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1 Asset Management Program Overview 

1.1 Introduction

The Village District of Eastman (VDE), located in Grantham, NH engaged Underwood Engineers, 
Inc. (UE) of Concord, NH to develop an Asset Management Program (AMP) for their wastewater 
system. The wastewater AMP is funded by a $30,000 Clean Water State Revolving Fund 
(CWSRF) loan with principal forgiveness provided by the New Hampshire Department of 
Environmental Services (NHDES). 

The framework of this AMP includes the following core components:

 Vision Statement
o A brief statement which communicates what VDE intends to accomplish with this 

AMP.
 Level of Service (LOS)

o What are VDE’s goals in operating and maintaining the system?
o Goals should be Specific, Measurable, Attainable, Realistic, Timely, Evaluated, 

and Readjusted (SMARTER).
 Asset Inventory and Condition Assessment

o What assets does VDE own?
o Which of these assets are able to serve their purpose? Which are not?
o What is the condition of each asset?

 Criticality
o Prioritize assets by their probability of failure versus the impact of failure.

 Minimum Life Cycle Cost (Practices)
o Estimate costs needed to properly maintain, inspect, repair and, if necessary, 

replace assets to maintain the desired LOS.
 Long-Term Funding Strategy (Budget)

o Review the current operating budget and rate structure.
o Schedule estimated replacement costs out over the life of the assets.
o Provide a framework for repair or replace decisions.

 Implementation and Communication Plan
o Data collection
o Planning tools
o Management reporting
o Public education
o Recommendations and next steps

The estimated costs presented in this AMP assume 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 which should be 
evaluated for inclusion in a capital improvement plan (CIP).  All dollar values contained within 
this report are in 2022 dollars.
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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.

Note that the terms “sewer” and “wastewater” are used interchangeably throughout this report.  
Both refer to facilities used to collect and transmit domestic wastewater.

VDE acquired the Eastman wastewater system from the Eastman Community Association (ECA) 
in early 2014.  The system was originally built in the late 1970’s.  Portions of the collection system 
were added in the early 1980’s.  Several major upgrades have recently been completed at the 
wastewater treatment facility (WWTF), including a new headworks in 2010, additional 
improvements to the headworks in 2018, and aeration improvements in 2021. 

The wastewater collection system includes two pumping stations, nearly 33,000 linear feet (lf) of 
gravity collection main, and approximately 5,000 lf of force main.  The WWTF consists of the 
headworks, four (4) aerated lagoons organized into two (2) treatment trains with a primary and 
secondary lagoon.  The effluent disposal system consists of the main effluent pumping station 
located at the WWTF, and a second effluent pumping station located at the three effluent holding 
ponds.  The second effluent pumping station draws water from the holding ponds and transmits it 
to the 14th fairway holding pond/water trap owned by the ECA.  The ECA uses water from the 
holding pond to irrigate the golf course.

1.2 Related Asset Management Efforts

Shortly after VDE took over the system from ECA in 2014, UE completed a detailed capital 
improvement plan (CIP).  Prior to that CLD Engineers performed a system evaluation for ECA in 
2008.  UE also prepared a WWTF evaluation report in 2018.

Copies of materials related to these efforts can be found on UE’s file sharing site at the following 
link: https://underwoodengineersnh-
my.sharepoint.com/:f:/g/personal/mblank_underwoodengineers_com/EvcM88nQLrpLoFiX92G
K-kQBn4_gNgAeZqAlk80cFuR2vQ?e=TL4DBv

1.3 Source Data 

Additional information sources used to develop this AMP are summarized below.

Record drawings provided the installation date, pipe diameter and material for much of the 
wastewater collection system.  The areas covered by each set of drawings were mapped in GIS 
format.  The resulting geodatabase was provided to VDE.

https://underwoodengineersnh-my.sharepoint.com/:f:/g/personal/mblank_underwoodengineers_com/EvcM88nQLrpLoFiX92GK-kQBn4_gNgAeZqAlk80cFuR2vQ?e=TL4DBv
https://underwoodengineersnh-my.sharepoint.com/:f:/g/personal/mblank_underwoodengineers_com/EvcM88nQLrpLoFiX92GK-kQBn4_gNgAeZqAlk80cFuR2vQ?e=TL4DBv
https://underwoodengineersnh-my.sharepoint.com/:f:/g/personal/mblank_underwoodengineers_com/EvcM88nQLrpLoFiX92GK-kQBn4_gNgAeZqAlk80cFuR2vQ?e=TL4DBv
meb
DRAFT



May 2022 Page 7 of 34

Table 1.1 VDE Record Drawings

Number Year File Name
1 2020 2020, WWTF Lagoon Aeration Upgrades
2 2018 2018, WWTF Influent Hydraulic Improvements
3 2009 2009, Headworks
4 1983 1983, South Shore Subdivision
5 1981 1981, West Cove Subdivision
6 1978 1978, West Cove Gravity Collection System
7 1976 1976, Lagoon Plans
8 1972 1972, Wastewater Treatment Facility and Effluent Disposal System
9 Unknown System Map by CLD

VDE hired Eastern Pipe to perform closed circuit television (CCTV) inspection of certain sections 
of the gravity collection system. Information from these reports was mapped to the extent possible 
to provide VDE an overview of the condition of the gravity mains.  See Appendix C-5.  Eastern 
Pipe provided a ‘likelihood of failure’ score (LoF) for each gravity main evaluated.  UE 
incorporated these scores into the AMP as condition scores.

1.4 Vision Statement

Since taking over the wastewater system from ECA in 2014, VDE has sought to make systematic, 
data driven capital improvements. VDE has recently completed substantial upgrades at the 
wastewater treatment facility and would now like to turn its attention to the collection system, 
particularly the two (2) sewer pumping stations.

VDE’s vision statement is as follows:

"Use a data driven approach to identify and prioritize necessary investments in the 
wastewater collection, treatment and disposal systems to meet the needs of the of those 
serviced by the system, and to comply with regulatory requirements."

The following stakeholder groups were identified:

1. General public – Consists of system customers, community residents and property 
owners, businesses, and visitors who rely on the wastewater system directly or who may 
be impacted by a system failure.

2. Elected officials.
a. Oversee VDE operations.
b. Relay concerns from the public.
c. Communicate with the public regarding system needs.

3. Staff and service providers
a. Operating company personnel and VDE staff document, track, and communicate 

inspection results, maintenance activities, and system needs.
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b. Administrative staff review and make decisions based on the information 
provided; communicate system needs and staff accomplishments to elected 
officials.

4. Eastman Community Association Golf Course
a. Uses the effluent stored in the holding pond to irrigate its golf course.

5. Other utilities who share the right-of-way with VDE’s wastewater system.
a. Share non-editable AGOL maps.

1.5 Level of Service Goals 

The Level of Service (LOS) provides specific goals for the operation, maintenance, and 
performance of the wastewater collection, treatment, and effluent disposal system assets.  A LOS 
workshop was held on March 29, 2021.  At this meeting, UE provided a sample LOS matrix for 
the wastewater system. A list of LOS goals had also been developed as part of the 2014 CIP.  With 
input and direction from VDE and DES, UE updated the original LOS goals and adapted them to 
the SMARTER goals framework.

The LOS matrix can be found in Appendix A-1. It should be noted that LOS goals can be internal 
or external.  External goals are for sewer customers who want reliable service for an affordable 
price.  Internal goals guide VDE in its efforts to achieve external goals.  For instance, keeping the 
wastewater collection system in good working order requires that VDE have adequate budget and 
staff to ensure that system components are inspected on a regular basis and replaced or repaired as 
needed. 

1.5.1 Meet Local, State and Federal Guidelines
In 2007, when the system was still owned and operated by ECA, NHDES issued a permit with 
stricter effluent requirements.  To ensure compliance with the new requirements, VDE continued 
ECA’s exploration of effluent disposal strategies.  However, in 2015, VDE successfully met 
NHDES requirements for BOD and TSS.  Isolated exceedances occurred in 2016, but this is 
thought to have been due to drought conditions.  Due to improved performance in meeting effluent 
requirements, VDE decided that scarce resources were better spent on improvements to the aging 
WWTF.  However, there is a 95% design for a leach field should the need for an alternative effluent 
disposal strategy arise.  The estimated cost of that project in 2022 is $950,000.

1.5.2 Provide Adequate Wastewater Capacity
A potential limitation on providing adequate wastewater capacity is the ability to dispose of treated 
effluent due to the fact that the holding ponds which approach overtopping conditions during wet 
years.  See paragraph 1.5.1.

1.5.3 Maintain Continuous Pumping Station Operation
Each of the pumping stations is equipped with a standby generator and automatic transfer switch 
(ATS).  This ensures that they will continue to operate in the event of a power outage.

However, both pumping stations are equipped with the original steel wet wells, which have 
exceeded their estimated useful lives.  VDE has prioritized those for replacement or rehabilitation.  
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In addition, the pumps at West Cove B only last a few years before requiring replacement due to 
excessive clogging from debris, primary rags, or diapers. 

1.5.4 Limit WWTF Shutdowns Due to Equipment Failure
VDE provides continuous wastewater service to customers.  Service interruptions experienced 
directly by customers are rare.  However, VDE has struggled with equipment failures at the 
pumping stations and WWTF.

The headworks were upgraded in 2010 prior to VDE taking ownership of the system.  Additional 
improvements were completed in 2018 to enhance influent hydraulics.  The aeration system was 
overhauled in 2021.  The blowers, air piping, diffusers, and stand-by generator were all replaced 
as part of that upgrade.

1.5.5 Protect Health and Safety of Staff and Residents
VDE’s wastewater collection system is located within proximity to Eastman Pond, which is used 
extensively for recreational purposes.  For that reason, it is essential to prevent sanitary sewer 
releases from compromised facilities.  In the last five (5) years, VDE has conducted CCTV 
inspections on 90% of its gravity mains.  Approximately 10% of the inspections were performed 
by Eastern Pipe, who provided inspection videos and reports in pdf format.  Stearns Septic Service 
performed approximately 80% of the gravity mains and provided video.  Stearns found one 
location where the gravity main was damaged, and VDE repaired that main.  UE’s recommended 
CCTV inspection and repair plan is discussed in paragraph 2.6.2.

1.5.6 Maintain Affordable Rates 
Rates need to cover the true cost of service, which includes adequate staffing, services, routine 
inspection and maintenance, tools supplies, and equipment.  The cost of capital improvements 
must also be factored in.  Repairs, replacements, and upgrades should be anticipated in advance 
and completed in a timely manner to avoid emergency repairs, a large backlog of necessary 
upgrades, and rate shocks.

NHDES provides principal forgiveness on CWSRF loans based on affordability.  The affordability 
ratio is defined as annual sewer user fees divided by median household income (MHI).  It is 
unlikely that VDE would qualify for more than 2% because the (MHI) for the area is higher than 
the state average.  However, the affordability ratios provide a guideline as to what is considered 
affordable.

Table 1.2 CWSRF Affordability Ratios

Sewer Rate (SF Home)Affordability 
Ratio

Potential Principal 
Forgiveness Min. Max.

<= 1.32 2% $   0 $1,426
1.33 – 2.65 10% $1,436 $2,862
2.66 – 3.99 15% $2,873 $4,309

>= 4.00 20% $4,320
Note: The 2019 MHI for the Town of Grantham is $108,000.  The MHI for VDE’s service area may differ.
Source: CWSRF Intended Use Plan https://www.des.nh.gov/business-and-community/loans-and-
grants/clean-water-state-revolving-fund 

https://www.des.nh.gov/business-and-community/loans-and-grants/clean-water-state-revolving-fund
https://www.des.nh.gov/business-and-community/loans-and-grants/clean-water-state-revolving-fund
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VDE sewer rates are currently $174.84 per quarter plus a usage rate of $0.106/100 gallons.  
NHDES calculations are based on a typical single-family home which uses 71,966 gallons per 
year.  Based on this annual usage, VDE’s rates equate to approximately $765.64.  VDE’s 
wastewater system services 535 customers.  Approximately 350 are condominium units.  The 
remainder are primarily single-family homes.

1.5.7 Conform to Community Bylaws
Eastman Community Association (ECA) bylaws include rules governing sewer connections.

1.6 Critical Assets and Priority Projects

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, vitrified clay pipe may be high, but it is impact of failure on system 
operation will be low if it is located on a residential street with only a few homes, and thus would 
not cause a catastrophic or widespread failure. 

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.

1.6.1 Probability of Failure and Condition
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. Data 
collection forms for VDE’s use have been provided in Appendix A-3. Going forward, VDE will 
use these data collection forms to continue documenting the condition of its wastewater assets. 

VDE uses a specialty contractor to inspect its gravity collection mains.  This AMP will assist in 
that effort by providing a consistent manhole numbering system and map so that the gravity mains 
inspected can be matched to the correct inspection report.  Once inspection of the entire system 
has been completed, VDE will be able to get an accurate count of manholes not visible at the 
surface because they are buried or paved over.

To initiate the process of prioritizing assets for evaluation, probability of failure was surmised 
based on the age of the asset where condition information was not available. 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 1.3 below describes the probability of failure scoring criteria based on the remaining useful 
life of the asset.
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Table 1.3 Probability of Failure Scoring Based on Remaining Useful Life

Probability of Failure Score Remaining Useful 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. Condition scores from CCTV inspections of the gravity 
mains were used where available.  Scoring criteria is described in Table 1.4 below.

Table 1.4 Condition Score

Condition Score Description
1 – Very Good Asset is in excellent condition and extremely reliable. No known 

defects, capacity issues, or recurring maintenance issues.
2 - Good Asset is in good condition, but sporadic failures are possible. Minor 

defects or recurring maintenance issues have been noted. There are 
no known capacity issues.

3 - Moderate 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 
to a high impact of failure or recurring operational issues.

4 - Poor 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 within 
one or two years, or as soon as possible.

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

1.6.2 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 would result in a serious environmental, public health, or safety 
issue 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 1.5 below describes the criteria used in assigning impact of failure scores for each asset.
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Table 1.5 Impact of Failure Scoring

Impact of 
Failure Score Description Repair Method and Cost

1 – Very Low 
Impact of Failure

Affects a small number of customers, little 
to no risk to health and safety, and little to 
no risk of environmental damage.

Repair not especially 
difficult or costly.

2 – Low Impact 
of Failure

Affects a moderate number of customers, 
little to no risk to health and safety, and little 
to no risk of environmental damage.

Repair not especially 
difficult or costly.

3 – Moderate 
Impact of Failure

Potential to impact a moderate to large 
number of customers or a single important 
customer. Unlikely to affect public health 
and safety or cause environmental damage. 

Moderately difficult and 
expensive to repair.

4 – High Impact 
of Failure

Located in a congested area or on a major 
roadway. Potential to impact many 
customers. Possible effect on public health 
and safety and environmental damage.

Difficult and expensive to 
repair.

5 – Very High 
Impact of Failure

Potential impact on many customers or an 
important customer. Probable effect on 
public health and safety and high potential 
for environmental damage.

Extremely difficult and 
expensive to repair.

1.6.3 Criticality and Risk Score
As mentioned in Paragraph 1.6, 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 in and the critically matrix is shown in Table 
1.6 and Figure 1.1.

Table 1.6 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.
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Figure 1.1 Criticality Matrix

1.7 Implementation Plan

The AMP implementation plan is described below in accordance with the 2020 AMP Guidance 
document.

1.7.1 Development of files.
VDE exported point coordinates for manholes and other features from its existing Water Point 
Network (WPN) asset management system. UE used these points along with information from 
studies, record drawings, and CCTV pipe inspection reports to create a map of the system.

VDE provided CCTV inspection records in pdf format for approximately 2,700 lf of gravity 
main.  Condition information was gathered from these reports.  In addition, the inspection 
records revealed the location of buried manholes.

Vertical asset inventories were developed based on record drawings and prior studies and were 
reviewed and updated by VDE staff.  These inventories are stored in geodatabase tables and have 
the same file structure as the horizontal assets so that all assets may be combined into system-wide 
reports or dashboards.

VDE’s system was organized into three categories: Wastewater Collection System, Wastewater 
Treatment Facility, and Effluent Disposal System.
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1.7.2 Operation of Asset Management Program
Inventory files are provided in ArcGIS format and organized so they can be combined into one 
financial planning spreadsheet.  Inventory files are listed by name and file type in Table 1.7 
below.

Table 1.7 Description of Inventory Files

File Description File Name File Type

Manhole inventory VDE_Sewer_Structure_Inventory Point feature class

Gravity main inventory VDE_Gravity_Main_Inventory Line feature class

Force main inventory VDE_Force_Main_Inventory Line feature class

WWTF yard piping VDE_WWTF_Yard_Piping Line feature class

Effluent disposal piping VDE_Effluent_Piping_Inventory Line feature class

Vertical asset inventory 
(pumping stations and 
wastewater treatment facilities, 
including major subcomponents

VDE_Vertical_Inventory Geodatabase table

In addition to the inventory files, a set of ArcGIS-based tools were developed to streamline file 
updates, computations, and exports.  These are listed by file name and function in Table 1.8 below.

Table 1.8 Description of Python Script Tools

Tool Name Function

000_Check for duplicate Asset ID's Creates a csv file containing duplicate asset identifiers, if any.

001_Calculate_Inventory_Fields Calculates fields within the inventory tables.  See Appendix A-5.

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

025_Combine inventory files in one table Combines all selected inventory files into one geodatabase table.

040_Schedule_Replacements 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.

060_Export_to_XLSX_ArcGISPro Exports the combined inventory table or other selected files to Excel 
in ‘xlsx’ format.  This can also be done using ‘Table to Excel’ tool.
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The combined inventory spreadsheet includes the following tabs:

Combined Wastewater Inventory – this tab contains the export from the combined inventory tables.

Estimated Replacement Value - A computation of the overall replacement value of the system to 
give decision-makers an idea of the size of their infrastructure investment. A summary table by 
general asset category is provided along with a pie chart.

Ten-Year Look Ahead – Assets coming due for replacement in the next ten years are sorted by risk 
score. The ‘Ten-Year Look Ahead’ serves the following purposes: 

 Provides a basis for a capital improvement plan.
 Surfaces assets that may need attention due to age and/or condition.
 Allows the utility to determine where a repair will suffice, where reconfiguration is 

necessary, and where replacement is necessary.
 When a course of action is chosen, the utility can determine how best to finance 

improvements and apply cost escalation factors, which include the following.
o Inflation
o Borrowing costs
o Specific (rather than average) unit costs (i.e., deep gravity main in DOT roadway vs. 

shallow main in local roadway)

One Hundred-Year Look Ahead - Provides a summary of estimated replacement cost by decade to 
be used for long-term planning.  Allows the utility to set rates, decide on capital contributions, and 
plan projects with the future in mind.

Criticality Matrix Plot – Groups assets on the criticality matrix.

1.7.3 Standard operating procedures for reference by staff.
A set of written instructions has been provided for VDE staff in Appendix A-4.  This AMP is not 
meant to be a “black box”.  Spreadsheet and script tool logic are provided in Appendix A-5 and 
Appendix A-6.  The script tool printouts include descriptions of the logic which are written in 
non-technical terms.  The idea is to empower VDE to understand the calculations and initiate 
modifications as needed and appropriate.

Survey123 forms have been uploaded to VDE’s AGOL account to be used by field staff, so that 
they can record maintenance and inspection information.  The information collected is stored on 
VDE's survey123.arcgis.com account.  From there it may filtered, sorted, and downloaded as 
needed by VDE staff.

The Survey123 information can be used to update the inventory files periodically (monthly, 
quarterly, or as needed).  This task will be performed by the General Manager or an administrative 
employee under the direction of the General Manager.  For example, if a gravity main has been 
lined, the year of installation, pipe material, condition score and useful life will need to be updated.  
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1.7.4 Staff Positions and Responsibilities
Descriptions of staff positions and responsibilities relative to implementing and using the AM 
program on an ongoing basis are provided below.

1. Field data collection – VDE field staff.
2. Updating and exporting inventory files – General Manager
3. Updating story map or other communication tool – General Manager or Administrative 

Assistant
4. Oversight and supervision – General Manager, VDE Commissioners

1.7.5 Training Completed During AMP Development
A description of the training completed during the AMP development is provided below.

1. June 15, 2021 – In person visit to load files and provide initial demonstration of system.  
VDE had already loaded the software.

2. August 19, 2021 – Teams meeting to discuss revisions to existing files.
3. September 28, 2021 – Teams meeting with VDE and NHDES to provide follow-up 

demonstration and training.

1.8 Communication Plan

The two main goals of the communication plan are to provide VDE staff with tools to:
 Collect, rank, and ultimately communicate system needs to VDE Commissioners, 

customers, and other stakeholders.  
 Inform VDE Commissioners, customers, and other stakeholders of VDE’s 

accomplishments.  For instance, how many gravity mains have been inspected or 
repaired each year.

VDE’s website is an important vehicle for communicating with customers and other stakeholders.  
An ArcGIS story map has been prepared as part of this AMP, which can be embedded in VDE’s 
website or Facebook page.  However, the same tools which assembled the information and graphs 
for the story map can also be used to create other forms of media, such as bill stuffers, brochures, 
etc.

1.8.1 Communication Methods
A description of the recommended communication method for each stakeholder group is provided 
below.

1. Among VDE Staff
a. Survey123 forms for field data collection.  Field crew records inspection and 

maintenance activities on a daily basis.
b. Inventory files - updated using information from forms.
c. Financial planning spreadsheets - exported from inventory files.
d. Or other spreadsheets exported from Survey123 forms or inventory files.

2. Between VDE staff and elected officials
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a. Financial planning spreadsheets exported from inventory files.
b. Other spreadsheets exported from Survey123 forms or inventory files.

3. General Public and Conservation Groups
a. Story map initially provided for asset management program.
b. AGOL dashboard.

4. Share information with other buried utility owners.
a. Non-editable AGOL feature layers.

1.8.2 Communication Frequency
The proposed frequency for communication with each stakeholder group is provided below.

1. Among Public Works Staff
a. Survey123 forms - daily or as needed.
b. Inventory files - updated as major tasks are completed (ex. catch basins cleaned), 

at least once per year prior to budget preparation at minimum.
c. Financial planning spreadsheets - update annually prior to budget season or as 

needed.
d. Other spreadsheets exported from Survey123 forms or inventory files - as needed.

2. Between VDE staff and elected officials
a. Financial planning spreadsheets - update annually prior to budget season or as 

needed.
b. Other spreadsheets exported from Survey123 forms or inventory files - as needed.

3. General Public
a. Story maps as needed for various purposes - once per year typical.

4. Other Utilities in Right-of-Way
a. VDE may share maps with other utilities to enhance coordination upon request.

1.8.3 Communication Formats
Example communication formats for each stakeholder group are provided below.

1. Survey123 forms - Appendix A-3.
2. Inventory spreadsheets – 

a. The combined inventory spreadsheet for the wastewater system can be found in 
Excel format at the following link:  https://underwoodengineersnh-
my.sharepoint.com/:f:/g/personal/mblank_underwoodengineers_com/EvcM88nQ
LrpLoFiX92GK-kQBn4_gNgAeZqAlk80cFuR2vQ?e=TL4DBv

b. Summary tables which provide details about wastewater inventory are provided in 
Appendix B-2. 

c. Financial summary tables derived from the inventory spreadsheets are provided in 
Appendix B-3 through B-5.

https://underwoodengineersnh-my.sharepoint.com/:f:/g/personal/mblank_underwoodengineers_com/EvcM88nQLrpLoFiX92GK-kQBn4_gNgAeZqAlk80cFuR2vQ?e=TL4DBv
https://underwoodengineersnh-my.sharepoint.com/:f:/g/personal/mblank_underwoodengineers_com/EvcM88nQLrpLoFiX92GK-kQBn4_gNgAeZqAlk80cFuR2vQ?e=TL4DBv
https://underwoodengineersnh-my.sharepoint.com/:f:/g/personal/mblank_underwoodengineers_com/EvcM88nQLrpLoFiX92GK-kQBn4_gNgAeZqAlk80cFuR2vQ?e=TL4DBv
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3. A dashboard will be uploaded to VDE’s AGOL account, and a hard copy has been 
provided in Appendix A-2

1.8.4 Ongoing Training and Resources
UE has uploaded the following training videos for VDE, which can be found at the following link:  
https://underwoodengineersnh-
my.sharepoint.com/:f:/g/personal/mblank_underwoodengineers_com/EuAuZMFn3_lDpRfhe2__
eqUB1vYuMRZNuz_Wp9wFgjdsKQ?e=JTV3X8

1. Installing and using Collector and Survey123.
2. Downloading Survey123 information and using it to update ArcGIS inventory files.
3. Running tools on inventory files and exporting to Excel.

Link to training resources have also been provided in the SOP’s provided in Appendix A-4.

Additional training can be found at the following:
1. Courses at https://www.esri.com/training/ (Many which are free).
2. Training videos prepared by Underwood Engineers for field data collection.
3. The Upper Valley Lake Sunapee Regional Planning Council.
4. Local consultants, including Underwood Engineers, Inc.

1.9 Deliverables

The deliverables associated with this AMP are listed below and can be found at the following 
link unless otherwise noted:  https://underwoodengineersnh-
my.sharepoint.com/:f:/g/personal/mblank_underwoodengineers_com/EvcM88nQLrpLoFiX92G
K-kQBn4_gNgAeZqAlk80cFuR2vQ?e=3E3ZWq

1. A pdf version of this report with appendices.
2. LOS Matrix in Excel format.
3. ArcGIS Story Map – uploaded to client’s AGOL account.
4. Wastewater Data Collection Form – uploaded to client’s Survey123 account.
5. Wastewater Inventory File Geodatabases for collection system, wastewater treatment 

facility, and effluent disposal system.
6. Financial File Geodatabase.
7. Python Script Tools.
8. Financial planning tables and combined inventory tables provided as Excel spreadsheets.

https://underwoodengineersnh-my.sharepoint.com/:f:/g/personal/mblank_underwoodengineers_com/EuAuZMFn3_lDpRfhe2__eqUB1vYuMRZNuz_Wp9wFgjdsKQ?e=JTV3X8
https://underwoodengineersnh-my.sharepoint.com/:f:/g/personal/mblank_underwoodengineers_com/EuAuZMFn3_lDpRfhe2__eqUB1vYuMRZNuz_Wp9wFgjdsKQ?e=JTV3X8
https://underwoodengineersnh-my.sharepoint.com/:f:/g/personal/mblank_underwoodengineers_com/EuAuZMFn3_lDpRfhe2__eqUB1vYuMRZNuz_Wp9wFgjdsKQ?e=JTV3X8
https://www.esri.com/training/
https://underwoodengineersnh-my.sharepoint.com/:f:/g/personal/mblank_underwoodengineers_com/EvcM88nQLrpLoFiX92GK-kQBn4_gNgAeZqAlk80cFuR2vQ?e=3E3ZWq
https://underwoodengineersnh-my.sharepoint.com/:f:/g/personal/mblank_underwoodengineers_com/EvcM88nQLrpLoFiX92GK-kQBn4_gNgAeZqAlk80cFuR2vQ?e=3E3ZWq
https://underwoodengineersnh-my.sharepoint.com/:f:/g/personal/mblank_underwoodengineers_com/EvcM88nQLrpLoFiX92GK-kQBn4_gNgAeZqAlk80cFuR2vQ?e=3E3ZWq
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2 Wastewater System

2.1 Wastewater System Inventory

A summary of VDE-owned vertical wastewater system assets is provided in Table 2.1 below.  

Table 2.1 Vertical Asset Summary

Facility Name Asset Description
Wastewater Pumping Stations

West Cove A 
Pumping Station

Collects wastewater flows from the West Cove A and West Cove B 
collection basins.  Most critical asset within the collection system.  
Equipped with a back-up generator and automatic transfer switch.  
Originally built in the late 1970’s. 

West Cove B 
Pumping Station

Collects wastewater flows from the West Cove B collection basin and 
transmits to the West Cove A pumping station through a 6-inch force 
main which crosses the Eastman Brook.  Equipped with a back-up 
generator and automatic transfer switch.  Originally built in the late 
1970’s.  Pumps have a short useful life and are replaced frequently.

Wastewater Treatment Facility
Headworks New headworks facility constructed in 2009.  Upgrades included a new 

building, Parshall flume, sewage grinder, concrete channel with 
aluminum grating and slide gates.  In 2018, a wooden building over the 
flow splitter structure was demolished and the concrete structure itself 
was abandoned in place.  Improved flow splitting was added in the 
headworks and lagoon. Influent piping was re-routed to improve influent 
hydraulics.

Treatment 
Lagoons

Originally built in the late 1970’s.  Four (4) lagoons organized into two 
(2) trains.  Each train includes a primary and secondary treatment 
lagoon.  Each lagoon is equipped with a baffle.  Sludge has never been 
removed from the lagoons.   

Aeration The aeration system was completely overhauled in 2021.   The three (3) 
existing blowers were replaced with two (2) new blowers.  All new 
stainless steel air piping was installed, as well as new diffusers for the 
lagoons.

Stand-by Power As part of the aeration system upgrade, the existing generator was 
removed from the blower building and replaced with a new generator set 
located outside the building.

Effluent Disposal Facilities 
Effluent Pump 
Station

Built in 2002 to transmit treated effluent from the treatment facility to 
the effluent holding ponds.  A major upgrade was completed in 2019.

Effluent Holding 
Ponds

Three (3) effluent holding ponds constructed in the early 1980’s.

Holding Pond 
Pump Station

Built in the early 1980’s.  Draws water from the holding ponds and 
pumps it to the 14th Fairway Holding Pond owned by ECA.
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A summary of the horizontal wastewater assets is provided in Table 2.2 below.

Table 2.2 Horizontal Asset Summary
Asset Type Unit   Quantity 

Manhole EA          109 
Gravity Main LF     32,918 
Force Main LF       4,915 
WWTF Yard Piping LF          610 
Effluent Main LF       1,273 
Effluent Main/Irrigation Supply LF       2,965 
Holding Pond Overflow LF          657 
Irrigation Supply LF          384 
Grand Total     43,830 

The estimated replacement value of VDE’s wastewater assets in 2022 dollars is approximately 
$24.0 million. Sewer and wastewater treatment assets by estimated replacement cost are shown 
visually in Figure 2.1.  It should be noted that the unit replacement costs used are averages. For 
example, replacement of a deep gravity main located within the NHDOT right-of-way generally 
would be more expensive than a shallower gravity main located within a secondary road right-of-
way.  

Figure 2.1 Estimated Replacement Value of Wastewater System Assets

Note.  All costs are in 2022 dollars.

Effluent Disposal 
Pipe, $1,847,717

Effluent Holding 
Pond, $300,000

Effluent Pump 
Station, $418,000

Wastewater 
Collection Pipe, 
$14,064,267

Wastewater 
Collection Structure, 
$1,090,000

Wastewater 
Pumping Station, 
$1,023,000

Wastewater 
Treatment Facility, 
$5,268,935
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Although originally designed in 1973, the estimated installation date of VDE’s oldest existing 
wastewater collection components is 1978, which is when construction of the wastewater treatment 
facility began. VDE’s horizontal assets are summarized by installation date and quantity in Table 
2.3.

Table 2.3 Horizontal Assets by Estimated Installation Date

Quantity Year Installed
Asset Type Unit 1978 1981 1983 2018 Grand Total

Effluent Main LF 1,273 1,273
Effluent 
Main/Irrigation Supply LF 2,965 2,965
Force Main LF 4,915 4,915
Gravity Main LF 28,066 3,327 1,525 32,918
Holding Pond 
Overflow LF 657 657
Irrigation Supply LF 384 384
Manhole EA 83 20 6 109
WWTF Yard Piping LF 416 194 610
Grand Total 28,564 13,541 1,531 194 43,830

Estimated replacement costs by criticality are summarized in 
Table 2.4.

Table 2.4 Replacement Costs by Criticality

Replacement Cost Criticality

Facility Type
Highest 

Risk
Priority 
Renewal

Frequent 
Monitoring

Limited 
Monitoring Grand Total

Effluent Disposal Pipe $1,847,717 $1,847,717
Effluent Holding Pond $300,000 $300,000
Effluent Pump Station $20,000 $75,000 $138,000 $185,000 $418,000
Wastewater Collection Pipe $131,258 $3,971,101 $9,961,909 $14,064,267
Wastewater Collection 
Structure $220,000 $870,000 $1,090,000
Wastewater Pumping 
Station $750,000 $83,000 $190,000 $1,023,000
Wastewater Treatment 
Facility $450,000 $142,000 $557,265 $4,119,670 $5,268,935
Grand Total $1,220,000 $431,258 $7,224,082 $15,136,579 $24,011,919
Percent 5.08% 1.80% 30.09% 63.04% 100.00%

Note.  All costs are in 2022 dollars.
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2.2 Condition Assessment

VDE used Eastern Pipe to conduct CCTV inspections of some of its gravity mains. UE was able 
to match seventeen (17) of the twenty-nine (29) inspection reports to mapped pipe segments.  
Eastern Pipe assigned a ‘likelihood of failure’ (lof) score to each pipe segment inspected. The lof 
score was used as the condition score.  The higher the score the worse the pipe condition.  A 
summary of the inspection findings is provided in Table 2.5, and mapped in Appendix C-5.  The 
inspection results were also provided to VDE in ArcGIS format.

Table 2.5.  Gravity Mains by Condition Score

Condition Score  LF Percent
5.1 200 7.40%
4.1 150 5.53%
3.1 185 6.84%
3 301 11.11%

2.1 324 11.96%
1.1 100 3.69%
1 1,448 53.47%

Grand Total 2,708 100.00%

Going forward the GIS-based map created as part of the AMP can be easily shared with contractors 
performing CCTV inspections so that they can use VDE’s numbering system.  This way, 
inspection results can be reliably assigned to the correct pipe segment.

VDE had no information available on the condition of its manhole structures.  UE created a 
manhole structure evaluation form and deployed it to VDE’s AGOL account. When a manhole on 
the GIS-based mapped is selected a pop-up window will open which includes a link to the 
inspection form.  Clicking the link will open the form and the asset identifier field will 
automatically be populated.  This way, the inspection record can always be tied to the correct 
structure.

A number of manhole structures have been buried or paved over.  The approximate locations of 
these structures can be found using the results of CCTV inspections.

Electronic forms have also been created for the vertical assets, which include the two (2) 
wastewater pumping stations, the wastewater treatment facility, and the two (2) effluent pump 
stations.  The forms include condition scoring for each asset and a place to record run-time hours 
for equipment such as pumps, blowers and the generator.  In addition, there is a place to record the 
water level in the wet well of the Holding Pond Effluent Pump Station to track the water level in 
the holding ponds.
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2.3 Probability of Failure

The condition score was used as the probability of failure score where available.  In situations 
where no quantitative condition information was available, UE used the estimated remaining 
useful life as a starting point as shown in Table 1.3.

2.4 Criticality and Project Prioritization

Criticality, impact of failure, probability of failure and risk score are discussed in Section 1.6.  
Wastewater asset renewals by dollar amount have been summarized in Table 2.4 and plotted as 
black circles on the criticality matrix in Figure 2.2. 

Over time, the goal is to move more of the assets out of the “Highest Risk” and “Priority Renewal” 
categories and into the “Limited Monitoring” and “Frequent Monitoring” categories.  At this point, 
little is known about the condition of the collection system.  As more information is gathered, the 
distribution of assets over this chart will change.

Figure 2.2 Risk by Estimated Replacement Cost

Assets in the ‘Highest Risk’ category and the ‘Priority Renewal’ category should be evaluated for 
repair, rehabilitation, or replacement. ‘Highest Risk’ assets include those assets with an ‘Impact of 
Failure’ score and a ‘Probability of Failure’ score greater than four.   
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Table 2.6  ‘Highest Risk’ Assets (Costs in 2022 dollars)
Facility Name or Collection Basin Asset Type Highest Risk
Holding Pond Effluent Pump Station Vertical Turbine Pump $20,000
West Cove A Pumping Station PLC Control Panel $10,000

Submersible Pump $30,000
Vertical Clapboard Exterior $20,000
Level Control $15,000
Roof $15,000
3-ph for submersible pump $60,000
Steel Wet Well (lining) $200,000

West Cove B Pumping Station Automatic Transfer Switch $25,000
Generator $50,000
PLC Control Panel $10,000
Vertical Clapboard Exterior $20,000
Level Control $20,000
Roof $15,000
3-ph for submersible pump $60,000
Steel Wet Well (lining) $200,000

WWTF Lagoon Sludge Removal $450,000
Grand Total $1,220,000

Table 2.7 ‘Priority Renewal’ Assets (Costs in 2022 dollars)
Facility Name or Collection Basin Asset Type Priority Renewal

3-ph for VT pump $40,000
Chemical Feed Pump (peristaltic) $10,000
Flow Meter $5,000Holding Pond Effluent Pump Station

Lighting, outlets, etc. $15,000
Lagoon Effluent Pump Station pH Meter $5,000
South Cove Gravity Main $75,116
West Cove A Pumping Station Electric Heater $3,000

Lighting, outlets, etc. $15,000
Propane Tank $25,000

West Cove B Gravity Main $56,141
West Cove B Pumping Station Lighting, outlets, etc. $15,000

Propane Tank $25,000
WWTF Aeration Lighting, outlets, etc. $50,000

Vertical Clapboard Exterior $20,000
VFD $10,000
VFD $10,000

WWTF Headworks Flow Meter $2,500
Grinder $20,000
High Level Float Alarm $2,000
Methane Gas Detector $1,000
pH Meter $1,500

WWTF Site Electrical Propane Tank $25,000
Grand Total $431,258
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The ‘Highest Risk’ assets are primarily located at the two wastewater pumping stations.  Each 
pumping station was equipped with a steel wetwell structure when they were built in the late 1970’s 
or early 1980’s.  Those structures have reached the end of their useful lives and require 
rehabilitation or replacement.  A full replacement would be prohibitively expensive due to the high 
water table and the dewatering effort which would be required.  The estimated cost of a full 
replacement is approximately $1.0 million for each wetwell.  Lining the wetwells is a cost-
effective alternative with an estimated cost of $200,000 for each wetwell.

Sludge removal from the treatment lagoons at the wastewater treatment facility is listed as another 
high priority item because sludge has not been removed since the facility was built over forty years 
ago.  The estimated cost in 2022 dollars is $450,000.

2.5 Long Term Financial Planning

Vertical wastewater asset components have estimated useful lives which vary between 10 years 
for VFD’s and 75 years for concrete structural components.  Horizontal wastewater collection 
system assets are long-lived with estimated useful lives between 75 and 100 years. Estimated 
replacement costs have been scheduled out over 100 years.  (Costs are in 2022 dollars.)  This 
“order-of-magnitude” cost estimate is meant to provide VDE with enough lead time to plan for 
upcoming infrastructure needs by setting appropriate user rates and capital reserve targets. 

Table 2.8 below summarizes the wastewater system asset replacement costs over the next one-
hundred years in ten-year increments. 

Table 2.8 One-Hundred Year Look-Ahead– Wastewater System Assets

Decade
 2022-2031 $1,651,258
 2032-2041 $243,000
 2042-2051 $488,000
 2052-2061 $21,105,641
 2062-2071 $1,972,891
 2072-2081 $437,119
 2082-2091 $656,000
 2092-2101 $946,268
 2102-2111 $751,000
 2112-2121 $1,240,000

Grand Total:  $29,491,176
Average per Year: $294,911.76

Note.  All costs are in 2022 dollars.

The estimated annual financial need for wastewater system asset renewals is approximately 
$295,000 per year in 2022 dollars.  This figure is a conservative planning level estimate.  It assumes 
that all assets will be replaced at the end of their estimated useful lives.  In many cases, full 
replacement will not be necessary.  Repair or rehabilitation will serve to extend the useful life of 
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the asset.  Full replacement of a gravity main costs approximately $375 per linear foot and extends 
the useful life up to one-hundred years.  However, cured in place pipe (CIPP) lining costs between 
one-third and one-half of full replacement cost and extends the useful life by an estimated fifty 
years.

The bar chart in Figure 2.3 below visually demonstrates wastewater system replacement costs 
over the next one hundred years.

Figure 2.3 Estimated Replacement Costs Over 100 Years by Facility Type

Note.  All costs are in 2022 dollars.

A thorough and consistent condition evaluation program will allow VDE to avoid asset renewal 
backlogs, unplanned asset failures, and recurring backups provided that identified repairs and 
replacements are completed in a timely manner.  
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2.6 Short-term Funding and Operating Costs

2.6.1 Estimated Repair and Replacement Costs
As evaluations and inspections are performed, system issues and conditions will be discovered and 
recorded. Not all defects will require an immediate repair.  They can be monitored and addressed 
if they progress. Utilizing a condition scoring system will guide VDE in prioritizing and budgeting 
for necessary projects. Instead of performing full replacements, less costly repair techniques can 
be utilized to decrease spending while increasing the life of the asset. 

Estimated repair costs for typical wastewater gravity main and sewer manhole repairs are provided 
in Table 2.9 and Table 2.10 below. These unit cost values can be used for planning and budgeting 
purposes. 

Table 2.9 Estimated Gravity Main Repair Costs

Repair Description Unit Cost
Increase in 
Useful Life

Root Removal $500/EA 0
Mainline Point Repair for Actively Leaking Pipe $2,000/EA 20
Mainline Point Repair for Other Mainline Defects $2,000/EA 20
CIPP Line Pipe from MH to MH $225/LF 50
Excavation Repair or Replacement (<= 20 feet deep) $375/LF 100
Excavation Repair or Replacement (<= 20 feet deep, 
in Primary Arterial Roadway)

$600/LF 100

Excavation Repair or Replacement (> 20 feet deep, in 
Primary Arterial Roadway)

$800/LF 100

Abandon pipe in place $500/CY 0
Lateral/Break- In Rehab $2,500/EA 50
Note: All costs are in 2022 dollars.

Table 2.10 Estimated Sewer Manhole Repair Costs

Repair Description Unit Cost Increase in 
Useful Life

Reset Frame and Cover, Replace Corbel $2,500/EA 10
Repair/Grout Leaks $250/VF 0
Repair Leaking Pipe Connection $1,000/EA 0
Excavation Repair or Replacement (<= 20 feet deep) $10,000/EA 100
Excavation Repair or Replacement (<= 20 feet, in 
Primary Arterial Roadway deep)

$15,000/EA 100

Excavation Repair or Replacement (> 20 feet deep) $20,000/EA 100
Note: All costs are in 2022 dollars.
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Replacement unit costs are outlined in Table 2.11 below. All unit costs include engineering, 
installation, and restoration costs.

Table 2.11 Wastewater Horizontal Asset Replacement Unit Costs

Asset Replacement Unit Cost
Gravity Main Pipe $375/LF
Combined Sewer Pipe $600/LF
Force Main $350/LF
Manholes $10,000/EA
Note. All costs are in 2022 dollars.

2.6.2 Inspection and Monitoring

Approximately 90% of VDE’s 124 gravity mains have been CCTV inspected to date.  UE was 
able to match seventeen (17) of those inspection records to a gravity main segment.  Going 
forward, VDE should require an inspection report in pdf format, which includes a detailed 
evaluation of each pipe and a ‘probability of failure’ score.  An Access database containing the 
inspection results in addition to the reports would be ideal.  

UE recommends inspecting one-third of the system one year, followed by repairs and planning the 
next year until the entire system has been cleaned and inspected.  The estimated cost of CCTV 
inspections is $2 per linear foot.

Repair costs cannot be estimated until the inspections have been completed.  Estimated unit repair 
and replacement costs have been provided in Table 2.9.  Some repairs will be simple enough to 
be performed in the year following the inspection.  Others may need to be rolled into a capital 
improvement program (CIP) and completed later.

A recommended CCTV inspection schedule is shown in Table 2.12 below.

Table 2.12 Proposed Gravity Main Inspection Schedule

Collection Basin Quantity (LF) Estimated Cost ($2/LF) Year
West Cove B     10,260 $20,521 Year 1 2022
West Cove A       3,014 $6,028 Year 3 2024
Snow Hill Area       7,042 $14,084 Year 3 2024
South Cove     12,601 $25,202 Year 5 2026
Grand Total     32,918 $65,835  

Note. All costs are in 2022 dollars.

Ideally manhole inspections will take place along with the gravity main CCTV inspections.  
However, VDE has several buried manholes.  The approximate locations of these can be found 
using the CCTV inspection reports.  Following that, the structure will need to be excavated to be 
accessed and inspected.  
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If manhole inspections are performed by the CCTV contractor, the typical cost is $65 per manhole.  
Often manhole inspections are done in-house by utility staff.  If the manhole is accessible, a typical 
inspection should take two people approximately 15 minutes/structure for a total of half a man 
hour per structure.  A proposed manhole inspection schedule has been provided in Table 2.13.

Table 2.13 Proposed Sewer Structure Inspection Schedule

Facility Name or 
Collection Basin

  
Quantity 

Estimated Cost 
($65/EA)

Estimated Hours 
(0.5/EA) Year

West Cove B            48 $3,120                        24 Year 1 2022
West Cove A            15 $975                          8 Year 3 2024

Snow Hill Area              9 $585                          5 Year 3 2024
South Cove            37 $2,405                        19 Year 5 2026

Grand Total          109 $7,085                        55  
Note. All costs are in 2022 dollars.

UE has also provided electronic inspection forms for vertical assets including the sewer pumping 
stations, wastewater treatment facility, and effluent handling facilities.  The forms allow for 
recording observations regarding asset performance and condition.  A map of the proposed 
inspection areas has been provided in Appendix C-8.

2.6.3 Energy Conservation
VDE is proactive when it comes to conservation issues and has installed a solar panel array to 
make use of renewable energy.  Another valuable component of energy conservation is to ensure 
that VDE’s facilities run as efficiently as possible by tracking energy usage and using the results 
to guide operations and equipment purchases. 

Steve Bolles of Process Energy Services, LLC gave a presentation at the NHDES Asset 
Management Conference in December 2021.  It explains how to track electricity usage in clear, 
simple terms.  A copy of that presentation has been included as Appendix A-7.

The first step in tracking energy usage is to keep track of electric bills in an Excel spreadsheet.  
The second step is to track run time data for process equipment.  The vertical asset inspection 
forms include a field in which to record run time hours for equipment such as pumps and blowers. 
Run time information can then be used to estimate energy usage for each system.

The third step is to track energy usage with other operational factors, such as metered flow or pump 
discharge pressures.

2.6.4 Staffing Levels and Staff Training
Adequate staffing levels and training assure that the wastewater collection, wastewater treatment, 
and effluent disposal systems will be properly maintained, tasks will be completed safely, and that 
down time is minimized. Currently, VDE employs a full-time General Manager, Administrative 
Assistant, and three (3) field technicians. A contract operator provides additional services as 
needed.  Ongoing condition assessments should be included in the staffing plan and operating 
budget going forward.  
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The General Manager has been tasked with learning and using the ArcGIS software provided as 
part of this AMP.  

2.6.5 Capital Contribution
An essential part of VDE’s wastewater system budget is the contribution to capital reserves for 
rehabilitating or replacing capital assets.  Assets due for replacement, renewal, or increased 
monitoring within the next ten-years (2022-2031) are ranked by risk score in Table 2.14 below. A 
detailed list of anticipated asset replacements within the next ten-years is provided in Appendix 
B-4. 

Table 2.14 Ten Year Look Ahead (2022-2031)

Risk Score Highest Risk Priority Renewal
Grand 
Total

25.0 $35,000 $35,000
20.0 $665,000 $665,000
16.0 $520,000 $520,000
15.0 $35,000 $35,000
12.0 $80,000 $80,000
10.0 $30,000 $30,000
8.2 $56,141 $56,141
8.0 $36,000 $36,000
5.1 $75,116 $75,116
5.0 $103,000 $103,000
4.0 $16,000 $16,000

Grand Total $1,220,000 $431,258 $1,651,258
Note. All costs are in 2022 dollars.

This ‘Ten Year Look Ahead’ provides the estimated full replacement cost of each asset.  Many of 
these assets may still be in serviceable condition despite their age or may simply need a minor 
repair to return them to serviceable condition.  The numbers provided are conservative planning 
level estimates. 

The estimated financial need over the next ten years is approximately $1.65 million or $165,000 
per year. This is substantially lower than the estimated annual financial need of $295,000 if costs 
are averaged out over 100 years.

One reason for the lower-than-average figure is that VDE has recently made substantial 
investments in its wastewater treatment facility, including over $500,000 for a new aeration 
system, nearly $70,000 to improve influent hydraulics, and approximately $35,000 for new lagoon 
baffles.  Improvements have also been made at the effluent pump stations.  Nearly all the 
wastewater treatment facility assets have been recently replaced or refurbished.  The only item for 
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the wastewater treatment facility on the ten-year look ahead is sludge removal at an estimated cost 
of $450,000.

The other reason is that VDE’s horizontal collection system assets have an estimated remaining 
useful life of at least thirty-one years.  This does not mean they will last that long.  As VDE 
continues with their inspection program, they will find gravity mains and manholes that need to 
be repaired or replaced.  On the other hand, there will also be components which exceed their 
estimated useful life.  

Table 2.15 Remaining Useful Life Horizontal Assets

Asset Type
Remaining 
Useful Life   Quantity 

Gravity Main 56 318
41 400
36 1,525
34 3,327
31 27,348

Gravity Main Total 32,918
Manhole 36 6

34 20
31 83

Manhole Total 109

VDE is planning to line the existing steel wetwells at the two sewer pumping stations at an 
estimated cost of $200,000 each.  This cost estimate will be refined as design progresses.  Building 
and electrical components have reached the end of their estimated useful lives and should be 
evaluated for repair or replacement as well.  
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3 Conclusion

3.1 Project Background

The Village District of Eastman (VDE), located in Grantham, NH received a CWSRF loan of 
$30,000 with principal forgiveness provided by the NHDES to fund a wastewater asset 
management program. VDE’s wastewater assets include nearly 33,000 linear feet of gravity main, 
two sewage pumping stations, approximately 4,900 linear feet of force main, a lagoon wastewater 
treatment facility, and effluent holding ponds. 

VDE took over the wastewater facilities from the Eastman Community Association (ECA) in 
2014.  Since then, they have made significant investments in wastewater treatment facility 
upgrades, including headworks improvements, a complete overhaul of the aeration system, and 
upgrades to the treatment lagoons.  VDE is now turning its attention to the two sewage pumping 
stations.  Both pumping stations were originally equipped with steel wet wells, which are due for 
replacement.

3.2 Vision Statement and Level of Service

VDE’s LOS goals for the wastewater system are provided in the LOS Matrix provided in 
Appendix A-1.  VDE formulated LOS goals as part of the 2014 CIP report.  These goals have 
been updated as part of this AMP.  VDE is still working toward achieving many of these goals.  
The LOS matrix was formulated to track their progress.

3.3 Implementation and Communication

In the past, VDE staff documented their activities and observations on paper forms. This AMP has 
provided electronic forms in Survey123 which stores data collected in the field in a table which 
can be queried, mapped in ArcGIS and is easily downloadable to Excel or separate GIS files. 
Copies of the electronic forms have been provided in Appendix A-3.  Inspection forms for the 
sewer pumping stations and the wastewater treatment facility include places to record equipment 
run times for items such as pumps, blowers, and generators.  This information allows for energy 
use tracking as shown in Appendix A-7.

The information collected in the field using electronic forms can be accessed at 
survey123.arcgis.com using VDE’s AGOL login. This information can be used to communicate 
VDE’s accomplishments and update the asset inventory files.   Using the tools provided, the 
updated files can then be combined and exported to an Excel spreadsheet and used to assemble 
data for budgeting and capital planning purposes.  The spreadsheet and associated summary tables 
have been provided in Appendix B.
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3.4 Financial Planning

The wastewater system’s overall replacement value is estimated to be approximately $23.0 million 
in 2022 dollars. Estimated replacement costs over a 100-year period are approximately $27.5 
million in 2022 dollars, or $275,000 per year. The 100-year estimate takes repeated replacements 
into account.

The estimated need over the next ten years is estimated to be approximately $1.1 million in 2022 
dollars or $110,000 per year.  This $110,000 figure is substantially lower than the $450,000 annual 
average for a couple of reasons.

1. Substantial Investment in the Wastewater Treatment Facility

VDE has recently made substantial investments into its wastewater treatment facility.  
Most of the major components are new.  As a result, little investment is required in the 
next ten years aside from routine replacements of shorter-lived items, such as flow 
meters.  The one exception is sludge removal from the lagoons, which is estimated to cost 
around $ $450,000.

2. Collection System Inspections and Repairs

VDE has inspected approximately 90% of its collection system to date.  The 100-year 
look ahead shows a large spike of replacements in 2052-2061 because this is when most 
of the collection system components will have reached the end of their estimated useful 
lives.  

As VDE completes subsequent inspections and repairs these costs are expected to come 
in lower and spread out over time.  The numbers used to assemble the projected costs 
assume full replacement value in 2022 dollars.  However, it is likely that lower cost 
methods can be used to extend the life of the assets, and that there will variability in the 
condition of the assets.

Detailed lists of assets which will reach the end of their estimated useful lives over the next ten 
years are provided in Appendix B-4.

3.4.1 Energy Costs
VDE has installed a solar array to defray the cost of energy at the wastewater treatment facility.  
However, energy savings can also be realized by tracking energy usage and using that information 
to modify operations and select the most efficient equipment possible.  A simple step-by-step how-
to has been supplied in Appendix A-7.  The Survey123 forms also include places to record run-
time hours for equipment such as pumps, generators, and blowers.
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3.4.2 Rates
One of VDE’s LOS goals is to maintain ‘affordable’ rates.  For the purposes of this AMP 
‘affordable’ is defined as the amount of revenue needed to cover the ‘true cost of service’.   The 
‘true cost of service’ includes not only basic operating costs but routine inspections and 
maintenance; timely repairs and replacements; and securing adequate staffing and services.  The 
ultimate goal is to avoid a capital project back log and potentially costly emergency repairs, which 
could result in a large and sudden increase in rates.

At VDE’s current rates and NHDES annual usage, a typical single-family home will pay 
approximately $766 per year for sewer service. Rates should cover the ‘true cost of service’ which 
includes adequate funding for operation and maintenance, routine inspection and repairs, and a 
sufficient capital reserve contribution so that upgrades and improvements can be completed in a 
timely manner.

3.5 Recommendations and Next Steps

VDE has been working on system improvements since 2014 when the initial CIP was completed.  
The first area of concentration was the effluent disposal system and the wastewater treatment 
facility.

The next area of focus is the collection system.  VDE is currently working on a project to 
rehabilitate the steel wet wells at its two sewer pumping stations.  It has also completed CCTV 
inspections of nearly 90% of its gravity mains.

A comprehensive collection system schedule has been proposed in paragraph 2.6.2.  UE has 
suggested inspecting approximately one-third of the system one year and tackling minor repairs 
and linings in the following year.  Major repairs, replacements or reconfigurations can be added to 
a capital improvement plan.  This process would be repeated until the entire system has been 
inspected.  The estimated cost of the inspections is between $20,000 and $30,000 annually.  The 
cost of repairs will be determined based on the inspection results.
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