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Executive Summary

The Prichard Water Works and Sewer Board (PWW&&B)king water system serves both the residents
of the City of Prichard and the neighboring Town of Chickasaw, while the sewer system serves only the
residents of PrichardCollectively, the systemsene approximately 25,700 people across 9,664 customer
accountsSignificant infrastructure issudmveled to multiple Notices of Violations ana Wastewater

and WatelConsent Orders from the Alabama Department of Environmental Management (ABRERM).
result an AssetManagemenPlan(AMP) wasrequired to address these issues and ensure reliable water
and sewer infrastructure for the communities served by PWW&SB.

The AMP addresses all of thequirements identified by ADEM Admi@ode, Sectio3357-4-04(f)(1-

5). The AMP includes recommended sustainable Level of Service (LOS) for PWW&SB; a comprehensive

asset inventoryhydraulic assessment of the water distribution and sanitary sewer syss&ms,

assessment of all assets accountingpfysical mortality and performance to determine Probability of

Failure (PoF) and triple bottom line factors to determine asset Consequence of Failure (CoF) or

i ¢ calityo,i20-yearprojected capital needs; armtommendations for sustainable replacement and

renewal planningThe projectec¢apitalreplacementnesd or t he PWW&SBOS system i ¢
$404.M for the 20year periochot including inflationor $551.6M including inflation Table ES 1

summarizes thepecific findings for the water and wastewater systems

Hazen developed@mprehensive set of recommendatitmsupport PWW&SB navigatiae significant

cost and challengef addressinghe projected capital replacement neddwese recommendations focus

on the systematic assessment, maintenance, and renewal of both linear and vertical assets within the water
distribution and sanitary sewer systefdsa z ekeydexommendatiorare summarized below:

1. Leveragdeakdetection assessments of water maimmdinspect 10% of the collection system
annuallyto validate the risk assessment results and prioritize replacements.

2. Performroutine vertical asset condition assessmankeep an upo-date understanding of
renewal and replacement needs.

3. EnhanceP WW& S Badsst management practicedroproving andmaintaining a detailed asset
inventory and implementing a computerized maintenance management system (CMMS).

By implementing these recommendations, PWW&SB can improve service reliatititiyyregulatory
compliance, and optimize capital expenditures. Tliagings andecommendationis this reporiare
intendedo guide PWW&SB in achievingmoresustainable and resilient water and sewer infrastructure
over the next two decaddwough proactive and informed decision making

PWW&SB Asset Evaluation Technical Memorandum iX
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System

Sanitary
Sewer

Asset Class

Table ES- 1. Summary of System Renewal Findings?

Key Findings

20-yr Capital
Expenditure Needs
(Present $)

20-yr Capital
Expenditure
Needs (Inflated $)

May 30, 2024

20-yr Average Capital
Expenditure Needs / Year
(Present $)

Recommend replacing 70% (188 miles) of

water mains over next 20 years. $249.8M $342.6M $12.5M

4 of 5 tanks require near-term recoating

and 1 tank is recommended for demolition. $10.0M $11.1M $0.5M
Sewer Gravity Recommend replacing 28% (37 miles) of $87.6M $124.0M $4.4M
Mains gravity mains over next 20 years. ) ) )
Sewer Force Recommend replacing 89% (9 miles) of $15.9M $19.9M $0.8M
Mains force mains over next 20 years. ) ) )
Wastewater Lift 15 of 29 lift st.ations. have pnly one Wgrking
Stations pump and 2 lift stations with no working $7.5M $9.3M $0.4M

pumps are on permanent bypass.

Influent bar screen not functional; Degritter

1 inoperable; Degritter 2 stressed; Final $15.5M $20.2M $0.8M

Clarification Basin deficient.

No functional degritters and Trickling Filter

1 not providing secondary treatment. $18.4M $24.5M $0.9M

TOTAL $404.7M $551.6M $20.3M

! Capital expenditure needs include the cost of projects submitted to ADEM for funding approval.

PWW&SB Asset Evaluation Technical Memorandum
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1. Introduction

PrichardWater Works and Sewer Bod@ardPWW&SB) public drinking water system serves both the
residents ofthe City ofPrichard andheneighboringTown of Chickasawwhile the sewer systeserves
only theresidents of Prichardhe extents of Prichard and Chickasaw are included omapeinFigure

1-1.

Based on th@2020Census Pr i ¢ h ar dvassppmanatelyl®300aral@hickasanwhada
populationof 6,400residentsThe total population served by PWW&SB in 2020 waproximately
25,700peopleacros,664 customeaccountsHowever, the area has experienced a notable decline in
populationin recentyears.n 2010 the City of Prichard had abo2®2,700 residentsvhich decreased to
19,300 in 2020The census estimates tiar i ¢ papulatidnisascontinued talecreasén recent years
with thelatest, 2023population estimated to He8,816.2

Legend

Chickasaw
Prichard

Saraland

Indian HIll

Figure 1-1. Map of Prichard and Chickasaw City Limits

2U.S. Census Bureau QuickFacts: Prichaf@ty, Alabama

PWW&SB Asset Evaluation Technical Memorandum Pagel-1
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After issuingmultiple Notices of Violations issdeby between 2019 through 2021, the Alabama

Department of Environmental ManagemAmEM issuel PWW&SBa Consent Ordesn ther

wastewater treatment and collection systan$eptember 12, 202Zhen,on November 112023,the

Circuit Court of Mobile County, Alabam@&ourt) granted the Receiver Motion and appointed John

Young to serve as the receivertbie PWW&SB systenilThe Court cited® WW& S Bdrent defaulon

its $55M bonda history ofmismanagement, 60% walessesand t he curr ent stat e
assets aBndings in their decision to appoint a receivDEM completed multiple sanitary surveys of
PWW&SB water system and found significant deficiencies includoogir condition of water storage
tanks,insufficientfree chlorine residualevels,and substantial water logsnally, a Consent Order was

issued byADEM on PWW&SBO0 drinking water system odanuary 25, 2024

To comply with thestipulations of the Consent Orders and Receiver Order, PWW& 8RBjuired to
developafi Dr a f t MédywpJuly 31,20R4,treatnwill evaluate and atiless thecapital improvement

and infrastrature needs oP WW& SBO6 s wat er aAs aresslPWWESB khag equestad

that Hazen and Sawyer (Hazelgvelop an Asset Management P(AMP) to assess each of the major
PWWA&SB facilities and asset systems with respect to asselition, emainingusefullife (RUL), and
riskassessmerscore inclusive of Probability of Failu{@oF)and Consequence of Failui@oF). This

AMP includes theidentification of capital renewal and replacement needsldress existing deficiencies
and longterm improvements over the next 20 years to bring the water and sewer systems back into a
reliable state of operations.

Thistechnical memorandum summarizes the methodology and findings AftRevith respect to

P WW& S B ater steragéanks, vater distribution systenwastewater gravity and force majns
wastewater lift stationgheCarlos Morris Wastewater Treatment Plaamd theStanley Brooks
Wastewater Treatment Plaitthe primary goal of the project is to enstebable water and sewer
infrastructurefor the communies served bPWW&SB. This report adheres to tidabama Department
of Environmental ManagemerADEM) Admin Code Section 338-4-.04(f)(1-5), fulfilling the
requirements of an Asset Management Plan comprised of the following elements:

1 Asset inventory; (seBection3.3.2 Section3.4.1, andSection3.41)

1 The required sustainable levafservice; (se&ection3.1)

1 Determination of critical assets; (sBection3.3.31.3 Section3.3.3.2 Section3.42.1.2,
Section3.4.2.22, andSection3.42.3.2

1 Determination of the lowest lifeycle cost options for providing the highest legékervice
over time; (se&ection3.3.5 Section3.44, Section3.5, andSectiond)

1 Longterm financing strategy.(s&=ction3.5for the comprehensivesgetrenewaland
replacemenheeds additionally, affordability and ratgudies are ongoing to determine the
appropriate longerm financial plan necessary to address these identified needs)

The purpose of thiBMP is to assess the existing condition of water and sewer infrastructure to develop a
20-yearprojection of capital replacement needs
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2. Hydraulic Assessment

In order to inform capital improvement projects and operational improvements require®Piw\&SB
systens, Hazenusedthe existingwater systenmydraulic modethat was developed and calibrated in
2020. The model was used tdentify deficiencies and improvemesrteasas describedierein In
addition, astatic routing model of the PWW&SB sewer system was develaogied currently available
informationto facilitate & understanding dhesewers y s t heydnaulcperformance

2.1  Water Distribution System Hydraulic Evaluation

This section outlines the data souraegthodology, and modeling results associated with the PWW&SB
water system hydraulic evaluation, inclusive of the water distribution system piping network and water
storage tanks.

2.1.1 Data Sources

Data sources used for the water distribution system hydraulic evaluation shthedellowing:

2020 Calibrated Water Distribution Hydraulic Model

2020 Distribution System Model Development and Calibrafi@sentation

PWW&SB Water Storage TarBataSheet

Shapefiles of PWW&SBOR02Water distribution
Field investigation reports

2020 Storage Analysiperformed by Hazen)

2020 Tank Condition Assessment Reports

= =4 -8 -4 -8 _a 19

2.1.2 Methodology

2.1.2.1 Background

Thewatermodava s devel oped \iaser Suaply and Bréatmehna Fadlitied Breliminary
Study Phase Ihe water distribution system hydraufitodelwascalibrated based on field data collected
in 2020, and the model demansisrebased on 2019 through 2020 customer billing datsummary of

the 2020 water model development can be founipipendix A: Hydraulic Assessment

For this study,ite model demandssedwere3.6 MGD, themaximum day demand (MDD) developed as
part of the2020hydraulic modetalibration effort Due to therequired timelinethis study relied upothe
2020 calibrated water modéb conduct capacity and fire flow analysBecalibrating a water distribution
model requires significant effort to collect accuri@dt data, update parameters, and validate the model
against observed system performambile the 2020 watemodel is suitable for conducting a hitgvel
hydraulic analysignd identifyingkey distribution system deficienciddazen recommendsodel
recalibration and validatiowith currentusagedatabefore proceeding with recommended water main
improvements
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The PWW&SB water distribution system is suppliedbgbile Area Water and Sewer System
(MAWSYS) and is divided into two pressure zonas shown irFigure 2-1.
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Figure 2-1. Map of PWW&SB Water Distribution Pressure Zones

The High Zone is supplied by the Bear Fork pump statinich is owned by MAWSSThe Low Zone is
supplied throughig valves, although field investigations indicated that four of these are possibly valved
off from the rest of the Low ZoneDue to the high supply head from MAWSS to the Low Zone, the
Chickasaw, Vigor, and Office Standpipe tanks consistently refuthiand are not floating. At times this
results in the tanks overflowing, which results in water loss. Also, the inability of water in these tanks to
cycle on a regular basis can cause water guaditigers due tostagnantvater. Additionally, a storage

analyss completed by Hazen during the 2026delcalibration task indicatethat the High Zone

requires 1 million gallons (MG) of storage to provide equalization for the system, fire flow, and
emergency supply. However, the High Zone currently only has 0.25 MG of storage. Conversely, the Low
Zone has 1 MG surplus storage.

2.1.2.2 Water Distribution System Asset Evaluation

The 2020 existing system model with MDD was used to run an extended period simulation and a fire
flow simulation to provide data for the probability of failure calculations for the water distribution system
assets.
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2.1.2.3 Tank Evaluation

Hazen evaluated various alternatiusingthe 2020 MDDto resolve the known storage and water age
issues in the water distribution system, including the addition of pump stations to help force water out of
the existing tanks, replacing the existing tanks with larger ground or elevated tanks, and the ¢r@ation o
newMediumPressureZoneto uilize the existing storage withptimized controls oMAWSS supply

points System level of service, cost effectiveness,systiemuncertainty were considered whsglecting

the final alternatives as describedSection2.1.3.2

2.1.3 Results

2131 Water Distribution System Results

Results from the watefistributionhydraulic model were used to inform thebability of failure
calculations for the water distribution system asdéte.modelpredicted availablére flow and headloss
were two metrics used @ssessvater main capacity angerformanceThe Probabiliy of Failure PoB
scoring system for water mains is described in more det8éation3.42.1.

2.1.3.2 Tank Evaluation Results

The selected improvements include tank rehabilitation, existing tank removal, and new tank construction.
In the High Zone, the Lott Road tank will first be rehabilitated and then replaced in the future with a
larger 1 MG tank. In the Low Zone, the OfficeaBdpipe tank will be removed, which the model results
indicatewill have no adverse impact on the system pressure and available fire flow compared to the
existing system. Removal of this tank would also reduce future operation and maintenance costs.

To improve the tank performanaetheLow Zone thecreation of a new pressure zasgecommended
and is in the design phaamund the Anderson tank his zone can be developeylinstalling a new
pressure reducing valve (PRV) and several gate valves. The new pressure zone would be fed from the
High Zone via an existing PRV amdew PRVproposedilongthe 12-inch main near St. StepheRsad

and Anrette AvenueThis would allow better utilization of the Anderson Tank storage volume, which is
currently Imited by the maximum water levels of the three other tanks in the Low Zone. Additionally,
installation of control valves witBupervisory Control and Data Acquisiti@®CADA) at major supply
points in the Low Zone is recommended for improved management and control of the supply from
MAWSS by allowing both tanks to turnover 20 to 30% on a daily ba3sisse valves would allow
PWW&SB to control the supply pressure from MAWSS and allow the Low Zone tanks torfieat.
proposed improvements are showrkigure 2-2.
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Figure 2-2. Map of Proposed Water Distribution System Improvements.

Completion of these projects will eliminate regular tank overflows and help reduce water loss in the
system. The projects will also help the tatksirn over, therefore improving water age and water

quality.
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2.2  Sanitary Sewer System Evaluation

This section outlines the data sources, methodology, and modeling results associated with the PWW&SB
sewer system hydraulic evaluation, irdihg thegravity and forcanain sewepiping networksandsewer
lift stations

2.2.1 Data Sources

Data sourcessed for the sanitary sewer system evaluation indltitefollowing:

Shapefiles of PWW&SBO6s sanitary sewer system
Digital elevation model (DEM) from previous projects.

Scanned record drawings and other drawings fioemious projects.
Lift stationdata from Hydra Service, Inc.

PWW&SB February 2024 plant daily average flsummary
Waterdistribution systemmodeldemands

2018flow monitoring data

2024iTracker data

Sanitary System OverflogsSQ records since 2019

United States Geological Surv8ySGS rain gauge data
2014Recommended Standards for Wastewglfen State Standards)
MeasuredAnnual Average FlowZ.8 MGD April 20231 March 2024)

= =4 -8 -8 _8_8_48_4a_-4a_-29._-9._-°

222 Methodology

2.2.2.1 Background

A static routing modedf the PWW&SB sewer systewas developetb facilitate ahigh-level
understandi ng of tusirgcusently availabieslatdn essehce, theasicrotitimg
model acts as a foundational tool, offeringowverview and layinghe groundwork for further analysis
and refinement with a fully dynamic mod€igure 2-3illustratesH a z epnoposed approach to
eventuallyachievea fully dynamic model.
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Prioritizing

Static Routing )
—

Refining

All Pipes Calibrated Dynamic Model

Figure 2-3. Proposed Sewer Modeling Approach
The following summarizes the static model limitations and benefits

Limitations:

1 Not calibrated
1 Does not simulate RDII (RaiDerived Infiltration and Inflow).

Benefits:

1 Requires minimal processing time and data inputs.

1 Facilitates &igh-level understanding of system performance by assemblinpibees of the
puzzle, offering insights into the "Big Picture."

1 Provides clarity on the intended capacity of the system.

i1 Serves as an intermediate model, guiding future efforts towadktretopment of a fully
dynamic model

2.2.2.2 Sanitary Sewer System Evaluation

Thesewer systerstatic modelncludespipes gravity and force mainsmanholes, anlift stations
(pumps and wet wells) avdasconstructedvith Autodeskinfoworks ICM software using data from
PWW& SBS &eographic Information Syste(®I|S). The model networkncludes pipes greater than or
equal to ldnchesin diametetand extends to areas that experienced recorded overflows in tHiggast
years. The model networ& shownin Figure 2-4.

iTrackers were installed in thidfyve locations to help determine potential problem areas within the
sanitary sewer systenT.heseTracker devices are installed inside manholes to measure water depth in
five-minute increments. TReare typically used to help determine areas of quick response to rainfall as it
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is suspected that there may be some direct connections to the storm sewer. However, a large portion of
theiTrackers indicated that the seviesurcharged even in dry weath€heiTracker data wreused
with the static model results to investigate potential caust®sfircharge.

_BHPS

_ORPS :
| HRPS - , @

Legend

@ LS Wet Well
WWTP
— Gravity Mains
—— Force Mains
» Model Extents

City of Mobile GIS Department, CONANP, Esri, TomTom, Garmin, SafeGraph, GeoTechnologies, Inc, METI/
NASA, USGS, EPA, NPS, USDA, USFWS

Figure 2-4. Map of Static Sewer Model Extents

Elevation and pipe size data were imported into the model from théPpéSinvert and manhole rim
elevationdrom available record drawinggereused for critical areas that are missing data in the GIS.
The remaining missing invert elevations were inferred from the kredewations, and missing manhole
rim elevations were estimated fraghre DEM Pump performance in the modebased on thdesign
points fromthema nuf act ur er OHydraSerpickdagm.e nt at i ve (

Dry weather iow (DWF) in the modelis estimateasednthe February 2024¢lant daily average flows.
The DWF wadlistributedproportionally to theselected loading manholes pleewater demandased in
the water distribution modeHistoricalflow monitoring datavas usedo verify model predicteghotential
capacity restrictions anghderstand potential causesobkervedsystem capacity issues
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Hazen

2.2.3 Results

2.2.3.1 Sewer Model Results

The model indicatesvo major areas that experience surcharging during simulated WEharg,
shownasd/D, refers to the ratio of the flow depth (d) to the pipe diameterd(D)ratios > 1 indicate that
the flow depth exceeds the pipe diame#éhen this occurs, sew#ows will beginfilling nearby
manhols increasethe risk of an SSO at that locatidrhese areas are shown on the mapigure 2-5.

1 One is along Bear Fork Roagtween the Bear Creékt Station (LS) force maindischargeand
St. Stephens Road.

9 Theother is along Meaher Avenue and Grover Avenue.

__HRPS
(5] Ml
&PPs
NPP:
s ¢
SCPs Bear Fork Rd
_FWPS
e
CPS
sto
Legend o>
Max surcharge ~——— Model Force Main MOPS
LS Wet Well C
— dip<05 = < Meaher and
dp<1 wwrp
—— d/D >=1 GravityMains Grover Ave
\'\ggmps
City of Mobile GIS Department, CONANP, Esri, TomTom, Garmin, SafeGraph, GeoTechnologies, Inc, METI/
NASA, USGS, EPA, NPS, USDA, USFWS
Figure 2-5. DWF Capacity Analysis
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TheiTracker data along Bear Fork Road agrees with the model results and suggests there may be DWF
capacity limitations. The level datakigure 2-6 shows that the minimum water level throughout the
monitoring period is higher than the top of the pipe. There i3 raxker datavailableto verify the
Meaher/Grover Avenue modpledicted capacity limitation. Several other areas in the model experience
surcharging over limited stretches of pipes, but these are likely due to uncertainty regarding pipe slopes
and pump operations.
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Figure 2-6. Bear Fork Road iTracker Level Data

The saméwo areashow potentiaBSOs during the peak flow model simulat{&igure 2-7). However,
the model does not predict SSOs in any other part of the system, indicating that overall, thetsysigm
havecapacityto convey theestimatedgeak flowsbased on thavailable sewer network data

Actual observed SSOs and surcharging may be dexcessive RDIIblockageslift stations,andgeneral
maintenance issueshemapin Figure 2-8 showssomepotential areasecommendeébr smoke testing

for inflow sourcedased on thelracker dataFigure 2-9 shows an example of surcharging that is likely
due tothe West Highland Avenue Lift Statiohhe measured water level is consistently at the tdipeo
15-inch pipe, even during DWHrigure 2-10 shows the scatterplot from the 2018 flow monitoring study
on Whistler Street. It indicates that the pipe begins to experience surcharging when the water level is
around 10 inches deephich is lower than the top of the pipe. Thi®vidence of a downstream
blockage thainay caus¢he water tdack upand ultimately result ifSSOs
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Figure 2-7. Peak Flow Capacity Analysis
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Figure 2-8. Map of Candidate Areas for Smoke Testing (shown in purple)
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Figure 2-9. Surcharge Caused by a Downstream Lift Station.
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Figure 2-10. Surcharge Caused by a Downstream Blockage

2.2.3.2 Sanitary Sewer System Asset Evaluation

May 30, 2024

Results from the sanitary sewer hydraulic model were used to inforpnahability of failure
calculations for the sewer gravity and force main as$btsnodelpredicted SS®andsurcharge state
wereused to assesanitary sewer systeoapacity angherformanceThe PoF scoring system feewer
mains is described in more detailSection3.4.2
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2.3 University of Mobile Expansion Evaluation

The University of Mobile (University) has plans for future growth that would require increased water and
sewer service capacity for the campus. The Univer
distribution and sewer collection systems. The assmurrently produces an average of 40,000 gallons

per day (GPD) of wastewater and expects future expansions of the campus to increase that amount by

50%. Evaluations of both the PWW&SB sewellectionand water distribution systems are currently in

progess to determine what improvements, if any, are necessary to provide utility services to the campus.

The evaluation is expected to be completed in early June 2024.

A possible option for connecting the campus sewer system to the PWW&SB system is through the
Ponderosa Pinedft. Station By mid-June, adesktop analysis will be completby Hazeno determine
whatvolumethe existing lift station and force mains can handle and what improvear@htdternatives

may be necessary to meet the Universityds current

Using a wastewater return rate of 75%, ¢beentestimated drinking water demand of the campus is
projected to be approximatehd, 000 GPD. This demarahd expected future demanslill need tabe
evaluated using the PWW&SB calibrated water distribution m&fetethe evaluation is complete,
recommendationsan then benade regarding tign locations anchecessargystem improvements
supply the additionadlemands from the university
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3. Infrastructure Asset Evaluation

PWW&SB requested that Hazen condactomprehensive asset evaluatioitofvater and wastewater
systems. The asset evaluation aimed to validate the existing condition of the systémideanify the
assets that require renewal or replacerogat the 26year planning periadlr'he asset evaluationcluded
bothverticaland linear assgt

The following sections discuss the recommended levels of service, risk assessment methodology, vertical
asset evaluation results, linear asset evaluation reantisa comprehensive-g@ar asset renewahd
replacement capital needs identification

3.1 Levels of Services and Performance Indicators

Levels ofService(LOS) are statements of desired performance outcomes that reflect high priorities from
stakeholders, end users, the public, the environment, or are required by regulators. They are the way in
which a utility describes the expected outcomes of an asset management prdfiajrio customers

and stakeholdergs part of the ADEM Asset Management Plan requirements, Hazen has proposed
LOS categoriegseeTable 3-1) andassociatettey performance indicator&Pls) (seeTable 3-2) for

PWW&SB, which can be found in the following sectiorBy monitoring thes&Pls, PWW&SB can

track the effectiveness aé infrastructure improvementmndits ability to consistently meet established

LOS.

Table 3-1: Level of Service Categories & Statements

LOS Category LOS Statement
Maintain environmental protection through high quality wastewater effluent, the
Environmental Protection prevention of sanitary sewer overflows, and compliance with regulatory

requirements.

Improve infrastructure condition in the water and wastewater systems through
capital renewal and replacement and operations and maintenance activities.
Make sound financial decisions balanced with affordable rates and critical
asset renewal.

Supply drinking water for consumption, commerce, fire flow and irrigation and
Safe & Reliable Service convey and treat wastewater every minute of the year. Prevent issues that
impact our customers and address customer concerns when they do occur.

Infrastructure Improvement

Financial Stewardship

3.11 Environmental Protection

Environmental protectiohOS areimportantfor assessing the performance and compliance of wastewater
collections and treatment systems. The followimgfricsare recommended to track the wastewater

s y s t effeciiveness operatingithin regulatory standardshile protecting public health and the
environment.

1 Countof National Pollutant Discharge Elimination Systé@PDES permit noacompliance
violations for the PWW&SB's wastewater treatment plants
1 Countof sanitary system overflows (SSOs) per 100 nofgsipe
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3.1.2 Infrastructure Improvement

Infrastructure improvememtOS areimportant for maintaining and improving the condition of water and
wastewater systems. The followingetricsare recommended to highlight infrastructure improvement
rates, proactive maintenance, and to ensure that the system is efficient and resilient.

1 Count ofbreaks and leaks per 100 miles of water main

1 Percenof water mainsystem mileseplaced

1 Percenpf sewer pipamilesreplaced or rehabilitated

1 Percenpf sewer pipenilesClosedCircuit Television(CCTV) inspected and cleaned

3.1.3 Financial Stewardship

Financial stewardshipOS are key indicators of the fiscal health and efficiency of a water and wastewater
utility. The following metrics are proposed for P
worthinessfinancial stability cost management, and operational efficiency. These indseat! ensure

that the utility is managing itssfital responsibilitied good faith while reaching for higher service

standards.

Bond ratings (Fitch/Moody's/S&P)

Percent of ppgrammed capital investmeversusbudget

Total treatment O&M costs per volume of wastewater processed (per MG)
Total collection system O&M costs per 100 miles of pipe

Total distribution system O&M costs per 100 miles of pipe

=a =4 -4 -8 9

3.14 Safe & Reliable Service

Safe and reliable servid€S are important metrics for ensuring the effectiveness and dependability of a

water system. The following metrics are proposed for PWW&SB to highlight water loss manadlenent,
utilityds ability to meeparednesfienelyasosidlivemncdnaistedtandand e m
safe water services to the community it serves.

I Percent ohonrevenue water versus total system input

1 Percent of customer complaints related to low or high pressure

1 Percent of fire hydrant tests proiid flows in accordance with fire flow recommendations

1 Count ofMaximum Contaminant LevéMCL) monitoring and reporting violations ftine
drinking water system
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3.15 Recommended LOS Targets

Hazen recommends that PWW&SB adaptl begin trackingerformance metrid® foster consistent
deliveryof favorableLOS. Theseperformance metricwill allow PWW&SB to quantify current
performance andevelopa roadmap ofuture performancemprovementsn alignment with

organizational goal Hazencompiled available data to determine the curoegdatest valudor each
performance metric associated witle LOScategoriesAdditionally, Hazen used industry standards and
best engineering judgment to deMgrecommendations for shaermand longtermtargets as shown in
Table 3-2.

Table 3-2. Summary of LOS Current Values and Proposed Targets

Latest
LOS Category i Performance Metrics PWW&SB FIIPEECD] SISl | - FefpEsce] LEngHeyin
term Target Target
Value

Environmental Protection
Count of NPDES permit non-compliances 546
violations for the PWW&SB's wastewater (Calendar Year 10 0
treatment plants [CY] 2023)
Count of sanitary system overflows (SSOs) per 100 10 5
100 miles (CY 2022)
Infrastructure Improvement
Count of breaks and leaks per 100 miles of 32 30 20
water main (CY 2022)
Percent of miles of water main replaced of the No Data 3.50 1.0%
total system length
Percent of miles of sewer pipe replaced or 0 0
rehabilitated of the total system length No Data 1.6% 1.0%
Percent of miles of sewer pipe CCTV
inspected and cleaned of the total system No Data 10% 10%
length
Financial Stewardship
Bond ratings (Fitch/Moody's/S&P) C

(Dec 2022) BBB+ AAA
Percent of programmed capital investment No Data 85% 95%
versus budgeted
Total treatment O&M costs per volume of No Data $1.500 $1.000
wastewater processed (per MG)
thal coIIe_ctlon system O&M costs per 100 No Data $1.03M $600K
miles of pipe
thal dlstr_lbutlon system O&M costs per 100 No Data $1.08M $670K
miles of pipe
Safe & Reliable Service
Percent of non-revenue water versus total 56%
system input (Mar 2021 i 35% 20%

Dec 2022)
Per(_:ent of customer complaints related to low No Data 5% 0%
or high pressure
Percent of flre_ hy(_irant tests provide flows in No Data 750 100%
accordance with fire flow recommendations
Count of MCL monitoring and reporting 4 1 0
violations for drinking water system (CY 2023)
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3.2 Risk Assessment Methodology

Asset risk assessment was performed to prioritize the renewal and replacement of individuaithgsets

the water distribution and sewer collection systems. During the asset evaluation process, assets were
scored based on the product of their indiviquabability of failure PoF) andconsequence of failure

(CoP scores. PoF scores were determined based on a weighted combination of data used to estimate the
physical condition and hydraulic performance of each aSsét.scores were determined based on a
weightedscore of financial, environmental, and social impacts of asset failuré2dfhandCoF criteria

and weightings ardiscussed in more detddr verticalassetsn Section3.3and forlinearassets in

Section3.4 of this memorandum.

Following the determination of PoF and CoF scores, an overall risk scomalalsited for each asset
based on the product of PoF and Cag-shown in the equation below:

Risk Score= PoF Scorex CoF Score

Additionally, four risk levels were defined based on the combination of PoF and CoF score: Low,
Medium Low, Medium High, and High. A matrix of PoF and CoF scores used to determine asset risk
level is shown irFigure 3-1.

Figure 3-1. Risk Level Matrix

The followingdescribes the data sources and methodology used to estimate the timing and cost of
replacement for each asdRenewaland ReplacemeiR&R) projections were developed based on the
remaining useful life (RUL) methodology described below.
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3.21 Remaining Useful Life

The remaining useful life (RUL) is a calculation that approximates the number obyeeset is

expected to continue to function effectively before needing to be replaced. To project future R&R needs,
the RUL was calculated for each as3éte PoF scorevasused to determine the RUL based on a straight

line degradation of the estimated useful (E&®JL) of each asset. For each asselegradatiorcurve was
developed based on its EUL and PoF scAreexample of these degradation curveshiswn inFigure

3-2. However, for any asset with a physical condition score of 5, the asset was assumed to be at the end of
its useful life and was assigned a RUL of zero years. The RUL was calculated based on the formula

below.

e e "El § "Hi "I "H

nneE AnRE

Asset Degradation Curves

PoF

0 5 10 15 20 25 30 35 10
RUL

6YR —BYR 10 YR 12¥R =———13¥R ——15YF =——18YR =—20YR ——)3YR ——3CYR ——0YR

Figure 3-2. Example of Asset Degradation Curves
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3.3  Vertical Asset Evaluation

Hazen was tasked witonductinga comprehensivevaluationof the vertical assetsa PWW&SB0) s
infrastructure portfolio, including itwastewater treatment plantgastewatelift stations, and water
storage tanks.

The goal ofthis assessmemtasto identify facility rehabilitation and replacemefR&R) needsoverthe
next20 yearsThis assessmeimvolved developing an assaeventoryfor each facility evaluating asset
PoF(physical and performance condition assessment), evaluatingCagseriticality), anddetermining
the RUL of each asset

3.3.1 System Overview

P WW& S Bsyistem is comprised ofvo (2) wastewater treatment plants (WWTP), twemitye (29)
wastewatelift stations, and five (5) water storage tankigure 3-3 shows thdocationsof the facilities
across thevater distributiorandwastewater collectionsystens. Thefollowing sections provide an
overview ofeach ofthe facilitiesincluded in the vertical asset evaluation

LS26
A LS23 STANLEY
1§25 BROOKS WWTP  CHICKASAW
A LS19 " TANK
A ®
LOTTROAD ~ ,LS22
.TANK ALS15 LS10
ALS20 A
LS21 LS14 ANDERSON , LS09
A o 4ROAD TANK
LS08
LS29  Ls28 Ls27 LS17
A A A A
Ls12 LSt VIGOR TANK  LS07
A A ® A
LS18
A
LS05 ALSO6
LS04 A
2 LS16
T ALSO?' A .OFFICE TANK
| e — s LS02 o
A CARLOS
: x:\:-errpswrage Tank MORRIS
A Lift Station A(:'rgT(,J/NAZ%TPJ‘;SI(S;SLIeé);erESIS (L()SAA/;NESF;\;:VSTGVHTOW Garmin, SafeGraph, GeoTechnologies. Inc. Lso1 WWTP
, : *
31333-004 Vertical Asset Evaluation
\ Hazen Prichard Water Works and Sewer Board
PWWSSB PrintDate:  5/15/2024 11:59 AM g i
v Printed By: Water and Wastewater Facilities
\—/ Review By:
Figure 3-3. PWW&SB Facility Locations
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3.3.1.1 Carlos Morris WWTP

Carlos Morris WWTR A Gr ov er  Stigagtentlion\yaNdn® pgen day (MGD) activated sludge
treatmenplant located at 54 Grover Street in southern PricHdrd.pant effluent discharges by gravity
to Outfall 001 into Three Mile Creekigure 3-4 provides a sitenap of the plant.

Carlos Morris
Wastewater TP

Processes:

Preliminary
Treatment

u Primary

Treatment

n Secondary
Treatment

Tertiary
Treatment

n Solids Handling

n Non-process

Figure 3-4. Carlos Morris WWTP Site Map

3.3.1.2 Stanley Brooks WWTP

Stanley Brooks WWTP is a 4 MGD trickling filter plant located at the end of Aldock Road in northern
Prichard. The plant effluent dischargesfbsce mainto Outfall 002, Outfall 003, and Outfall 004 into
Eight Mile CreekFigure 3-5 provides a site map of the plant.
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Stanley Brooks
Wastewater TP

Processes:

D Preliminary
Treatment

n Primary

Treatment

Secondary
Treatment

Tertiary
Treatment

O solids Handiing

D Non-process

Figure 3-5. Stanley Brooks WWTP Site Map

3.3.1.3 Wastewater Lift Stations

PWW&SB owns and maintains twentyine (29) lift stations. Most of the stations are duplex submersible

with one (1) triplex submersible, one (1) dry well, and two (2) above grade pump stations. Each station is
numbered between 1 and 30 (except 13) and namedtedtadjoining street. A summary of each lift

station ispresentedn Table 3-3, includingeachs t at i onés expected dmusbbegn capa
of pumps pumpflow (GPM), andpumptotal dynamic head (TDH)
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Table 3-3. Lift Station Summary
Number
Facility Lift Station Type | of Pumps GPM TDH (FT)
01 - WEST HIGHLAND AVENUE Dry Well Pump Up 2 1000 35
02 - MCCANTS AND OWENS Submersible 2 290 27
03 - FIRST AND OWENS Submersible 2 260 20
04 - FIRST AND HANES Submersible 2 430 27
05 - RICH AVENUE Submersible 2 270 20
06 - CRAFT HWY AND ELM STREET Submersible 2 740 34
07 - PERSHING STREET Above Grade 2 230 35
08 - ALABAMA VILLAGE Submersible 2 1060 30
09 - WHATLEY AVENUE Submersible 3 1000 164
10 - EMILY AVENUE Submersible 2 80 60
11 - ATMORE AVENUE Submersible 2 200 27
12 - HAND AVENUE Submersible 2 230 25
14 - HIGHWAY 45 Submersible 2 230 30
15 - WINCHESTER ROAD Above Grade 3 325 96
16 - GARRISON AVENUE Submersible 2 25/31 82/75
Grinder
17 - WHISTLER STREET Submersible 2 110 12
18 - TURNER ROAD Submersible 1 21 87
19 - PONDEROSA PINES Submersible 2 70 112
20 - HIGHPOINT AND LOTT ROAD Submersible 2 395 28
21 - LOTT ROAD AND SUNCREST Submersible 2 395 28
22 - NORWOOD POINTE Submersible 2 189 47
23 - OUTLAW ROAD Submersible 2 213 63
24 - ONTARIO DRIVE Submersible 2 250 35
25 - PINERIDGE DRIVE Submersible 2 690/500 90/110
é?:ﬁ%lgyggolﬂm Submersible 2 102 29
27 - BEAR CREEK Submersible 2 700 19
28 - BEARFORK AND HIGHPOINT Submersible 2 600 75
ZR%ABDEARFORK AND JARRETT Submersible 2 740 18
30 - SALEM AVENUE Submersible 2 Unknown Unknown
Grinder

3.3.1.4 Water Storage Tanks

The PWW&SB owns and maintains five (5) water storage tanks as a pigstvwedter distribution system
asshownin Table 3-4 These five tanks are filledith water currently purchased from MAWS&

several master meterBhe Office Tank is set to be demolishad it has been determined unusable from a
hydraulic perspective. For that reason, it was not assessed as a part of the evabvatioer the

expenditure of the removal has been incorporated in theacapitalrenewal plan.
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Table 3-4. Water Storage Tank Information

Facility Type Material Capacity (MG) Install Year

Anderson Tank (West Main St) Elevated Steel 1.00 1960

Chickasaw Tank ( O6 Ne a | || Elevated Steel 1.00 1984

Lott Road Tank (i B | oTanko ) Elevated Steel 0.25 1968

Vigor Tank (Pershing St) Elevated Steel 1.00 1972

Office Tank (A St andpi p e | Standpipe Steel 1.00 Unknown
3.3.2 Asset Inventory

To complete a comprehensive risk assessment of PWW&SB facilities, Hazen develagsdtan
inventory ofthe major equipment found within the systeifcilities. Inventory development was
initiated with a desktopssessmentvhich wascompleted witHield validation andenhancements$-or
standardizedertical asseinventory, asset hierarchgomenclaturevas developed for the variotegility
types througbut the system. The following sectidascribeghe inventory development, confirmation,
standardization, and hierarchy in more def#ile vertical asset inventory can be foundppendix B:
Vertical Asset Evaluation

3.3.2.1 Asset Inventory Development & Validation

A preliminary inventory of assets was generated foPMANV&SB facilities wing record drawings and

O&M manuals provided blPWW&SB. To completeand validate the inventorifazen performedn-site
assetvalidation This wasncluded as part of thigeld efforts forcondition assessmentompletedhe

weeks of February 19, March 4, and March 18, 2024. The goal of asset validation was to verify the
existence of assets that were gathered from record drawings and O&M manuals, collect additional assets
not found in those resources but physically preaefacilities, and gather additional attribute information

to compile a complete and detailed asset regi&get attribute data was collected according ¢t ea
asset 6s c | amuntngfdrthenigheattrikutesbor, different assets in the syste@nce

fieldwork was completed, Hazen standaediasset naming, verification of asset assembly completeness,
and population of attribute data not available in the field.

3.3.2.2 Asset Hierarchy Development

As a part of thesset inventorgreation asset hierarébsweredevelopedo assist in organizing, sorting,
and reviewing the data that would be collected fovtdreous facilities throughout the water and
wastewater system$he wastewater plantse comprised of several complex systeimging the need
for process, subprocess, and assembly level designatibith is shown inFigure 3-6.
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Tertiary
Treatment

Solids
Handling

Secondary
Treatment

Preliminary Primary

Treatment Treatment e

Process

Aeration Disinfection

Final Clarification
EQ Storage
Intermediate

Pumping

Sludge Storage

Building

Clarification
Influent Pumping

Grit Removal

Sludge Drying

Sub-Process

RAS Pumping
Common Pipe Work Common
RAS Pump Assembly 01 RAS Pump Assembly 02 Instrumentation
Asset RAS Pump 01 RAS Pump 01 Motor Suction Valve 01 Discharge Valve 01 Check Valve 01

Figure 3-6. Example Asset Hierarchy for Wastewater Treatment Plant

Assembly

Qd
,'g
=

Facility hierarchy for vastewater lift stations and water storage samks applied based on asset
discipline and classificatiodue to thedwercomplety of asses andsystems athese facilities. The
hierarchyapproacHor wastewater lift stations and water storage tanks is shofiguime 3-7.

Lift Station / Water Storage Tanks

}
1&C

Facility

|

Discipline Electrical

Gas Detection
System

SCADA Network

Building

Dry well Main Disconnect

Wet well Level Float Switch Site Lighting

)

Fence Transformer

Asset Class
Vault

L]

Panel Board

Automatic Transfer
itch

Asset Submersible Pump 02

Submersible Pump 01

Figure 3-7. Example Asset Hierarchy for Wastewater Lift Station / Water Storage Tank

Theseassehierarclieswereapplied to the inventory that Hazen developed fdasktop andield
assessmentas described in the previous section.
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3.3.3 Risk Framework

Asset risk assessment was performed to prioritize the renewal and replacement of individuat tesets
facilities t hr oug Bwingthe d&33%\edabdidnproceassetisiewasdetermined
based ora combination ofhe probability of failurdPoF)and consequence of failuf€oF)scores. The
scores for PoF were determined through fiepectionsand throughon-site staff interviewsvith
operations and maintenance stdfcussed in more detail 8ection3.3.3.1 The CoF scores were
determinedy aweighted multicriterionscoring systendiscussed in more detail 8ection3.3.31.3
Weightingand scoring methodolags weredefined and applied to all assets in the same manner for a
consistent analysis of infrastructure risk prioritization.

Following determination of PoF, CoF, and asset, tis& remaining useful lifRUL) of each asset was
determined Thi s RUL was def i ne cffectige usefulfifeffuc)and ®otand f e ac h
was computed using the degradation curves that were previously explaBeation3.2.1

3.3.3.1 Probability of Failure

An a s eFeconbides it®Pvarious modes of failure: physical mortality and performance condition.

Physical mortalityquantifies the observed condition of the asset during visual inspections. Performance
conditionevaluateshe capacity and reliability of the asseheP o F i s devel oped based c
physicalmortality and performance conditidoapacity and reliabilityycoresThe following sections

di scuss the methodol ogy used to evaluate an asset
calculate the overall PoF.

3.3.3.11 Physical Mortality

Hazenassessed the physical mortalitpiidition) of each vertical asset through-site condition
assessmest Thesassessments were completied weeks of February 19, March 4, and March 18, 2024.
The goal ofthe condition assessmenwas toassesphysical mortalityandquantify the condition of each
verticalassethrough visualauditory, anqwhere applicabledhermalinspectionsn alignment withan
industrystandardapproach.

Hazen developed condition assessneeiteriafor each asset type based on vertical asset maintenance
expertise anthdustry standardondition assessment prograxperienceThesecriteriawere intended to
provide a systematic framework for investigating the physical condition of the asset Hinaamine,
repeatable, consistent manner. Questions were formdtatedch criteriorthrough the identification of
common failure modes for components of an asset and predictive indicators that failures@auld o
Thephysical mortality of each asset was assessed by questions that were selected specifically for the
asset 6s c | aasdscomd(dsingaulliodsIsaals, svith 1 indicafirey x ¢ e dohdiéam aindl 5
indicatingfipooro r  f aonditienyl An example ophysical mortalityguestionspecified fora

centrifugal pumparepresentedn Table 3-5.
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Table 3-5. Example Physical Mortality Criteria: Centrifugal Pump

Criteria Score | Criteria Score Criteria Score Criteria Score Criteria Score
Criteria 1) (2) 3) 4) (5)
Acceptable Level ves i i i No
of Noise
Acceptable
Vibration Yes j j j No
Absence of Leaks Yes - - - No
Acceptable Smell Yes i i i No
or Heat
. . . I Moderate Significant
Coatlng or Paint Like New Minor Chipping Chipping or Bare Chipping or Coating Failure
Condition or Bare Spots
Spots Bare Spots
. . Minor Pitting And Some Significant -
Corrosion Like New Corrosion Metal Loss Metal Loss Severe Pitting
Electrlt_:al Cab_lg/ Like New Minor Defects | Moderate Defects Significant Failure Imminent
Conduit Condition Defects
Acceptable
Oil/Grease Yes i i i No
Belt / D.'reCt Drive Like New Minor Defects | Moderate Defects Significant Failure Imminent
/ Couplings Defects
Drive Shaft Like New Minor Defects | Moderate Defects Sllggflzzssm Failure Imminent
Gauge_s Yes - - - No
Operational
Moderate Imoroper]

. Installed installation |mproperly
Installation / roperly. eas i roblems or i installed or
Accessibility property, y P access

to access access
. obstructed
obstructions
. Like New or -
Packmg_GIand / Acceptable Minor Leaks Moderate Leaks Significant Complete Failure
Mechanical Seal Leaks
Leaks
Pipe Alignment Straight - Moderate - Severe Deviation
P 9 9 Deviation
Securely Moderate issues Improperly
Mounting mounted, well - with mounting or - mounted or not
supported support secured
: . Significant . .
Control Gauges Like New Minor Defects | Moderate Defects Defects Failure Imminent

The overall physical mortality score is calculated by averaging the worst physical mortality criteria score
and the average physical mortality criteria score. This was necessary to calibrate the calculated condition
scores to the observed conditionssite. Thus the physical mortality score accounts for both the overall
condition of the asset and the most severe individual condition aritegrhich may in fact be the ultimate
driver of asset failure
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Field inspectiondtawerec ol | ect ed
set up a structured method for gathering data in a digital format to ensure data accuracy, completeness,
and quality. Hazentafftook photos of eacimspectedasset ta@apturethe visual condition and any
notable items that should be documented

3.3.3.1.2

Performance Condition

us i

ng

ESRI O

(O]

May 30, 2024

Capacityand reliability were both evaluatdased on anecdotal evidence from plant sfdffs was
considered the only source of performanelateddatadue to lack of documentatidrom more
traditionalperformance data sourcesch asvork order historic datar performance testing €., pump
draw down tests)l'able 3-6 provides additional detailn performanceonditionscoring.

Capacityi Consideedwhether an assetasappropriately sizedndcapable of meeting its designed
intent and demands.

Reliability 7 Consideedthe work order history of an asset over the past 12 montiere asets with
numerouscorrectivework orderswould beconsidered unreliable.

Criteria

Criteria Score
1

Table 3-6: Performance Criteria

Criteria Score
2

Criteria Score
3

Criteria Score
4

Criteria Score
5

Capacity

Sufficient capacity
to meet average
and peak flow
requirements.
Appropriate
utilization and
function

Under-utilized
or oversized,
potentially
causing O&M
issues.

Meets current
functional demand
but limited
capacity
availability

Unable to meet
current average
capacity needs.

Reliability

Hazenos

accounffor a broad range dactors when surveying and scoring an asset

No unscheduled
corrective work
order events
within 12 months

a s s e svasmeasignied t@npapimitkevalue ofthefield inspections while on site to
s k.

1-3 unscheduled
corrective work
order events
within 12 months

roi

> 3 unscheduled

corrective work
order events

within 12 months

or
Asset inoperable

on-site

Ot her

during the field inspectionsiclude capacity, reliabilityyedundancyobsolescence, and safdepr the
purpose of performance condition assessment, only capacity and reliability were considered for PoF.
Othercaptureddatapointsfrom field assessmeniscluded

1 Redundancy ldentifiedthe presence of baalp systems if the assembly were to fail.

1 Obsolescenct Identification ofassets which are no longer supported by manufacturers, or

ArcGIlI S Surveyl2:

facto

which would be likely to have issues in obtaining replacement parts are considered obsolete.

This criterion was collected for informational purposes only and does not impact condition

scoring.
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1 Safetyi Identification ofassets presenting an active safety concern. This criterion was
collected for situational awareness and does not factor into condition scoring.

3.3.3.1.3 PoF Scoring

The PoF score was calculated as a combination of the three previously mentioned factors and was
calculated as follows:

"El ¢ { 'HO"Ei O "I IETHHTI HAHTIEMI™Hia HH {1 106

Each assetds PoF was the highest value of the ass
reliability score.

3.3.3.2 Consequence of Failure

An a sCeFecondiderthe impactf its failureto leveks of service, safetytheenvironment, regulatory
compliance, and finaes Thecriteriaconsideredor CoFare described below.

Level ofServicel Measures the impact of the asset failure on the ability for the facility to meet its

intended | evel of service to the public. This was
the effect that it would havent he i ntended facilitydés function.
Environmental & Regulatory ComplianteMe asur es t he i mpact of an asset

ability to comply with regulatory requirementsssets were scored based on the failure of the specific
process and the effects myulatory compliancand then individually on which asset would have impact
in the failure of the process.

Safetyi Measures the impact of asset failure on the safety of the publicRMVEV&.SB staff when
operating or maintaining equipment at the time of failure.

Financial Impacii Measures the economic impact from the failure of an asset. This is determined by
evaluating the replacement cost for an asset, the typical downtime associated with the failure of the asset,
as well as the repairability and need for outside expeatidesupport

3.3.3.21 Redundancy

Redundancy was an additior@bFfactor that was evaluated to modify the asset risk. This factor

guantifies redundant systems that provide bgzhkn the case of failure onatallow for flexibility in

operations. The redundancy for assets was evaluated at the asset assembly level. The assembly was only
considered to have redundancy if there were other assemblies providing the same function within a lift
station or plant proces&n asset assembly with no redundancy received a score of 5, an assembly with
partial redundancy received a score of 3, and an assembly with full redundancy received a score of 1. This
factor was not evaluated for structural assets or assets that would not typically have redundant systems
built into a facility. The CoFscores were modifiet reflectredundancycores
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3.3.3.2.2 CoF Scoring

The CoF was scored on a scale of 1 to 5 faswdcriteria previously describeahd then an overall
calculated CoF score was produced based on the applied weightings sfi@btei® 7. The CoF score

was calculated as follows:
AT ¢ EEA P N HHHI®G AT On HEH b "HEZ b z b 2
w0 W
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Table 3-7. CoF Criteria and Weighting Summary
Modified CoF
CoF Criteria CoF Weights Description Methodology / Source Details Negligible = 1 Minor =2 Moderate = 3 Major = 4 Critical =5
Weights 9
Failure creates indirect Failure creates direct
impact to public (i.e., impact to public (i.e.,
Other No impact to public - causes discharge non- - full disruption to plant
Score stations and critical Desktop exercise i scored for compliance, odor capacity and upstream
Level of Service 30% asse_ts based on their impact thg_pump station and applied to _ issues, etc.) collection system)
to failure of vertical assets critical asset classes Pump O 50 g
and their function.
LS Failure of asset has no | Pumps > 50 - 200 gpm Pumps > 200 - 500 Pumps > 500 - 750 Pumps > 750 gpm
; gpm gpm
impact on Level of
Service of LS
. Failure creates
Failure creates : Y
i potential for injury to
potential for damage to 7
. . . . staff or the public (i.e.,
Score based on the potential Desktop exercise, based on surrounding equipment R T
. . significant bodily injury
Safety 10% severity injury to staff or the asset class All No Impact - and would require -
. . . N and may damage
public due to asset failure medical attention if .
. environment such as
person was in close .
roximity during failure chemical
P y 9 leak/fire/explosion
This criterion is used to Non-compliance if no Immediate widespread
75% ) L - .
understand the impact of an response, resulting in Results in discharge impact before
assetods failur minor enforcement that will have a response, resulting in
. No Impact . . . - .
environmental and regulatory Desktop exercise. NHD Results in event that will have | action from regulatory significant negative enforcement
requirements. Scoring based P ! . a minimal negative agencies. Results in environmental w/extensive fines from
Regulatory L Hydrography, based on asset Failure of asset that . ) L L .
. 40% on proximity to waterways, All L . environmental event that will have a (fishing/swimming regulatory agencies.
Compliance . class has insignificant impact __ L . . . A
wetlands, raw water basins, I . (fishing/swimming locations, | moderate negative locations, etc.) or Discharge of raw
- ) to facility function . : . : . L
wildlife areas, and potential etc.) or public heath impact environmental public heath impact sewage to a drinking
fines associated with the (fishing/swimming and flow to surface water source and/or
consequences O locations, etc.) or water impact on potable water
failure public heath impact reservoirs
. . Can be repaired by in- Reqwr.es put5|d_e. Requires outside
Can be repaired by in-house expertise in addition to L o
. house staff. Cannot be | . expertise in addition to
S No Impact, easy repair | staff. Cannot be down a in-house staff. Cannot .
This criterion served to down a week. in-house staff. Cannot
. . . month. be down a day.
identify assets that would Desktop exercise, based on be down 8 hours.
O&M Impacts 20% o All OR
have difficult, lengthy, and/or asset class OR OR OR
expensive repairs. Cost < $5,000 Cost> $25.000 OR
Cost > $5000 1 25,000 ’ Cost > $75,000 1
75,000 300,000 Cost > $300,000
This criterion served as a partial redundancy (
modifier to overall i.e.. 2 pumps are
Redundancy 25% 100% consequence of failure. This Fle_ld assessed, and desktop Al >= 100% redundancy i needed for ADF, but i no redundancy
was scored based on an validated there are 3 pumps for
assetbds avail a rotation) >0%
at the asset assembly level. redundancy but <100%
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3.3.3.3 Estimated Useful Life Assumptions

The estimated useful lif@eUL) of an assetteflects theypical service life, or the expected number of

years that the asset will remain in service, fromstprto decommissioninginder normal operating
conditions EUL is an important metric in asset management planning, as it determines the timeline for
future asset renewal and replacement work. EULs can vary depending on asset class, duty, specific use
case, and the environment in which the asset is located, fhieUsUL of an asset is a rough ordér
magnitude estimate for planning purposes only.

To account for this variability, Hazen assigned EULSs to vertical assets ast@tsevaluationy asset

class and subclass, considering the application of asset classes and subclasses within the water and
wastewater systems. To generate these estimates, Hazen relied on past project experience with utility
clients, the engineering judgment of int@rsubject matter experts (SMESs), and industry standards and
benchmarks, including themerican Water Works AssociatigdAWWA) Effective Useful Life Tool. The
range of EUL values used for asset management planning evtiistions presenteth Table 3-8.
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Table 3-8. EUL (Years) by Asset Class and Subclass

Asset Class (Subclass) EUL Range | Asset Class (Subclass) EUL Range
Bar Screen 20 Motor 20
Collector 20 Overhead Door 35
Compactor 25 Piping (Piping_ Buried) 70
Compressor 20 Piping (Piping_ Exterior Process) 50
Cranes (Davit) 30 Piping (Piping_ Interior Process) 50
Cranes (Monorail) 25 Pump (Pump_ Centrifugal) 20
Degritter 25 Pump (Pump_ Double Disc) 20
Detector 5 Pump (Pump_ Metering_ Diaphragm) 10
Distributor Arm 25 Pump (Pump_ Peristaltic) 20
a?rcg;;cal (Automatic Transfer Switch 30 Pump (Pump__ Submersible) 15
Electrical (Breaker) 35 Pump (Pump_ Vertical Turbine) 30
Electrical (Control Panel) 20 Safety (Safety_ Alarm) 15
Electrical (Distribution Panel) 20 a/iﬁgvs;fety— Railings And 30
Electrical (Motor Starters) 15 Sampler 15
Electrical (Transformer) 20 SCADA 10-15
(ELIJtleacér)i)cal (Uninterrupted Power Supply 20 SCADA Cabinet 10
Feeder 10 Sludge Drying Bed 50
Fence 25 Structure 50-75
Filter 15 Tank (Tank_ Chemical) 25
Gate 25 Tank (Tank_ Fuel) 45
Gearbox 30 Tank (Tank_ Pressurized) 45
Generator 25 Tank (Tank_ Water Elevated) 50
HVAC (Condensing Units) 20 Valve (Valve_ Altitude) 35
HVAC (Fans and Blowers) 25 Valve (Valve_ Ball) 25
HVAC (Heat Pump) 20 Valve (Valve_ Check) 25
HVAC (Heaters) 15 Valve (Valve_ Gate) 25
HVAC (Louvers and Dampers) 20 Valve (Valve_ Knife Gate) 25
Instrument 10-15 Valve (Valve_ Plug) 20
Lighting 25 Valve (Valve_ Pressure Nozzle) 20
Manhole 40 Valve (Valve_ Vacuum/Air Relief) 20
Motor Control Center (MCC) 40 Vehicle Gate 25
Media 20 Variable Frequency Drive (VFD) 15
Mixer 15
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3.34 Risk Results

The methodology discussed Bection3.3.3was used to assess asset PoF, @slE,and RUL. The

following sectiongrovide summariesf the asset condition assessment field findings, PoF, CoFisknd
profilesfor Carlos Morris WWTP, Stanley Brooks WWTP, Wastewater Lift Stations, and Water Storage
Tanks Based on the outcome$ PoF and CoF scores, assets were categorized into risk levels: Low,
Medium Low, Medium High, and Higas showrpreviouslyin . Thefindings from the subsequent section
drove the ultimate timing of recommended asset replacementltindhtely, project replacement
recommendatiasfor the next 20 years. It is noted that these results are a data point relevant to findings
from February and March of 2024 and P@IeF, or risk may changeausing results to shift for the

assets accounted for in the vertical asset evalualiba.risk results for individual vertical assets can be
found inAppendix B: Vertical Asset Evaluation

3.3.4.1 Carlos Morris WWTP

Hazen staff inspected ti@arlos Morris Wastewater Treatment Plaatpart of the verticassé
evaluation The following sections summarize tkey field findings, PoF scoring, CoF scoring, and risk
results fortheassets at thglant.

3.34.1.1 Probability of Failure

As desciibed inSection3.3.3.1 the onsite inspection began with a walk through of the plant with
PWW&SB operations and maintenance staffdentify issues with unit processasdassociated
equipmentKey findings fromassessmestand conversatiewith PWW&SB staff are documented at the
process area level ifable 3-9.
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Table 3-9: Carlos Morris WWTP Field Inspection Key Findings

May 30, 2024

Projects to

Process Key Findings Address
Deficiencies
1  The only bar screen is often clogged and down for maintenance causing WW-02,
rags to bypass. WWCM-05
1 A hand-raked metal grate is placed in Degritter 02 effluent channel to
Preliminary compensate.
Treatment 1 The staff indicated that the level transmitter reading is not accurate,
causing staff to use workaround calculations to determine the correct
level.
91  Degritter 01 is not in service leaving Degritter 02 constantly running.
Primary 1 Primary clarifier scum and _sludge vaIv_e; are b_uried. WW-02
Treatment 1 Opt_argtors h_ave a difficult time determining which valve to operate when
draining solids
1 Maintenance staff state that Final Clarifier 01 center is misaligned due to | WW-02,
a corrected repair in the past that cause the catwalk to twist. WWCM-08,
1 During the walkthrough the skimmer arm was observed to be submerged | WWCM-10,
on one side and unable to remove scum from the settling area. WWCM-STR1
Secondary 1 Fin_al Clarifier 01 is l_JnabIe tq yvaste sludge due to the piping_ configuration
Treatment which leaves only Final Cla_nfler 02 '_[o waste sll_Jdge to the digesters.
1 The DO probe on the aeration tank is not functional.
1 Two (2) of ten (10) floating aerators are out of service. This could lead to
an insufficient oxygen supply which prevents the required nitrification.
1  The Return Activated Sludge (RAS) meter vaults are flooded but are
working.
1 Chlorine is used to disinfect effluent water even though a bleach tank is WWCM-17
Tertiary on-site. . . . .
1 Staff stated that the chlorine gas system is more reliable than the sodium
Treatment .
hypochlorite feed system.
1 The effluent is dechlorinated with sodium bisulfate at discharge.
1 Maintenance staff state that the digesters have not been operational for WWCM-MISC,
Solids quite some time and are left only acting as sludge storage tanks. WWCM-STR1,
Handling 1 Sludge is still able to be drained from the tanks to a strainer bag in the WWCM-STR3

drying beds.

The distribution of PoF scores at Carlos Morris WW3 Bresenteth Figure 3-8, with just under 30%
of assets evaluated falling into tfigooio (score of 4andfivery poob (score of 5ategories.
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Asset Quantity by Process
@192 030405

100

27 (12%) —, 15 (7%)
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Non-Process Preliminary Primary Treatment Secondary Selids Handling
Treatment Treatment
Process
Figure 3-8. Carlos Morris WWTP PoF Breakdown
3.3.4.1.2 Consequence of Failure

(16%)
60
46 (21%) — 97 (44%)

Tertiary Treatment

The distribution ofissetCoF scoreswithin theCarlos Morris WWTHRplant processes is shownFigure
3-9. Nearly 386 of assets evaluated at the plant hafimajoro (score of 4Y ocritiialo (score of 5)CoF

score.
Asset Quantity by Process
01028304 @5
100
8 (4%) — 19 (9%)
66 (30%) —
71
80 (329)
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40
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“ .
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MNon-Process Preliminary Primary Treatment Secondary Solids Handling Tertiary Treatment
Treatment Treatment
Process
Figure 3-9. Carlos Morris WWTP CoF Breakdown
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3.34.1.3 Risk Results

The distribution obverallassetisk within the Carlos Morris WWTHRplant processes is shownFigure

3-10, with just under 30% aodissetevaluated falling intédimedium higld andfhigho risk categoriesThe
most prominent assptocessethat fell within thefimedium higld andfhigho risk categories throughout
the Carlos Morris WWTRnclude primary and final clarifier structures and components and headworks.
The prominent asset clasgaling into those risk categoriegerefound to be thumpsmotors,

SCADA, degritter assetglectrical breakers, transformers, control panels, motor staatetdascreens

Asset Quantity by Process

100 ®Low ®Medium Low ®Medium High @High

23 (10%) —,

50 (23%)
41 (19%) —

80

60

106 (48%)

40

20

1 7
0

MNon-Process Preliminary Primary Treatment Secondary Solids Handling Tertiary Treatment
Treatment Treatment
Process

Figure 3-10. Carlos Morris WWTP Risk Breakdown

The risk matrix fothe Carlos Morris WWTP is depicted Figure 3-11.
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Risk Score
=PoF*CoF

=
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11.8%
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20.9%
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3.2%

15.9%

12.3%

Figure 3-11. Carlos Morris WWTP Risk Matrix

May 30, 2024

CoF Totals

8.6%
32.3%
25.5%
30.0%

3.6%

100.0%

Table 3-10 summarizes the PoEoF,and useful life metrics by process and subprocess at Carlos Morris

WWTP.

Table 3-10. Carlos Morris WWTP Risk Summary

Avg. PoF Avg. CoF Avg. % Life Avg. Risk

Process Area Score Score Avg. RUL Consumed Score
Preliminary Treatment

Grit Removal 3.2 2.4 14 56% 7.8

Influent Pumping 2.4 3.1 14 34% 7.8

Screening 3.8 3.4 7 71% 13.0
Primary Treatment

Flow Control 1.8 1.2 33 18% 2.1

Primary Clarification 3.2 3.1 12 55% 9.6
Secondary Treatment

Aeration 2.8 4.1 13 44% 11.0

EQ Storage 25 3.1 21 36% 7.5

Final Clarification 2.6 3.6 17 40% 9.3

Intermediate Pumping 2.7 3.2 13 43% 8.8

RAS Pumping 2.7 34 12 42% 9.1
Solids Handling

Sludge Drying 4.8 1.0 3 94% 4.8

Sludge Storage 2.4 2.8 45 36% 7.0

WAS Pumping 1.8 29 16 21% 4.9
Tertiary Treatment

Disinfection 2.9 3.6 15 46% 10.3
Non-Process

Building 2.7 2.3 16 43% 55

Site-Wide 3.2 1.6 12 53% 4.6
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3.3.4.2 Stanley Brooks WWTP

May 30, 2024

Hazen staff inspected the Stanley Brooks Wastewater Treatment Plant as part of the vertical asset
evaluation. The following sections summarize the key field findings, PoF scoring, CoF scoring, and risk
results for the assets at the plant.

3.34.21 Probability of Failure

The Stanley BrookgVastewater Treatment Plant was inspected by Hazen staff. T$ieeanspection
began with a walk through of the plant with operations and maintenance staff to identify issues with unit
processes and associated equipment. Key findings from assessmearus\andatioa with PWW&SB
staff are documented at the process area levigdite 3-11.

Table 3-11: Stanley Brooks WWTP Field Inspection Key Findings

Process

Key Findings

Projects to Address
Deficiencies

Preliminary
Treatment 1

Degritter 01 is fully out of service with internals removed with only
Degritter 02 left to process influent flow.

The slurry pump on Degritter 02 has been removed from service
leaving the plant unable to remove grit.

WWSB-02

Primary
Treatment 1

Both primary sludge pumps are out of service due to accumulation
of grit. This result is that the clarifiers need to be emptied to
manually remove sludge.

The maintenance staff has placed a portable pump at the scum
box to pump it out and discharge it into the clearwell through the
downstream processes.

WWSB-13, WWSB-
14

Secondary
Treatment

Trickling Filter 01 rotating arm assembly is not functional leaving
the biological growth to die off causing the treatment to be
ineffective.

Trickling Filter 01 deficiencies are causing water quality in Final
Clarifier 01 to be noticeably worse compared to Final Clarifier 02.

WWSB-08

Tertiary i
Treatment

Non-potable water pump system that provides water for cleaning
tanks has been removed.

A hydrant is now hooked up to provide water to the non-potable
system, but the hydrant standpipe is broken and gushing water
from underneath. Water Board staff say they have been aware of
this issue for at least seven months.

WWSB-12, WWSB-
STR3

Solids
Handling

Maintenance staff state that the digesters have not been
operational for quite some time and are left only acting as sludge
storage tanks.

Sludge is still able to be drained from the tanks to a strainer bag in
the drying beds

WWSB-13, WWSB-
14, WWSB-17,
WWSB-STR4

The distribution of PoF scores at Stanley Brooks WWéTresentech Figure 3-12 with nearly40% of

assete val uat ed
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Asset Quantity by Process
91920930405
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Figure 3-12. Stanley Brooks WWTP PoF Breakdown
3.3.4.2.2 Consequence of Failure

The distribution of CoF scores at Stanley Bromskgresenteth Figure 3-13. Approximately25% of
assets were scoredmajor or critical CoF.

Asset Quantity by Process
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Figure 3-13. Stanley Brooks WWTP CoF Breakdown
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3.34.2.3 Risk Results

The distribution of asset risk within tistanley Brooks WWTRlant processes is shownFigure 3-14,

with just under 30% of assets evaluated falling i
prominent asset processes that fell within the fAm
WWTP includepumps and motors for the Waste Activated Sludge (WAS) pumping system, the RAS

pumps, andll assets associated with Degritter 02

Asset Quantity by Process
100

@®Low ®Medium Low @Medium High @ High

16 (7%)
42 (19%)

— 51 (23%)

80

60

— 113 (51%)

40

20

12

-
5

Mon-Process Preliminary Primary Treatment Secondary Solids Handling Tertiary Treatment
Treatment Treatment
Process

Figure 3-14: Stanley Brooks WWTP Risk Breakdown

The risk matrix for Stanley Brooks appears-igure 3-15. The percentagaepresent the count of asset
that received each corresponding PoF and CoF score.
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PoF
Risk Score
=PoF*CoF 1 2 3 4 5 CoF Totals
PoF
2.7% 45.0% 15.3% 20.7% 16.2% 100.0%
Totals

Figure 3-15. Stanley Brooks WWTP Risk Matrix

A breakdown of risk by process alisgresenteth Table 3-12.

Table 3-12. Stanley Brooks WWTP Risk Summary

Avg. PoF Avg. CoF Avg. % Life Avg. Risk

Process Area Score Score Avg. RUL Consumed Score
Preliminary Treatment

Grit Removal 3.6 2.7 10 65% 10.0

Screening 3.2 29 10 55% 9.1
Primary Treatment

Primary Clarification 2.3 3.2 20 33% 7.3
Secondary Treatment

Final Clarification 2.2 4.0 22 32% 8.7

Flow Control 2.9 25 27 48% 7.7

RAS Pumping 3.2 2.7 11 56% 8.6

Recirculation Pumping 2.6 2.2 12 41% 59

Trickling Filtration 2.1 4.6 24 28% 9.8
Solids Handling

Sludge Drying 45 1.0 5 88% 4.5

Sludge Storage 1.7 2.8 57 18% 4.8

WAS Pumping 4.4 3.0 4 83% 13.2
Tertiary Treatment

Disinfection 3.0 3.1 15 51% 9.0

Effluent Pumping 2.0 3.8 16 23% 7.5

Plant Recycle Pumping 2.2 2.0 15 31% 4.4
Non-Process

Building 2.9 2.4 14 49% 6.7

Site-Wide 4.4 15 4 84% 6.4
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3.3.4.3 Wastewater Lift Stations

Hazen staff inspected tieWW& SBO6s 29 Wa st e asapdrtefrthe Lertidatass& evaltation.n s
The following sections summarize the key field findings, PoF scoring, CoF scoring, and risk results for
theassets n t he collectionb6s system

3.34.31 Probability of Failure

Hazen assessed PWW&SBG6 s The ésitevinspectioaireltuded conversftipns st at i o

with operations and maintenance staff to identify issuestivithift stations Key findings from
assessments and stafinversationare documented ihable 3-13.

Category

Key Findings

Table 3-13: Lift Station Field Inspection Key Findings

Projects to Address
Deficiencies

Power Outage
Station Failures

Stations do not re-energize after power outages
and surges causing operators to manually reset
stations to avoid SSOs.

While on-site, an SSO was observed at 27 1
Bear Creek on March 5, 2024 likely due to power
surge failure causing the wet well to overflow into
surrounding area.

WWLS-01, WWLS-02, WWLS-
03, WWLS-04, WWLS-05,
WWLS-06, WWLS-07, WWLS-
00, WWLS-MISC

Site Lighting

Poorly working/insufficient site lighting provides
poor working conditions at night. A portable
floodlight must be used to perform nightwork.

WWLS-01, WWLS-02, WWLS-
03, WWLS-04, WWLS-08,
WWLS-09, WWLS-MISC

Control Panel
Housekeeping

Poor control panel housekeeping at most
stations including missing rodent screens
providing incoming conduit, mouse droppings
inside box, and no wiring diagrams.

WWLS-01, WWLS-02, WWLS-
03, WWLS-04, WWLS-05,
WWLS-06, WWLS-07, WWLS-
09, WWLS-MISC

Stations 29 i Bearfork and Jerrett Rd and 30 7

Undocumented Salem Ave are not inthe PWW&SB6 s GI S | WWLS-05, WWLS-07, WWLS-
Lift Stations Hazen staff relied on Prichard staff to locate 04, WWLS-08, WWLS-STR1
these stations.
St at i o n @rade strbctuke & in poor shape
Station 07 i with a hole in ro_of system, asbestqs shingles
Pershing Street broken, and stalr_fountaln under_mlned_. WWLS-03
A large tree leaning toward the lift station that
poses a risk of falling from a heavy storm.
. Station has a drywell configuration with a dry well
Station 01- West that is flooded with at least one foot of water and | WWLS-MISC

Highland Ave

is inaccessible.

Out of Service
Pumps

15 of 29 lift stations had only one (1) operational
pump on site
See details in Table 3-14

WWLS-01, WWLS-02, WWLS-
04, WWLS-MISC

Bypass Pumping

Three (3) lift stations with only 1 operational
pump were being supported by bypass pumping
to relieve pump stress

Two (2) lift stations had NO functional pumps
and were on permanent bypass pumping

See details in Table 3-14
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Table 3-14 shows the number of pumps per station that were out of service during assessment and those
that were relying on a portable bypass pump to function. These are reflective of conditions based on the

assessment performed in February and March of 2024.

Table 3-14: Lift Station Non-Functional Pumps

Number of Working On-site

Facility Lift Station Type Pumps Pumps Bypass
01 - West Highland Avenue Dry Well Pump Up 2 1

02 - Mccants and Owens Submersible 2 1

03 - First and Owens Submersible 2 1* Yes
04 - First and Hanes Submersible 2 0 Yes
05 - Rich Avenue Submersible 2 1

06 - Craft Hwy and EIm Street Submersible 2 1* Yes
07 - Pershing Street Above Grade 2 2

08 - Alabama Village Submersible 2 0 Yes
09 - Whatley Avenue Submersible 3 2

10 - Emily Avenue Submersible 2 1*

11 - Atmore Avenue Submersible 2 1* Yes
12 - Hand Avenue Submersible 2 1

14 - Highway 45 Submersible 2 2

15 - Winchester Road Above Grade 3 2

16 - Garrison Avenue Submersible Grinder 2 2

17 - Whistler Street Submersible 2 1

18 - Turner Road Submersible 1 1

19 - Ponderosa Pines Submersible 2 1

20 - Highpoint and Lott Road Submersible 2 2

21 - Lott Road and Suncrest Submersible 2 2

22 - Norwood Pointe Submersible 2 2

23 - Outlaw Road Submersible 2 1*

24 - Ontario Drive Submersible 2 2

25 - Pineridge Drive Submersible 2 1

26 - Blount High School/Gloann Submersible 2 2

27 - Bear Creek Submersible 2 2

28 - Bearfork and Highpoint Submersible 2 1

29 - Bearfork and Jarrett Road Submersible 2 2

30 - Salem Avenue Submersible Grinder 2 1

The distribution of PoF scores for all lift station assefwesenteth Figure 3-16 with nearly25% of
f ppdol i (nsgc oi rnetvesy poobde) ( Bacnodr efi o.f 5)

assete val uated
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Asset Quantity by Discipline 92029105 094
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Figure 3-16. Lift Station PoF Breakdown
3.3.4.3.2 Consequence of Failure

The distribution of CoF scores for all lift station asse{sresenteth Figure 3-17. Nearly 25%of all
assets were determined to have a majaritical CoFscore
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Figure 3-17. Lift Station CoF Breakdown
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3.3.4.3.3 Risk Results

The distribution of asset risk within theastewater lift statioasset discipline groups shown inFigure

3-18, withjustunde”0% of assets evaluated falling iMHdho Amedi
risk assets include both pumps at L$08labama Village and LS10 Emily Avenue, two of three

pumps at LS09 Whatley Avenue, and several other pumps at lift stations in the nefWwekmost

prominent asset classes that fell within fireedium higld andfhighorisk categories throughout the

wastewater lift station systemenefound to be the pumps, SCADA RTUs, electrical breakers,

transformers, control panels, motor starters, lighting, and wet well level switches.

Asset Quantity by Discipline ®Low ®Medium Low @®Medium High @ High

250
51 (10%) —

72 (14%) —
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150
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100
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Figure 3-18. Lift Station Risk Breakdown

A risk matrix for all lift station assets is depictedrigure 3-19.
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31.3%

14.5%
29.2%
22.6%
2.3%
100.0%
Figure 3-19. Lift Station Risk Matrix
A summary of risk and useful life metrics by lift station appeaiiainle 3-15.
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Table 3-15. Lift Station Risk Summary

Avg. PoF Avg. CoF Avg. % Life Avg. Risk
Lift Station Score Score Avg. RUL Consumed Score
01 - West Highland Avenue 2.6 2.7 16 40% 6.7
02 - McCants and Owens 2.4 25 16 35% 6.0
03 - First and Owens 2.3 25 18 33% 6.1
04 - First and Hanes 2.4 25 17 34% 6.1
05 - Rich Avenue 2.3 25 17 33% 5.8
06 - Craft Hwy and Elm Street 2.5 2.8 17 38% 7.4
07 - Pershing Street 2.6 2.3 15 39% 5.5
08 - Alabama Village 3.3 29 12 57% 10.3
09 - Whatley Avenue 3.4 3.0 10 60% 9.8
10 - Emily Avenue 3.1 25 15 51% 8.4
11 - Atmore Avenue 2.2 2.3 19 31% 5.6
12 - Hand Avenue 3.0 2.3 12 50% 7.1
14 - Highway 45 2.3 2.4 18 31% 5.7
15 - Winchester Road 3.0 25 13 50% 7.7
16 - Garrison Avenue 2.3 2.4 15 32% 5.5
17 - Whistler Street 2.3 2.7 18 32% 6.2
18 - Turner Road 2.3 2.3 18 33% 5.2
19 - Ponderosa Pines 23 2.7 16 32% 6.0
20 - Highpoint and Lott Road 2.3 2.3 15 33% 5.0
21 - Lott Road and Suncrest 25 23 16 38% 5.6
22 - Norwood Pointe 2.6 21 17 39% 54
23 - Outlaw Road 3.0 2.4 15 48% 7.8
24 - Ontario Drive 2.2 2.3 20 29% 51
25 - Pineridge Drive 29 2.6 15 48% 7.7
1
27 - Bear Creek 2.6 2.7 17 40% 6.5
28 - Bearfork and Highpoint 25 2.8 18 37% 6.7
é%;(li?aearfork and Jarrett 27 29 13 22% 6.7
30 - Salem Avenue 29 2.7 13 47% 8.1

3.3.4.4 Water Storage Tanks

Hazen staff inspecteti of the 5 Water Storage Tanks MWW& S Bavater distribution systeras part of
the vertical asset evaluation. The following sections summarize the key field findings, PoF scoring, CoF
scoring, and risk results for the ass#tthe Water Storage Tank sites
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3.34.41 Probability of Failure

Observations were made while performing the field assessthte water storage tank systeypear
in Table 3-16.

Table 3-16: Water Storage Tank Field Inspection Key Findings

Cateqor Projects to Address
gory Key Findings Deficiencies
Exterlor 1 Tankg were last !oalnted between 2005 aqd 2007 and are W-01, W-02, W-03
Coatings chalking and fading. Near term recoating is recommended.
Interior  Tank |nte_r|ors were _Iast lined betyveen 2005 and _2007._ They W-01, W-02, W-03,
L are showing spot failures and evidence of corrosion. Lining
Linings - W-07
replacement is recommended.
1 Altitude valves are to be inspected and repaired as needed at
Valves the (?hlckasayv and Vigor tanks. The AnFJerson Road tank may W-01, W-02, W-05
require an altitude valve depending on final design of the tank
control system.
1  Overflow piping is currently discharging underground for all
Overflow tanks. It is recommended to re-route overflow piping outside W-01, W-02, W-05,
Piping the tank for the Chickasaw and Vigor tanks and install W-07
additional valves and air-gaps on overflow piping on all tanks.
SCADA 1 SCADA Omnisite systems not operational for remote W-06
Systems monitoring or control.
Site 1 Fencing is in poor general condition. WST-MISC
1  Several sites were overgrown.

The distribution of PoF scores for water storage tank assetssenteth Figure 3-20. Although this
system had a smaller quantity of assets, itdsaralasset condition scoré@sdicating progressed
condition degradatigrwith nearly50% of assets evaluated falling into the poor and very poor categories.

Asset Quantity by Discipline 209503041 @1
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Figure 3-20. Water Storage Tank Assets PoF Breakdown
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3.3.4.4.2 Consequence of Failure

The distribution of CoF scores for water storage tank assptesenteth Figure 3-21. Critical assets
include the tank structures feach tank

Asset Quantity by Discipline ®1 020304 @5
10

4 (21%) 5 (26%)

3 (16%)
A 4(21%)
— 3 (16%)
4
3
2 4
0

ELECTRICAL GROUNDS 1&C MECHANICAL STRUCTURAL

Discipline

Figure 3-21. Water Storage Tank Asset CoF Breakdown

3.34.43 Risk Results

The distribution ofissetisk within thewater storage tanksset discipline grougs shownin Figure

3-22, with over 4®% of asset®valuated falling into mediutnigh- and highrisk categoriesHigh risk

assets include tank structures at Lott Road and Chickasaw Tanks, as well as SCADA systems at the
Vigor, Lott Road, and Chickasaw Tanks.
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Asset Quantity by Discipline @ Low ®Medium Low ®Medium High @ High
10
7(37%) —.

5 (26%)

2 (11%) — 5 (26%)

4
1
2
3
0
ELECTRICAL GROUNDS l&c MECHANICAL STRUCTURAL

Discipline

Figure 3-22. Water Storage Tank Assets Risk Breakdown

The risk matrix for water storage tank asse{sresentedh Figure 3-23.

PoF
Risk Score
=PoF*CoF 1 2 3 4 5 CoF Totals
1 26.3%
2 15.8%
CoF 3 15.8%
4 21.1%
5 21.1%
PoF
5.3% 26.3% 21.1% 21.1% 26.3% 100.0%
Totals

Figure 3-23. Water Storage Tank Assets Risk Matrix

A summary of risk and useful life metrics for each water storageisgriesenteéh Table 3-17.

Table 3-17. Water Storage Tank Risk Summary

Avg. PoF Avg. CoF Avg. % Life Avg. Risk
Water Storage Tank Score Score Avg. RUL Consumed Score
Anderson Tank 34 3.3 15 61% 11.5
Chickasaw Tank 35 2.9 17 62% 11.0
Lott Road Tank 2.6 3.3 12 40% 10.3
Vigor Tank 3.6 2.6 13 64% 9.6
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3.35 Asset Renewal and Replacement Recommendations

In addition to risk assessment, Hazen was taskedfovitisastingecommenddreplacement timingnd
the associatedoss for vertical asseteplacemerst across all facilitiesThe following sections detail both
the current and projected needs for renewing and replacing vertical asse#dl as the assumptions and
methodology for developing asset and project level costs

3.3.5.1 Asset Replacement Cost

The replacemerdostsdeveloped for thiasset management plaere preparedsClass V estimates,

with an expected accuracy range 846 to+100%.Replacementasts wergatheredor the various
assetlassegrom vendor quotes, RSMeara)drecent geographicallyimilar bid tabsspecified for the

Mobile, AL region To account for the range of asset sizicggpacities, and materidlgparametric cost
estimating methods were usidscale costs appropriatelyhere requiredThe replacement cost of

structural assets was generally estimated by performing calculations to approximate the quantity of
materials in the structure. To obtain these approximations, available record drawings were reviewed, with
particular attention paid to structural steel andcrete detaildn addition,Hazen made several

assumptionas part ofenewal cost planningncluding

1 All assets werestimatedasreplacein-kind, unless specified otherwise

1 Permanenstructures were assigned a rehabilitation task and associatealscigty were
unlikely torequire total replacement in the-28ar horizonThe cost of rehabilitation for
vaults and wet wells wdsased oran associated unit rate per square footage for a restorative
coating. For remaining permanent structures, the cost of rehabilitation was estimated as 25%
of the material replacement value of the structure.

1 Temporary structures such as canopies and prefabricated metal buildings were assigned a full
replacement cost.

Asset eplacement costs are intended to represent material costs only, for the individudhasset.
replacement cost of an asset is dependent on many variables, including location, availability, vendor
selection, project timing, and project scopbese costs do not include additional project components
(described irBection3.3.5.9 that integrate the asset into a system, such as piping or conduit. They also
do not include constructionpntingency, or engineering. Present value calculations include mark ups for
the additional components, construction, contingency, and engineering aspects of an asset renewal
project.

3.3.5.2 Project Cost Development

Expandingtheasset costs to comprehensive project dostadedadditioral cost componentsutside of

the material cost to replaem asset kkind. Asses likely to be replaced together were bundigien
developing projects to account for project scope considerations to achieve economies of scale, where
appropriateThe Capital Improvement Pgyam(CIP) projectcostprojectionsaccount for the sum of

asset replacement values included in the bundled project, along wétidiienalfactors as detailedh

Table 3-18.
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Table 3-18. Replacement Cost Contingencies

Cost Category Escalation Factor
Project Components 25%
Construction 30%
Contingency 30%
Engineering 15%

Based on projected project timing, the total project cost was inflated to the anticipated year of
implementationTheinflated projectcost was determined based on the 20/@jectcost, assuming an
inflation rate of 3%, and the proposeidjectyear as shown in the formula below.

~

i CHE THIEANTER g g bR et

g1
PC =2024Project Cost ($)
IR = Inflation Rate (%)

PPY = ProposedProject Year
CY = Current Year

A comprehensive set of project costs developed using the values from this table are available in
Appendix B: Vertical Asset Evaluation Final costs of the projects will depend on actual labor and
material cost, competitive market conditions, final project scope, implementation schedule, and other
variable conditions. It is noted that the market is currently experiencing large pricetfargusnd

supply chain issues for both materials and labor. These price fluctuatiorsamssymaterialimpact on
overall costs, depending on when the project is released for implementation.

3.3.5.3 Consent Order Driven CIP Projects i Ongoing & Proposed

After initial onrsite assessment of the vertical assets, Hazen assista&B®/with identifyinginitial
projects to address immediatelable 3-19 summarizes thengoing andecommended CIP projects
which are considered regulatedyiven projects, as they involve systems specifically identified in the
ADEM water and wastewatepnsent ordex Given the timesensitive nature of the regulatory action,
several of thesprojects thahave been prioritized to be performed early in the projection pk&aoe
alreadybeen approved b&DEM for funding Fundingapproved projects arenderway.
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Table 3-19. Consent Order Driven CIP Projects (Ongoing & Proposed)

Project ID Project Name Cost Estimate
Ongoing ADEM Approved Projects
WWw-01 SCADA System Upgrades - Morris WWTP and Lift Stations $1,300,000
WW-02 E/Ilc;rrriitise\r/\(/\;\{l‘\l;ePS;Jpgrades (Screens, Grit Removal, Aeration DO probe, $3.235.000
W-01 Vigor Tank Improvements with Control Valves for Low Zone Supply $1,154,400
W-02 Chickasaw Tank Improvements $980,400
W-03 Anderson Tanks Improvements $1,154,400
W-04 Office Tank Improvements $150,000
W-05 $§:|t<r0| Valves for Low Supply Zone and Boundary Valves at Anderson $437.500
W-06 Distribution System SCADA $687,500
W-07 Lott Road Tank Improvements $46,900
Total i Ongoing ADEM Approved Projects $ 9,146,100
Proposed Projects
WWLS-01 Alabama Village LS Rehabilitation $345,000
WWLS-02 Whatley Ave LS Improvements $486,000
WWLS-04 Lift Station Pump Replacement $794,700
WWLS-05 Bearfork and Jerratt Road LS Mechanical Improvements $124,000
W-08 Lott Road New 1MG Elevated Storage Tank $6,360,000
WWCM-01 Carlos Morris Preliminary Treatment Degritter 02 Rehabilitation $1,718,500
WWCM-08 Carlos Morris Aeration Basin Aerator Replacement Phase | $88,600
WWCM-10 Carlos Morris Final Clarifier 01 Rehab $1,463,200
WWCM-20 Carlos Morris Sludge Drying Bed Replacement $12,200
WWSB-02 Stanley Brooks Preliminary Treatment Degritters Rehabilitation $4,162,500
WWSB-07 Stanley Brooks Trickling Filter 02 Rehabilitation $3,231,300
WWSB-08 Stanley Brooks Trickling Filter 01 Rehabilitation $2,073,600
WWSB-13 Stanley Brooks Office/Sludge Pump System 01 Rehabilitation $84,300
WWSB-14 Stanley Brooks Office/Sludge Pump System 02 Rehabilitation $63,000
WWSB-17 Stanley Brooks Sludge Drying Bed Rehabilitation $83,400
WWSB-18 Stanley Brooks Final Clarifier 01 Rehab $771,400
WWSB-19 Stanley Brooks Final Clarifier 02 Rehab $691,800
Total i Proposed Projects $22,553,500
Total i Consent Order Driven CIP Projects $31,699,600
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3.3.5.4 All Proposed Vertical Facilities CIP Projects

In projecting rehab and replacement needs for the ney¢ @@, assets were evaluated at an assembly
level for plants and a discipline level for lift stations and water storage tanks. When grouping assets into
projects the following guidelines were followed:

1 The project year was determined by the remaining useful life of the mostiskgisset within
the group.

9 If two or more projects in the same subprocess were determined to have the same project year,
theywerecombined into one project.

1 Assemblies such as clarifiers, trickling filters, and degritters contain structural and mechanical
assets that have a considerable difference in estimated useful life. If the structural asset had a
remaining useful life of less than 20%, the structureimelsded in the assembly project. If
over 20%, the structural asset would be included in a rehab project with other structures with a
similar remaining useful life.

Altogether, Hazen developé&d projects across all facilitie3able 3-20throughTable 3-23 show the
project needs for each of thestewatetreatment plantsyastewatelift stations and water storage
tanks.These tables do not include the projects that are specified previoTsligla3-19 asongoing
ADEM approved projectsThe details ofll project costs can be foundAppendix B: Vertical Asset
Evaluation.

Table 3-20. Carlos Morris WWTP Recommended CIP Projects

Average | Project Replacement
Risk Start Replacement Cost Estimate,
Project ID Project Name Score Year Cost Estimate (Inflated)
wwcMm-0g | Aeration Basin Aerator 2200 | 2025 $86,000 $89,000
Replacement Phase |
wwcwm-22 | Priority Building Assets 8.19 2025 $82,000 $84,000
Rehabilitation
wwcwm-o2 | Influent Pump 02 and 03 7.89 2026 $363,000 $385,000
Rehabilitation
WWCM-20 Sludge Drying Bed Replacement 4.75 2026 $12,000 $12,000
wwcm-0s | [nfluent instrumentation 9.24 2027 $10,000 $11,000
Replacement
WWCM-10 Final Clarifier 01 Rehab 12.36 2028 $1,300,000 $1,463,000
Disinfection System and Chlorine
WWCM-17 Contact Chamber Replacement 11.55 2028 $648,000 $729,000
WWCM- Treatment Process Structure
STR1 Rehabilitation Phase | 6.36 2028 $264,000 $297,000
WWCM-15 Intermediate PS Instrumentation 13.40 2029 $11,000 $13,000
Replacement
Outfall Box Instrumentation and
WWCM-18 NPWP Replacement 12.40 2029 $40,000 $46,000
WWCM-04 Influent Pump 01 Rehabilitation 7.85 2030 $181,000 $217,000
WwcMm-13 | Intermediate Pump 02 9.04 2031 $277,000 $341,000
Replacement
WWCM-07 Primary Clarifier 02 Rehab 12.14 2032 $599,000 $759,000
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Average | Project Replacement
Risk Start Replacement Cost Estimate,

Project ID Project Name Score Year Cost Estimate (Inflated)

wwcm-16 | Recireulating Sludge Pump 9.06 2032 $502,000 $636,000
Replacement

WWCM-03 Influent Pump 04 Rehabilitation 6.83 2033 $181,000 $237,000

wwcm-14 | Intermediate Pump 03 8.22 2033 $212,000 $277,000
Replacement

WWCM- Treatment Process Structure

STR2 Rehabilitation Phase |l 511 2033 $427,000 $558,000

wwcm-01 | Preliminary Treatment Degritter 02 5.68 2034 $1,279,000 $1,718,000
Rehabilitation

WWCM-19 | PostAeration Basin 717 2034 $52,000 $70,000
Instrumentation Replacement

WWCM-21 EQ Basin Improvement 8.45 2034 $97,000 $131,000

WWCM-06 Primary Clarifier 01 Rehab 10.80 2035 $643,000 $890,000

WWCM-0g | Aeration Basin Aerator 8.95 2035 $553,000 $766,000
Replacement Phase Il

WWCM- Treatment Process Structure

STR3 Rehabilitation Phase Il 6.82 2037 $1,175,000 $1,725,000

wwcm-12 | Intermediate Pump 01 7.49 2038 $251,000 $379,000
Replacement

WWCM-23 Building HVAC Replacement 3.37 2041 $19,000 $31,000

WWCM-11 Final Clarifier 02 Rehab 6.66 2042 $1,963,000 $3,342,000

WWCM- Treatment Process Structure

STR4 Rehabilitation Phase IV 3.46 2043 $531,000 $931,000

WWCM- . . .

MISC Carlos Morris Misc Replacements 5.58 Misc. $336,000 $536,000
TOTAL $12,094,000 $16,673,000
TOTAL, LOW RANGE (-50%) $6,047,000 $8,337,000
TOTAL, HIGH RANGE (+100%) $24,188,000 $33,346,000
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Table 3-21. Stanley Brooks WWTP Recommended CIP Projects
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Average | Project Replacement
Risk Start Replacement Cost Estimate,

Project ID Project Name Score Year Cost Estimate (Inflated)

WWSB-08 Trickling Filter 01 Rehabilitation 12.84 2025 $2,013,000 $2,074,000

wwsg-13 | Office/Sludge Pump System 01 11.35 2025 $82,000 $84,000
Rehabilitation

wwsg-14 | Office/Sludge Pump System 02 14.24 2025 $61,000 $63,000
Rehabilitation
Chlorine Contact Chamber

WWSB-16 Rehabilitation 10.07 2025 $97,000 $99,000

wwsB-02 | Dreliminary Treatment Degritters 10.97 2026 $3,924,000 $4,163,000
Rehabilitation

wwsg-15 | Office/Sludge Pump Station 5.90 2026 $42,000 $45,000
Building Improvements

WWSB- Treatment Process Structures

STR1 Rehabilitation Phase | 11.51 2028 $32,000 $36,000

WwsB-24 | Chemical Feed System 11.08 2029 $346,000 $402,000
Replacement

WWSB-17 Sludge Drying Bed Rehabilitation 4.49 2030 $70,000 $83,000

WWSB-18 Final Clarifier 01 Rehab 8.19 2030 $646,000 $771,000

WWSB-19 Final Clarifier 02 Rehab 8.13 2030 $579,000 $692,000

WWSB- Treatment Process Structures

STR2 Rehabilitation Phase Il 720 2032 $895,000 $1,134,000

WwsB-01 | Dreliminary Treatment Screening 7.67 2033 $177,000 $230,000
Rehabilitation

WWSB-04 Primary Clarifier 02 Rehabilitation 7.61 2033 $540,000 $705,000

WwsB-05 | Sludge Recirculation Pump 01 6.82 2035 $97,000 $135,000
Replacement

WwwsB-06 | Sludge Recirculation Pump 02 8.17 2035 $97,000 $135,000
Replacement

wwsg-12 | Plant Recycle Pump Station 5.52 2035 $170,000 $235,000
Rehabilitation
Maintenance Building Electrical

WWSB-26 and HVAC Rehabilitation 6.92 2035 $193,000 $267,000

WWSB-20 Effluent Pump 01 Replacement 5.97 2036 $175,000 $249,000

WWSB-21 Effluent Pump 02 Replacement 7.07 2036 $246,000 $350,000

WWSB-22 Effluent Pump 03 Replacement 7.40 2036 $193,000 $275,000

WWSB- Treatment Process Structures

STR3 Rehabilitation Phase Il 780 2036 $599,000 $854,000

WWSB-09 Trickling Filter Recirculation Pump 6.00 2039 $158.000 $246,000
01 Replacement

WWSB-10 Trickling Filter Recirculation Pump 6.12 2039 $148,000 $231,000
02 Replacement

WWSB-11 Trickling Filter Recirculation Pump 6.81 2039 $120,000 $186,000
03 Replacement

WWSB-07 Trickling Filter 02 Rehabilitation 8.71 2040 $2,014,000 $3,231,000
Effluent Pump Station Building

WWSB-23 Electrical and HVAC Rehabilitation 6.42 2040 $68,000 $109,000
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Average | Project Replacement
Risk Start Replacement Cost Estimate,
Project ID Project Name Score Year Cost Estimate (Inflated)
WWSB-03 Primary Clarifier 01 Rehabilitation 6.43 2041 $540,000 $892,000
wwsg-25 | Seneratorand Fuel Tank 9.29 2043 $178,000 $312,000
Replacement
WWSB- Treatment Process Structures
STR4 Rehabilitation Phase IV 5.26 2044 $1,624,000 $2,932,000
WWSB- . .
MISC Stanley Brooks Misc Replacements 5.67 Misc. $140,000 $2,923,000
TOTAL $16,264,000 $24,143,000
TOTAL, LOW RANGE (-50%) $8,132,000 $12,072,000
TOTAL, HIGH RANGE (+100%) $32,528,000 $48,286,000
Table 3-22. Lift Station Recommended CIP Projects
Average | Project Replacement
Risk Start Replacement Cost Estimate,
Project ID Project Name Score Year Cost Estimate (Inflated)
WWLS-04 Lift Station Pump Replacement 14.18 2025 $772,000 $795,000
WWLS-01 Alabama Village LS Rehabilitation 14.50 2026 $325,000 $345,000
WWLS-08 Lift Station Lighting Replacement 10.00 2026 $93,000 $99,000
WWLS-02 Whatley Ave LS Improvements 14.48 2027 $445,000 $486,000
\év'|\'/|\=/zlis- LS Wet Well Rehab Phase | 5.21 2027 $676,000 $738,000
\év_l\_ll\gés_ LS Wet Well Rehab Phase Il 2.71 2029 $571,000 $662,000
wwis-o5 | Bearfork and Jerratt Road LS 9.65 2031 $101,000 $124,000
Mechanical Improvements
WWLS-
STR3 LS Wet Well Rehab Phase I 3.63 2031 $672,000 $826,000
wwLs-os | Lift Station Control Panel 766 | 2032 $183,000 $231,000
Replacement Phase |
wwLs-o7 | Lift Station Control Panel 7.64 2034 $447,000 $600,000
Replacement Phase I
WWLS-09 Winchester Road LS Conversion 6.97 2034 $393,000 $528,000
WWLS-03 Pershing Street Station Conversion 6.36 2038 $279,000 $422,000
\'\IAVIVSVéS- Lift Station Misc Replacements 6.36 Misc. $1,943,000 $2,774,000
TOTAL $6,900,000 $8,630,000
TOTAL, LOW RANGE (-50%) $3,450,000 $4,315,000
TOTAL, HIGH RANGE (+100%) $13,800,000 $17,260,000
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Average | Project Replacement
Risk Start Replacement Cost Estimate,
Project ID Project Name Score Year Cost Estimate (Inflated)
W-08 Lott Road New IMG Elevated 25.00 2029 $5,486,000 $6,360,000
Storage Tank
WST-MISC Water Storage Misc Replacements 3.31 Misc. $75,000 $112,000
TOTAL $5,561,000 $6,472,000
TOTAL, LOW RANGE (-50%) $2,780,500 $3,236,000
TOTAL, HIGH RANGE (+100%) $11,122,000 $12,944,000

3.3.5.5 20-year Projected Capital Replacement Needs Based on Condition

Project packaging and costs that were explain&kation3.3.5.2involved asset replace-kind,
conditiondriven, projected timingand packaging assumptioi¥eveloping a capital investment plan

from this information requires that individual asset replacements are bundled into cohesive projects
through careful consideration of scope to achieve economies of scale, where apploisriadéed that
projectpackaging and costs shouigbically consider ¢chnical solutions other than asset replacement in
kind, including upgrades or enhancemeatsead of implementing the proposed projdeigure 3-24

shows the rehabilitation and replacement (R&meds per year for the ndéwtentyfiscal years. These
costs indicate inflated replacement needs atvistewater treatment plants, wastewater lift stations, and
water storage tank¥he estimated R&R expenditure over the rniesdntyyearsis projected to be
approximateh$51.9M with an annual projected expenditureb@6M (both values presented in 2D2
dollars). This forecast is driven by conditibased asset RULs and the projected replacement costs for
assets that reach their RUL over thenty-yearperiod. These cosiscludereplacement of all major
assets at the various facilities, and rehabilitation of all structures over the-yeantyeriodBased on a

3% inflation factor to escalate capital project costs, the total estimated spending for the next twenty years
is projected to be approximatebgoM.
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Figure 3-24. Proposed 20-Year Capital Spending Needs by System

The detailed spending requirements for each of the systems is siiaiéB-24. The inflated spend for
five-year periods is shown, in addition to the existing ADEM projdotsan understanding of the total
needs for existing and newly proposed projects.

Table 3-24. Summary of 20-Year Capital Spending Needs

CIP Bucket Years 0-5 Years 6-10 Years 11-15 Years 16-20 [Total 20-yr CIP
$3,770,000 $3,390,000 $1,620,000 $490,000 $9,280,000
$6,690,000 $4,990,000 $3,860,000 $4,700,000 $20,230,000
$7,470,000 $4,550,000 $3,740,000 $8,710,000 $24,470,000

$10,970,000 $30,000 $30,000 $50,0000 $11,080,000

Total 20-yr C|p| $28,900,000]  $12,960,000 $9,250,0000  $13,950,000(  $65,060,000

PWW&SB Asset Evaluation Technical Memorandum Page3-46
Final



Hagen May 30, 2024

34 Linear Asset Evaluation

Hazenwas tasked with conducting a comprehensive evaluati®WiaV&SBd s wat er di str i but
and sewer collection systeifhe objective was to identifyreliminary short and lonterm renewal and

replacement (R&R) needs fthelinear assets withif WW& SB6 s wat er sewercolleciobut i on
systems.

A desktop assessment of risk was conducted for both systadentify andprioritize R&R needsRisk
analysis was based on the probability of failure (Rwfe) consequence of failure (CoBR¥ discussed in
Section3.2, PoF informed the determination of remaining useful life (RUL). PoF, CoF, Risk, and RUL
informed the projection of 2Qear capital replacement needs and prioritizatiomaier and sewer main
replacemenprojects.

3.4.1 System Overview

PWW&SB providedHazenwith GIS files for thewater distribution and sewer collection systems. Those
files were reviewed, analdata gap analysis was performeldich is summarizeth Section3.41.
Sections3.4.1.1and3.4.1.2discuss theurrent configuratiomf the water distribution and sewer
collection system, respectively

3411 Water Distribution System

The water distribution system consists of approximé&2éBmiles ofwatermains ranging froni inchto
24inches in diametePWW&SB water distribution system provides service to the City of Prichard and
the adjacent town of Chickasaw. ma p s h o wi n gatePdigiNMsutHBYstem is shown in

Figure 3-25.
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A graph illustrating the distribution of diameter sizes of the water distribution system pipes is shown in
Figure 3-26. As shownin the graphthe majorityof water mainsreeither 2inch or 6inch diameter

pipes.
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Figure 3-26. Distribution of Water Pipes by Diameter

The water distribution system consists of a variety of materialstistmajorityof water maing83%)
being cast iron. A chart of mater@mpositionof the water distribution system is showrFigure 3-27.
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Figure 3-27. Material Composition of the Water System Distribution by Length

The GISfiles providedby the PWW&SBfor thewater distribution system pipe inventory did not include
installationyears.Therefore, mstallation dateswere estimated based on available data sources and
assumptions discussed$ection3.41.2. Estimates indicate that the water mains were installed between
1915and 2@3. Figure 3-28 summarizes the estimated install year distribution of water mains by length.
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Installed year estimates show the initial system installatonediately preceding aratound 1920. The
most significant expansion of the water distribution systersbetween 196@nd1980.
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Figure 3-28. Distribution of Water Pipes by Installed Year
3.4.1.2 Sewer Collection System

The sewer collection system consists of approximately 10 miles of force mains and approximately 132
miles of gravity mains. A map showi n§gguRr®¥WSBOs se
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Force main diameters range from 1 inch to 14 inches and gravity main diameters range from 4 to 54
inches. A graph with the distribution of the diameter sizes of the sanitary sewer systeimn gfipas in
Figure 3-30.
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Figure 3-30. Distribution of Sewer Pipes by Diameter

Additionally, the sewer collection systaexcomprisel of a variety of materiajhowever, the majority of
the sewer maimaterial is unknowrFilling asset attributes such asssing diameters and materials
based on specific assumptidasliscussed irBection3.41. A graph of materiatompositionof the
sanitary sewer system is includedFigure 3-31

PWW&SB Asset Evaluation Technical Memorandum Page3-53
Final



May 30, 2024

Hazen

EO0U0t UYs U

mAé9

EéRql R3WDI HIG¢!
m?z2 HqROWHf I YU
mOCc¢t qHf I YU

E? 2 HoqRA&ST | YU
m YUl DRUNYI HII
m] ¢caz2¢ ORANT Hf I

Figure 3-31. Material Composition of the Sanitary Sewer System by Length

TheGlSfiles provided for the PWW&SB sewer collection system pipe inventory did not include
installation yearsTherefore, mstallation years were estimated based on available data sources and
assumptions discussed$ection3.41.2. Estimates indicate that the sewer system was installed between
1943 and2023. Based on the installation year estimates, it appears that a large portion of the sewer
system was installed between 1959 to 1%adure 3-32 shows the distribution dhe sewer collection
systend s e s tnstatlationyeat.
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Figure 3-32. Distribution of Sewer Pipes by Estimated Installed Year
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3.4.1 Data Sources & Assumptions

Sever al data sources were compiled to calculate t
sanitary sewer system assets. The primary data sourdes fioear assetisk evaluation included:

1 PWWA&SB staff interviews
T Shapefiles of PWW&SBO6s water distridatedt i on sys
December 10, 2019.

1 Scanned record drawings
1 Hydraulic Water Model and Static Sewer Model Redquétfer toSectionl for more
information)
1 Water distribution system financial asset register for the City of Chicklneawdune 29,
2023
1 Monthly leak reportérom January 2022 and December 2023.
9 Lift Station Data from Hydra Service, Inc.
T Previous reports related to PWW&SB6s water di

completed by ADEM an@lVaggoner Engineering, Inc

In addition to these data sources, Hazen compiled publicly available datasets to support the asset
evaluation These include:

Mobile County Tax Assessor Data
Sanborn Mobile County Fire Maps from 1925
USGS National Transportation Dataset (NTD)
USGS National Structures Dataset (NSD)
USGS National Hydrography Dataset (NHD)
Natural Resources Conservation Center

0 GIS Soil Corrosion Potential for Steel

0 GIS Soil Corrosion Potential for Concrete
 Alabama Open Data Portal

0 Alabama Colleges and Universities GIS Layer

Alabama Private Schools GIS Layer
Alabama Public Schools GIS Layer
Alabama Firehouses GIS Layer
Alabama Law Enforcement Locations GIS Layer
Alabama Nursing Homes GIS Layer
Alabama Hospitals GIS Layer

=A =4 -4 -4 -8 9

O O OO0 oo

In addition to the data sources cited above, Hazen requested the following phtageter theywere
not availabldor this evaluation.

1 Leak detection and correction program reports (ASTERRA)

9 Historical maintenance work order and main breata for the sanitary sewer system

1 Customer complaint/service request data (discolored water, sewer backup, odor complaint,
etc.)

1 CCTV inspection records for sanitary sewgeavity mains
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Hazen used the available shapefiles of the whsgribution and sewer collection systeta establish the
inventory of pipes fothe risk assessment. The asset evaluation was limited to PWVd&88d, active
water distribution and sanitary sewer system linear assets. Hazen excluded any pipes with material
labeledi ABANDONEDO from the evaluation.

Hazen reviewed the GIS data for completeness of key attiitfotenationincluding material, age, and
diameter. A summary of attribute completeness by layer is provideabie 3-25. This table does not
include any linear assets that were noted to be abandoned.

Table 3-25. Summary of Sewer Gravity and Water Main Attribute Completeness

Total
Total Pipe Length Material Age Diameter
GIS Layer Segments (mi) (% complete) | (% complete) (% complete)
Water Mains 2,078 268.2 99% 0% 100%
Sewer Gravity Mains 2,856 132.2 27% 0% 95%
Sewer Force Mains 29 10.0 86% 0% 97%

The following sections summarize the assumptions and analysis that was used to fill in the data gaps for
missing material, diameter, and age data.

3.4.1.1 Material Assumptions

Material data for water mains and sewer force mamemostly complete. However, the majority of
materials for sewer gravity mamwere unknown. Based on interviews WRHVW&SB staff, unknown

gravity sewers were assumed to be vitrified clay, unknown force mains were assumed to be PVC, and
unknown water mains were assumed to be cast iron.

3.4.1.2 Age Assumptions

Date of installation, which is used to calculate assetvage not available for any of the linear assets. The
following sections describe how age was assumed for each linear asset type.

34121 Water Mains Age Assumptions Criteria

To estimate thenstallationyear of water mains, the following assumptions were made:

1. If aninstallation year was availableom the Chickasaw financial registéhat year was
estimated as the pipe installation year.

2. If the pipe was found in the Sanborn Fire Maps from 1925w@orérecent drawingslo notshow
that thepipe ha been replaced, then the install year was assumed to be 1925.

3. If a water main had a completed Document ID to identify tHeusls drawing, the date of that
document was used as the asset age.
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4. Forwater mains that did not fit assumptidi8, the average installionyear of parcels within
100 feet of the pipe was used to estimate the water main age.

5. For the remaining water main age data, the nearest water main with a known decdy®ant
was used to calculate age.

6. Additionally, anyPVC water mains were assumed to haeen installe@fter 1960 based on
when PVC pipebecameommonly available.

The steps taken with tressociatedssumptions made to calculate the age of water mains are
illustratedin Figure 3-33, alongwith theincrementapercentagef the systemage populatedithin
each step

Av Nearest
Chickasaw Sanborn As-built/ p arcgel Pipe
Install 8% Fire (S[0LZM8 Drawing Install 100% with
Year Maps Year Year Drawing
Year

Figure 3-33. Methodology to Estimate Water Main Installation Year

3.4.1.2.2 Sewer Gravity Mains and Force Mains Age Assumptions Criteria

To estimate the instaltionyear of sewer mains, the following assumptions were made:

1. If a sewer main had a completed Document ID to identify tHaudsdrawing, the date of that
document was used as the asset age.

2. The average instationyear of parcels within 100 feet of the pipe was used to estimate the sewer
main age.

3. For the remaining sewer main age data, the nearest sewer main with a known dedyeaznt
was used to calculate age.

4. Additionally, it was assumed that sanitary sewer assets were not installed prior to 1943 based on
the earliest available records of the system.

The steps taken with tressociatedssumptions made to calculate the age of sewer mains are illustrated
in Figure 3-34, alongwith the incrementgbercentagef the system age populated within each .step
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Nearest
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() Parcel 100%
@ Document Year ‘ Install Year Do%r;]rent

Figure 3-34. Methodology to Estimate Sanitary Sewer Main Installation Year

3.4.1.2.3 Diameter Assumptions

Diameter data was complete for ov@@®of assets in thevater mainsewer gravity mairandsewer
force main datsets For any asset with missing diameters, the diameter of the adjacent asset was
presumed to apply.

3.4.1.3 Estimated Useful Life Assumptions

An assetds Estimated Usef ul Life (EUL) refers to
remain operational and provids intendedsalue. It is an estimate of the perioftime during which an

asset is anticipated to be economically feasible and function effectively for its intended purpose before
needing significant repairs, maintenance, or replacementUhef an asset is tied to various factors

such as conditions of use, maintenance, the original construction techniques, sogrenngbnment,

and material of construction. Considering these factors allows for a more comprehensive understanding of
an asset'BUL and enables better decisioraking regarding maintenance, repair, and replacement

strategies to optimize asset performance and minimize lifecycle costs.

An EUL was assigned to each linear assetedon industryknowledge and researamgineering
judgement, input from theWW&SB staff, and the AWWA Buried No Longer Repbftr water mains
Table 3-26 shows theassumedEULs of assets by type and material.

3 Buried No Longer (awwa.org)
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Table 3-26. Estimated Useful Life by Material and Type

Water Main Useful | Sewer Gravity Main Sewer Force Main
Material Life Useful Life Useful Life
Unknown 100 75 40
Cast Iron 100 75 40
Cast Iron Lead Joint 100 N/A N/A
Ductile Iron 55 50 40
Ductile Iron/PVC N/A 40 40
Galvanized Iron 50 N/A 40
I(—||_i|gDr|1:>E)ensity Polyethylene Pipe 75 N/A N/A
Nonreinforced Concrete N/A 40 N/A
Polyvinylchloride (PVC) 55 75 50
Steel 70 N/A N/A
Vitrified Clay N/A 50 N/A

3.4.2 Risk Framework

As previously discussedsk is a combination of probability of failure (Po&f)d consequence of failure
(CoF)of a particular asset. An asdptasset analysi® determire the PoFand CoFwas performedThe
PoF provides a relative indication of the likelihood of faijuvlich considered known hydraulic,
operations and maintenance (O&M) history, and asset conditienCoF provides a relative indication
of the level of impaca failure may havehased on potential financial, custorreandoperational
considerationselated tgpipelinefailure. The following sectionsutlinethe frameworldevelopedo
calculatePoF and CoF scores fBWW&SB water mains, gravity mains, and force mains.

3.4.2.1 Water Main Risk Framework

The following section details the criteria, scoring rubric, weightings, and data sources used to calculate
PoF and CoF scores for the water distribution system linear assets.

34211 Probability of Failure

The framework developed to determine the PoF of water mains considered the condition of assets by
combining age data, work order history, modeling results, and corrosive solgdtaulic performance
was evaluated using ti2920 calibrated water modasdiscussedn Section2.1 While the model is

suitable for conducting a higkvel hydraulic analysis and identifying key distribution system
deficiencies, Hazen recommends updating and verifying the model results before proceeding with
recommended water main improvemeifise PoF score informs the severity of asset condition and can
determine the asset replacement timelireeaccount for théwo mainfailure modesf pipes mortality

and capacity, the PoF criteria were separated into these two catel§adckeBoFcriterion was assigned a
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score from 1 to 5 to describe the condition or performance, ranging from excellent to very poor.
Additionally, each parameter was assigned a weighting that defines the typical relative importance of
eachcriterion in estimating the overall PoF

To determine the overall PoF Score, a PoF Mortality scorelet@sminedyy averaging thealculated
weighted average of PoF Mortality criteria and the maximum PoF Mortality criteria score. Then, a PoF
Capacity score wadeterminedyy averaginghe calculated weighted averagéPoFCapacitycriteria and
the maximum PoF Capacity criteria scdfaally, the overalPoF scoravas determined btaking the
avera@ ofthe weighted average tife PoF Mortality score and the PoF Capacity score and the maximum
of the two scoresas shown in the equation belowhis process ensures that pipes with either morality
capacity issues are identified athe@ overall PoF score matches their true condition.

ey 8¢ BT €T 71 71HT 871 8"ET 'H'I HHI TIBIOET ET "I 7 HiEl &A™ HHi 1o

ThePoF categoriegyriteria, weightings, and scoring framework for water mains are shroWable

3-27. Detailed maps showing the water main scoring for each PoF criteria taumnioein the maps
includedin Appendix C: Linear Asset Evaluation Additionally, the water main PoF scoring results are
displayed geospatially iRigure 3-35.
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Weight Weight
Category (%) Criteria Description (%) Data Source 17 Excellent 2 3 4 51 Very Poor Analysis Notes
Age & Material Determine the percentage of 40 1  GIS attribute data > 75% 75% O 50% O 30% O O 10%| 1. Estimate installed year for all pipes.
remaining useful life based on EUL 1 As-builts and 50% 30% 10% 2. Calculate age based on current year
and age. EUL determined based on drawings (2024).
asset material as shown in Table 3-26. 1 Chickasaw Water 3. Estimate material for all pipes.
Distribution Asset 4. Determine EUL by material.
Register 5. Calculate remaining useful life (RUL)
1  Mobile County for each pipe.
parcel age data
Reactive Work Order Assess pipes by number of work 35 Monthly water main leak 0 WOs N/A 1wWO N/A >1 WOs 1. Geocode locations from map in GIS
History orders within 100ft that may indicate reports between January 2. Remove service line work orders
Mortality 65 frequent issues and a deteriorated 2022 - December 2023. 3. Assign work order to closest pipe
condition. 4. Count number of work orders per pipe
Corrosive Soils Identify metallic and concrete pipes 25 USA SSURGO Sall No soil Low soll Moderate soil N/A High soil 1. Corrosive soils were downloaded from
that may be impacted by corrosive Corrosivity for Steel and corrosion corrosion corrosion corrosion the SSURGO ArcGIS Online
soils. Concrete potential. potential. potential. potential. Download Application.

2. Metallic Pipes were intersected with
soils corrosive to steel to determine
PoF criteria score.

3. Concrete/Cement pipes were
intersected with corrosive to concrete
to determine PoF.

Fire Flow (gpm) Assess the hydraulic capacity of the 60 Preliminary Water Model > 1000 N/A 500-1000 N/A <500 1. GIS polyline layer from hydraulic water
system to meet necessary fire flow. results model with modeled results mapped to
Based on modeling results from the pipes based on largest overlap.
2020 calibrated water model. More
details on the water model are

Capacity 35 included in Section 2.1. _
Headloss (ft per 1000 Identify pipes with lower hydraulic 40 Preliminary Water Model O 0.0 0.002 0.02 < 0.2 < >2.0 1. GIS polyline layer from hydraulic water
ft) performance due to headloss. Based results 0.02 model with modeled results mapped to
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on the water model are included in
Section 2.1.

pipes based on largest overlap.
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After each of the PoF criteria were scored using the rubric preserifadla3-27, thecriteria weights
were applied to thecoresand totaledo determine the overall PoF scofte overall PoF scores were
then adjusted to be between 1 andr'Be distribution ofvater mainPoF scoreby length issummarized
in Figure 3-36.

Distribution of PoF Score by Pipe Length (mi)
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25.7
15.4 9.6%
0.0% :
0 .
1 - Excellent 2 - Good 3 - Fair 4 - Poor 5 - Very Poor
PoF Score
Figure 3-36. Water Main PoF Scores by Length (mi)
3.4.2.1.2 Consequence of Failure

The consequences of failure in a water distribution system can be significant and can impact various
aspects of society, public health, and the econdihenwater mainassets fail, theonsequence can

vary cependhg onthe size of the water main, the criticality of impacted customers, degree of impact to
transportation within the city and the environment, and the cost and time to repair theTagure.
consequences of failu(€oF)can vary from a minor inconvenience to a major disruption of customer
serviceand endangerment of public health

EachCoFcriterionwas assigned a score from 1 to 5 to describe the impact of failure, ranging from
negligible to severe. Additionally, each criterion was given a weighting that désnmethtive

significance Table 3-28 presents guideline for scoring each criterion from 1 to 5, along with the criteria
weightings used in the evaluation. Detailed maps showing the water main scoring for each Cofr criteri
can be found in the maps includedAppendix C: Linear Asset Evaluation Additionally, the water

main CoF scoring results can be reviewed geospatiaijgure 3-37.
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Table 3-28. Water Main CoF Scoring Guidelines
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Weight
Criteria Description (%) Data Source(s) 1- Negligible 2 3 4 51 Critical Analysis Notes
Critical Score mains based on the proximity of the pipes to 25 Alabama Open GIS Distance to critical N/A 250 ft < Distance to N/A Distance to critical | 1. Combined multiple feature
Customers critical infrastructure. Including: layers infrastructure > 500 ft critical infrastructure infrastr layers into one Critical
- Schools & elder care facilities - Alabama Colleges O 500 f 250 ft Infrastructure layer.
- Hospitals and medical centers and Universities 2. Calculated minimum distance
- Police stations, fire stations, City Hall - Alabama Private between each pipe and the
Schools Critical Infrastructure.
- Alabama Public 3. Scored each pipe based on
Schools calculated distance.
- Alabama Firehouses
- Alabama Law
Enforcement Locations
- Alabama Nursing
Homes
- Alabama Hospitals
Transportation Pipes scores based on the level of impact to 10 NTD Roads and O 25 ft. aw <25ftfroma < 25 ftfrom a < 25 ftfrom a Within 25ft of 1. Used the MCTFCC code to
Impacts transportation. Road type used to evaluate the level of Railroads GIS layers roadways or Local Road Secondary Road Primary Road railroad determine road class.
impact. < 25 ft. away from or Ramp 2. Calculated distance between
Vehicular Trails, Service pipe and each road class type.
Drive, or Private Road 3. If multiple, highest score was
applied.

Environmental Criterion used to identify water mains that could impact 10 NHD Hydrography Proximity > 250 ft 100 ft < 50 ft < P 25ft< Pr oxi mi ty 1 Mergedthe NRD Areas and
Impacts the environment if a break led to contamination from Flowlines, Areas & Proxi mi 100 ft Proxi mi NHD Waterbodies layers into
chlorinated water. Scoring based on proximity to Waterbodies GIS layers 250 ft ft one layer

waterways, swamp/marsh, reservoir, and estuaries. 2. Calculated the minimum
distance between each pipe
and the combined layer
3. Each pipe scored based on the
calculated distance.
Difficulty of This criterion served to identify pipes that would have 15 FEMA Structures GIS Distance to Building > 15ft< 10 ft < Distance to Distance to Pipe is under a 1. Calculated the minimum
Repair difficult, lengthy, and/or expensive repairs due to access layer 20 ft Distance to Building |Buil ding building distance between each pipe
issues. Buil din and the FEMA structures layer
ft 2. Each pipe scored based on the
calculated distance.
Hydraulic Score water mains based on their hydraulic impact. Use 40 GIS attribute data Diameter < 4" 4 " Di@meter 8 " Difmeter 12" 1 2 "DiaBeter Diameter O 1 8 " | Used GIS attribute data to
Criticality pipe diameter as a proxy. < 8" <18" determine diameter. If missing,
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used nearest pipe to assign
diameter.

Page3-64



May 30, 2024

Y
00\ Starion St
‘ ‘ - o 7 \
158 [158 £y
A \ Legend
Industr; a :
ek al p 2nd Ave
J ki, Z ot Overall CoF Score
= eab™* 2 (22 158
< & —— 1 - Negligible
Huron 3 o 2 - Minor
= < £
s, > 3 - Moderate
Twin Lakes (X ©) »
%, % 4 - Major
e % 2
tndian Hills T ——— 5 - Critical
Edington } J
T
&
o) o
5471 g y -7
7] i (213 i
Seminole E
Z L\ 3 <
(s Indian 5prings s s » J;
= 3 | 0} ]
feek 3 ¢ 5 J
] (i) & A
wn a | & ¥ %]
$ 5 1 A & >
& = § ¥
5 5 Red Cr b
h ) Chickasaw
2
z of T
2414t W L greipe
Westavia o . 4
s b4 . A L &;3
¢ @ : t
= C EightNire 5 Fhontpsen-Bled—
) P P {i} \ b ¥ Viaduct Rg
24 o S G,
?_ P & %
o U Garland ¢ L N >
rest 5;—933 T e Vo 3 o s
Ln oy i etprRe Ehfeftain Way
- 8y ? v e o
< 7 {
. Ry - S
£ 'r 9
o o= 3
Bear Fork Rd BedriFork-Re ; L "“u
Bienville P Ry
L ¢ by ? i
Soht Mile Creek Loma Vista Kine €& Q) :’J 2 2
»,x\\\-‘ W N 3 ,;/)(}/
% < EastPYighard 3 Yy,
w (s3 : /
< o Prichare ¢
Forest o t\& o
Magnolia Grove Highland @ :}\
Golf Club A e o AT 3 Plateau
ne Rd Pinewood &3_8} 2 = *\*& Cy: 17
@ 2 Africatown
oar.Cree < Beau Terra et €
Cle &) < 2 e 90
= Autumndale B b
2141t 2 < .
Colonial 2 Trinity X&C 3
Heights £ Gardens X b
s 5 A
2 2 as °
o : 7 ®
S ; Happy Hill o
0 3,000 re6y000 12,000 & Oakleigh Les} )
Feet Qverlook Rd 2 %
o Hazen 31333-004 Linear Asset Evaluation K
- Prichard Water Works and Sewer Board ‘"g
PWWx\SB i Pine Grove 1 ——
Print Date: 5/2/2024 10:59 AM - . .
1 Water Distribution System S Gorgas
v Printed By: -
- Overall CoF Score d Toulminville
Review By: & Three Mile

PWW&SB Asset Evaluation Technical Memorandum

Final

Figure 3-37. Map of Water Distribution System Overall CoF Scores
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After each of the CoF criteria were scored using the rubric preseniedhlia 3-28, the criteria weights
were applied to the scores and totaled to determine the overall CoFTdmmerall CoF scores were
then adjusted to be between 1 andtte distribution ofwvatermain CoF scores by length is summarized
in Figure 3-38.

Distribution of CoF Score by Pipe Length (mi)
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Figure 3-38. Water Mains CoF Scores by Length (mi)

3.4.2.2 Sewer Gravity Main Risk Framework

The following section details the criteria, scoring rubric, weightings, and data sources used to calculate
PoF and CoF scores for the sewer gravity main assets.

3.4.2.2.1 Probability of Failure

The frameworks developdd determine the PoF for sewer gravity maioesideredte condition of

these assets by combining age dedarosivity potentiatiue to location downstream of a force main
dischargehistorical sewer system overflow (SSO) data, eaqghcity issues determined through hydraulic
modeling The PoF score informs the severity of asset condition and can determine the asset replacement
timeline. To account for the two main failure modes of pipes, mortality and capacity, the PoF criteria

were separated into these two categories. Each PoF criterion was assigned a score from 1 to 5 to describe
the condition or performance, ranging from excellent to very poor. Additionally, each parameter was
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assigned a weighting that defines the typical relative importance otetaion in estimating the overall
PoFE

To determine the overall PoF Score, a PoF Mortality score was determined by averaging the calculated
weighted average of PoF Mortality criteria and the maximum PoF Mortality criteria score. Then, a PoF
Capacity score was determinedtbiingthe maximumof the PoF Capacity criteriarl his is because the
static model developed as part of the sanitary sewer system evaluation wieyélighddid not include
all of the sewer pipe&inally, the overalPoF score was determined by averaging the weighted averag
of the PoF Mortality score and the PoF Capacity score and the maximum of the twpasshesvn in
the equation belowT his process ensures that pipes with either mortality or capacity issues are identified
and the overall PoF score matches their true condition.

ey 8¢ BT €T 71 71HT 871 8"ET 'H'I HHI TIBIOET ET "I 7 HiEl &A™ HHi 1o

The PoF criteria, weightings, and scoring framework for sewer gravity mains are shibsibiar8-29.

Detailed maps showing the gravity main scoring for each PoF criteria can be found in the maps included
in AppendixC: Linear Asset Evaluatioi\dditionally, the sewer gravity main PoF scoring results are
displayed geospatially in the maplow inFigure 3-39.
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Table 3-29. Sewer Gravity Mains PoF Scoring Guidelines
Weight Weight
Category (%) Criteria Description (%) Data Source 17 Excellent 2 3 4 51 Very Poor Analysis Notes
Age & Material Determine the percentage of remaining Material - GIS, GM > 75% 75% O 150% O x |30% O x O 10 % | 1.Estimate installation year for all
useful life based on EUL and age. EUL missing assumed to be 50% pipes.
determined based on asset material as Vitrified Clay based on 2. Calculate age based on current
shown in .EUL determined based on 80 staff interviews. year (2024).
asset material as shown in . Age - as-built dates, use 3. Estimate material for all pipes.
nearest parcel if no date, 4. Determine EUL by material.
Mortality 65 Chickasaw water main 5. Calculate remaining useful life
dates. (RUL) for each pipe.
Downstream of FM Identify metallic gravity mains with GIS > 1500 linear N/A 750-1500 ft of N/A < 750 ft of 1. Determine process of identifying
Discharge increased corrosion potential due to feet of force force main force main GM downstream of FM
location downstream of a force main 20 main discharge discharge
discharge. discharge
Sanitary Sewer Identify pipes within 500ft or less of ADEM Historical SSO No SSOs 1 SSO within 2 SSOs within 3 SSOs within 4+ SSOs 1. Geocode SSO locations from
Overflows (SSOs) historical SSOs which may indicate Data between May 2012 within 500 ft 500 ft 500 ft 500 ft within 500 ft map in GIS
hydraulic capacity or O&M issues in the - February 2024.
system. Max
Capacity 35 Modeled Surcharge Identify sanitary sewer mains with value  "siatic Sewer Model Dry weather N/A DWF pipe Peak flow (PF) Model 1. GIS polyline layer from static
capacity issues based on static sewer Applied flow (DWF) almost at pipe surcharged | predicted PF | sewer model with modeled results
model results. Sewer modeling d/D <0.75 OR capacity (d/ D O 1 overflow mapped to pipes based on largest
assumptions are detailed in Section Not Modeled (d/ D O Over full pipe overlap.
2.2. capacity
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Figure 3-39. Map of Sewer Gravity Main Overall PoF Scores
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