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l. INTRODUCTION

I | NNA as2SanitasNBever system assets are manadagdeither the
Harrisonburg Public Utilities Department (HPU) or the Harrisonburg Rockingham
Regional Sewer Authority (HRRSAs shown in thecaption the Current Asset
Replacement Value (CARIPectly managed by HPU approached $122NFY2020
and was comprised mostly of interceptor and collection pipe networks. HPU
manages all customer accounts. HRRSA, in contrast, managed $300M+ in CARV
assets that were comprised of interceptor pipe networks ard2#® MGLCEnhancd
Biological NutrienRemoval ENR) treament facility.

(€») Sanitary Sewer Management Plan Update
SANITARY SEWER SYSTEM ASSETS

C/0 HPU $122M CARV
184 miles pipe; 5,332 manholes, 6 pump stations
Sanitary Sewer Management Plan

City Code of Ordinances Title 7, Chapter 3

C/0 HRRSA $300M+ CARYV;
53% Treatment / 7% to 93% interceptors
HRRSA Annual Report of Operations
8 person HRRSA Board - Members Service Contract

HRRSA publiskan Annual Report of Operations that is a sister document



II. HPUMISSION ANOUSTOMER VALUE

HPU is guided by a mission to meet mandates and expectations while delivering
customer value in servicstewardship, and finance&s shown in the caption below,
HPW Biggest challenge is raising capital for temmitment to environmental and
economic stewardship in the more specific agendadplace aging assets artd
abateinfiltration & inflow.

(€»  Sanitary Sewer Management Plan Update

o

HPU MISSION STATEMENT

Qur mission is to meet and to exceed local, state and federal requirements and expectations in
providing the conveyance and disposal of sanitary sewer.

CUSTOMER VALUE
HPU Residential Virginia Reliable Service and Level of Service
s 341,000 28%  Operating 5 813
$ gm0 B%  Transfers s 22 Environmental & Economic Stewardship
fg:ls_sn_._uu_'fn:a 7% Capital s 2m
sgaigoo  57%  HRRSA 5 1646 Financial Sustainability & Affordability
512,110,400 5 2885 § 4541




. SERVICE, STEWARDSHIP AND FINANCES

Thestrategic roadmapunderlyingthe SSVMP isa decision process thdtalance
customer service environmental and economicstewardship and financial

managemenin making decisions and in undertakiagtions.

Harrisonburg SSMP Balance Strategy

Bl customer

Objective | Measure

Affordability | Rates &% MHI

System Performance Demand & Capacity

Objective

Measure

Integrity

Failures

Sensitivity

Overflows

Objective Measure
Demand Aggressive & Conserative Forecasts
Capacity HRRSA Treatment

Capacity Interceptar system

Objective

Measure

Liquidity

Debt Ratio

= Unrestricted Cash [ Average Daily Operating Expenses.

= Revenue Less Operation / Debt

R & R Ratio

= CIP Reserves [ Asset Replacement Value

Figure 1

Four failure modesan givdoundation to benchmarking service, stewardship,
and financial managemeniThe modes of failure are capacity, performance,

Asset Risk Analysis

=T[LoF / Cof / RUL] in Life Cycle Analysis

mortality, and obsolescence.

1) Capacity: Capacity is a failure mode that benchmarks hydraulic induced sewer
overflows that are evaluated in terms pfobablefrequencyof occurrence The
goal foranylocation of overflow in the Harrisonburg Sewer System is less than

one event every ta years.



2)Cdzy OUA2yltAlRY ¢KS TFdzyOQuAaz2zylftAGe LISNF2N
LYGSANARGEeeéT A0 LINPOARSE | o60SYOKYIFN] F2I
¢CKS aLydSaNaRidGees 3F21f F2N (KSthelntibhhA &4 2 y 6 d
median of 9.6backups per year 100 miles of pipe. The Mean Time Between
Failure (MTBF) goal for each pipe asset in the Harrisonburg Sewer System is one
backup at less than once every ten years.

3) Mortality: Developinga comprehensiveretirement and replacment (R&R)
schedule is an analysmsdeterminingremaining useful life (RUf9r the collection
of system assets. Current practices at HRave used 0 KS Gal ydzF I Oi dzl
' YGAOALI 0SR {SNBAOS [AFS¢ oda!{[v G2 7
requirements through the Capital Improvement Program (CIP). HPU is
continuously moving deeper intRISK managementdndition assessmerdand
criticality analysi$ to applying asset management principles to routine decisions
for rehabbing or retiring an asset.

4) Obsolescence: Obsolescence is a failure mode that identifies materials that do not
support goals of the SSMP.

As a perspective to HRdanagementn FY202028 % of costs served to provide
a reliable and acceptable level s¥rvice as compared to 64% of costs to provide
environmental and economitewardship.

(€5 Sanitary Sewer Management Plan Update o Sanitary Sewer Management Plan Update

ENVIRONMENTAL &

RELIABLE SERVICE & ECONOMIC STEWARDSHIP

LEVEL OF SERVICE

__________

t_:l_sza Operating: 28%  Operating
8% ~ Transfers 8%  Transfers
7%  Capital ~~F% " Capitars.
57%  HRRSA Csz% HRRsa

Figure 2



V. SSMPOBJECTIVES

Heven (11) key objectivesf the SSMP arsummarized below:

ié: Sanitary Sewer Management Plan Update

=

Objective # 1
Objective # 2
Objective # 3
Objective # 4
Objective # 5
Objective # 6
Objective # 7
Objective # 8
Objective # 9
Objective #10
Objective #11

Annual Update the SSMP

Sales & Treatment Volumes
HRRSA Treatment Capacity
HRRSA Interceptor Capacities
City Interceptor Capacities
Collection Integrity — “Backups”
RUL - Asset Retirement
Obsolescence - Asset

Long Term Financial Model — Rates & Revenue
AMPS - Expense Management
Financial Overview




V. EXECUTIVE SUMMARY SCORECARD:

The following is & executive scorecardummary The summary providdsgh
level explanation of each objectivend provides similaexplanation ofHPUstatus
for each objective aapplicable athe end of FY2ZZD. Sections of the SSMP which
follow provide deper detail to these objectives.

SSMP amework

SSMP Objective #1 Status- FY 2020

Objective #1 requires HPU to | Objective #1 has been met foFY2020
monitor and update the SSMP | with publication of the February19, 2021
annually. edition of the SSMP.

Capacity Mode: Annual Average Sales and Treatment

SSMP Objective#2 Status- FY 2020

Objective #2 requires HPU to Objective #2 analysis At 12.8 MGD
monitor and forecast sales of| capacity at HRRSAHarrisonburg has
sewer commodity in terms of | ample allocation to accommodate its
annual average daily (AAD) current and future sewer sales

flows.




Capacity Mode: M3CM AAD and Treatment

SSMP Obijective#3

Status- FY 2020

Objective #3 requires HPU to
monitor and forecast the
maximum three consecutive
month (M3CM) in terms of
annual average daily (AAD)
flows versus allocated
treatment capacity at HRRSA.

Objective #3 analysisConsidering the
effect of I&l upon forecasted future
sales, treatment requirements would
exceed allocated treatment capacity in
7 of the 11 annual periods that were
studied. Prior to FY2020, Harrisonburg
has not exceeded hydraulic capacity,
however;we have undesirably
leveraged available unused hydraulic
capacity to accommodate |&l.
Therefore, 1&I reduction is an SSMP
goal that must keep pace with sales
growth such to make available the
leveraged capacity.

Capacity Mode: HRRSA Interceptors

SSMP Objective #4

Status- FY 2020

Objective #4 requires HPU to be
consistent with the HRRSA
planning agenda for its
interceptor capacities

Objective #4 Analysis: Maintaining
compatibility with the future ILOS for

the HRRSA interceptors will engage
Harrisonburg into shared capital

funding and into coordinating demand

through planned land developmerénd

/ or through I&l abatement




Capacity Mode: City Owned Interceptors

SSMP Obijective#5

Status- FY 2020

Objective #5 of this SSMP
requires an update to the 1989

. f 101 Qa wdzy Ly
ILOS format and to then replace
the original CIP strategy to
match the recommendations
from the updated study.

Objective #5 Analysis: The HPU ILO
adopted the 10year storm Level of
Service which showed one (1) manhole
overflow in the North Interceptor and
seven (7) manhole oveldws in the
East Interceptor; remediation by
$1.5M in CIP improvements are now
included in the HPU Sewer CIP
Program. The study wilbe repeated
adding forecasted futuresewer sales.
Results from the analysis of future
conditions will guidefuture CIP ad &I
agenda.

Performance Mode: Integrity and MTBF

SSMP Obijective #6

Status- FY 2020

Objective #6 requires continuous
monitoring of system integrity
and MTBF sensitivity and to use
these benchmarks as drivers for
asset management.

Objective # Analysis: The HPU sewer
system has improved to industry
defined second quartile performance
for sewer backups at 7.4 failures per
100 miles of pipe. A total of 29 pipes
failed to maintain the'¥nce per ten
years failure target and are thus

focus for mantenance and R&R.

10



Mortality Mode: RUL by MASL and RISK

SSMP Objective#7

Status- FY 2020

Objective #7 of this SSMP
requires HPU to forecast the
retirement date and value of its
asset inventory.

Objective #6Analysis: HPU sewer rateg
must generate $587,000 for asset
retirement each year over the next
twenty-five years.

Capacity Mode: Obsolescence

SSMP Obijective#8

Status- FY 2020

Objective #8 requires HPU to
maintain a pipe inventory for
materials types with a concern
for obsolescent pipe types.

Objective #8 Analysis: HPU maintaing
pipe inventory for materials types with
inventory divided equally among clay,
concrete,and PVC materials.

Asset Management Implementation at HPU

SSMP Obijective#9

Status- FY 2020

Objective #9 requires HPU to
manage a Longerm Financial
Model (LTFM) to identify
funding and expenses that are

necessary to meet sewer asset

management goals

Objective #9 Analysis: The HPU
EconicsLong Term Financial Model fol
FY202Z5ewerBudget suggested a rate
increase 0f2.25% per year through
20232027, 2.00% per year 2028
through 2034 and then 1.0% peear
through 20342045.

11




Asset Management Implementation at HPU

SSMP Obijective#10

Status- FY 2020

Objective #10 requires the
developmentand
implementation of individual
Asset Management Plans
(AMPS) for sewer pipes and
manholes to guide the use of
all identified drivers in making
asset management decisions

Objective #10 Analysis: In FY2020
the following asset management
activities were completed in
coordination with defined asset
management plans for sewer pipes
and manholes:

)l

FY2020 CCTV completed 11 miles
of condition assessments for
sewer pipe.

FY2020 sewer flushing providke
service to 8.4% of the sewer asset
inventory.

For FY202347% of manhours and
36% of cost was directed to
planned maintenance.

During FY2020 HPU allocated
$1.05M to CIP and conducted
2,397 feet of pipe R&R.

During FY2020 baseline flow
monitoring was completed for
ILOS status. The data will provide
a baseline for five years interval
comparisons.

HPU completed smoke testing i
102,107 feet of sewer in FY2020.

12



Benchmarking HPU Management

SSMP Objective#11

Status- FY 2019

Objective #11 requires
monitoring selected sewer
enterprise fund financial
benchmarks

Objective #11 AnalysisY2020

T1t! Qa &aSoSNJ OF aK NB
approached nearly 104% of budgeted
revenue.

T1t!Qa aSsSNI OF akK S
managed at 94% of budgeted allocations

T1t!Qa ! ySyOdzyo SNBR
exceeded goals at 41% of cash revenue
(versus 25%) and excluded $1,48@0in
land holdings

T1t) Qa Odzad2YSNI NBa&,
for water plus sewer at $44.80 per month
was at 56% of the statewide survey
benchmark for 5000 gallonger month

T1t) Qa Odzad2YSNI NBa&,
average bill was $530 for water plus
sewer, his was 0.94% of the average
household median income (HMI) of
Harrisonburg at $57,029. The monthly bi
at 2.0% of HMI would have a financial
stress threshold at HMbf $26,880 / yr.

1 HPU fully funded the asset retirement
ACSO for FY2020, but a significant amot
of funds came from a transfer from
unencumbered fund balance.

1 The transfer from Fund Balance to meet
ACSO is not a sustainable strategy as ou
LTFM indicates a 2.25% annuale
increase will be required for 2023027,
2.00% 2028034, and 1.00% 2032045.

13



VI. Stewardship -Capacity Mode: AAD Slesand Treatment Capacity

Objective £ requires HPU to monitoand forecastsales of sewer commodity in
terms of annual average daily (AAD) flows.

a) Historic Analysi®f Sales

Shown in theFigure 3beloware sewer sales by the Harrisonburg Department of
Billing. Average annualrgwth rates forthe most recenperiods of 20years,10
yealrs, 5 yeas, andone-yearwere-0.6%, +B%, 6.0% and-1.0%,respectively.

Sales Growth Rate
..1YR =-1.0%

+5YR =+45.0%
JA0YR =+13%
JA9YR =-0.6%

Figure 3

14



b) Forecast Analysief Sales

A team of Harrisonburg City Departments have optimized the methodology and
enhanced the use of GIS capabilities to better evaluate existing city water demands.
(Note that water sales were analyzed and are presumed to have generated 10%
20% higher estimatess compared to sewer sales. This is an acceptable level of
safety for this analysisUsing most recent sales and land use data from E;20e
City departments of Economic Development, Community Development, IT & GIS,
City Manager and Public Utilities hadetermined the existingonsumption per
acre rates for all zoning types in the City.

Developed Lands, Existing Land UsgFonsumption; Consumption:  Total
; peracre ; perunit : Consumption
includes lawn and irrigation meter use (million gal/day)

COMMERCIAL - LODGING 0.00258(} 0.124
COMMERCIAL - OFFICE 0.000183 0.064
COMMERCIAL - RETAIL SERVICE 0.00043(? 0.406
GOLF COURSES 0.00001 0.000521 0.009
INDUSTRIAL 0.00218 0.006506 1.243
INSTITUTIONAL 0.00046 0.000211? 0.114
MIXED USE 0.003203 0.00011q 0.052
PARKS AND RECREATION 0.00003 0.000543 0.015
PUBLIC FACILITIES 0.00006 0.000227% 0.019
RESIDENTIAL - MULTI-FAMILY 0.00125 0.00011 0.786
RESIDENTIAL - SINGLE FAMILY ATTACHED 0.000573 0.00009q 0.257
RESIDENTIAL - SINGLE FAMILY DETACHED 0.00022 0.000111% 0.419
RESIDENTIAL SINGLE FAMILY GREATER THAN 2;ACRES00001 0.00011% 0.007
ROW 0.00000 #DIV/0! 0.004
SCHOOLS, COLLEGES, AND UNIVERSITIES 0.00085 0.00408q 0.874
VACANT

BASELINE TOTAL

The teamthen applied the consumption per acre rates to respective vacant lands
to forecast future internal City water salesThe forecassuggestedan additional
3.119MGDin growthfor desired future land useas showrbelow:

15



unit units per ac  value (mgd/ac)  from LUG
Conservation, Recreation, Open Space - - 0.000041 159 - 0.001
Low density residential - - 0.000350 143.7 - 0.050
Low density mixed residential 104 10 0.000001 618.2 - 0.643
Neighborhood residential - - 0.000420 60.6 - 0.025
Medium Density Residential 114 15 0.000001 77.0 0.132
Medium Density Mixed residential 114 20 0.000001 1514 . 0.345|
High density Residential 118 24 0.000001 5.7 0.016
Mixed Use . . 0.001418 317.0 . 0.449)
Limited Commercial - - 0.000513 429 - 0.022
Commercial . - 0.000513 208.1 . 0.107|
General Industrial 0.002102 567.6 1.193
Governmental/Quasi-Governmental . - 0.000798 140.3 1.2 0.134
Institutional - - 0.000546 2.0 1.2 0.001
USE BY FUTURE LAND USE GUIDE MULTIPLIERS TOTAL 3.119

c) Salesversus Treatment

Harrisonburg treats its sewer as a member at the Harrisonburg Rockingham
Regional Sewer Authority (HRRSA). The contract service agreement between HRRSA
and its five members (Bridgewater, Dayton, Harrisonburg, Mount Crawéord
Rockinglam County) directly defines member allocation by hydraulic capagity
million gallons per day (MGD)The HRRSA facility is rated at 22.0 MGD with
| F NNA a2y odz2NHQa fft20FGA2y 4 mMHdy aD5 o6p

An initial analysisvasto comparecurrentand future sewesales against
allocated capacity at HRRSAreliminary discussions suggest future expansion
at HRRSA may increase its total capacity to 28.0 MGD; Harrisonburg would have
opportunity to purchase additional capacity to 16.2 MGD (58%).

FLOW CAPACITY MGD
Existing Sewer Sales 4.3 MGD
Future Sewer Sales 3.2 MGD
Max Sewer Sales 7.5 MGD 12.8 MGD
16.2 MGD

Objective # analysis: At 12.8 MGDcapacity at HRRSAJarrisonburg has
ampleallocationto accommodate itcurrent4.3 MGD saleglus itsforecasted
future sewer salest 7.5 MGD

16



VII. Level of Service-Capacity Mode: M3CM ADD and Treatment

Objective 8B requires HPU to monitor and forecashe maximum three
consecutive monti{M3CM)sewer demand in terms of annual average daily (AAD)
flows versus allocated treatment capacity at HRRSA.

Definitionof allocated capacity for each member jurisdictetrHRRAIs set forth
under the HRRSAervice agreemenand refers to the maximum3 consecutive
months (MBCM)flow. Theuse ofallocated flow is the sales of sewer as detailed in
the preceding section of this plahowever,plusinfiltration and inflow (I&lwhichis
an undesirable component that must be included in the evaluation.

RainfalR S NA @SR & A y T AdinfalNdinafikryfiléers b i IStheEsoil (i 2
before entering a sanitary sewer system through damaged pipe sections, leaky
joints, or poor manhole connections; duration is generally longer than experienced
with inflow.

RainfalR S NA OGS R & L y T tha&t énfers A sanitanksSwewsysterd
directly by way of depressed manhole lids and frames, downspouts, sump pumps,
foundation drains, areaway drains, and cross connections with storm sewers.
Inflow occursand peakshortly after rainfall and thetapersquickly.

a) Historic Analysi®f Demand

Demand iequal tosales plus 1&lShown in thdigure belowfor the period of
2010 through 2@0is ahistoriccomparison of sewer sales by the Harrisonburg
Department of Billing versus I NNJ& & 2 y 0 dzNH Qa R&vérltrgainert & (0 K S
plant. Whereas ke latterhas been consistentiyne larger; the difference is largely
caused by I&l. This extraneous source afewis driven by unfavorable sewer
system configuration and asset conditges well as incurred weather conditions.
The maximum recordeM3CMI&l was 6.34 MGD and the average we3MGD.

17



12.00

Harrisonburg M3CM Average Daily Sewer Demand and S
10.00

&l average=4.00MGD
8.00 — 2 —

maximum=6.34MGD 6.00 -

4.00 -

MGD

2.00 -

0.00

2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020

Xl UodzNH Cf2¢ ¢ NBILG S50 P& | F.09 | 950 | 941 | 1033 | 815 | 832 | 9.87 | 6.27
e e@X| UodNH { S6SNI| {418 Sa.3D a BBRD | 430 | 440 | 455 | 466 | 474 | 490 | 476 | 471
1&1:M3CM (MGD) 633 | 634 | 477 | 279 | 510 | 486 | 567 | 341 | 342 | 512 | 156

Figure4
b) Forecast Analysisf Demand

Forecasting future demand is somewhat difficult because the I&l component is
not a constant (as compared to sales) but more related to incurred weather.
Therefore the future demand ancheeded treatment capacitycan beestimated by
displayngfuture demardsaddedupon previoustrends. The following are
components of future demands:

1 Future growth inCitysales
3.2 MGD adetermined in the previous section
1 Reserved sales for Michaels anddyal
0.26 MGD
1 Future &I effet: Theanalysisassumed &ro reduction in existing system and
zero addition with future growth Other allowances can provide opportunities
for additional sensitivity analysis.

18



The results shown iRigure5 indicate that available capacity of 12.8 MGD will not
always support the future treatment requirement.

Figure5

Objective 8 analysis Considering the effect of 1&l upon forecasted
future sales, teatment requirements would exceedllocatedtreatment
capacity in7 of the 11 annual periodghat were studied Prior to FY 2P0,
Harrisonburg has not exceeded hydrautiapacity,however; ithasundesirably
leveraged available unused hydraulic capacity to accommodate 1&I.
Therefore, I&reduction is an SSMP goal that must keep pace with sales
growth such tomake available thdeveraged capacity.

19



VIII. Level of Service- Capacity Mode: HRRSAInterceptor s

Objective # requires HPU to be consistent withe HRRSA planninggenda for
its interceptor capacities

HRRSA owns and operates interceptor sewer pipes that extend through certain
sections of the City and then southward beyond the City limits to the treatment
facility in Mount CrawfordHRRSA has defined and namedhtsrceptor system into
three divisions. Two divisions are geographically located in the upper system and
they are namedUpper Cooks Creek Interceptor (UCCI) and Blacks Run Interceptor
(BRI). The lower section has been named Lower Cooks Creek Interog@a); it
receivedlow from UCCI plus BRI and then conveysabmbinedflow to the HRRSA
treatment plant.

Usingunvalidatedassumptionsfor future needs HRRSA completed a study for
forecasted future flows and corresponding needed sewer capaditibs treatment
facility is expanded from 22 MGD to 28 MGD. A summary of the capital improvement
master plan forBRI and LC@ shown below UCCI pipe capacities will not be
expanded in this project

Hgure 6

(€ Sanitary Sewer Management Update

HRRSA ILOS PROJECT AN

A i T L
Total Project = $116M e Vle ol 3
BRI Project = §67 M s ‘ — N
H’burg = 60MGD @ 83% 0 \ A
LCI Project = $50 MGD Diidond | S A ™ —R= )\
H'burg = 55 MGD @ 58% Frenen) o N e B ‘ ’::{_:_ -
sty "::J ::_:“;:;.-. ! k -:-_—_:'_:

*Rate impact depends on x.a.:i == oot s Sl R
cost allocation formula & : (FY2031) :
coordination with retiring X/ il s
debt schedule g e

BLACKS RUN INTERCEPTOR LOWER COOKS CREEK INTERCEPTOR

20



Objective #4 Analysidvaintaining compatibility with the future ILOS for the
HRRSAnterceptors will engage Harrisonburg into sharedpital funding and into
coordinating demand through planned land developmeaud / or I&l abatement

Below is theannualdebt schedulgrovided in theHRRSA_OS study

M 20232042 Div. 1 Bond $ 847,519 per year
M 2027-2046: Div. 2 Bond $ 718,516 per year
1 2031-2050: Div. 3 Bond $2,471,766 per year
1 20332052: Div. 4 Bond $ 544,836 per year

Division 1 improvements are currently undeconstruction with some
modifications to the original masterplanThe post improvement capacity as
recommended folUBRIand theHarrisonburg East Interceptavas 75MGD with 60
MGD allocated to Harrisonburg. After further evaluatiopper sections ofJBRI
(Stone Springs Road to Purcell Péidkye been retained isapacity at 17 MGDut
with structural restoration byslip liningexisting pipe Division 1A projecis in the
amount of $B0kfrom Prism Contractors & Engineers, Inc. of Williamsburg, Virginia.
Division 1B projects in the amount of $8M from Garney Companies, Inc. of
Chantilly, Virgira. These projects will be completed in 2021.

The revised future demand and capacity relationship in the Upper BRI section is
summarized:
1 17MGDpipe capacity
1 14 MGDallocatedto Harrisonburg

21



IX.Capacity ModeCity Ownedinterceptors

ho2SOUADS 1 p NBIldzANBa |y dzLRIGS G2
ILOS format and to theto replace the original CIP strategy to match the
recommendations from the updated study.

a) HPU ILOS Program History

Harrisonburgowns and operate#s owninterceptor sewer pipes thagenerally
run from north to south irthe City The City interceptors deliver flow to the HRRSA

A

0 KS

interceptors that have been referenced in the previous section of this document.

Over the yars, the Cityand HRRShterceptors have undergone evaluations as
shown in the progression chart below.

ILOS MASTER PLANS

1989 HPU - Wiley Wilson Interceptor Study & Master Plan

2004 HPU - PHR&A Interceptor Update
2017 HRRSA - WW ILOS Study & Master Plan

Current HPU - RIN ILOS Study & Master Plan

Hgure 7
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As shownin Fig. 7 astudy conducted by Wiley & Wilson in 198&sguidedHPU
CIP investments into the Blacks Run Interceptor Program. The study provided a 22
years plan to upgrade interceptor capacities to meet future growth forecasts. Most
recommendations have been completed; refer to Appendix D for a status update.
The stuly is outdated and was not framed in the formatllbDS that was performed
under the HRRSA capacity studies.

b) HPU RJN ILOS Study

HPUcurrentlyhas RJNontractedto update the W&W study in the ILOS format;
the 8 tasksinvolved in this process are shownFig. 8 RJIN has progressed through
task6; tasks7 and 8are anticipated tdoe completal in 2021.The RJN study began
with data from the 1989 WW study; integrated the substantial improvements made

by HPU since 1989, integrated flow data that waBected between 2018 through
2020 and then has identified existing ILOS status.

HPU- RJN ILOS STUDY

Organization & . Gap Flow Monitoring
SSMP Goal Planning Nov 2019

2017

v Model: Existing ILOS

Flow Monitoring

Feb 2018 Jul 2020

Growth Forecasting
Future

Flow Monitoring
Jul 2018

Flow Data Analysis
Nov 2018

Maodel: Future ILOS
Future

Hgure 8
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*"5}'4 T N g5 D
NORTH INTERCEPTORE Ry '
"~ o S = i » o]~

p<N. Interceptor
" |1 Manhole < 10-Year ILOS

[WEST INTERCEPTOR

i3 ?-[. A"v-' %
- CF 5.

- |E. Interceptor
K17 Manholes < 10-vear ILOS
=1 |Upgrade Cost $1.5M

I ] -
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The conclusions for City ILOS existing conditioasewrovided by RJIN in July
2020with reference towet weathercapacity analysis performed under three design
storm conditions: ¥ears- 24-hour storm, Syears- 24-hour storm, 10/ears- 24-hour

storm. The studyreferencel capacity conditionsas pertained todl KS / A G & Qa 9
North, and WesternBlacks Run Intercepts.

1 Western Blacks Run Intercept®BR) is comprised ofubsystems that included
GKS [ 26SN) 2Said LYGSNOSLIG2NI 6[2LOES a&!
LYGdSNODSLII2NI 0bLVOE FYR GKS &a2Sad { LJzNJ Ly
1 Eastern Blacks Run Interceptor (EB&REn extension of the HRRSA UBBI and
AyOtf dzRSa GKS d&.fdzS wAR3IS 5NRARGBS LyudSNDSL

Objective #5 AnalysistheHPU ILO&doptedthe 10-year stormLevel of Service
which showed one (1) manhole overflow in the Ntr Interceptor and seven (7)
manhole overflows in the East Interceptprremediation by $1.5M in CIP
improvements are now included in the HP&wer CIFProgram. The study willbe
repeated addingforecasted futuresewersales Results from the analysis @fiture
conditions will guidefuture CIP and 1&l agenda.
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X. Reliable ServicePerformance Mode: Integrity and MTBF

Objective # requires continuousnonitoring of system integrity and MTBF
sensitivity and to use these benchmarks as driversdeset management

a) System Integrity

Failure means a loss of capacity resulting from a flow restriction in gravity or
pressurized wastewater systems. Examples include blockages from debris
inappropriately deposited by users or blockages caused by suthatd pipe
structural conditionIntegrity analysis is a driver for maintenance decisions.

@ Sanitary Sewer Management Plan Update

Interruption Mode 1

Collection System Integrity UPPER Top of upper manhalo Is highor than tho lowest I
MANHOLE plumbing drain in the bullcing. —T
FY2020 = 54 Private events \’ Lowest plumbing drain In buliding a ~L
= 16 City events X g POERRERDRON
Pipe Benchmark -MTBF R srmee, PACKWATERVALE_ZLowER
= Ten Year
OWNER'S DRAIN LINE

Benchmark = ShevRiSToN

FY2020 =74 / 100 mi.

median = 9.6 / 100 mi. pusLic sewen.

quarter= 5.6 / 100 mi.

Virginia law- fault by 4 points negligence only City: No-fault insurance

RELIABLE SERVICE & LEVEL OF SERVICE
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Benchmark for Integrity:

The integritypenchmarkof a sewer system measures the frequency of collection
system failures per 100 miles obllection piping [100 * [(# public failures) / Total
Miles of Pipe]]

AWWA Published Benchmarks

Top Quartile 5.6 stoppages per 100 miles pipe
Median 9.6 stoppages per 100 miles pipe

Referring to AWWA industry benchmakkarrisonburg Sanitary Sewer System
integrity rating has performed most frequently in the third and fourth quartiles
since 2011but has advanced to theecond quartile in FY2020heHPUtrend is
shown in Figure 9 below:

X :

g HPU Sewer System Integrity

3

= 25.0

£

o

a

= 20.0 —

- —

o ——

(%] —

5] 15.0 — —

g —

3

10.0 otedsedesfeesf e deseeeeees
co L Y U g O _ﬁ
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

C——1HPU 15.8 17.3 15.2 141 18.8 13.6 14.6 194 6.4 7.9
e AWWA Bottom Quartile 16.75 16.75 16.75 16.75 16.75 16.7 16.7 16.7 16.7 16.7
------- AWWA Median 8.75 8.75 8.75 8.75 8.75 9.6 9.6 9.6 9.6 9.6
= = AWWA Top Quartile 5535 5.35 5.35 5.35 5835 5.57 5.57 5.57 5.57 5.57

Figure9

27



b) Customer Sensity for Integrity:

HPU desires to deliver 8 of ten years to its customers; it expects to have
backup failureoccurto a customer habitaho more thanonce per ten yearsShown
below is the distribution of Mean Time Between Failure (MTiBfguency in the
Harrisonburg Sanitary Sewer Systehor FY2Q0, 29 pipes did not meet the
HarrisonburglO years ILOBenchmarkfor MTBFand are the focus of maintenance
and R&R.

Sanitary Sewer Pipe MTMF 202

160

140

120

100

80

Count

60

40

20

2.50 3.33 5.00 10.00
MTBF

Figurel0

TOTAL 25 3.33 5.00 10.00
TOTAL 177 1 5 23 148

Objective # Analysis: The HPU sewer system has improved to industry
defined second quatrtile performance for sewer backups at 7.4 failures per 100
miles of pipe. A total of 29 pipes failed to maintain the once per ten years failure
target and are thus focus for maintenance driR&R.
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Xl. Mortality Mode: RUL by MASL and RISK

Objective #7 of this SSMP requires HPU to forecast the retirement date and
value of its asset inventory.

Asset management is the practice of managing infrastructure capital assets to
minimize thetotal cost of owning and operating these assets while delivering the
desired service levelrough the following formal tools. hEe first key decision
processin asset management is teterminewhen theindividualassets may need
rehabilitated orreplaced Retirementfundingrequirements are forecasted using the
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manholes, etc.). As HPU moves forward in maturing asset managemBhEK
principles will replace MASL priptes.
As shown in the tabland Figure 1below; the HPU sewer enterprise fund will
need to retire $12,890,376f its $122,254,458 asset inventory between 2022 and
2046. The cost of replacement on schedule at 2.5% inflation rate will be $15,569,278
with a uniform ACSO of $586,948r.

ACSO Analysis

Code ID# Sewer Fund Description 100% CARV Net Book Value 25 Yr. CARV 25Yr. $ ASCO
911161 48641 Blacks Run Interceptor $ 258939200 $ 14,798,496 $ 1,799,578 79 $ 2,194,937 $ 87,797
911161  48734Metering System $ 2,758,462 $ 2,036,566 $ 1,058,851 389 $ 1,301,296) $ 26,026
911161 48734Collection & Transmission As{ $  89,168,473] $ 51,253,462 $ 8,944,524 1194 $ 10,127,644 $ 405,106
911161  4873§Pumps $ 1,620,077 $ 791,750 $1,087,424 67% $1,450,470 $ 58,019
911163  48757Facilities (1,2) $ 2,813,526 N/A N/A $ 494,931] $ 10,000
911161 Total $ 122,254,458 $ 68,880,274 $ 12,890,379 1194 $ 15,569,278 $ 586,948

Asset Repl
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Objective # Analysis: HPU sewer rates must generate $587,000 for asset
retirement each year over the next twentjive years.
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XII. Obsolescence Mode

Objective #8 requires HPU to maintain gp and manholeinventoryfor
materials typeswith a concern for obsolescent pipe types

Cohort Groups Inventory (feet) % of System
Cast Iron 478 0%
Clay Tile 280,066 29%

Terracotta (clay) 8,366 1%
Concrete 344,286 36%

Ductile Iron 20,732 2%

HDPE 829 0%

PVC 309,395 32%
Cohort Groups Inventory Totals % of System

Brick Manholes 272 5%

Concrete Manholes 5,426 95%

Objective #8Analysis:HPU maintairsa pipe inventory for materials types with
inventory divided equally amonglay, concrete, and PVC materials
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XIII. Asset Managemenat HPU

a) LongTerm Financial ModelLTFMN:

Objective #9 require$iPU to managea LongTerm Financial Mode{LTFM)to
identify funding and expensethat are necessaryo meetsewerasset management
goals

:' vncmu?.

&
&

Long Term Financial Model

Rate drive revenue APV Somensey
2.25% 2023-2027
2.00% 2028-2034
1.25% 2034-2045

Non-rate driven revenue

Growth-1.0 %

Operating expenses —
Transfers R e I e S e (S e i it o e
el Yo D— $587,000 /yr. ey e | St AT e T e

1&I Capital-------- $250,000/yr. ; oS s e \ e ey

Growth Capital---$100,000/yr. N

FINANCIAL SUSTAINABILITY & AFFORDABILLTY

Objective #9 Analysis: The HR\ater Worth Sewer Long Term Financial
Model for FY2022 Budget suggested a rate increas@.26% per year through
20232027, 2.00% per year 2028 through 2034 and then 1.0% per year through
2034-2045.
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b) Asset Management Plans (AMPS):

Objective #10 requires the developmerand implementation of individual
Asset Management Plans (AMPS) for sewer pipes and manholes to guide the use
of all identified drivers in making asset management decisions.

Objective #0 Analysis: In FY2020He following asset management activities
were completed incoordination with defined asset management plans for sewer
pipes and manholes:

1 HPU has developed asset AMPS and therein integrated asset management
maintenance activities into baseline schedules of sewer management, &I
abatement program and Field Utilities work management.

1 FY2020 CCTV completed 11 miles of condition assessments for sewer pipe.

1 FY2020 sewer flushing provideservice to 8.4% of the seav asset inventory.

1 For FY202047% of manhours and 36% of cost was directed to planned
maintenance.

71 During FY2020 HPU allocated $1.05M to CIP and conducted 2,397 feet of pipe
R&R.

91 During FY2020 baseline flow monitoring was completed for ILOS statde T
data will provide a baseline for five years interval comparisons.

1 HPU completed smoke testing in 102,107 feet of sewer in FY2020.
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I. Integrated Asset Management

a. Decision Strategy
Shown below is the decision tree that is conveyed in the HPU Sewer Pipe AMP.
Identified arevarious activities (predictive, preventive, regand R&R) usedy
HPUunder both scheduled and unscheduled agendasrtther detail and outputs

from these activities are provided later in this section.

A project is currently active to optimize the HPU computer maintenance management system (CMMS) to
better scheduleactivities and to formulate data into useful information in the asset management decision
processes.
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