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EPA’s Five Core Questions

1. What is the current status of my assets?

2. Which assets are critical to providing those services?

3. What is the required sustainable level of service?

4. What are the best O&M and CIP strategies?

5. What is the best long term funding strategy?
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Creating Your Asset Inventory

* First step — gather all £ AT
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Creating Your Asset Inventory

L ]
e Record as much attribute ENLML LR
R R Sewer Gravity Pipes

| nfo r m at | O n a S yo u h ave FID Shape FACILITYID MATERIAL DIAMETER MAIN SHAPE

b 0| Polyline 300 to 301 Vitrified Clay Tile 8 | Circular

ti m e/b u d et fo r 1 [Palyline 301 to 185 Vitrified Clay Tile & | Circular

g 2 |Paolyline 185 to 184 Vitrified Clay Tile = |Circular

3 [Palyline 184 to 182 Vitrified Clay Tile 2 |Circular

: 4|Paolyline 182 10 183 Vitrified Clay Tile 10 | Circular

¢ GPS Iocatlon Of manhOIel Valve) 5| Polyline 183 to Hospital Pump |Vitrified Clay Tile 10 | Circular

. | & |Polyline 175 10 176 Vitrified Clay Tile 8 |Circular

hydrant, outfall (a requirement!) *rayine [17010177 Ve Oy T 3 Gt

& |Polyline 177 to 178 Vitrified Clay Tile 8 | Circular

H H 9| Polyline 178 to 179W Vitrified Clay Tile 8 | Circular

* Year of installation o [P irsivis 15— vidied iaTic o

. . 11| Palyline 179 to 180 Vitrified Clay Tile 2 |Circular

° D t 12| Palyline 120 to 181 Vitrified Clay Tile 10 | Circular

lameter or size 12| Polyline 181 to 182 Vitrified Clay Tile 10 | Circular

. 14| Polyline 186 to 187 Vitrified Clay Tile 8 |Circular

® M ate rila I 15 | Palyline 187 to 180 Vitrified Clay Tile 8 | Circular

18| Polyline 190 to 181 Vitrified Clay Tile 10 | Circular

. . . 17 | Falyline 188 to 187 Vitrified Clay Tile 2 |Circular

o Rl m/lnve rt E|evat|0n5 18 | Palyline 189 to 180 Vitrified Clay Tile = |Circular

12| Palyline 191 to 180 Vitrified Clay Tile 2 |Circular

. . . 20 | Palyline 142 to 141 Vitrified Clay Tile 2 |Circular

o Th t | t g t f 21| Polyline 141 to 140 Vitrified Clay Tile 8 |Circular

e COS IS I n Oca I n a Sse S O r 22 |Polyline 140 to 1298 Vitrified Clay Tile 8 |Circular

. . e . 23| Polyline 1398 to 1394 Vitrified Clay Tile & |Circular

the first time and driving from st[Fonine 1At tes —visiad ciayTie [

25 |Polyline 13910 128 Vitrified Clay Tile 2 |Circular

28 | Palyline 138 to 180 Vitrified Clay Tile 8 | Circular

place to place! .

14

Sewer Gravity Pipes ]
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Asset Inventory

Legend
Gravity Main Material
Aavlonitrile Butadiene Styrene
Asbestos Cement
3\ P y ¥ R Corrugated Metal
LB \ad . Dugctile Iron
"ﬁt E"? = High-Density Polyethylene
[ * ) Polyvinyl Chloride
{ =~ Vitrified Clay Tile
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Condition Assessments

* Condition scores are a key aspect of
asset management best practices

» Use/create a quantitative scoring
system (we recommend a condition
score out of 10)

* To make future data processing
easier, enter data into a Microsoft
Excel spreadsheet or Access
database, if self performing; if hiring
a contractor, specify the same

 Make sure the data is consistent, use
drop-down menus when appropriate

|E-_§| MenuForm

“‘[ 5] searchOutfalls ",

Search Outfalls

[ wome |

|Ou|:|"a|| ID ||Da|:e mmd”

Street Location

|| Qutfall Description ||Ou|:|"a|| Size [ Clear Filters ]

[ Apply Filter ]

"R

—

[ select |08 | 5/23/2019 | Teall Avenue | |
[ select |09 | 5/23/2019 | Teall Avenue | |
[ Select ]|1m122 || 9/14/2007 || Dewitt Road || Pipe ||15"
[s._qect ]|1m2 || 5/3/2007 || Park Street || Pipe ||35"
[ Select | 2000-3 | 5/3/2007 | Park Street | Pipe 36"
[ Select ”1{}{}0—36 || 12/18/2006 || Hiawatha Boulevard || cref ||48"
[ select | 10004 | 5/3/2007 | Park Street | Pipe 136"
[ select | 1001-3 | 5/15/2007 | MedoraPlace | Pipe |10
[ select | 1002-1 | 5/3/2007 | Park Street | cre a8
[ Select |1005-1 | 1/11/2007 | East Florence Street | Pipe 15"
[ Select ”1005—11 || 6/6/2007 ||1iawatha Boulevard Wes” cref ||36"
[ Select |1005-120 | 9/14/2007 | Dewitt Road | Pipe 136"
[ Select | 2005-5 | 1/23/2007  Northend Coldbrook Drive Pipe 15"
[ select | 1006-6 | 6/19/2007 | Dewitt Street | Pipe 42"
[ select | 1007-5 | 6/19/2007 | Dewitt Road | Pipe 42"
[ select | 1008-7 | 6/19/2007 | Dewitt Road | Pipe 12"
[ select |1010-17 | 11/20/2006 | Bear Street | cre 36"
[ Select |1010-20 | 5/4/2007 | InterTrans Center | cre 16'x10'
[ Select ”1010—4 || 6/19/2007 || Dewitt Road || cre ||24"
[ Select |1011-3 | 6/19/2007 | Dewitt Road | Pipe 8"
[ Select | 1015-1 | 1/11/2007 |  Monticello Drive || cre 18"
[ Select ]|1015 2-1 || 5/15/2007 || Camp Avenue || Pipe ||1a"
l

Select |1015 2-2

|| 6/19/2007 ||

Dewitt Road

||12"

[

Select |1015-39 12/19/2006 BearStreet

XXX X[XRRNX[XRR[XX| R R X|[RX|| R XX K] R]|X




Condition Assessments

National Association of Sewer Service Companies (NASSCO)
e Pipeline Assessment and Certification Program (PACP)
 Manhole Assessment and Certification Program (MACP)
e Lateral Assessment and Certification Program (LACP)

A defect code and associated score is recorded from which

a composite score for the asset can be further calculated

This type of inspection is more involved and costs more

Not applicable to all buried pipelines




The Dilemma:

“l only have budget to perform
condition assessments on a portion
of my system, where do | start?”



Condition Assessments

* No flEld based condition Condition Score Based on Pipe Age and Material
data yet? Take a step back 10
and create a condition
score for each asset based
on.

* the estimated installation
date
* design life of the asset

/

Condition Score: 1-3 Good, 4-7 Fair, 8-10 Poor

1 21 a1 61 81 101 121 141
Pipe Age (Years)

—PVC —VCP —AC Concrete <70
——Concrete 70-90 ——Concrete >90 ——Other ——CIPP Lining



Likelihood of Failure

Adjusted Remaining Useful Life (RUL) Likelihood of Failure (LoF)
Adjusted RUL A
= ((—0.125 * Condition Score) + 0.75) LoF = EUL ~ Adjusted RUL x 10

« EUL + RUL EUL

Adjusted
Condition Remaining
Useful Life

Likelihood
of Failure

Design Life

(EUL)







Legend:

. Sewer Network Structures

MANHOLE LIKELIHOOD OF
FAILURE SCORE (1-10)

. 1.00-3.99
. 4.00-7.99

» 8.00-10.00

GRAVITY PIPE LIKELIHOOD OF
FAILURE SCORE (1-10)

> -1.00-3.99

> 4.00-7.99

> 8.00-10.00
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Consequence of Failure

* The consequence of failure (CoF) score illustrates the consequences
to the functionality of the system, the community, and the
environment if that asset fails

* Create a more objective scoring rubric based on defined categories:
* Pipe shape * Proximity to Structures

* Size * Pressure Zone
e Material * Proximity to CSOs/SSOs (if applicable)
* Depth  Accessibility to Repair/Traffic

Other unique or critical aspects of the
system

* Weight each category and calibrate results with municipal staff

Critical Facilities Being Served



Consequence of Failure

Gravity Systems .. . Weighted
Negligible = 0 Low =0.5 Moderate = 1.0 Severe =1.5 Weighting | Score
Consequence Category Score
. Rectangle / Flat Bottom .
Pipe Shape Round Square Round Oval / Egg 10% 1.5 1.0
Size <8" 8" -23.99" 24" - 47.99" >48" 15% 1.5 1.5
Clay Til
Material PVC ay Tile / Asbestos Cement | Brick / Web Tile 5% 1.5 0.5
Concrete
Depth <5' 5-9.99' 10'-19.99' >20' 5% 1.5 0.5
Critical Facilities Being Residential | Re5|dent|al,"- Commercial Hospital/Industrial/S 10% 15 10
Served Light Commercial chools
Proximity to Structures Off Road; DOT Roads w/in Within 25 feet of
e Non DOT Roads Creek or Lake;
(Roads/Buildings/ No Nearby ) 50 feet; 20% 1.5 2.0
w/in 25 feet o Interstate; or
Lakes/Creeks) Structures Under Buildings . .
Railway Crossings
SSOs in WRRF
.. CSOs in WRRF | CSOs <4,000 feet _
Proximity to CSOs/SSOs No CSOs/SSOs . Service Area/CSOs 20% 1.5 2.0
Service Area away
<1,000 feet away
Accessibility to Repair <500 cars perday| >500and <= > 2,500 and <
) >5,000 cars per da 15% 1.5 1.5
[Traffic (no data) 2,500 cars per day | 5,000 cars per day P y ’
TOTAL Weighted Score = (Score/1.5) * % * 10| 100% 12.0 10.0




Legend:
. Sewnt Network Structures

MANHOLE CONSEQUENCE OF
FAILURE SCORE (1-10)

. 1.00-3.99
. 4019

. 2.00-10 00
GRAVITY PIPE CONSEQUENCE OF
FAILURE SCORE (1-10)
1,00 - S 20

- 400-790

w——. 00 - 10.00




Legend:

° Sewer Network Structures
MANHOLE CONSEQUENCE OF
FAILURE SCORE (1-10)

° 1.00-3.99

° 4.00-7.99

B 8.00-10.00
GRAVITY PIPE CONSEQUENCE OF
FAILURE SCORE (1-10)

> 1.00 - 3.99

> 4.00-7.99

> 8.00 - 10.00




Risk/Criticality Analysis

Consequence
of Failure
Score

Likelihood of
Failure Score

* Brings together the consequence of an asset failing and the likelihood that
it will fail

e Puts assets on a level playing field and makes it easier to compare “apples
to oranges”

* Allows for a prioritized ranking based on the knowledge of the asset today



Risk Based Inspection Prioritization

Collection System High Risk Assets (Top 5 %)

Number of 19

Replacement Install Likelihood of Consequence of
Asset Description Cost Date Failure Failure Risk Risk Management Strategy

AS51695 Gravity Sewer- 95 Van Buren St Ext 44 030.00 1/1/05 10.00 8.20 82.00 Rehabilitation (Lining)

AS1575 Gravity Sewer- 46 N Helmer Ave 49 210.00 1/1/05 10.00 .20 72.00 Rehabilitation (Lining)

7
| AS1584 Gravity Sewer- 126 N MainSt 21046000  1/i/20 1000  7.00  70.00 Replacement

A51704 Gravity Sewer- 12 W State 5t 2,960.00 i1/1/05 10.00 .00 70.00 Rehabilitation (Lining)
 AS1796 Manhole111- 10 E Statest ~~ 6,00000  1/i/20 1000  7.00  70.00 Rehabilitation (Lining)

15,170.00 1/1/20 10.00 B0 68.00 Rehabilitation (Lini

52}170001;1;[]51000 mr.‘i..l.{.i_i s

AS1685 Gravity Sewer- 24 Van Buren 5t 41,810.00 1/1/05 10.00 Rehabilitation (Lining)

(1]
o
[=]
&
8







Legend:

= Sewer Network Structures
MANHOLE RISK SCORE (1-100)
o 1.00-29.99

. 30.00-59.99

. 60.00-100.00
GRAVITY PIPE RISK SCORE (1-100)
> 1.00-29.99

> 30.00-59.99

4

60.00-100.00




Risk Based Capital Improvement Plans

» After assets have been inspected/televised, use the risk score to begin
prioritizing key project areas

e Use the score as a guide, not the final say

* Only a percentage of pipe on a particular road might end up on the high risk list,
however, it may make sense to replace the pipe along the entire road

 When applicable, keep in mind other near term construction projects (sewer,
water, stormwater, gas, paving, etc.) to avoid duplicating restoration costs

* When applicable, take a multifaceted approach to repairing or replacing
pipe, line pipe or repair manholes/catch basins when feasible

e As conditions change, make sure to update your data appropriately to
make your plans as accurate as possible



Questions?
Thank you!

> Barto;h |
@ ) &Joguidice



The expenence to

listen
The power to
olve




