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I. INTRODUCTION 

 

IŀǊǊƛǎƻƴōǳǊƎΩs Sanitary Sewer system assets are managed by either the 

Harrisonburg Public Utilities Department (HPU) or the Harrisonburg Rockingham 

Regional Sewer Authority (HRRSA).  As shown in the caption, the Current Asset 

Replacement Value (CARV) directly managed by HPU approached $122M in FY2020 

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 and a 22.0 MGD Enhanced 

Biological Nutrient Removal (ENR) treatment facility. 

 

HRRSA publishes an Annual Report of Operations that is a sister document. 
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II. HPU MISSION AND CUSTOMER VALUE 
 

HPU is guided by a mission to meet mandates and expectations while delivering 

customer value in service, stewardship, and finances.  As shown in the caption below, 

HPUΩǎ biggest challenge is raising capital for the commitment to environmental and 

economic stewardship in the more specific agenda to replace aging assets and to 

abate infiltration & inflow.  
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III.     SERVICE, STEWARDSHIP AND FINANCES 

 

The strategic roadmap underlying the SSMP is a decision process that balances 

customer service, environmental and economic stewardship, and financial 

management in making decisions and in undertaking actions. 

 

 

 

Figure 1 

 
Four failure modes can give foundation to benchmarking service, stewardship, 

and financial management.  The modes of failure are capacity, performance, 
mortality, and obsolescence. 
   

1) Capacity: Capacity is a failure mode that benchmarks hydraulic induced sewer 

overflows that are evaluated in terms of probable frequency of occurrence.   The 

goal for any location of overflow in the Harrisonburg Sewer System is less than 

one event every ten years.  
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2) CǳƴŎǘƛƻƴŀƭƛǘȅΥ ¢ƘŜ ŦǳƴŎǘƛƻƴŀƭƛǘȅ ǇŜǊŦƻǊƳŀƴŎŜ ŦŀƛƭǳǊŜ ƳƻŘŜ ƛǎ ǘŜǊƳŜŘ ŀǎ ά{ȅǎǘŜƳ 

LƴǘŜƎǊƛǘȅέΤ ƛǘ ǇǊƻǾƛŘŜǎ ŀ ōŜƴŎƘƳŀǊƪ ŦƻǊ ǳƴƛƴǘŜǊǊǳǇǘŜŘ ǎŜǊǾƛŎŜ ǘƻ ǘƘŜ ŎǳǎǘƻƳŜǊΦ  

¢ƘŜ άLƴǘŜƎǊƛǘȅέ Ǝƻŀƭ ŦƻǊ ǘƘŜ IŀǊǊƛǎƻƴōǳǊƎ {ŜǿŜǊ {ȅǎǘŜƳ ƛǎ ƭŜǎǎ ǘƘŀƴ the national 

median of 9.6 backups 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:  Developing a comprehensive retirement and replacement (R&R) 

schedule is an analysis in determining remaining useful life (RUL) for the collection 

of system assets. Current practices at HPU have used ǘƘŜ άaŀƴǳŦŀŎǘǳǊŜǊΩǎ 

!ƴǘƛŎƛǇŀǘŜŘ {ŜǊǾƛŎŜ [ƛŦŜέ όa!{[ύ ǘƻ ŦƻǊŜŎŀǎǘ ƭƻƴƎ ǘŜǊƳ ŦƛƴŀƴŎƛŀƭ ŦǳƴŘƛƴƎ 

requirements through the Capital Improvement Program (CIP).  HPU is 

continuously moving deeper into RISK management (condition assessment and 

criticality analysis) 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 HPU management in FY2020, 28 % of costs served to provide 

a reliable and acceptable level of service as compared to 64% of costs to provide 

environmental and economic stewardship.    

 
Figure 2 
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IV.  SSMP OBJECTIVES 
 

Eleven (11) key objectives of the SSMP are summarized below:
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V. EXECUTIVE SUMMARY SCORECARD: 

 

The following is an executive scorecard summary.  The summary provides high 

level explanation of each objective and provides similar explanation of HPU status 

for each objective as applicable at the end of FY2020.  Sections of the SSMP which 

follow provide deeper detail to these objectives. 

 

 SSMP Framework 

SSMP Objective #1 Status - FY 2020 

 

Objective #1 requires HPU to 

monitor and update the SSMP 

annually. 

 
 
 

          

Objective #1 has been met for FY2020 

with publication of the February 19, 2021 

edition of the SSMP. 

 

 

 

       Capacity Mode: Annual Average Sales and Treatment  

SSMP Objective #2 Status - FY 2020 

 

Objective #2 requires HPU to 
monitor and forecast sales of 
sewer commodity in terms of 
annual average daily (AAD) 
flows.  
 

          

 Objective #2 analysis:  At 12.8 MGD 
capacity at HRRSA, Harrisonburg has 
ample allocation to accommodate its 
current and future sewer sales.   
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                           Capacity Mode: M3CM AAD and Treatment  

SSMP Objective #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 analysis:  Considering the 
effect of I&I 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 I&I.  
Therefore, I&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 development and 
/ or  through I&I abatement.  
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                          Capacity Mode: City Owned Interceptors  

SSMP Objective #5 Status - FY 2020 

 

Objective #5 of this SSMP 
requires an update to the 1989 
.ƭŀŎƪΩǎ wǳƴ LƴǘŜǊŎŜǇǘƻǊ {ǘǳŘȅ ƛƴ 
ILOS format and to then replace 
the original CIP strategy to 
match the recommendations 
from the updated study.   

          

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

 
 

                   

              Performance Mode: Integrity and MTBF  

SSMP Objective #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 #6 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 Ψonce per ten 
years failureέ target and are thus 
focus for maintenance and R&R. 
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                      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 #6 Analysis:  HPU sewer rates 
must generate $587,000 for asset 
retirement each year over the next 
twenty-five years. 

                               Capacity Mode: Obsolescence 

SSMP Objective #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 maintains a 
pipe inventory for materials types with 
inventory divided equally among clay, 
concrete, and PVC materials.  

 

                     Asset Management Implementation at HPU  

            SSMP Objective #9 Status - FY 2020 

Objective #9 requires HPU to 
manage a Long-Term Financial 
Model (LTFM) to identify 
funding and expenses that are 
necessary to meet sewer asset 
management goals. 
 

 
Objective #9 Analysis:  The HPU-
Econics Long Term Financial Model for 
FY2022 Sewer Budget suggested a rate 
increase of 2.25% per year through 
2023-2027, 2.00% per year 2028 
through 2034 and then 1.0% per year 
through 2034-2045. 
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                      Asset Management Implementation at HPU  

SSMP Objective #10 Status - FY 2020 

Objective #10 requires the 
development and 
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: 

 

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

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

¶ For FY2020, 47% 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 in 
102,107 feet of sewer in FY2020. 
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Benchmarking HPU Management  

SSMP Objective #11 Status - FY 2019 

 
Objective #11 requires 
monitoring selected sewer 
enterprise fund financial 
benchmarks 

 

 
Objective #11 Analysis FY2020: 

¶  It¦Ωǎ ǎŜǿŜǊ ŎŀǎƘ ǊŜǾŜƴǳŜ ŎƻƭƭŜŎǘƛƻƴǎ 
approached nearly 104% of budgeted 
revenue. 

¶ It¦Ωǎ ǎŜǿŜǊ ŎŀǎƘ ŜȄǇŜƴǎŜǎ ǿŜǊŜ 
managed at 94% of budgeted allocations. 

¶ It¦Ωǎ ¦ƴŜƴŎǳƳōŜǊŜŘ CǳƴŘ .ŀƭŀƴŎŜ 
exceeded goals at 41% of cash revenue 
(versus 25%) and excluded $1,456,000 in 
land holdings. 

¶ It¦Ωǎ ŎǳǎǘƻƳŜǊ ǊŜǎƛŘŜƴǘƛŀƭ ƳƻƴǘƘƭȅ ōƛƭƭǎ 
for water plus sewer at $44.80 per month 
was at 56% of the statewide survey 
benchmark for 5000 gallons per month. 

¶ It¦Ωǎ ŎǳǎǘƻƳŜǊ ǊŜǎƛŘŜƴǘƛŀƭ ŀƴƴǳŀƭ 
average bill was $530 for water plus 
sewer, this was 0.94% of the average 
household median income (HMI) of 
Harrisonburg at $57,029.  The monthly bill 
at 2.0% of HMI would have a financial 
stress threshold at HMI of $26,880 / yr. 

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

¶ The transfer from Fund Balance to meet 
ACSO is not a sustainable strategy as our 
LTFM indicates a 2.25% annual rate 
increase will be required for 2023-2027, 
2.00% 2028-2034, and 1.00% 2034-2045. 
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VI.    Stewardship -Capacity Mode: AAD Sales and Treatment Capacity 

 

Objective #2 requires HPU to monitor and forecast sales of sewer commodity in 

terms of annual average daily (AAD) flows.  

 

 

a) Historic Analysis of Sales 

 

Shown in the Figure 3 below are sewer sales by the Harrisonburg Department of 

Billing.  Average annual growth rates for the most recent periods of 20 years, 10 

years, 5 years, and one-year were -0.6%, +13%, +5.0%, and -1.0%, respectively. 

 

 
 

Figure 3 
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b) Forecast Analysis of 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 estimates as compared to sewer sales. This is an acceptable level of 

safety for this analysis.) Using most recent sales and land use data from FY2020, the 

City departments of Economic Development, Community Development, IT & GIS, 

City Manager and Public Utilities have determined the existing consumption per 

acre rates for all zoning types in the City. 

 

 
 

 

The team then applied the consumption per acre rates to respective vacant lands 

to forecast future internal City water sales.  The forecast suggested an additional 

3.119 MGD in growth for desired future land uses as shown below: 

 

Developed Lands, Existing Land UseConsumption 

per acre

Consumption 

per unit

Total 

Consumption
includes lawn and irrigation meter use

COMMERCIAL - LODGING 0.001975 0.002580 0.126

COMMERCIAL - OFFICE 0.000286 0.000183 0.060

COMMERCIAL - RETAIL SERVICE 0.000400 0.000430 0.406

GOLF COURSES 0.000014 0.000521 0.005

INDUSTRIAL 0.002184 0.006506 1.243

INSTITUTIONAL 0.000462 0.000213 0.116

MIXED USE 0.003207 0.000116 0.052

PARKS AND RECREATION 0.000036 0.000543 0.015

PUBLIC FACILITIES 0.000066 0.000227 0.019

RESIDENTIAL - MULTI-FAMILY 0.001259 0.000116 0.786

RESIDENTIAL - SINGLE FAMILY ATTACHED 0.000577 0.000099 0.257

RESIDENTIAL - SINGLE FAMILY DETACHED 0.000224 0.000111 0.415

RESIDENTIAL SINGLE FAMILY GREATER THAN 2 ACRES0.000013 0.000119 0.002

ROW 0.000000 #DIV/0! 0.000

SCHOOLS, COLLEGES, AND UNIVERSITIES 0.000855 0.004086 0.874

VACANT 0.000030 0.000096 0.001

BASELINE TOTAL 4.377

(million gal/day)
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c) Sales Versus 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 Crawford, and 

Rockingham County) directly defines member allocation by hydraulic capacity in 

million gallons per day (MGD).  The HRRSA facility is rated at 22.0 MGD with 

IŀǊǊƛǎƻƴōǳǊƎΩǎ ŀƭƭƻŎŀǘƛƻƴ ŀǘ мнΦу aD5 όру҈ύΦ   

 

An initial analysis was to compare current and future sewer sales against 

allocated capacity at HRRSA.  Preliminary discussions suggested a 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 #2 analysis:  At 12.8 MGD capacity at HRRSA, Harrisonburg has 

ample allocation to accommodate its current 4.3 MGD sales plus its forecasted 

future sewer sales at 7.5 MGD.   



17 
 

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

Objective #3 requires HPU to monitor and forecast the maximum three 

consecutive month (M3CM) sewer demand in terms of annual average daily (AAD) 

flows versus allocated treatment capacity at HRRSA.  

 

Definition of allocated capacity for each member jurisdiction at HRRSA is set forth 

under the HRRSA service agreement and refers to the maximum 3 consecutive 

months (M3CM) flow. The use of allocated flow is the sales of sewer as detailed in 

the preceding section of this plan; however, plus infiltration and inflow (I&I) which is 

an undesirable component that must be included in the evaluation. 

 

Rainfall-ŘŜǊƛǾŜŘ άƛƴŦƛƭǘǊŀǘƛƻƴέ ǊŜŦŜǊǎ ǘƻ rainfall runoff that filters through the soil 

before entering a sanitary sewer system through damaged pipe sections, leaky 

joints, or poor manhole connections; duration is generally longer than experienced 

with inflow. 

Rainfall-ŘŜǊƛǾŜŘ άLƴŦƭƻǿέ ƛǎ ǘƘŜ ǿŀǘŜr that enters a sanitary sewer system 

directly by way of depressed manhole lids and frames, downspouts, sump pumps, 

foundation drains, areaway drains, and cross connections with storm sewers.  

Inflow occurs and peaks shortly after rainfall and then tapers quickly. 

 

a) Historic Analysis of Demand 

 

Demand is equal to sales plus I&I.  Shown in the figure below for the period of 

2010 through 2020 is a historic comparison of sewer sales by the Harrisonburg 

Department of Billing versus IŀǊǊƛǎƻƴōǳǊƎΩǎ ŘŜƳŀƴŘ ŀǘ ǘƘŜ Iww{! sewer treatment 

plant.  Whereas the latter has been consistently the larger; the difference is largely 

caused by I&I.  This extraneous source of water is driven by unfavorable sewer 

system configuration and asset conditions as well as incurred weather conditions. 

The maximum recorded M3CM I&I was 6.34 MGD and the average was 4.00 MGD. 
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Figure 4 

 

b) Forecast Analysis of Demand 

 

Forecasting future demand is somewhat difficult because the I&I component is 

not a constant (as compared to sales) but more related to incurred weather.  

Therefore, the future demand and needed treatment capacity can be estimated by 

displaying future demands added upon previous trends.  The following are 

components of future demands:  

 

¶ Future growth in City sales: 

           3.2 MGD as determined in the previous section 

¶ Reserved sales for Michaels and Daley 

0.26 MGD 

¶ Future I&I effect: The analysis assumed zero reduction in existing system and 

zero addition with future growth.  Other allowances can provide opportunities 

for additional sensitivity analysis. 

 

 

 

 

 

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

ΧIϥōǳǊƎ Cƭƻǿ ¢ǊŜŀǘŜŘ όaоa!5ύ10.51 10.65 9.06 7.09 9.50 9.41 10.33 8.15 8.32 9.87 6.27

ΧIϥōǳǊƎ {ŜǿŜǊ {ŀƭŜǎ όaD5ύ4.18 4.31 4.29 4.30 4.40 4.55 4.66 4.74 4.90 4.76 4.71

I&I:M3CM (MGD) 6.33 6.34 4.77 2.79 5.10 4.86 5.67 3.41 3.42 5.12 1.56

0.00

2.00

4.00

6.00

8.00

10.00

12.00

M
G

D

Harrisonburg M3CM Average Daily Sewer Demand and Sales

I&I average=4.00MGD

maximum=6.34MGD
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The results shown in Figure 5 indicate that available capacity of 12.8 MGD will not 

always support the future treatment requirement. 

  

 
Figure 5 

 

 

Objective #3 analysis:  Considering the effect of I&I 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; it has undesirably 

leveraged available unused hydraulic capacity to accommodate I&I.  

Therefore, I&I reduction is an SSMP goal that must keep pace with sales 

growth such to make available the leveraged capacity. 

 

 

 

 

 

 

 

 

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

I&I:M3CM (MGD) 6.33 6.34 4.77 2.79 5.10 4.86 5.67 3.41 3.42 5.12 1.56

HRRSA Capacity (C) 12.80 12.80 12.80 12.80 12.80 12.80 12.80 12.80 12.80 12.80 12.80

Historical HRRSA-Hburg Flows10.51 10.65 9.06 7.09 9.50 9.41 10.33 8.15 8.32 9.87 6.27

Χtw¢ {ŜǿŜǊ {ŀƭŜǎ Ҍ aо/aLϧL 
(MGD)

14.27 14.28 12.71 10.74 13.04 12.80 13.61 11.35 11.37 13.06 9.50

0.00

2.00

4.00

6.00

8.00

10.00

12.00

14.00

16.00
HRRSA-Harrisonburg Component:  Long Term Capacity Planning / M3CM
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VIII.  Level of Service- Capacity Mode:  HRRSA Interceptor s 
 

Objective #4 requires HPU to be consistent with the HRRSA planning agenda 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 Crawford. HRRSA has defined and named its interceptor system into 

three divisions.  Two divisions are geographically located in the upper system and 

they are named Upper Cooks Creek Interceptor (UCCI) and Blacks Run Interceptor 

(BRI).  The lower section has been named Lower Cooks Creek Interceptor (LCCI); it 

receives flow from UCCI plus BRI and then conveys the combined flow to the HRRSA 

treatment plant.  

  

Using unvalidated assumptions for future needs, HRRSA completed a study for 

forecasted future flows and corresponding needed sewer capacities if the treatment 

facility is expanded from 22 MGD to 28 MGD. A summary of the capital improvement 

master plan for BRI and LCCI is shown below; UCCI pipe capacities will not be 

expanded in this project. 

 
Figure 6
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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 development and / or I&I abatement.  

 

Below is the annual debt schedule provided in the HRRSA ILOS study. 

 

¶ 2023-2042    Div. 1 Bond $   847,519 per year 

¶ 2027 -2046:    Div. 2 Bond $   718,516 per year 

¶ 2031-2050:    Div. 3 Bond $2,471,766 per year 

¶ 2033-2052:    Div. 4 Bond $   544,836 per year 

 

Division 1 improvements are currently under construction with some 

modifications to the original masterplan. The post improvement capacity as 

recommended for UBRI and the Harrisonburg East Interceptor was 75 MGD with 60 

MGD allocated to Harrisonburg.  After further evaluation, upper sections of UBRI 

(Stone Springs Road to Purcell Park) have been retained in capacity at 17 MGD but 

with structural restoration by slip lining existing pipe. Division 1A project is in the 

amount of $750k from Prism Contractors & Engineers, Inc. of Williamsburg, Virginia.  

Division 1B project is in the amount of $4.8M from Garney Companies, Inc. of 

Chantilly, Virginia.  These projects will be completed in 2021. 

 

The revised future demand and capacity relationship in the Upper BRI section is 

summarized: 

¶ 17 MGD pipe capacity   

¶ 14 MGD allocated to Harrisonburg 
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IX. Capacity Mode: City Owned Interceptors 
  

hōƧŜŎǘƛǾŜ Ір ǊŜǉǳƛǊŜǎ ŀƴ ǳǇŘŀǘŜ ǘƻ ǘƘŜ мфуф .ƭŀŎƪΩǎ wǳƴ LƴǘŜǊŎŜǇǘƻǊ {ǘǳŘȅ ƛƴ 

ILOS format and to then to replace the original CIP strategy to match the 

recommendations from the updated study. 

 

a) HPU ILOS Program History 

 

Harrisonburg owns and operates its own interceptor sewer pipes that generally 

run from north to south in the City.  The City interceptors deliver flow to the HRRSA 

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

Over the years, the City and HRRSA interceptors have undergone evaluations as 

shown in the progression chart below. 

 

 

 
Figure 7 
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As shown in Fig. 7, a study conducted by Wiley & Wilson in 1989 has guided HPU 

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 study is outdated and was not framed in the format of ILOS that was performed 

under the HRRSA capacity studies. 

 

b) HPU RJN ILOS Study 

 

HPU currently has RJN contracted to update the W&W study in the ILOS format; 

the 8 tasks involved in this process are shown in Fig. 8.  RJN has progressed through 

task 6; tasks 7 and 8 are anticipated to be completed 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 was collected between 2018 through 

2020 and then has identified existing ILOS status. 

 

 
Figure 8 
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The conclusions for City ILOS existing conditions were provided by RJN in July 

2020 with reference to wet weather capacity analysis performed under three design 

storm conditions:  2 years- 24-hour storm, 5 years- 24-hour storm, 10 years - 24-hour 

storm.  The study referenced capacity conditions as pertained to ǘƘŜ /ƛǘȅΩǎ 9ŀǎǘΣ 

North, and Western, Blacks Run Interceptors. 

 

¶ Western Blacks Run Interceptor (WBRI) is comprised of subsystems that included 

ǘƘŜ ά[ƻǿŜǊ ²Ŝǎǘ LƴǘŜǊŎŜǇǘƻǊ ό[²LύέΣ ά¦ǇǇŜǊ ²Ŝǎǘ LƴǘŜǊŎŜǇǘƻǊ ό¦²LύέΣ άbƻǊǘƘ 

LƴǘŜǊŎŜǇǘƻǊ όbLύέ ŀƴŘ ǘƘŜ ά²Ŝǎǘ {ǇǳǊ LƴǘŜǊŎŜǇǘƻǊ ό²{LύέΦ 

¶ Eastern Blacks Run Interceptor (EBRI) is an extension of the HRRSA UBBI and 

ƛƴŎƭǳŘŜǎ ǘƘŜ ά.ƭǳŜ wƛŘƎŜ 5ǊƛǾŜ LƴǘŜǊŎŜǇǘƻǊ ό.5LύΦ 

 

  

Objective #5 Analysis: The HPU ILOS adopted the 10-year storm Level of Service 

which showed one (1) manhole overflow in the North Interceptor and seven (7) 

manhole overflows in the East Interceptor; remediation by $1.5M in CIP 

improvements are now included in the HPU Sewer CIP Program.  The study will be 

repeated adding forecasted future sewer sales.  Results from the analysis of future 

conditions will guide future CIP and I&I agenda. 

 

  

 

 

 

 

 

 

 

. 
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X. Reliable Service - Performance Mode; Integrity and MTBF  

Objective #6 requires continuous monitoring of system integrity and MTBF 

sensitivity and to use these benchmarks as drivers for asset 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 substandard pipe 

structural condition. Integrity analysis is a driver for maintenance decisions. 
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Benchmark for Integrity: 

 

The integrity benchmark of a sewer system measures the frequency of collection 

system failures per 100 miles of collection 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 benchmark, Harrisonburg Sanitary Sewer System 

integrity rating has performed most frequently in the third and fourth quartiles 

since 2011; but has advanced to the second quartile in FY2020.  The HPU trend is 

shown in Figure 9 below: 

 

 

 
 

 Figure 9 

 

 

 

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

HPU 15.8 17.3 15.2 14.1 18.8 13.6 14.6 19.4 6.4 7.9

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 5.35 5.35 5.35 5.35 5.35 5.57 5.57 5.57 5.57 5.57
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Sanitary Sewer Pipe MTMF 2020 

b) Customer Sensitivity for Integrity: 

 

HPU desires to deliver a LOS of ten years to its customers; it expects to have a 

backup failure occur to a customer habitat no more than once per ten years.  Shown 

below is the distribution of Mean Time Between Failure (MTBF) frequency in the 

Harrisonburg Sanitary Sewer System. For FY2020, 29 pipes did not meet the 

Harrisonburg 10 years ILOS benchmark for MTBF and are the focus of maintenance 

and R&R.   
 

 

 

 Figure 10 

 

 

 

.  

Objective #6 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 once per ten years failure 

target and are thus focus for maintenance and R&R. 

 

 
 

 TOTAL 2.5 3.33 5.00 10.00 

TOTAL 177 1 5 23 148 



29 
 

XI.   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 the total cost of owning and operating these assets while delivering the 

desired service levels through the following formal tools.  The first key decision 

process in asset management is to determine when the individual assets may need 

rehabilitated or replaced. Retirement funding requirements are forecasted using the 

aŀƴǳŦŀŎǘǳǊŜǊΩǎ !ƴǘƛŎƛǇŀǘŜŘ {ŜǊǾƛŎŜ [ƛŦŜ όa!{[ύ ŦƻǊ ŜŀŎƘ ŀǎǎŜǘ ǘȅǇŜ όǎŜǿŜǊ ǇƛǇŜǎΣ 

manholes, etc.).  As HPU moves forward in maturing asset management, RISK 

principles will replace MASL principles. 

As shown in the table and Figure 11 below; the HPU sewer enterprise fund will 

need to retire $12,890,379 of 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 $586,948 / yr.  

 

 

Figure 11 

Objective #7 Analysis:  HPU sewer rates must generate $587,000 for asset 

retirement each year over the next twenty-five years. 

Sewer Fund Description 100% CARV Net Book Value 25 Yr. CARV % 25 Yr. $ ASCO

911161 48641Blacks Run Interceptor 25,893,920$         14,798,496$         1,799,578$           7% 2,194,937$           87,797$              

911161 48734Metering System 2,758,462$           2,036,566$           1,058,851$           38% 1,301,296$           26,026$              

911161 48735Collection & Transmission Assets 89,168,473$         51,253,462$         8,944,524$           11% 10,127,644$         405,106$           

911161 48736Pumps 1,620,077$           791,750$               $1,087,426 67% $1,450,470 58,019$              

911161 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$        11% 15,569,278$         586,948$           

ACSO Analysis
Code ID#
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XII. Obsolescence Mode 
 

Objective #8 requires HPU to maintain a pipe and manhole inventory for 

materials types with 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 #8 Analysis: HPU maintains a pipe inventory for materials types with 

inventory divided equally among clay, concrete, and PVC materials.  
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XIII.  Asset Management at HPU 
 

a) Long Term Financial Model (LTFM):  

 

Objective #9 requires HPU to manage a Long-Term Financial Model (LTFM) to 

identify funding and expenses that are necessary to meet sewer asset management 

goals. 

 

 
 

Objective #9 Analysis:  The HPU-Water Worth Sewer Long Term Financial 

Model for FY2022 Budget suggested a rate increase of 2.25% per year through 

2023-2027, 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 development and 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: 

 

¶ HPU has developed asset AMPS and therein integrated asset management 

maintenance activities into baseline schedules of sewer management, I&I 

abatement program and Field Utilities work management. 

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

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

¶ For FY2020, 47% 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 in 102,107 feet of sewer in FY2020. 

 

 

 

 

 

 

 

 

 

 

 

 



33 
 

i. Integrated Asset Management 

 

a. Decision Strategy 

Shown below is the decision tree that is conveyed in the HPU Sewer Pipe AMP.  

Identified are various activities (predictive, preventive, repairΩ and R&R) used by 

HPU under both scheduled and unscheduled agendas.  Further 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 schedule activities and to formulate data into useful information in the asset management decision 

processes. 

 

 

 

 

 

 


