher

2 |Grand Total 74915550.25.

5 [] Category
5 [ Facility Type
1 [] Facility Name or Collection Basin
o [] Location
13 [] Process Number

. 2. Check “Asset Type” B

: 3. Check “Replacement Cost” o] :

20 Drag fields between areas below:

Filters Columns
22

29 Rows: % Values

10 Asset Type ~ | |["Sum of Replacement C...

@ 1. Change worksheet name if desired.

< > Replacement Value  Combined Inventory

w w

4 > [[] Defer Layout Update

-. Underwood EngiﬂeeI’S How to Use Your Asset Management Program



Excel Pivot Tables

Formulas Data Review

File Horme Insert

Page Layout

PrvotTable Name: | Active Field —* Group Selection

PivatTabled Type 88 ungroup
@ Options E;q:ff:old Settings -
PvotTable Active Fleld Group

All » I Culvert Inlet 6-12 in. diameter
A B

1

2

3 Row Labels .1 Sum of Replacement Cost

4 Catch Basin 1280000
5 CTop 20000
6 Culvert Inlet plain. end (1]
7 Culvert Inlet >48 in. diameter 12000
8 Culvert inlet 12-20 in. diameter 96000
9 Culvert Inlet 20-30 in. diameter 39000
10 Culvert Inlet 30-48 in. diameter 25000
11 Culvert Inlet 6-12 in. diameter 15000
12 Culvert Qutlet plain, end 0
13 Culvert Outlet >48 in. diameter 12000
14 Culvert Outlet 12-20 in. diameter 106000
15 Culvert Qutlet 20-30 in, diameter 48000
16 Culvert Outlet 30-48 in. diameter 30000
17 Culvert Outlet 6-12 in. diameter 16500
18 Culvert Pipe Diameter </= 6" 18226.92059
19 Culvert Pipe Diameter >12" and </= 20" 1155498.272
20 Culvert Pipe Diameter 20" and </= 30" 271866.8039
21 Culvert Pipe Diameter >30" and </= 48" 143238.0657
22 Culvert Pipe Diameter >48" 28069.10311
23 Culvert Pipe Diameter >6" and </= 12" 226372.004
24 Culvert Pipe Diameter Unknown 103645 4262
25 Drainage Manhole 200000
26 Drainage Structure 160000
27 Pipe Diameter </=6" 414305.9041
28 Pipe Diameter >12" and </= 20" 3083468.28
29 Pipe Diameter >20" and </= 30" 221418.8566

Stormwater_financial_planning Replacement Value +1

APPENDIX A
Standard Operating Procedures

B search
View Help BLUEBEAM Foxit PDF PivotTable Analyze Design 1% Share Comments
= [y Ty O [EE F==] =)
BEe T B io iR ia [
Insert Refresh Change Data Clear Select Fields, Items, PivotChart Becommended Fieid | +/- Field
Timeling v Source ¥ b > able B Sets PivotTables List Il\mom Headers|
Fiftar Data Actions Calculations Tools Show ~
v
o« 1. Ch tabl L i :
. ange tanie PivotTable Fields £k

design if desired. 5 gglect “Pivot Chart’.

IS O Fatiil e

Probability of Failure

_| Condition Score
Criticality
Risk Score

| Unit Cost

+'| Replacement Cost
2021

2022

Drag fields between areas below:

T Filters 1" Columns
= Rows £ Values
ype - Sum of Replacement C.. =

Defer Layout Update

m L] m -

& Underwood Engineers
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Excel Pivot Tables

File Home Insert Page Layout Formulas

==

PivotTable Name: | Active Field:

APPENDIX A
Standard Operating Procedures

D search

Data Review View Help BLUEBEAM Foit PDF PivotTable Analyze Design

>k BED | B

PivotTable3 Sum of Replacemy = sk
Dptmm. - E Field Settings
FivotTable Active Field Group Al Charts
88 - © fv 96000 ) Recent E,
4 A B [ Templates @ @HD @—H @
1 i celumn
2 e Line Pie
LW Row Labels il Sum of Replacement Cost ® Fie =
4 Catch Basin $1,280,000. i
5 CTop 520,000 B o )
6 Culvert Iniet plain. end bt Area — = R
7 Culvert Inlet =48 in. diameter 51, [82 % v (seatten) g aten
8 Culvert Inlet 12-20 in. diameter 596,01 & Mas %
9 Culvert Inlet 20-30 in. diameter 539.000.00 =
10 Culvert Inlet 30-48 in. diameter by “ .y
11 Culvert Inlet 6-12 in. diameter 1 I th I I t P
12 Culvert Outlet plain. end . n IS examp e, Se eC Ie .
13 Culvert Qutlet >48 in, diameter 3 14,000.00 Eﬁ Treernan
14 Culvert Outlet 12-20 in. diameter 5106,000.00 .
15 Culvert Outlet 20-30 in. diameter $48,000.00 @ sunbuest
16 Culvert Outlet 30-48 in. diameter $30,000.00 Illy Histogram
17 Culvert Qutlet 6-12 in. diameter $16,500.00 ' Box & Whisker
18 Culvert Pipe Diameter </= 6" $18,226.92 B watertal
19 Culvert Pipe Diameter >12" and </= 20" $1,155,498.27 -
20 Culvert Pipe Diameter >20" and </= 30" 5271,866.80
21 Culvert Pipe Diameter >30" and </= 48" $143,238.07
22 Culvert Pipe Diameter >48" $28,069.10
23 Culvert Pipe Diameter >6" and </= 12" $226,372.00
24 Culvert Pipe Diameter Unknown $103,645.43
25 Drainage Manhole $200,000.00 oK
26 Drainage Structure 5160,000.00
27 Pipe Diameter </= " $414,305.90
28 Pipe Diameter >12" and </= 20" 53,083,468.28
29 Pipe Diameter >20" and </= 30" $221,418.86
Stormwater_financial_planning Rgpla(emenl Value + ‘

% Share 2 Comments

la & |E

PivetChan Recommended Field | «/- | Field

PivotTables List |Buttons|Head
Tools Show ’
PivotTable Fields e
Choose fields to add to report {@ -
oarch Ja
WAL U i e .
[ Prabability of Failure
[ condition scare
[ Eriticality
[ Risk Score
[ Unit Cost
[+ Replacement Cost
[T 2021

[ 2022

Drag fields betwesn areas below

T Filters I Columns
= Rows £ Values
Type - Sum of Replacement C... =

Defer Layout Updata

[
<mm
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Excel Pivot Tables

Replacement Value and Pie Chart:

EECEERT N [

File Home Insert Page Layout Formulas Data Review View Help BLUEBEAM Foxit PDF

EEI & Calibri 20 Wrap Text General il m % @ % @ g

Paste B I U [ &0 00 Conditional Formatas Cell Insert Delete Fou
v |F4 Cent @
e ‘5 - @ hlerge b center. $ ’6 b 03 =9 Formatting v Table v  Styles ~ b4 )
Clipboard & Font 1K} Alignment iF] MNumber 1] Styles Cells
Ni6 > v fx
A A B (= D E F G H I j] K L M N a
1
2 -
; B cpicemerscox [
4 Catch Basin $1,280,000.00 Pricamen: Ca M k d H d f tt'
5 CTop £20,000.00 Replacement Value a e eSIre Orl I la. Ing
6 Culvert Inlet plain. end 50,00
7 Culvert Inlet >48 in. diamete) $12,000.00 M
¢ i 200 g e - . changes. In this example,
9 Culvert Iinlet 20-30 in, diameter $39,000.00 P ® Calch Basin
10 Culvert Inlet 30-48 in. diameter 525,000.00 | -
= C-Top
11 Culvert Inlet 6-12 in. diameter $15,000.00 I h d
: column neadings were
12 Culvert Outlet plain. end 50.00
13 Culvert Outlet >48 in, diameter 512,000.00 » Culvert Inlet >45 in, diameter
14 Culvert Outlet 12-20 in. diameter §106,000.00 SCVIMERT I 2270 B Bt C h an g e d
15 Culvert Qutlet 20-30 In, diameter $48,000.00  Culvert Inlét 20-30 in. dismeter !
16 Culvert Outlet 30-48 in. diameter 530,000.00 A T .
17 Culvert Outlet 6-12 in. diameter $16,500.00 ' iR h t t tI h g d d
17 G535 oo chart title was changed, an
19 Culvert Pipe Diameter >12" and </= 20" $1,155,498.27 ® Culvert Cutlst plain, snd -
20 Culvert Pipe Diameter >20" and </= 30" $271,866.80 = Cutvert Outlet >48 in. diameter h t I d t
21 Culvert Pipe Diameter >30" and </= 48" $143,238.07 = C ar S I Z e WaS e n ar e 0
e S0 N K
Culvert Pipe Diameter >6” and <= 12" 226,372.00 . ) m f I d
24 Culvert Pipe Diameter Unknown $103,645.43 i — a e S p ace O r e e n .
25 Drainage Manhale 5200,000.00 = Cudvert Outlet 6 12 in. diameter
26 Drainage Structure 5160,000.00 » Culverl Pipe Dlameter </= 6
27 Pipe Diameter <= 5" 5414,305.90 ® Cutyert Pipe Digmeter >12° and </= 30°
28 Pipe Dismeter >12° and <f= 20" $3,083,468.28 » Cubvert Pipe Diametar »20° and </= 30°
29 Pipe Diameter >20" and </= 30" 5221,418.86
i « Culvart Pips Digmater »30° and </ 45"
30 Pipe Diameter >30" and </= 48" $102,090.20
31 Pipe Diameter >6" and </= 12" $1,663,568.58 ® Cubvert Pige Diameter >48
32 Pipe Diameter Unknown 546,462.87
33 Grand Total $9,537,731.28
34
35
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Excel Pivot Tables

a (< ]

file ~ Home Insert Pagelayout Formulas Data Review View Automate Help BLUEBEAM  PivotTable Anahwze  Desion \D@mments\

[ 4o i 0 A &

= ¢ 1. Start by creating a new Pivot :.-.-..

Merge & Center
v <¥ Format Painter | Batch PDF

e e * Table sheet following the same -
steps in slide 75.

B Create POF

e

-
c

<

«

| 2>
e
1Tl

1 - PivotTable Fields RS
2 sum of 2023-2032 Criticality [-] Choose fields to add to report:
W Risk Score AssatID-FrequEntMonitoring Highest Risk imited Monitorin Priority Repewsa and Tota E— ,Ol
5 125 J-19A 10000 « v . ” « . ‘ =
; =— 2. Select “Criticalit Risk e K
7 = oo . oeleC ritcality IS ey i
9 A-10 10000 S L}) “A t I D Lb) d “S f T Feciity Type
3 Az 10000 core , Sse , dn um o i e s Ctecion i
12 A3 10000/ » g \;D(at\ur\N .
- rocess Number
: : = 2023-2032". Note that the date
15 A6 10000 [] Asset Type
- H T Psset § t
; = range might be different when e
18 A7 10000 Asset ID v
19 A8 10000 - . -
: 2l = yOU run this tool, so it is e—
22 B-16 10000 -
N G [
ii ot 0 Important to make sure you -
25 B-19 10000 {
26 B-20 10000 H
. = select the date range starting
- e 10000 . . Rows = Ve
- m = With the current year at the time e —
32 F-12 10000 -
: = = of making your table. ,
35 F-7 10000
a Re;;\a;ement Value  Sheet2 Combinedjnventor;” + ‘ o HR ] 3 . [ DeferLayout Updste

'=. Underwood Engineers How to Use Your Asset Management Program



APPENDIX A
Standard Operating Procedures

Excel Pivot Tables

Drag fields between areas below:

3. In the bottom right-hand side Filters Columns

of the excel sheet, you should ey :
notice these boxes and they
should display all the selections
you made in the previous step.
You can click and drag each of :> Rows Values
Rizk Score - Sum of 2023-2032 -

these selections. Make sure
you drag each selection to copy
the layout shown in this image.

Aszet D w

Defer Layout Update

'=. Underwood Engineers How to Use Your Asset Management Program



APPENDIX A
Standard Operating Procedures

Excel Pivot Tables

4. Navigate to the “Design” tab.

combinedd » 2 Search

£l

ﬂ AutoSave @) E;’V o

File Home  Insert  Page Layout  Formulas Data  Review  View  Automate  Help  BLUEBEAM  PivoiTable Analyze  Design

[] Row Headers [~] Banded Rows

Subtotals  Grand Report | Elank
- Totals ~  |Layout ~ | Rows ~

Show in Compact Form

Show in Qutline Form
—A Show in Tabular Form | <D: 5- Under “Report Layout”, . K

»

[~] Column Headers [+ Banded Columns

Layol ityle Options PivotTable Styles

A3 ~

1

2 select “Show in Tabular Form”.
3 Repeat All Item Labels

L3 Risk Score Limited Monitoring  Priority Renewal Grand Total

3 =12t 10000 10000

6 Do Not Repeat ltem Labels 10000 10000

7 J-39 10000 10000

8 =120 A-1 10000 10000

9 A-10 10000 10000

10 A-2 10000 10000

=. UnderWOOd Engineers How to Use Your Asset Management Program
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Excel PIVOt Tables Standard Operating Procedures

Note that you can select a Pivot Table style
here. You may pick whichever style you like
best.

@ AutoSave (@ off) L~ ' 5 combineds v @ £ search
File Data BLUEBEAM

Home  Insert  Page Layout  Formulas Review View  Automate  Help PivotTable Analyze  Design

(] Row Headers [+] Banded Rows ????? =

Grand Report  Blank

Totals~ | Layout~ Rows~
votTable Style Optio r T bt et o

: Do Not Show Subtotals 6. Make sure that you have the same boxes
Show al Subtotals a Bottom of Group % checked on your sheet as show here.

Subtotals

LIRS

[¥] Column Headers [~] Banded Columns | | EEEEE =

w

E F G H ! J K

Show slSubtorsestop of Groue 7. Under “Subtotals”, select “Do
"l Not Show Subtotals”.

=125 1-194A 10000 10000
J-38 10000 10000

I = T R S 7 B L% R

'=. Underwood Engineers How to Use Your Asset Management Program
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Excel Pivot Tables

1

2

N Sum of 2023-2032 Criticality n

ES Risk Score uAsset IDn Frequent Monitoring Highest Risk Limited Monitoring  Priority Renewal Grand Total
5 =125 J-19A 10000 10000
6 I ¢ n \ 10000 10000
7 3 0\ \ AU 10000 10000
8 220 A-1 \ \ Vv 10000 10000
9 A-10 \l 10000 10000
10 A-2 10000 10000
1 A-24 - H 10000
2 Your table should look like this. 10000
13 A-4 . . . 10000
1 You can filter this table using 10000
15 A6 . . 10000
16 these white tabs in the column 10000
17] A-64 10000
18 A-7 h d 10000
- ~ eaders. o
20 A-9 10000 10000
21 B-15 10000 10000
22 B-16 10000 10000
23 B-17 10000 10000
24 B-18 10000 10000
25 B-19 10000 10000
26 B-20 10000 10000
27 B-21 10000 10000
28 B-4 10000 10000
29 E-1 10000 10000
30 F-10 10000 10000
31 F-11 10000 10000
32 F-12 10000 10000
33 F-13 10000 10000
34 F-3 10000 10000
25 F-7 10000 10000

< > Replacement Value ~ 10-Year Look Ahead  Combined_Inventory T

/,=. Underwood Engineers How to Use Your Asset Management Program
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@ AuoSave @ o) 9~ 5 combineds ¥ £ search bricacuth @ & - 9 x
File  Home Insert Pagelayout Formulas Data Review View Automate Help BLUEBEAM  PivotTable Analyze  Design | © comments |
A cut (Catior Jm oA A 2 Wrap Tt (General 7 ﬁ % EF/ gg @ 2. AutoSum p E? [ Create POF
Paste LB OBy~ B T U.w imolde A B megeticenter « | § -+ 9 9 ¢ 99 Condtonal Fomatas Cel lnsert Delete Format Efin- Find &  Analyze ) Change setiings
~  <¥ Format Painter - - - - . Formatting~  Table~  Styles~ v - > & Clear~ Select Data | Batch POF
Clipboard ] Font 5] Alignment 5] Number 5] Styles Cells Editing Analysis | Sensitivity Bluebeam v
B3 MK e ~
A B C D E F G H J K L M N (o] P -
1 PivotTable Fields R
2 . .
; — 1. Start by creating a new Pivot Table sheet 8]
= .

4 |Sum of 2023-2032 4765000
- [ searcn 2|
5 Sumof 2033-2042  3973996.25 L - =
¢ S e following the same steps in slide 75 - :
7 |Sum of 2053-2062  20118447.5 " 2023-2032
8 Sum of 2063-2072  4688738.75 2033-2042
9 Sum of 2073-2082  15400416.5 2043-2032
10 |Sum of 2083-2092  1943197.5 2 S ; I -t t f 2053-2062
11 |Sum of 2093-2102 60000 . e eC COS S O r 2063-2072
12 |Sum of 2103-2112 2073-2082

13 Sum of 2113-2122  7947992.5 h d d 2083-2002
14 e a.C e Ca e . 2093-2102
15 2103-2112
2113-2122
[] Replacement Count

S
<

20 Drag fields between areas below:

Filters Columns
22

3. Drag the fields to
- Note that you can change the match the settings

= column headers or design of P - snem
: shown here.
= the table as you see fit.

Sum of 2063-2072

o]«
I

Replacement Value  10-Year Look Ahead = Sheet3 | Combined_Inventory 4+ HER ] » || Defer Layout Update

|
~

Underwood EﬂgiﬂeeI’S How to Use Your Asset Management Program
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Excel Pivot Tables

@ Autosave @ o) D~ & s combineds v > search Gabriel Jaquith @ & - a X
File Home Insert  Page Layout Formulas Data Review View Automate Help BLUEBEAM  PivotTable Analyze Design | &2 comments |
PivotTable Name: | Active Field: F| E‘ =5 = =] = = = =] E @ |
[PivotTables | =y 5N sy I I D2 0 fx 0 [ = (=
— Insert  Insert Ry ge Data Clear  Select Maove Fields, ltems, PivotChart Recommended Field +/- Field
[@options ~ | [[3 Field Settings = Slicer Timeline e~ - ~  PivotTable & Sets ~ PivotTables List |[Buttons||Headers

PivotTable Active Field Group Filter Adtions Calculations Tools Show hd
B3 v fr ~

ALw o : : - 4. Navigate to the “PivotTable Analyze .

1

: “Pi ” EX

; B, | oo tab. Select “Pivot Chart”, then select a o

L L]

4 | 2023-2032 $ 4,765,000.00 ’ — 7

5 | 2033-2042 $ 3,973,996.25

D memn clustered column chart —
. ’ $35,000,000.00 " -

7 | 2053-2062 $20,118,447.50 $33,495,753.75

2 | 2063-2072 $ 4,688,738.75 I ‘ 2033-2042

9 | 2073-2082 4 15,400,416.50 = o0t ons

10 | 2083-2092 $ 1,943,197.50 530,000,000.00

A|unne 5 o 5. Format as desired:; In this

I case, widened columns, added
: data labels, etc. Note that you |
: [ may see gray tabs across the

: top of the chart. You can right

24 57,847,952.50
25

zs s click and select the option to

5$1,943,197.50

- 11 115 .. hide these from the chart

- | &
:? 2023-2032 2033-2042 2043-2052 2053-2062 2063-2072 2073-2082 2083-2092 2093-2102 2103-2112 2113-2122 2 04 - I
32 I 2043-2052 -
33 2053-2062 -
34 2063-2072 -
35
< > Replacement Value  10-Year Look Ahead = 100-Year Look Ahead  Combined Inventory + ] > L] DeferLayout Update
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Excel Pivot Tables

_,D Search
File E Insert Page Layout Formulas Data Review View Help BLUEBEAM Foxit PDF PivotTable Analyze Design i Share 7 Comments
K [ el i — B B BREZ N O @ B st v
Do (e el e o e 2 | B S 2 0 | B [ | o
2 ?‘ BT b 2 '&' ) == = |== & Meyo & Centr ~ $ ) % ? % Ft;.‘-\u'.lirm' ".miel- S(\.-.';a v ol - v : & .FI tar » Select ¥ DJ!’J B
Clipboard T Fomt & Alignment (] Number L Styles ells Editing Analysis Sensitivity Blusbeam -~
] T Jx 3102010.5048095 X
- . : . : . : e : . . M N pivotTable Fields
i o Eall B T 5 RECaat Choose fields to add to report & -
impact of Failure B Probability of Failure I Replacement Cost . .
; : : 2= Start by making a pivot table. 5
6 3 3 5:929:35? 1 : 7 % IRIpACE OF Pikine -
: ) : aee Oelect “Impact of Failure”, 7 bty of Pl
8 1 5 $30,000 Condition Score
9 $3,102, “ e . ”
: : : St Probability of Failure”, and
" 2 3 $278,259 Unit Cost
12 2 5 $10,000 “Replacement Cost” 7\ Replacement Cost
13 3 1 5389,683 v
14 3 2 5248,398 Drag fields between areas below
15 3 3 $107,024
16 3 4 433,760 T Filters I Columns
17 4 1 5365,754 11 . ”
s . : w0 Select “Design” tab. Turn off
19 4 3 520,044
20 s 1 473,792
- : : -« Subtotals and grand totals.
22 5 3 528,892
33 “R rt L tn I t * Rows Volues
. Under “Report Layout”, selec gy [T
= (1 ” (1 Probability of Fail . =
z Tabular report” and “Repeat *
» abels”
s labels”.
» Stormwater_financial_planning = Replacement Value  Ten-Year Look Ahe: v L it i
Ready B B M - i

F=. Underwood Engineers How to Use Your Asset Management Program
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APPENDIX A
Standard Operating Procedures

Impact of Failure jg Probability of Failure Rg Replacement Cost

=1

00~ Oy U AW =
-

kS8

Eid|N|E S o e~ [t]=
| |
U UL R BWWWWNRNNNERLERER

4 .
& Underwood Engineers

1

W N R WN R B WNREREWOMWN R OB WN

$239,937
$2,067,610
$929,357
$112,976
$30,000
$3,102,011
$1,157,119
$278,259
$10,000
$389,683
$248,398
$107,024
$33,760
$365,754
$94,840
$20,044
$73,792
$248,276
$28,892

=A3

X

Use formulas to populate cells
outside of pivot table with
pivot table values. [Bubble
chart is not an option for pivot
tables.]

How to Use Your Asset Management Program
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Excel Pivot Tables

£ Seacch
File Home  Insert  Pagelayout  Formulas Data  Review  View  Help  BLUEBEAM  Fowit PDF 15 Share
E? ﬁ T shapes ~ :f_asm..nm Hbcnidire ® U]? dii~ @~ - @ E]:[}} ﬂ{gfz = ]E E? = = Ej 4
if '-'5 lcons m. Screenshot ~ bO‘ = h = a o L =

PivatTable Recommended Table Pictures : My At v Recoinmoﬂded : z Maps PivotChart ap Line Column Win/ Slicer Timeline Link Comment Text 5
PivotTables ~ (D30 Models ~ OATY 8 Charts DL B v Map ~ Loss - M
Tables lustrations Add-ins Charts & Tours Sparklines Filters Links Comments

25 . fi
A B C D E F G H I J K L M N o

1

Z

3 Impact of Failure Probability of Failure Replacement Cost

4 3 1 $239,937 1 1 5239,937

5 1 2 $2,067,610 i 2 $2,067,610 .

6 1 3 $929,357 1 3 $929,357

7 1 4 $112,976 1 4 $112,976 m

B | 5 $30,000 i 5 $30,000 vy

g 2 1 $3,102,011 2 1 $3,102,011 w

0 2 2 51,157,119 2 2 51,157,119 3

1 2 3 $278,259 2 3 278,259 £ 3

2 2 5 $10,000 2 5 $10,000 & FREQUENT

3 3 1 $389,683 3 1 $389,683 E MONITORING

14 3 2 $248,398 3 2 $248,398 § =

15 3 3 $107,024 3 3 $107,024 =] : m‘-"‘"“-”-

6 3 4 $33,760 3 4 $33,760 i -

I7 L) 1 $365,754 4 1 $365,754

18 4 2 594,840 4 2 594,840 I i i

19 4 3 520,044 4 3 520,044 1 2 3 4 3

0 5 1 $73,792 5 1 $73,792

1 5 2 $248,276 5 2 $248,276 —

12 5 3 $28,892 5 3 $28,892 IMPACT OF FAILURE

3

'4

5

Copy and paste chart from spreadsheet provided

T

& with AMP deliverables.

/=. Underwood Engineerg How to Use Your Asset Management Program
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Excel PIVOt Tables Standard Operating Procedures

e e~ T i R

File Home Ins_erl Page Layout Farmulas Data Review View Help BLUEBEAM Foxit PDF Chart Desigi
= 11 7 11 "
« o bmEs A 3. Select “Scatter”, then “Bubble”.
) % leons . Screenshat ~ K/ v h . )
Pictures Recommended _ = Slicp aling Link >
* il Charts @ Y L._ - v v
el b b Ak e Charts m Tours Sparklines Filters Links Comments
~ 2. Select “Insert”
E e eC nse - F G H 1 i K L M ] o P
1
2
3 Impact of Failure Probability of Failure_Replacement Cost
4 1 1 $239,937 1 1 5239937
5 1 2 $2,067,610 1 2 52,067,610
6 1 3 $929,357 1 3 $929,357 4 |
7 1 4 $112,976 1 4 5112,976 T ;:,:m
8 1 5 $30,000 1 5 $30,000 " |
9 2 1 43,102,011 | 2| 1 $3,102,011 ¥
10 2 2 $1,157,119 2| 2 $1,157,119 2
1 2 3 $278,259 2| 3 . $278,259 g 2 | &
12 2 5 $10,000 2 5 I e DENT
13 3 1 $389 683 3 1 Chart Title KNG
14 3 2 5248,398 3| 2 6
15 3 3 $107,024 3| 3
16 3 4 533,760 3| 4 - '
17 4 1 $365,754 4| 1 " ° i
18 4 2 594,840 4 2
19 4 3 520,044 4| 3 Q. 9 ® . L 0 s
20 5 1 573,792 5| 1
21 5 3 5248,276 5. 2 @ =Y
22 5 3 528,892 5| 3
13 (" ] ] °
24
25 0
1. Select data for bubble chart. R T N R R
) O . &)
28
29
Stormwater_financial_planning =~ Replacement Value | Ten-Year Look Ahead  One Hundred Year Look Ahead | Bubble Chart + ‘
- o mn mm -

/=. Underwood Engineerg How to Use Your Asset Management Program
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AutoSave (@ off) )= Stormwater_financial_planning - Saved ~ O search
File Home Insert Page Layout Formulas Data Review View Help BLUEBEAM Foxit P Chart Design
e
iz 20 . To T i Tl
|Addchart quick | change fi¥83 37 |1348: .- BERIEN (9833 (8§ 18§
Element ¥|Layout~ | Colors ¥ 1]
b R R 1 Select “Chart Design”.
l]fztlr Axis Titles > ) Jx
b ChartTite > B @ D E P G
Iji Data Labels >
Probability of Failureﬂ Replacement Cost Impact of Failure Probability of Failure Replacement Cc
L 1 $239,937 1 1 $239,9
B Erorgars > 2 $2,067,610 1 2 $2,067,6
i Gridiines _ - $929,357 1 3 $929,3
% Primary Major Horizontal $112,976 1 4 $112,9
|],E| Legend >
[T v——— »:2: Remove chart elements (Axes, Gridlines, etc.)
51;--1144- - Wekpied 4 g
2% Trendline > — $278,259 2 3 $278,2
' % Primary Minor Horizontal $10,000 2 5 $10,0
L l $389,683 3 1 $389,6
14 ! M Primary Minor Vertical 5248’398 3 / 5248‘3
15 | $107,024 3 3 $107,0
10 E More Gridline Options... $33,760 2 4 $33,7
17 =) $365,754 4 1 $365,7
18 4 2 594,840 4 2 594,8
19 4 3 $20,044 4 3 $20,0
an - L] A=A Tan - - Fate e ]

,; Underwood EnglﬂeeI’S How to Use Your Asset Management Program
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Excel Pivot Tables

- - L SN

View Help BLUEBEAM Foxit PDF Chart Design Format 1 Share I Comments
= én B Bl
e R e B ol E3
‘. g $ [ B = Switch Row/ Select Change Move
Column Data Chart Type Chart
Chart Styles Data Type Location
1 J K E M N o} P Q R

= Format Plot Area

Plot Area Options <

il - Remove fill and border
o R from Plot Area and Chart

* Nao fill

| “ev  Area.

DI SRS

E [ . W M:M'IDRING Pattern fill . .
] ‘. - ~nac Resize bubble chart so it
L - | " sits over the criticality

I T (. 1. . graphic.

Gradient line

— Automatic
IMPACT OF FAILURE

f’=. Underwood Engineerg How to Use Your Asset Management Program
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Excel Pivot Tables

Number Styles Cells Editing Analysis Sensitivity Bluebeam

‘hart'I$F54:5F5$22,1,'Bubble Chart'|$G54:5G522)

| J K L M N 0] P Q R - \
Format Data Series
Series Options - %
N l.
s | @ | %
PRIORITY HIGHEST 4 Series Options
RENEWAL RISK Y Plot Series On

. * | | 2. Make desired

, | '@ =] = ! @ changes to data
% .! 0 ‘ %."ON 2 ” * Area of bubbles series. In this
m‘-ﬂ | o . case, colorof
- Delete Show negative bubbles bUbbleS was
1. | B ook | changed to black,

ﬂ:] Change Series Chart Type

— PG Eﬂj Select Data... and Size Was
: reduced to 60%.

T ‘Q 1. Right click on bubble chart and
select “Format Data Series”.

?f Format Data Series...

'=. Underwood Engineers How to Use Your Asset Management Program
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Additional Pivot Table Resource
o https://www.youtube.com/watch?v=UsdedFoTAGS8

'=. Underwood Engineers How to Use Your Asset Management Program
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APPENDIX A

BaC ku p AG O L Fl |eS Standard Operating Procedures

All  Apps Documents

Best match -

ArcGIS Pro

App
Apps

ArcGIS Pro
@ ArcGIS Administrator > App
1
© ArcGlobe 10.8.1 > §
ArcGIS Desktop 10.8.1 Help > 7 Open

© ArcGIS Document Defragmenter 2 V

'=. Underwood Engineers How to Use Your Asset Management Program
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ArcGIS Sign In X

ArcGIS Pro wants to access your ArcGIS Online account information (?)

Sign in with @esri'
ArcGlIS login &
& Username

B Password

Forgot username? or Forgot password?

Your ArcGIS organization's URL ¥
r~
0 f/ G o
Privacy
[v] sign in automatically ~ Configure Licensing Sign In Using Browser

/,=. Underwood Engineers How to Use Your Asset Management Program
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ArcGIS Pro

Open New

Recent Projects Blank Templates

Open existing.
Demo - o rt @ m
C\Users\meb\Desktop\SOPs\Demo_Files\02.GIS_new\Demo_ArcGISP

Map Catalog Global Local
Scene Scene

Create new. A Start without a template

(you can save it later)

Recent Templates

Your recent templates will appear here,

b [N, [ (. (A [, [

g
:

7| UnderWOOd Engineers How to Use Your Asset Management Program

|
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a 1. Select “View” tab. | _

—2 Select “Catalog Pane” ,
+Files in “My Content” folder
sunder. “Portal”. These are
. the Til_.'es stored on AGOL.

'=. Underwood Engineers How to Use Your Asset Management Program
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P ) Margaret (Underwood Engineers) ~ :A v

Select or create a file geodatabase - "Catalog " B X

where backups will be stored. Project Portal Favorites =
Search Project pe)

4 g= Folders

e & Demo
In catalog pane, expand “Folders”, | >l New | Folder
select folder on network i Make Defil A
or hard drive where backups will be
stored.

- Mobile Geodatabase

Add To Favoy
Toolbox

L l_m
uf

Python Toolbox

Notebook

Remove

GeoPackage

To create a new file geodatabase, g s T
right click on the fo— 8 Lo
folder, select “Create New”, select e P

“File geodatabase”, et STV 900

& Demo_financial.gdb

] Demo Map Elements All.adb

type name of new database.

'=. Underwood Engineers How to Use Your Asset Management Program
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Backup AGOL Files

p T Analysis View Edit Imagery Share
Select “Analysis” tab and then I__;‘m> ! ,
Select a2 & b
Tools”. e — i

rady To  Tools Buffer Summarize Spatial Clip
> Tools Within Join
] Tools
e Y
L Command Search (Alt+Q) 6] Margaret (Underwood Engineers) ~ ﬁ v
¥ Geoprocessing v ¥ Xig et o l
t1 ot AT

@ ‘ feature class to geodatabase X - @ f/ -4

A
Feature Class To Geodatabase '
Converts one or more feature classes or feature layers to geodatabase featur

! In geoprocessing pane, search
“feature class to geodatabase”.
Create Feature Class (Data Manag ' SeleCt

Creates an empty feature class in a geodatabase or a shapefile in a folder.

“Feature Class to Geodatabase”
B tool.

'=. Underwood Engineers How to Use Your Asset Management Program
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1ap 7 = Ly A
'ry Share R Command Search (Alt+Q) & Margaret (Underwood Engineers) * L1~
~ Geoprocessing v X
® Feature Class To Geodatabase )
x ~ Parameters Environments @
* Q =
'ﬁ L~ * Input Features @
- 'l v
- = as

* Output Geodatabase
Input Features

@ @‘G« Demo » Demo_WW._Inventory_gdb - |C) 1? Search Demo_WW._Inven R 1 B rowse tO fi I es

Organize ¥ New ltem ¥ 201
4 [ Project = Name Type Da: On “Portal”_
P 45 Databases II 4 Demo_Effluent_Piping_Inventory Layer (Hosted) 8/21/20
= I 3 Folders 4+ Demo_Force_Main_Inventory Layer (Hosted) 8/21/20;
4 & Pportal + Demo_Gravity_Main_Inventory Layer (Hosted) 8/21/20;

4 @ My Content ."» Demo_Sewer_Structure_lnventory Layer (Hos(ed)\

o

2. Select files to back up.

F Antrim_Bennington + Demo_WWTF_Yard_Piping Layer (Hosted) 87217200

I Boscawen
t Capital Project Plan
Delete

Demo v
 Pe— »> B4 >

Name [ "Demo_Effluent_Piping_Inventory” D; Feature Classes (All Types)

[ox | [ concel |

N, 1%

of
-
S —

Underwood EngiﬂeeI’S How to Use Your Asset Management Program
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== ~
M. d Eng v
Geopr 1 2%
&) Feature Class To Geodatabase =+
T < Parameters Environments
- it Faa
] ot
|L . http:
e it . htt
QOutput Geodatabase X
bt
(& T I i O hi
Orga q hit
Name Type
1 Geodat
.
']
|
K
e
o ’

1. Browse to file geodatabase.

£ Demo_backup.gdb

— .V~ J2. And select.

All Supported Types

'=. Underwood Engineers How to Use Your Asset Management Program
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1. Check to make sure tool is populated
correctly.

//\ 2. Click run.

'=. Underwood Engineers How to Use Your Asset Management Program



APPENDIX A

BaCkU p AG O L FI |eS Standard Operating Procedures

Project Portal Favorites

e < | 1. Right click on folder where file
geodatabase is stored and select “Refresh”.

| 2. Expand geodatabase to review

arayiping
Structice Jventory results.
= y_Main_Inventory
L Force_Main_Invent
E nt_F 3_In t
g )
"""" cial.gdb
demo_Map_Element ik

" Underwood Engineers How to Use Your Asset Management Program
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Inventory Field Summary Table

Field

Asset_Category
Asset_ID
Asset_Size
Asset_Type
CondScore
CreationDate
Creator

Crit

Diameter

DS_

EditDate
Editor

EU_Life
Facility_Name
Facility_Type
GloballD
Impact
Item_Count
Lat_Y
Length_ft
Lin_Unit
Location
Lon_X
Material
Material_Notes
OBIJECTID
Owner
Path_Name
Prob

Process
Process_Number
Quantity
Repl_Cost
Repl_Year
Risk_Score
RU_Life
Shape
Shape_Length
U_Life
UE_Notes
Unit
Unit_Cost
us_

Year_In
Year_txt

Field Alias
Category

Asset ID

Asset Size
Asset Type
Condition Score
CreationDate
Creator
Criticality
Diameter

DS_

EditDate

Editor

End of Useful Life

Facility Name or Collection Basin

Facility Type
GloballD
Impact of Failure
Item Count
Latitude
Length_ft
Lin_Unit
Location
Longitude
Material
Material_Notes
OBJECTID
Owner

Path Name

Probability of Failure

Process
Process Number
Quantity

Replacement Cost
Replacement Year

Risk Score

Remaining Useful Life

Shape
Shape_Length
Useful Life
UE_Notes
Unit

Unit Cost

us_

Year Installed
Year_txt

Source

Assigned by UE
Assigned by UE
Assigned by UE
Assigned by UE

To be Assigned by Owner

ESRI
ESRI

Note
Horizontal or Vertical

Calculated by Python Script '001_Calculate_inventory_fields_WaterWastewater_1_26_24'

Assigned by UE
Assigned by UE
ESRI
ESRI

Calculated by Python Script '001_Calculate_inventory_fields_WaterWastewater_1_26_24'

Assigned by UE
Assigned by UE
ESRI

Assigned by UE

Required for '001_Calculate_inventory_fields_WaterWastewater_1_26_24'

Calculated by Python Script '001_Calculate_inventory_fields_WaterWastewater_1_26_24'
Calculated by Python Script '001_Calculate_inventory_fields_WaterWastewater_1_26_24' Required to map locations in Survey123
Calculated by Python Script '001_Calculate_inventory_fields_WaterWastewater_1_26_24'
Calculated by Python Script '001_Calculate_inventory_fields_WaterWastewater_1_26_24'

Assigned by UE

Calculated by Python Script '001_Calculate_inventory_fields_WaterWastewater_1_26_24' Required to map locations in Survey123

Assigned by UE
Assigned by UE
ESRI

Assigned by UE
Assigned by UE

Required to determine estimated useful life for pipes and structures

Used to create record drawing file

Calculated by Python Script '001_Calculate_inventory_fields_WaterWastewater_1_26_24'

Assigned by UE
Assigned by UE

Calculated by Python Script '001_Calculate_inventory_fields_WaterWastewater_1_26_24'
Calculated by Python Script '001_Calculate_inventory_fields_WaterWastewater_1_26_24'
Calculated by Python Script '001_Calculate_inventory_fields_WaterWastewater_1_26_24'
Calculated by Python Script '001_Calculate_inventory_fields_WaterWastewater_1_26_24'
Calculated by Python Script '001_Calculate_inventory_fields_WaterWastewater_1_26_24'

ESRI

ESRI

Assigned by UE
Assigned by UE
Assigned by UE
Assigned by UE
Assigned by UE

Required for '001_Calculate_inventory_fields_WaterWastewater_1_26_24'

Required for '001_Calculate_inventory_fields_WaterWastewater_1_26_24'

Calculated by Python Script '001_Calculate_inventory_fields_WaterWastewater_1_26_24' Required for '001_Calculate_inventory_fields_WaterWastewater_1_26_24'
Calculated by Python Script '001_Calculate_inventory_fields_WaterWastewater_1_26_24'
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Water System Asset Management Program

Water and Sewer Administrator
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Page 1 of 3



APPENDIX C
ArcGIS Online Story Map

How old are the water distribution mains in the system?

é Water System Story Map Web App

‘ Find address or place

Water_System_Inventory view
Year_txt
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@ \1 703 ftd 1970-1979
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\I' o
N | —— 1990-1999
. -,‘._::s:
(5] \& (/ ' —— 2000-2009
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& \y - 2010-2019
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Summary of Water Distribution Mains by Age
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APPENDIX D
Level of Service Matrix

H|IIsboroug h Water and Sewer Commission Level of Service Matrix DRAFT

Vision Statement: Our mission is to provide an uninterrupted, high-quality supply of water to our customers, to collect and treat

wastewater, and return clean water to the environment. While fulfilling our mission we strive to:
¢ Conserve and protect our reliable, high-quality water supply for present and future generations
* Meet or surpass public health standards, environmental standards, and support fire protection

® Operate, maintain, improve and manage our water and wastewater infrastructure in a cost-efficient

manner

* Manage finances to support Commission needs and maintain reasonable water and wastewater rates
* Maintain a safe and professional workforce
e Understand and respond to customers’ expectations for service

Stakeholders: Commissioners, customers. OSRAM =

large customer.

Corrective
Category Overall Objective Specific Goal 2024 Target Units/Time Achieved 2024 2025 Goal
Measures/Comments

Update commission website. 1 [Yearly
Seasonal reminders included

S in each bill 2 Yearly

g Communicate the value and -

- . et

8 importance of water facilities

= Embed AMP story map 1 |vearl

s and/or dashboards. v

s

S

8

3 Provide opportunity for public Encourage attendance at

w . . 2 Monthly

9 involvement meetings.

5

a Use Click Fix for complaint

Customer Service handling and customer As needed

service.
Watermain flushing, hydrant

§ Distribution System inspection and flushing, gate 2 Yearly

S valve maintenance

2

c

‘©

S . .

° Establish schedule for right-

: Right of Ways/Easements of-way and easement 1 [Yearly

2 maintenance.

-

o

o

o

o

Meters and Billing Meter change to radio 100 |[Yearly

Page l.0f 2




APPENDIX D
Level of Service Matrix

C ti
Categol Overall Objective Specific Goal 2024 Target Units/Time Achieved 2024 orrective 2025 Goal
L L - = Measures/Comments
. Revised sampling
. Initial inventory .
LSLI Inventory Report 874 Services locations January
completed 2025

o
£
%’_ Emergency Planning RRA/ERP 1 5 years Next one due 2026
£
o
o
z
=
?o Primary Standards 100%
]

Water Quality Standards

Secondary Standards

Determine replacement value of

water assets and estimate capital [Current dollars 1 [Yearly 5-year planning horizon

needs
]
£ Water rate study, includin

a ,

.g i inkl i & 1 3 years
v Adequate revenue from water Ire sprinkier systems

user fees for operating and

capital needs.
= Job training December  |Annually
:.'f-, Training and Certification
S
wv

CEU’s for licensed operators
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Water System Maps
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APPENDIX F-1
Estimated Replacement Cost

Sum of Replacement Cost

Facility Name or Pressure Zone Total

Water Distribution System $71,921,135
Loon Pond Water Treatment Plant $6,788,500
Bible Hill Storage Tank $1,500,000
Grand Total $80,209,635

Loon Pond Water Treatment Plant, $6,788,500

Bible Hill Storage Tank, $1,500,000

B Water Distribution System
B Loon Pond Water Treatment Plant

M Bible Hill Storage Tank

Water Distribution System,
$71,921,135

Category Horizontal

Sum of Replacement Cost
Asset Type Unit Cost

Blowoff $3,000 EA $6,000
Gate Valve - Hydrant $8,000 EA $760,000

3000 A £1,184,000
58,500 £A $1,037,000
S T
500 LF 565,749,450

Grand Total $71,921,135
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APPENDIX F-1
Estimated Replacement Cost

Category Vertical

Sum of Replacement Cost

Process Number Process Total
1.02 Raw Water Supply - Surface Water $18,000
2.00 Water Treatment - Slow Sand Filtration $1,770,000
Water Treatment - Corrosion Control $86,000
2.04 Water Treatment - pH Adjustment $160,000
Water Treatment - Disinfection $325,000
2.06 Water Treatment - Finished Water $680,000
Water Treatment - Plant Water $463,500
3.02 Water Distribution - Storage $1,500,000
Monitoring and Control $222,000
5.01 Building - Structure $1,650,000
Building - Electrical $200,000
5.03 Building - HVAC & Plumbing $234,000
Site - Access and Security $20,000
6.03 Site - Electrical $480,000
6.05 Site - Fuel Supply $30,000
D Standby Power 450,000
Grand Total $8,288,500
Category Vertical

Sum of Replacement Cost
Process Number Process
1.02 Raw Water Supply - Surface Water

Asset Type

Unit Cost

Total

Intake Screen $18,000 $18,000
Water Treatment - Slow Sand Filtration Clearwell $600,000 $600,000
Flow Meter $6,000 $6,000
Level Sensor Equip $12,000 $12,000
Pipe gallery $90,000 $90,000
Raw Water Distribi $30,000 $30,000
Sand filter beds an $900,000 $900,000
Slow sand filter me $90,000 $90,000
Underdrain $30,000 $30,000
Underdrain Heade! $12,000 $12,000
Water Treatment - Corrosion Control Eyewash/Shower $16,000 $16,000
Zinc Orthophosphe $20,000 $40,000
Zinc Orthophosphz $30,000 $30,000
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APPENDIX F-1
Estimated Replacement Cost

Process Number Process Asset Type Unit Cost Total
2.04 Water Treatment - pH Adjustment Potassium Hydroxi $20,000 $20,000
$80,000 $80,000
Potassium Hydroxi $20,000 $20,000
Potassium Hydroxi $20,000 $40,000
Water Treatment - Disinfection Chloramine Feed P $20,000 $40,000
Chloramine Piping $60,000 $60,000
UV Control Panel $75,000 $75,000
UV Disinfection Un $75,000 $75,000
UV Power Distribui $75,000 $75,000
Water Treatment - Finished Water Clearwell Structure $600,000 $600,000
_ Finish Water Pump $80,000 $80,000
Water Treatment - Plant Water Chloramine Residu $12,500 $12,500
Chorine Residual A $12,500 $12,500
Plant Water Piping $300,000 $300,000
Plant Water Pump $60,000 $60,000
Plant Water Pump $60,000 $60,000
Plant Water Pump $18,500 $18,500
Water Distribution - Storage Buried Storage Tan  $1,300,000| $1,300,000
Process Piping & V. $100,000 $100,000
Sampling Building $50,000 $50,000
Storage Tank Mixe $50,000 $50,000
Monitoring and Control Chloramine Analyz $20,000 $20,000
Instrumentation D $150,000 $150,000
Level Sensing and ( $12,000 $12,000
pH Analyzer $20,000 $20,000
Turbidity Analyzer $20,000 $20,000
Building - Structure Asphalt Shingle Ro $100,000/ $100,000
Concrete Block Wa $600,000 $600,000
Concrete Floor Slat $400,000 $400,000
Concrete Foundati $400,000 $400,000
Wood Roof Trusse: $150,000 $150,000
Building - Electrical Building Electrical $200,000|  $200,000
5.03 Building - HVAC & Plumbing Boiler & Circulatior $200,000 $200,000
Louver $14,000 $14,000
Site - Access and Security Gravel Parking and $20,000 $20,000
6.03 Site - Electrical Buried Conduit anc $400,000 $400,000
Site - Fuel Supply Propane Tank & Su $30,000/  $30,000
Standby Power Generator (Propan $450,000| $450,000
Grand Total $8,288,500
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APPENDIX F-2

10 Year Look Ahead

2024_2033

(All)

Sum of _2024_2033 Criticality

Risk Score

Highest Risk

Priority Renewal  Grand Total

25| $1,195,430 $1,195,430

20[  $1,137,430 $1,137,430

16 $143,780 $143,780

15 $1,797,130 $1,797,130

12 $215,500 $215,500

10 $1,109,440 $1,109,440

8 $416,270 $416,270

5 $799,620 $799,620

4 $336,885 $336,885

Grand Total $2,476,640 $4,674,845 $7,151,485
2024_2033 (All)

Sum of _2024_2033
Facility Name or Press Risk Score

Criticality
Highest Risk

Priority Renewal

Grand Total

Loon Pond Water Tt 20 $367,000 $367,000
16 $16,000 $16,000

15 $152,000 $152,000

12 $150,000 $150,000

10 $38,500 $38,500

8 $284,000 $284,000

5 $6,000 $6,000

Loon Pond Water Treatment Plant T« $383,000 $630,500 $1,013,500
Water Distribution ¢ 25 $1,195,430 $1,195,430
20 $770,430 $770,430

16 $127,780 $127,780

15 $1,645,130| S1,645,130

12 $65,500 $65,500

10 $1,070,940| $1,070,940

8 $132,270 $132,270

5 $793,620 $793,620

4 $336,885 $336,885

$2,093,640
$2,476,640

$4,044,345
$4,674,845

Water Distribution System Total
Grand Total

$6,137,985
$7,151,485
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APPENDIX F-2
10 Year Look Ahead

2024 2033
Category

(All)
Vertical

Sum of _2024_2033

Facility Name or Press Risk Score

Asset Type

Year Installed

Useful Life

Criticality
Highest Risk

Priority Renewal

Grand Total

Loon Pond Water Tt 20 Chloramine Feed 2015 5 $40,000 $40,000
Loon Pond Water Tt 20 Chloramine Pipin, 2015 5 $60,000 $60,000
Loon Pond Water Tt 20 Chloramine Resid 1995 5 $12,500 $12,500
Loon Pond Water Tt 20 Chorine Residual 1995 5 $12,500 $12,500
Loon Pond Water Tt 20 Level Sensing anc 1995 20 $12,000 $12,000
Loon Pond Water Tt 20 Potassium Hydro: 1995 15 $100,000 $100,000
Loon Pond Water Tt 20 Potassium Hydro: 1995 15 $20,000 $20,000
Loon Pond Water Tt 20 Potassium Hydro: 1995 5 $40,000 $40,000
Loon Pond Water Tt 20  Zinc Orthophospt 1995 5 $40,000 $40,000
Loon Pond Water Tt 20  Zinc Orthophospt 1995 5 $30,000 $30,000
Loon Pond Water Tt 16 Eyewash/Shower 1995 30 $16,000 $16,000
Loon Pond Water Tt 15 Chloramine Analy 1995 15 $20,000 $20,000
Loon Pond Water Tt 15  Finish Water Purr 1995 20 $80,000 $80,000
Loon Pond Water Tt 15 Level Sensor Equi 1995 20 $12,000 $12,000
Loon Pond Water Tt 15 pH Analyzer 1995 15 $20,000 $20,000
Loon Pond Water Tt 15 Turbidity Analyze 1995 15 $20,000 $20,000
Loon Pond Water Tt 12  Instrumentation | 1995 30 $150,000 $150,000
Loon Pond Water Tt 10 Gravel Parking an 1995 10 $20,000 $20,000
Loon Pond Water Tt 10 Plant Water Pum 1995 10 $18,500 $18,500
Loon Pond Water Tt 8 Asphalt Shingle R 1995 35 $100,000 $100,000
Loon Pond Water Tt 8 Exhaust Fan 1995 30 $20,000 $20,000
Loon Pond Water Tt 8 Louver 1995 30 $14,000 $14,000
Loon Pond Water Tt 8 Plant Water Pum 1995 30 $60,000 $60,000
Loon Pond Water Tt 8 Plant Water Pum 1995 30 $60,000 $60,000
Loon Pond Water Tt 8 Propane Tank & ¢ 1995 30 $30,000 $30,000
Loon Pond Water Tt 5 Flow Meter 1995 10 $6,000 $6,000
Grand Total $383,000| $630,500| $1,013,500
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APPENDIX F-3
100 Year Look Ahead

Data Total

2024-2033 | $7,151,485.00
2034-2043 | $25,457,595.00
2044-2053 | $6,087,530.00

2054-2063

$11,161,110.00

2064-2073

$5,958,405.00

2074-2083

$12,593,795.00

2084-2093

$18,414,340.00

2094-2103

$9,221,780.00

2104-2113

$1,153,540.00

$30,000,000.00

$25,000,000.00

$20,000,000.00

$15,000,000.00

$10,000,000.00

$5,000,000.00

$0.00

$7,151,485

2024-2033

$25,457,595

2034-2043

$6,087,530

2044-2053

$11,161,110

2054-2063

$5,958,405

2064-2073

$18,414,340

$12,593,795

2074-2083
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APPENDIX F-4
100 Year Look Ahead by Facility

Facility Name or Pressure Zone

Water Distribution System Loon Pond Water Treatment Plant Bible Hill Reservoir Grand Total
2024-2033 $6,137,985.00 $1,013,500.00 $7,151,485.00
2034-2043 $23,350,095.00 $1,807,500.00 $300,000.00| $25,457,595.00
2044-2053 $1,127,030.00 $4,810,500.00 $150,000.00 $6,087,530.00
2054-2063 $10,251,610.00 $809,500.00 $100,000.00 $11,161,110.00
2064-2073 $5,294,905.00 $663,500.00 $5,958,405.00
2074-2083 $10,501,295.00 $1,942,500.00 $150,000.00| $12,593,795.00
2084-2093 $16,200,840.00 $913,500.00 $1,300,000.00| $18,414,340.00
2094-2103 $4,260,280.00 $4,761,500.00 $200,000.00 $9,221,780.00
2104-2113 $495,040.00 $608,500.00 $50,000.00 $1,153,540.00
$2,250,000.00
$30,000,000.00

$25,000,000.00

$20,000,000.00

$15,000,000.00

$10,000,000.00

$5,000,000.00

$0.00

2024-2033

2034-2043 2044-2053

W Water Distribution System

2054-2063 2064-2073

H Loon Pond Water Treatment Plant

2084-2093 2094-2103

H Bible Hill Reservoir
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APPENDIX F-5
Additional Summary Tables

Category Horizontal
Asset Type Unit Sum of Quantity
Blowoff EA 2
Gate Valve - Hydrar EA 95
Gate Valve - Water EA 148
Hydrant EA 122
Hydrant Service LF 6,369
Water Main LF 131,499
Category Horizontal
Asset Type Material Useful Life Sum of Quantity
Blowoff Ductile Iron 50 2
Gate Valve - Hydrar  Ductile Iron 50 93
- 50 2
Gate Valve - Water  Ductile Iron 50 148
Hydrant - 50 122
Hydrant Service DI 85 713
Unk 75 5,656
Water Main Cl 110 81,226 81226.36
DI 85 47,078 47078.14
Galv 50 391 390.84
HDPE 75 681 680.53
Unk 75 2,123 2123.09
131498.96
Category Vertical
Process Number Process Asset Type Useful Life
1.02 Raw Water Supply - Surface Water Intake Screen 40
2.00 Water Treatment - Slow Sand Filtration Clearwell 50
2.00 Water Treatment - Slow Sand Filtration Flow Meter 10
2.00 Water Treatment - Slow Sand Filtration Level Sensor Equipment 20
2.00 Water Treatment - Slow Sand Filtration Pipe gallery 50
2.00 Water Treatment - Slow Sand Filtration Raw Water Distribution Header 50
2.00 Water Treatment - Slow Sand Filtration Sand filter beds and pipe gallery 50
2.00 Water Treatment - Slow Sand Filtration Slow sand filter media 25
2.00 Water Treatment - Slow Sand Filtration Underdrain 50
2.00 Water Treatment - Slow Sand Filtration Underdrain Header 50
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APPENDIX F-5

Additional Summary Tables

Process Number Process
2.03 Water Treatment - Corrosion Control
2.03 Water Treatment - Corrosion Control
2.03 Water Treatment - Corrosion Control
2.04 Water Treatment - pH Adjustment
2.04 Water Treatment - pH Adjustment
2.04 Water Treatment - pH Adjustment
2.05 Water Treatment - Disinfection
2.05 Water Treatment - Disinfection
2.05 Water Treatment - Disinfection
2.05 Water Treatment - Disinfection
2.05 Water Treatment - Disinfection
2.06 Water Treatment - Finished Water
2.06 Water Treatment - Finished Water
2.08 Water Treatment - Plant Water
2.08 Water Treatment - Plant Water
2.08 Water Treatment - Plant Water
2.08 Water Treatment - Plant Water
2.08 Water Treatment - Plant Water
2.08 Water Treatment - Plant Water
3.02 Water Distribution - Storage
3.02 Water Distribution - Storage
3.02 Water Distribution - Storage
3.02 Water Distribution - Storage
4.01 Monitoring and Control
4.01 Monitoring and Control
4.01 Monitoring and Control
4.01 Monitoring and Control
4.01 Monitoring and Control
5.01 Building - Structure
5.01 Building - Structure
5.01 Building - Structure
5.01 Building - Structure
5.01 Building - Structure
5.02 Building - Electrical
5.03 Building - HVAC & Plumbing
5.03 Building - HVAC & Plumbing
5.03 Building - HVAC & Plumbing
6.01 Site - Access and Security
6.03 Site - Electrical
6.03 Site - Electrical
6.05 Site - Fuel Supply
7.01 Standby Power

Asset Type

Eyewash/Shower

Zinc Orthophosphate Feed Pumg
Zinc Orthophosphate Piping & Tt
Potassium Hydroxide Bulk Storag
Potassium Hydroxide Day Tank &
Potassium Hydroxide Feed Pumg
Chloramine Feed Pump
Chloramine Piping & Tubing

UV Control Panel

UV Disinfection Unit

UV Power Distribution Unit
Clearwell Structure

Finish Water Pump & Motor
Chloramine Residual Sample Pur
Chorine Residual Analyzer

Plant Water Piping and Valves
Plant Water Pump

Plant Water Pump Motor

Plant Water Pump VFD

Buried Storage Tank

Process Piping & Valves
Sampling Building

Storage Tank Mixer

Chloramine Analyzer
Instrumentation Devices & Wirir
Level Sensing and Control - Float
pH Analyzer

Turbidity Analyzer

Asphalt Shingle Roof

Concrete Block Walls

Concrete Floor Slab

Concrete Foundation

Wood Roof Trusses

Building Electrical

Boiler & Circulation Pump
Exhaust Fan

Louver

Gravel Parking and Driveway
Buried Conduit and Wire

Site Electrical

Propane Tank & Supply Piping
Generator (Propane)

Useful Life
30

15
15

30
30
30
50
20

50
30
30
10
50
50
30
20
15
30
20
15
15
35
50
50
50
50
40
40
30
30
10
40
40
30
40
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APPENDIX F-5
Additional Summary Tables

Process Number Process Asset Type Useful Life
Category Vertical

Sum of Item Count Criticality

Facility Name or Press Asset Type Highest Risk Priority Renewal
Bible Hill Reservoir Storage Tank Mixer 1
Loon Pond Water TiAsphalt Shingle Roof 1
Loon Pond Water TiChloramine Analyzer 1
Loon Pond Water TiChloramine Feed Pump
Loon Pond Water TiChloramine Piping & Tubing
Loon Pond Water TiChloramine Residual Sample Pump
Loon Pond Water TiChorine Residual Analyzer
Loon Pond Water TiExhaust Fan 1
Loon Pond Water TiEyewash/Shower 1
Loon Pond Water Ti Finish Water Pump & Motor
Loon Pond Water Ti Flow Meter
Loon Pond Water TiGravel Parking and Driveway
Loon Pond Water TiInstrumentation Devices & Wiring
Loon Pond Water Ti Level Sensing and Control - Floats 1
Loon Pond Water TiLevel Sensor Equipment
Loon Pond Water Ti Louver
Loon Pond Water TipH Analyzer
Loon Pond Water TiPlant Water Pump
Loon Pond Water Ti Plant Water Pump Motor
Loon Pond Water Ti Plant Water Pump VFD
Loon Pond Water Ti Potassium Hydroxide Bulk Storage Tank 2
Loon Pond Water Ti Potassium Hydroxide Day Tank & Containment 1
Loon Pond Water TiPotassium Hydroxide Feed Pump 2
Loon Pond Water TiPropane Tank & Supply Piping 1
Loon Pond Water Ti Turbidity Analyzer 1
Loon Pond Water TiZinc Orthophosphate Feed Pump 2
Loon Pond Water TiZinc Orthophosphate Piping & Tubing 1

R R RN
(I ST G

R R R R R R

Category Horizontal
Criticality Highest Risk

Sum of Item Count  Asset Type
Location Hydrant Gate Valve - Hydrant Grand Total
Church St
Butler St
Henniker St
Woodlawn Ave

N Wb Wb
N NN W D
H 00O OO ©

Newman St
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APPENDIX F-5
Additional Summary Tables

Process Number Process Asset Type Useful Life

West Main St 2 2 4
Central St 2 2 4
Myrtle St 2 1 3
Walnut St 1 1 2
Hoyt Ln 1 1 2
Gay Ave 1 1 2
Pleasant St 1 1 2
Park St 1 1 2
School St 1 1 2
Grand Total 28 24 52
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APPENDIX F-6

DRAFT 10f5
Rate Model
1. DATA ENTRY -DRAFT
. Current Year .
Prior Data (Actuals) (Budget) Projections
2022 2023 2024 2025 2026 2027 2028 2029
1. Account Data
Total Accounts' 903 903 903 903 903 903 903
Sprinkler Units? 158 158 158 158 158 158 158
2. Consumption
Within 7,501-22,500 (per 1,000 gal) 14,449,313 14,449,313 14,449,313 14,449,313 14,449,313 14,449,313 14,449,313
Within 22,501-37,500 (per 1,000 gal) 3,781,970 3,781,970 3,781,970 3,781,970 3,781,970 3,781,970 3,781,970
Within 37,501 and over (per 1,000 gal) 10,464,900 10,464,900 10,464,900 10,464,900 10,464,900 10,464,900 10,464,900
Total 28,696,183 28,696,183 28,696,183 28,696,183 28,696,183 28,696,183 28,696,183
3. Current Rates
Fixed
Total Accounts $73.50 $73.50 See Rate Setting Sheets
Sprinklers $73.50 $73.50 See Rate Setting Sheets
Variable
Within 7,501-22,500 (per 1,000 gal) $11.34 $11.34 See Rate Setting Sheets
Within 22,501-37,500 (per 1,000 gal) $12.68 $12.68 See Rate Setting Sheets
Within 37,501 and over (per 1,000 gal) $14.01 $14.01 See Rate Setting Sheets
4. Revenues
Credit Memos $7,728 $9,812 $4,385 $4,385 $4,385 $4,385 $4,385 $4,385
Hook Up Fees $12,500 $10,000 $5,625 $5,625 $5,625 $5,625 $5,625 $5,625
Misc. $1,195 $3,382 $1,144 $1,144 $1,144 $1,144 $1,144 $1,144
Emerald Lake Water Purchase $11,455 $325 $0 $0 $0 $0 $0 $0
Checking Account Interest Earned $1,138 $762 $475 $475 $475 $475 $475 $475
Water Filtration Grant $12,477 $11,979 $11,979 $0 $0 $0 $0 $0
Voided check (2022 expense) $0 $1,668 $0 $0 $0 $0 $0 $0
Operating Expense Account Cont. $0 $100,000 $0 $0 $0 $0 $0 $0
ler Asset Management Paid Invoices Reimbursement $0 $23,677 $0 $0 $0 $0 $0 $0
Current Year Receivables Interest Collected $1,049 $1,625 $669 $669 $669 $669 $669 $669
Prior Year Receivables Interest Collected $433 $668 $275 $275 $275 $275 $275 $275
Total Other Revenue $47,976 $163,897 $24,552 $12,573 $12,573 $12,573 $12,573 $12,573
Prior Year Receivables Collected $15,531 $28,253 See Rate Setting Sheets
Lien Warrant $57,502 $61,212 See Rate Setting Sheets
Current Year Receivables Collected $597,492 $583,225 See Rate Setting Sheets
Total Revenue| $718,501 $836,587 See Rate Setting Sheets
5. Operating Expenses
Emergency CAP Reserve $10,000 $10,000 $10,000 $10,000 $10,000 $10,000 $10,000 $10,000
Sand Replacement CAP Reserve $30,000 $30,000 $1,000 $1,000 $1,000 $1,000 $1,000 $1,000
System Improvement CAP Reserve $10,000 $10,000 $10,000 $10,000 $10,000 $10,000 $10,000 $10,000
Line Rehabilitation CAP Reserve $30,000 $30,000 $127,000 $127,000 $127,000 $127,000 $127,000 $127,000
Bible Hill Reservoir CAP Reserve $10,000 $10,000 $10,000 $10,000 $10,000 $10,000 $10,000 $10,000
Water Shed Protection CAP Reserve $10,000 $10,000 $10,000 $10,000 $10,000 $10,000 $10,000 $10,000
Total Reserves| $100,000 $100,000 $168,000 $168,000 $168,000 $168,000 $168,000 $168,000
0o&M $383,739 $473,546 $510,892 $688,239 $722,651 $758,783 $796,723 $836,559
Total| $483,739 $573,546 $678,892 $856,239 $890,651 $926,783 $964,723  $1,004,559
Projected O&M Annual Increase 5% 5% 5% 5% 5%
Other adds
6. Capital Expenses
Existing Debt| $215,229 $207,301 $203,700 $51,898 $52,227 $52,553 $52,875 $53,193
Future Debt (Projected)
Additional Capital Outlay (Reserves) $0 $0 $0 $0 $0
Projects (from Capital Reserves)® $439,000 $0 $0 $0 $0
Asset Management over next 5 years4 $303,000 $303,000 $303,000 $303,000 $303,000
Asset Management over next 5 years (1.52M Loan)5 $90,432 $90,432 $90,432
Lead Service Line Inventory (LSLI) $0 $0 $0 $0 $0
7. Scenarios (Total Expenditures)
A-Base-Match revenues to expenditures| $698,968 $780,847 $882,592 $908,137 $942,878 $979,337  $1,017,598 $1,057,752
B1-Add Asset Management $882,592 $1,211,137  $1,245,878  $1,282,336 $1,320,598 $1,360,752
B2-Add Asset Management (1.52M Loan) $882,592 $908,137 $942,878 $1,069,769 $1,108,030 $1,148,184
C-Add LSLI $882,592 $1,211,137  $1,245,878  $1,282,336 $1,320,598 $1,360,752
[Notes:
"Total accounts based on average of all four quarters of 2023 water bills
2Sprinkler units per sprinkler charge spreadsheet sent by Penny Griffin 5/16/24
3Projects are not added to budget, and are subtracted from reserve funds. 2025 project is Park & Whittemore Infrastructure Improvements
“Asset Management is estimated at $440k annually from the AMP less $137k annually from system improvement and line rehab capital reserve fund contributions
°Assume $1.52M 20 yr loan with interest rate of 3.5%
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APPENDIX F-6
Rate Model

DRAFT

20f5

Hillsborough Water Rate Analysis
2024 2025 2026 2027 2028 2029
#Users & First 9 mo. Last 3 mo. #Users & #Users & #Users & #Users & #Users &
Description Consumption $ Total Consumption $ Total Consumption $ Total Consumption $ Total Consumption $ Total Consumption $ Total
Sales
Unit Charge Annual Increase(%) INCREASE(%) 35% INCREASE(%) 0% INCREASE(%) 4% INCREASE(%) 4% INCREASE(%) 4% INCREASE(%) 4%
Unit Charge (annual)
Total Accounts 903 $73.50 $99.23 $288,712 903 $99.23 $358,401 903 $103.19 $372,737 903 $107.32 $387,646 903 $111.61 $403,152 903 $116.08 $419,278|
Sprinkler Units 158 $73.50 $99.23 $50,517| 158 $99.23 $62,710! 158 $103.19 $65,219| 158 $107.32 $67,827! 158 $111.61 $70,540] 158 $116.08 $73,362
TOTAL Unit charge $339,228 $421,111 $437,955 $455,474 $473,692 $492,640)
Variable Charge Annual Increase(%) INCREASE(%) 35% INCREASE(%) 0% INCREASE(%) 4% INCREASE(%) 4% INCREASE(%) 4% INCREASE(%) 4%)
Usage Charge (Volumetric)
Within 7,5601-22,500 (per 1,000 gal) 14,449,313 $11.34 $15.31 $192,530 14,449,313 $15.31 $221,205 14,449,313 $15.92 $230,053 14,449,313 $16.56 $239,255 14,449,313 $17.22 $248,825 14,449,313 $17.91 $258,778|
Within 22,501-37,500 (per 1,000 gal) 3,781,970 $12.68 $17.12 $56,348 3,781,970 $17.12 $64,740 3,781,970 $17.80 $67,329 3,781,970 $18.51 $70,023 3,781,970 $19.26 $72,823 3,781,970 $20.03 $75,736
Within 37,501 and over (per 1,000 gal) 10,464,900 $14.01 $18.91 $172,271 10,464,900 $18.91 $197,928 10,464,900 $19.67 $205,845 10,464,900 $20.46 $214,079 10,464,900 $21.28 $222,642 10,464,900 $22.13 $231,548
TOTAL Variable charge 28,696,183 $421,148| 28,696,183 $483,872 28,696,183 $503,227| 28,696,183 $523,356 28,696,183 $544,290| 28,696,183 $566,062|
Uncollected charges, % and $ 0.0% assumed uncollected $0 0.0% assumed uncollected $0! 0.0% assumed uncollected $0 0.0% assumed uncollected $0! 0.0% assumed uncollected $0 0.0% assumed uncollected $0|
Meter and Usage Net Revenue Subtotal $760,376| $904,983 $941,182| $978,830 $1,017,983| $1,058,702
Total Annual Increase(%) INCREASE(%) 19% INCREASE(%) 4% INCREASE(%) 4% INCREASE(%) 4% INCREASE(%) 4%
Other Water Department Revenue
Other Water Department Revenue $24,552| $12,573 $12,573| $12,573 $12,573| $12,573
[Summary B s T B s [ sl [
Total Projected Revenues $784,929 $917,556 $953,756 $991,403 $1,030,556 $1,071,275|
Total Projected Expenditures $882,592 $908,137| $942,878 $979,337| $1,017,598 $1,057,752
Revenues Over (Under) Expenditures’? ($97,663)| $9,419 $10,878 $12,066 $12,958 $13,524
Transfers to Capital Reserve Funds
Emergency CAP Reserve $10,000 $10,000 $10,000 $10,000 $10,000 $10,000
Sand Replacement CAP Reserve $1,000 $1,000 $1,000 $1,000 $1,000 $1,000
System Improvement CAP Reserve $10,000 $10,000 $10,000 $10,000 $10,000 $10,000
Line Rehabilitation CAP Reserve $127,000 $127,000 $127,000 $127,000 $127,000 $127,000
Bible Hill Reservoir CAP Reserve $10,000 $10,000 $10,000 $10,000 $10,000 $10,000
Water Shed Protection CAP Reserve $10,000 $10,000 $10,000 $10,000 $10,000 $10,000
Cumulative Transfer $168,000 $168,000 $168,000 $168,000 $168,000 $168,000
Transfers from Capital Reserves for CIP $0 -$439,000| $0 $0| $0 $0|
Capital Reserve Funds
Emergency CAP Reserve $183,313.42 $193,313 $203,313 $213,313 $223,313 $233,313 $243,313
Sand Replacement CAP Reserve $190,966 $191,966 $192,966 $193,966 $194,966 $195,966 $196,966
System Improvement CAP Reserve $128,589 $138,589 $148,589 $158,589 $168,589 $178,589 $188,589
Water UV Bulb Capital Reserve $1,414 $1,414 $1,414 $1,414 $1,414 $1,414 $1,414
Line Rehabilitation CAP Reserve $487,357 $614,357 $302,357 $429,357 $556,357 $683,357 $810,357
Bible Hill Reservoir CAP Reserve $22,634 $32,634 $42,634 $52,634 $62,634 $72,634 $82,634
Water Shed Protection CAP Reserve $45,099 $55,099 $65,099 $75,099 $85,099 $95,099 $105,099
Unspent Fund Balance $860,289 $762,626 $772,045 $782,922 $794,989 $807,947 $821,471
Cumulative Fund Balance / Reserves $1,919,661 $1,989,998 $1,728,417 $1,907,295 $2,087,361 $2,268,319 $2,449,843
Fixed Revenue % 43% 46% 46% 46% 46% 46%|
Sample Bills® Consumption Annual Bill Consumption Annual Bill Consumption Annual Bill Consumption Annual Bill Consumption Annual Bill Consumption Annual Bill
Residential low 50 $294 50 $397 50 $413 50 $429 50 $446 50 $464
Residential average 150 $575 150 $776 150 $807 150 $839 150 $873 150 $908
Residential high 250 $990 250 $1,337 250 $1,390 250 $1,446 250 $1,504 250 $1,564)

Notes

1. Positive difference means that funds can be added to reserves. Negative means that funds will be drained from reserves.

revenue and

2. Asurplus b

will be added to the Capital Reserve Fund

3. Assumes equal water consumption throughout each quarter
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Hillsborough Water Rate Analysis
2024 2025 2026 2027 2028 2029
#Users & First 9 mo. Last 3 mo. #Users & #Users & #Users & #Users & #Users &
Description Consumption $ Total Consumption $ Total Consumption $ Total Consumption $ Total Consumption $ Total Consumption $ Total
Sales
Unit Charge Annual Increase(%) INCREASE(%) 35% INCREASE(%) 35% INCREASE(%) 4% INCREASE(%) 2% INCREASE(%) 2% INCREASE(%) 2%
Unit Charge (annual)
Total Accounts 903 $73.50 $99.23 $288,712 903 $133.95 $483,841 903 $139.31 $503,195 903 $142.10 $513,258 903 $144.94 $523,524 903 $147.84 $533,994|
Sprinkler Units 158 $73.50 $99.23 $50,517| 158 $133.95 $84,659! 158 $139.31 $88,045] 158 $142.10 $89,806! 158 $144.94 $91,602] 158 $147.84 $93,434|
TOTAL Unit charge $339,228 $568,500 $591,240 $603,064 $615,126 $627,428|
Variable Charge Annual Increase(%) INCREASE(%) 35% INCREASE(%) 35% INCREASE(%) 4% INCREASE(%) 2% INCREASE(%) 2% INCREASE(%) 2%)
Usage Charge (Volumetric)
Within 7,5601-22,500 (per 1,000 gal) 14,449,313 $11.34 $15.31 $192,530 14,449,313 $20.67 $298,626 14,449,313 $21.49 $310,571 14,449,313 $21.92 $316,783 14,449,313 $22.36 $323,118 14,449,313 $22.81 $329,581
Within 22,501-37,500 (per 1,000 gal) 3,781,970 $12.68 $17.12 $56,348 3,781,970 $23.11 $87,399 3,781,970 $24.03 $90,895 3,781,970 $24.51 $92,713 3,781,970 $25.00 $94,567 3,781,970 $25.50 $96,458|
Within 37,501 and over (per 1,000 gal) 10,464,900 $14.01 $18.91 $172,271 10,464,900 $25.53 $267,203 10,464,900 $26.55 $277,891 10,464,900 $27.09 $283,449 10,464,900 $27.63 $289,118 10,464,900 $28.18 $294,900|
TOTAL Variable charge 28,696,183 $421,148| 28,696,183 $653,227 28,696,183 $679,357| 28,696,183 $692,944 28,696,183 $706,803| 28,696,183 $720,939
Uncollected charges, % and $ 0.0% assumed uncollected $0 0.0% assumed uncollected $0! 0.0% assumed uncollected $0 0.0% assumed uncollected $0! 0.0% assumed uncollected $0 0.0% assumed uncollected $0|
Meter and Usage Net Revenue Subtotal $760,376| $1,221,727 $1,270,596 $1,296,008 $1,321,928, $1,348,367|
Total Annual Increase(%) INCREASE(%) 61% INCREASE(%) 4% INCREASE(%) 2% INCREASE(%) 2% INCREASE(%) 2%)
Other Water Department Revenue
Other Water Department Revenue $24,552| $12,573 $12,573| $12,573 $12,573| $12,573
[Summary B s T B s [ sl [
Total Projected Revenues $784,929 $1,234,300 $1,283,169 $1,308,581 $1,334,502 $1,360,940|
Total Projected Expenditures $882,592 $1,211,137 $1,245,878 $1,282,336 $1,320,598 $1,360,752
Revenues Over (Under) Expenditures’? ($97,663)| $23,163 $37,291 $26,245 $13,904 $188
Transfers to Capital Reserve Funds
Emergency CAP Reserve $10,000 $10,000 $10,000 $10,000 $10,000 $10,000
Sand Replacement CAP Reserve $1,000 $1,000 $1,000 $1,000 $1,000 $1,000
System Improvement CAP Reserve $10,000 $10,000 $10,000 $10,000 $10,000 $10,000
Line Rehabilitation CAP Reserve $127,000 $127,000 $127,000 $127,000 $127,000 $127,000
Bible Hill Reservoir CAP Reserve $10,000 $10,000 $10,000 $10,000 $10,000 $10,000
Water Shed Protection CAP Reserve $10,000 $10,000 $10,000 $10,000 $10,000 $10,000
Cumulative Transfer $168,000 $168,000 $168,000 $168,000 $168,000 $168,000
Transfers from Capital Reserves for CIP $0 -$439,000| $0 $0| $0 $0|
Capital Reserve Funds
Emergency CAP Reserve $183,313.42 $193,313 $203,313 $213,313 $223,313 $233,313 $243,313
Sand Replacement CAP Reserve $190,966 $191,966 $192,966 $193,966 $194,966 $195,966 $196,966
System Improvement CAP Reserve $128,589 $138,589 $148,589 $158,589 $168,589 $178,589 $188,589
Water UV Bulb Capital Reserve $1,414 $1,414 $1,414 $1,414 $1,414 $1,414 $1,414
Line Rehabilitation CAP Reserve $487,357 $614,357 $302,357 $429,357 $556,357 $683,357 $810,357
Bible Hill Reservoir CAP Reserve $22,634 $32,634 $42,634 $52,634 $62,634 $72,634 $82,634
Water Shed Protection CAP Reserve $45,099 $55,099 $65,099 $75,099 $85,099 $95,099 $105,099
Unspent Fund Balance $860,289 $762,626 $785,789 $823,080 $849,325 $863,229 $863,417
Cumulative Fund Balance / Reserves $1,919,661 $1,989,998 $1,742,161 $1,947,453 $2,141,698 $2,323,601 $2,491,790
Fixed Revenue % 43% 46% 46% 46% 46% 46%|
Sample Bills® Consumption Annual Bill Consumption Annual Bill Consumption Annual Bill Consumption Annual Bill Consumption Annual Bill Consumption Annual Bill
Residential low 50 $294 50 $536 50 $557 50 $568 50 $580 50 $591
Residential average 150 $575 150 $1,047 150 $1,089 150 $1,111 150 $1,133 150 $1,156]
Residential high 250 $990 250 $1,805 250 $1,877 250 $1,914 250 $1,953 250 $1,992

Notes

1. Positive difference means that funds can be added to reserves. Negative means that funds will be drained from reserves.

2. Asurplus b revenue and

will be added to the Capital Reserve Fund

3. Assumes equal water consumption throughout each quarter
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Hillsborough Rate Analysis
2024 2025 2026 2027 2028 2029
#Users & First 9 mo. Last 3 mo. #Users & #Users & #Users & #Users & #Users &
Description Consumption $ Total Consumption $ Total Consumption $ Total Consumption $ Total Consumption $ Total Consumption $ Total
Sales
Unit Charge Annual Increase(%) INCREASE(%) 35% INCREASE(%) 0% INCREASE(%) 4% INCREASE(%) 14% INCREASE(%) 4% INCREASE(%) 4%
Unit Charge (annual)
Total Accounts 903 $73.50 $99.23 $288,712 903 $99.23 $358,401 903 $103.19 $372,737 903 $117.64 $424,920 903 $122.35 $441,917 903 $127.24 $459,593]
Sprinkler Units 158 $73.50 $99.23 $50,517| 158 $99.23 $62,710! 158 $103.19 $65,219| 158 $117.64 $74,349 158 $122.35 $77,323] 158 $127.24 $80,416|
TOTAL Unit charge $339,228 $421,111 $437,955 $499,269 $519,240 $540,009)
Variable Charge Annual Increase(%) INCREASE(%) 35% INCREASE(%) 0% INCREASE(%) 4% INCREASE(%) 14% INCREASE(%) 4% INCREASE(%) 4%)
Usage Charge (Volumetric)
Within 7,5601-22,500 (per 1,000 gal) 14,449,313 $11.34 $15.31 $192,530 14,449,313 $15.31 $221,205 14,449,313 $15.92 $230,053 14,449,313 $18.15 $262,260 14,449,313 $18.88 $272,750 14,449,313 $19.63 $283,661
Within 22,501-37,500 (per 1,000 gal) 3,781,970 $12.68 $17.12 $56,348 3,781,970 $17.12 $64,740 3,781,970 $17.80 $67,329 3,781,970 $20.30 $76,755 3,781,970 $21.11 $79,826 3,781,970 $21.95 $83,019|
Within 37,501 and over (per 1,000 gal) 10,464,900 $14.01 $18.91 $172,271 10,464,900 $18.91 $197,928 10,464,900 $19.67 $205,845 10,464,900 $22.42 $234,663 10,464,900 $23.32 $244,050 10,464,900 $24.25 $253,812
TOTAL Variable charge 28,696,183 $421,148| 28,696,183 $483,872 28,696,183 $503,227| 28,696,183 $573,679 28,696,183 $596,626| 28,696,183 $620,491
Uncollected charges, % and $ 0.0% assumed uncollected $0 0.0% assumed uncollected $0! 0.0% assumed uncollected $0 0.0% assumed uncollected $0! 0.0% assumed uncollected $0 0.0% assumed uncollected $0|
Meter and Usage Net Revenue Subtotal $760,376| $904,983 $941,182| $1,072,948 $1,115,866, $1,160,500|
Total Annual Increase(%) INCREASE(%) 19% INCREASE(%) 4% INCREASE(%) 14% INCREASE(%) 4% INCREASE(%) 4%
Other Water Department Revenue
Other Water Department Revenue $24,552| $12,573 $12,573| $12,573 $12,573| $12,573
Summary — e — e — e
Total Projected Revenues $784,929 $917,556 $953,756 $1,085,521 $1,128,439 $1,173,074
Total Projected Expenditures $882,592 $908,137 $942,878 $1,069,769 $1,108,030 $1,148,184]
Revenues Over (Under) Expenditures’? ($97,663)| $9,419 $10,878 $15,752 $20,409 $24,890
Transfers to Capital Reserve Funds
Emergency CAP Reserve $10,000 $10,000 $10,000 $10,000 $10,000 $10,000
Sand Replacement CAP Reserve $1,000 $1,000 $1,000 $1,000 $1,000 $1,000
System Improvement CAP Reserve $10,000 $10,000 $10,000 $10,000 $10,000 $10,000
Line Rehabilitation CAP Reserve $127,000 $127,000 $127,000 $127,000 $127,000 $127,000
Bible Hill Reservoir CAP Reserve $10,000 $10,000 $10,000 $10,000 $10,000 $10,000
Water Shed Protection CAP Reserve $10,000 $10,000 $10,000 $10,000 $10,000 $10,000
Cumulative Transfer $168,000 $168,000 $168,000 $168,000 $168,000 $168,000
Transfers from Capital Reserves for CIP $0 -$439,000| $0 $0| $0 $0|
Capital Reserve Funds
Emergency CAP Reserve $183,313.42 $193,313 $203,313 $213,313 $223,313 $233,313 $243,313
Sand Replacement CAP Reserve $190,966 $191,966 $192,966 $193,966 $194,966 $195,966 $196,966
System Improvement CAP Reserve $128,589 $138,589 $148,589 $158,589 $168,589 $178,589 $188,589
Water UV Bulb Capital Reserve $1,414 $1,414 $1,414 $1,414 $1,414 $1,414 $1,414
Line Rehabilitation CAP Reserve $487,357 $614,357 $302,357 $429,357 $556,357 $683,357 $810,357
Bible Hill Reservoir CAP Reserve $22,634 $32,634 $42,634 $52,634 $62,634 $72,634 $82,634
Water Shed Protection CAP Reserve $45,099 $55,099 $65,099 $75,099 $85,099 $95,099 $105,099
Unspent Fund Balance $860,289 $762,626 $772,045 $782,922 $798,675 $819,084 $843,974
Cumulative Fund Balance / Reserves $1,919,661 $1,989,998 $1,728,417 $1,907,295 $2,091,047 $2,279,456 $2,472,346
Fixed Revenue % 43% 46% 46% 46% 46% 46%|
Sample Bills® Consumption Annual Bill Consumption Annual Bill Consumption Annual Bill Consumption Annual Bill Consumption Annual Bill Consumption Annual Bill
Residential low 50 $294 50 $397 50 $413 50 $471 50 $489 50 $509
Residential average 150 $575 150 $776 150 $807 150 $920 150 $957 150 $995|
Residential high 250 $990 250 $1,337 250 $1,390 250 $1,585 250 $1,648 250 $1,714

Notes

1. Positive difference means that funds can be added to reserves. Negative means that funds will be drained from reserves.

2. Asurplus b revenue and exp

will be added to the Capital Reserve Fund

3. Assumes equal water consumption throughout each quarter
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2C. RATE SETTING - AMP and LSLI - DRAFT
Hillsborough Rate Analysis
2024 2025 2026 2027 2028 2029
#Users & First 9 mo. Last 3 mo. #Users & #Users & #Users & #Users & #Users &
Description Consumption $ Total Consumption $ Total Consumption $ Total Consumption $ Total Consumption $ Total Consumption $ Total
Sales
Unit Charge Annual Increase(%) INCREASE(%) 35% INCREASE(%) 35% INCREASE(%) 4% INCREASE(%) 2% INCREASE(%) 2% INCREASE(%) 2%
Unit Charge (annual)
Total Accounts 903 $73.50 $99.23 $288,712 903 $133.95 $483,841 903 $139.31 $503,195 903 $142.10 $513,258 903 $144.94 $523,524 903 $147.84 $533,994|
Sprinkler Units 158 $73.50 $99.23 $50,517| 158 $133.95 $84,659! 158 $139.31 $88,045] 158 $142.10 $89,806! 158 $144.94 $91,602] 158 $147.84 $93,434|
TOTAL Unit charge $339,228 $568,500 $591,240 $603,064 $615,126 $627,428|
Variable Charge Annual Increase(%) INCREASE(%) 35% INCREASE(%) 35% INCREASE(%) 4% INCREASE(%) 2% INCREASE(%) 2% INCREASE(%) 2%)
Usage Charge (Volumetric)
Within 7,5601-22,500 (per 1,000 gal) 14,449,313 $11.34 $15.31 $192,530 14,449,313 $20.67 $298,626 14,449,313 $21.49 $310,571 14,449,313 $21.92 $316,783 14,449,313 $22.36 $323,118 14,449,313 $22.81 $329,581
Within 22,501-37,500 (per 1,000 gal) 3,781,970 $12.68 $17.12 $56,348 3,781,970 $23.11 $87,399 3,781,970 $24.03 $90,895 3,781,970 $24.51 $92,713 3,781,970 $25.00 $94,567 3,781,970 $25.50 $96,458|
Within 37,501 and over (per 1,000 gal) 10,464,900 $14.01 $18.91 $172,271 10,464,900 $25.53 $267,203 10,464,900 $26.55 $277,891 10,464,900 $27.09 $283,449 10,464,900 $27.63 $289,118 10,464,900 $28.18 $294,900]
TOTAL Variable charge 28,696,183 $421,148| 28,696,183 $653,227 28,696,183 $679,357| 28,696,183 $692,944 28,696,183 $706,803| 28,696,183 $720,939
Uncollected charges, % and $ 0.0% assumed uncollected $0 0.0% assumed uncollected $0! 0.0% assumed uncollected $0 0.0% assumed uncollected $0! 0.0% assumed uncollected $0 0.0% assumed uncollected $0|
Meter and Usage Net Revenue Subtotal $760,376| $1,221,727 $1,270,596 $1,296,008 $1,321,928, $1,348,367|
Total Annual Increase(%) INCREASE(%) 61% INCREASE(%) 4% INCREASE(%) 2% INCREASE(%) 2% INCREASE(%) 2%)
Other Water Department Revenue
Other Water Department Revenue $24,552| $12,573 $12,573| $12,573 $12,573| $12,573
[Summary B s T B s [ sl [
Total Projected Revenues $784,929 $1,234,300 $1,283,169 $1,308,581 $1,334,502 $1,360,940|
Total Projected Expenditures $882,592 $1,211,137 $1,245,878 $1,282,336 $1,320,598 $1,360,752
Revenues Over (Under) Expenditures’? ($97,663)| $23,163 $37,291 $26,245 $13,904 $188
Transfers to Capital Reserve Funds
Emergency CAP Reserve $10,000 $10,000 $10,000 $10,000 $10,000 $10,000
Sand Replacement CAP Reserve $1,000 $1,000 $1,000 $1,000 $1,000 $1,000
System Improvement CAP Reserve $10,000 $10,000 $10,000 $10,000 $10,000 $10,000
Line Rehabilitation CAP Reserve $127,000 $127,000 $127,000 $127,000 $127,000 $127,000
Bible Hill Reservoir CAP Reserve $10,000 $10,000 $10,000 $10,000 $10,000 $10,000
Water Shed Protection CAP Reserve $10,000 $10,000 $10,000 $10,000 $10,000 $10,000
Cumulative Transfer $168,000 $168,000 $168,000 $168,000 $168,000 $168,000
Transfers from Capital Reserves for CIP $0 -$439,000| $0 $0| $0 $0|
Capital Reserve Funds
Emergency CAP Reserve $183,313.42 $193,313 $203,313 $213,313 $223,313 $233,313 $243,313
Sand Replacement CAP Reserve $190,966 $191,966 $192,966 $193,966 $194,966 $195,966 $196,966
System Improvement CAP Reserve $128,589 $138,589 $148,589 $158,589 $168,589 $178,589 $188,589
Water UV Bulb Capital Reserve $1,414 $1,414 $1,414 $1,414 $1,414 $1,414 $1,414
Line Rehabilitation CAP Reserve $487,357 $614,357 $302,357 $429,357 $556,357 $683,357 $810,357
Bible Hill Reservoir CAP Reserve $22,634 $32,634 $42,634 $52,634 $62,634 $72,634 $82,634
Water Shed Protection CAP Reserve $45,099 $55,099 $65,099 $75,099 $85,099 $95,099 $105,099
Unspent Fund Balance $860,289 $762,626 $785,789 $823,080 $849,325 $863,229 $863,417
Cumulative Fund Balance / Reserves $1,919,661 $1,989,998 $1,742,161 $1,947,453 $2,141,698 $2,323,601 $2,491,790
Fixed Revenue % 43% 46% 46% 46% 46% 46%|
Sample Bills® Consumption Annual Bill Consumption Annual Bill Consumption Annual Bill Consumption Annual Bill Consumption Annual Bill Consumption Annual Bill
Residential low 50 $294 50 $536 50 $557 50 $568 50 $580 50 $591
Residential average 150 $575 150 $1,047 150 $1,089 150 $1,111 150 $1,133 150 $1,156]
Residential high 250 $990 250 $1,805 250 $1,877 250 $1,914 250 $1,953 250 $1,992

Notes

1. Positive difference means that funds can be added to reserves. Negative means that funds will be drained from reserves.

2. Asurplus b revenue and

will be added to the Capital Reserve Fund

3. Assumes equal water consumption throughout each quarter
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APPENDIX G
Lead Service Line Inventory

System Side Sum of Quantity

Brass 1
Galvanized requiring replacement 15
Non-Lead - Copper 541
Non-Lead - Other 88
Non-Lead - Plastic 3
Unknown - Material Unknown 203
Unknown - Unlikely Lead 23
Grand Total 874

Sum of Quantity

Galvanized requiring...

Brass, 1

_\

Unknown - Unlikely Lead,
23

System_Material_Classification

m Brass
® Galvanized requiring replacement
® Non-Lead - Copper

® Non-Lead - Other
Unknown - Material

Unk 203 T = Non-Lead - Plastic
nknown,

= Unknown - Material Unknown

m Unknown - Unlikely Lead

4

Non-Lead - Plastic, 3 ————

Non-Lead - Other, 88
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APPENDIX G
Lead Service Line Inventory

Customer Side Sum of Quantity

Brass 24
Galvanized requiring replacement 8
Non-Lead - Copper 661
Non-Lead - Other 57
Non-Lead - Plastic 6
Unknown - Material Unknown 100
Unknown - Unlikely Lead 18
Grand Total 874

Sum of Quantity

Galvanized requiring
replacement, 8

Brass, 24

_—

Unknown - Unlikely Lead, 18— 4

Non-Lead - Plastic, 6

—

Non-Lead - Other, 57/

Customer_Material_Classification
m Brass
r, 661
m Galvanized requiring
replacement
m Non-Lead - Copper

= Non-Lead - Other

m Non-Lead - Plastic
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APPENDIX G
Lead Service Line Inventory

Galvanized requiring replacement 22
Non-lead 581
Unknown 271
Grand Total 874

Sum of Quantity

Galvanized requiring
replacement, 22

Entire_Service_Line...
m Galvanized
requiring
replacement
m Non-lead

® Unknown
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APPENDIX G
Lead Service Line Inventory

Total_Cost

(Multiple Items)

System_Material_Classification

Customer_Material_Classification

Identification Cost

Replacement Cost

Total_Cost

Page 4 of 4

Galvanized requiring replacement Galvanized requiring replacement SO $20,000 $20,000
Galvanized requiring replacement Non-Lead - Copper SO $280,000 $280,000
Non-Lead - Copper Galvanized requiring replacement SO $120,000 $120,000
Non-Lead - Copper Unknown - Material Unknown $6,400 $640,000 $646,400
Non-Lead - Copper Unknown - Unlikely Lead $55,000 $220,000 $275,000
Non-Lead - Other Unknown - Unlikely Lead $10,000 $40,000 $50,000
Non-Lead - Plastic Unknown - Unlikely Lead $5,000 $20,000 $25,000
Unknown - Material Unknown Brass $10,000 $40,000 $50,000
Unknown - Material Unknown Galvanized requiring replacement SO $20,000 $20,000
Unknown - Material Unknown Non-Lead - Copper $645,000 $2,580,000 $3,225,000
Unknown - Material Unknown Non-Lead - Plastic $10,000 $40,000 $50,000
Unknown - Material Unknown Unknown - Material Unknown $340,000 $1,360,000 $1,700,000
Unknown - Material Unknown Unknown - Unlikely Lead $5,000 $20,000 $25,000
Unknown - Unlikely Lead Non-Lead - Copper $100,000 $400,000 $500,000
Unknown - Unlikely Lead Unknown - Unlikely Lead $15,000 $60,000 $75,000
Grand Total $1,201,400 $5,860,000 $7,061,400



APPENDIX G DWSRF LSLR Funding

!,\ DRINKING WATER STATE REVOLVING FUND (DWSRF)
==rovionmental ) EAD SERVICE LINE REPLACEMENT (LSLR) FUNDING

EPA’s Lead and Copper Rule Revision (LCRR) requires community (CWS) and non-transient
non-community (NTNC) water systems to develop and submit to NHDES a lead service line
(LSL) inventory by the federal deadline of October 16, 2024. Through the Bipartisan
Infrastructure Law (BIL) Drinking Water State Revolving Loan Fund (DWSRF), funds are
available for lead service line replacements (LSLR). For a project or activity to be eligible for
funding it must be otherwise DWSRF eligible and be a LSLR project or associated activity
directly connected to the replacement of lead service lines.

Who's Eligible?
Community water systems and non-profit, non-community,
non-transient water systems.

Principal Forgiveness
71% principal forgiveness for all eligible applicants.

For more information view DWSRF Loan Rates and visit
the NHDES Lead and Copper Webpage.

ELIGIBLE PROJECTS

Complete removal of lead and
galvanized service lines up to the
customer meter.

Removal of lead goosenecks, pigtails
and connectors, and replacement
with acceptable material.
Replacement of curb stops and curb
stop boxes that are removed as part
of full LSLR

Site restoration (landscaping,
sidewalks, driveways, etc.) if the
removal was necessary to replace LSL.
Development / updating of LSLI
including locating and mapping LSLs.

How to Apply- NH Online Forms System - Drinking Water Infrastructure Project: Final Application

Applications are accepted any time and no pre-app required.
Questions? Contact NHDES at (603) 271-2315 or dwsrf@des.nh.gov.



https://www.des.nh.gov/business-and-community/loans-and-grants/drinking-water-state-revolving-fund
https://www.des.nh.gov/water/drinking-water/public-water-systems/lead-and-copper
https://onlineforms.nh.gov/?formtag=nhdes-w-03-064
tel:+1-603-271-2315
mailto:dwsrf@des.nh.gov
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APPENDIX G DWSRF LSLR Funding

DWSRF LSLR ELIGIBLE
PROJECTS & ACTIVITIES

Noted in Bipartisan Infrastructure Law SRF Memorandum |
US EPA Appendix D “Detailed List of DWSRF Lead Service
Line Replacement Project and Activity Examples.”

This list is non exhaustive of DWSRF-eligible projects and
activities under BIL DWSRF LSLR Capitalization Grants.

For a project or activity to be eligible for funding under this
appropriation, it must be otherwise DWSRF eligible and be
a LSLR project or associated activity directly connected to
the identification, planning, design, and replacement of
lead service lines. Any project funded under this
appropriation involving the replacement of a lead service
line must replace the entire lead service line, not just a
portion, unless a portion has already been replaced.

From the DWSRF Infrastructure Fund

Complete removal of LSL or SL made of galvanized
iron or galvanized steel.

Removal of lead or galvanized gooseneck, pigtails,
and connectors.

Replacement of curb stops, curb stop boxes, and
other SL appurtenances that are removed as part of
a full LSLR.

Developing or updating LSL inventories, including
locating and mapping LSLs.

From the DWSRF Set-Asides

Planning and design for LSLR infrastructure projects.
Developing or updating LSL inventories, including
locating and mapping LSLs.

Providing technical assistance to small PWSs
undertaking LSL inventories or construction
projects.

How to Apply- NH Online Forms System - Drinking Water Infrastructure Project: Final Application

Applications are accepted any time and no pre-app required.
Questions? Contact NHDES at (603) 271-2315 or dwsrf@des.nh.gov.



https://onlineforms.nh.gov/?formtag=nhdes-w-03-064
tel:+1-603-271-2315
mailto:dwsrf@des.nh.gov
https://www.epa.gov/dwsrf/bipartisan-infrastructure-law-srf-memorandum
https://www.epa.gov/dwsrf/bipartisan-infrastructure-law-srf-memorandum
meb
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APPENDIX G
Warrant Article Template

“SUGGESTED” WARRANT ARTICLE
Enter Meeting Type
STATE OF NEW HAMPSHIRE
Enter Entity Name

Article T-X. Issuance of bonds for the Purpose of Water Infrastructure Improvements to
Replace Water System Services Improving Compliance with the Federal Lead and Copper
Rule.

To see if the NAME OF ENTITY will vote to raise and appropriate the sum of ENTER BORROW
AMOUNT SPELLED OUT Dollars and no cents ENTER BORROW AMOUNT ($) for the purpose
of all work needed to identify, engineer, purchase of materials, and replace water system
services improving compliance with the Federal Lead and Copper Rule. Such sum to be raised
by the issuance of Bonds or Notes not to exceed ENTER BORROW AMOUNT ($) under, and in
compliance with, the provisions of the Municipal Finance Act (NH RSA 33:1 et seq., as
amended) and to authorize the ENTER NAME OF GOVERNING BODY to issue and negotiate
such bonds or notes and to determine the date, term of payment, and rate of interest
thereon. Further, to take such other actions as may be necessary to effect the issuance,
negotiation, sale and delivery of such bonds or notes as shall be in the best interest of the
ENTER NAME OF ENTITY, ENTER NAME OF CITY/TOWN IF NOT A MUNICIPALITY, NH. And to
further authorize the NAME OF GOVERNING BODY to apply for, accept and expend
unanticipated money from the state, federal or other governmental unit or a private source
which becomes available pursuant to RSA 31:95-b for the same or similar purposes of this
article.

Voter’s Guide/Notes:
It is anticipated but not guaranteed that the NAME OF ENTITY will receive up to ENTER
AMOUNT (S or %) OF ANTICIPATED PRINCIPAL FORGIVENESS in principal forgiveness from
the State Revolving Fund loan program.

NOTE: This is a sample only. Final warrant articles should be reviewed by local counsel and
the NH Department of Revenue Administration (NHDRA).
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