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Why Asset Management Plan (AMP)

• Increasing your knowledge of your system

• Prioritizing rehabilitation and replacement needs

• Reducing system “down-time” and the number of emergency repairs

• Showing investors and the public that you are using their money 

effectively and efficiently
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Five Core Questions

Asset 
Management

1. Current State of 
Assets

2. Level of Service

3. Critical Assets
4. Minimum Life 

Cycle Cost

5. Long-term Funding 
Plan
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Condition Assessment

The outputs of inspections are raw data that need to be translated into 

information.

By analyzing the data, the condition of the asset is obtained.

In-depth review and analysis of data
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Data Format (PACP)



Data Format (Misc.)



Data cannot imported from another format

Data cannot exported into different formats

6500 Inspections 

85,000 conditions records 

47,000 incompatibility errors

Incompatibility Problems
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Data Transformation Tool
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Converted Data to PACP Format



Benefits of Transformation Tool

• Intuitive user interface

• Ability to integrate with other applications already in use 

• Configurability

• Scoring Assets 

• Analytics to prioritize asset management activities

• Customizable Reporting 
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Data Quality Problems

• Problems with data that deserve review:

Missing Information

Redundancy

Accuracy

Inconsistency
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ASSET

KEY SEGMENTID
UPSTREAM_MA

NHOLE
DOWNSTREAM_

MANHOLE
PIPE_TYPE PIPE_SHAPE HEIGHT WIDTH ADDRESS

566
Sta. Maria & 
Water M/H.

1043 1044 PVC Circular 8 8
Sta. Maria & 

Water
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MAIN_INSPECTION

KEY ASSET REVERSED SCHEDULED_DATE WEATHER COMMENT PROJECT OPERATOR

695 566 -1 6/25/2014 7:15:33 AM Dry
Started of on Sta. Maria 

towards Juarez upstream 
towards Water.

86 Raul Alfaro

MANHOLE
KEY MANHOLE_ID

1043 Juarez M/H..

1044 Water & Sta. Maria

1045 Sta Maria M/H

OBSERVATION
DISTANCE CODE LENGTH CLOCK_FROM CLOCK_TO SEVERITY INSPECTION COMMENT

0
START AGAINST 

FLOW
695



• ASSET Table provides the pipe features (72 rows):

Manhole Information

Material

Shape

Dimension

Length
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Column Description Comment
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KEY Primary Key 100% N/A 100% N/A

SEGMENTID Developed based on MAHONHOLE_ID Data Redundancy 100% 40% 40% 26%

UPSTREAM
MANHOLE

Manhole number
Ref to MANHOLE Table

This number is not representing unique MH 100% ? ? ?

DOWNSTREAM
MANHOLE

Manhole number
Ref to MANHOLE Table

This number is not representing unique MH 100% ? ? ?

WIDTH
The width is not required for circular 
pipes (all pipes in the database)

Data Redundancy 100% N/A 0% N/A

ADDRESS Based on SEGMENTID Data Redundancy 100% 30% 0% 94%

ASSET_LENGTH The total length of the pipe
For all the pipes the asset length is equal to 
the surveyed footage

83% N/A N/A 0%
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• MAIN_INSPECTION Table provides some information on the 

inspection (72 rows):

Operator

Weather

Reason

Date

Comments 18

MAIN_INSPECTION Table



Column Description Comment

C
o

m
p

le
te

n
e

ss

C
o

n
si

st
e

n
cy

U
n

iq
u

e
n

e
ss

A
cc

u
ra

cy

KEY Primary Key The inspection Identifier 100% N/A 100% N/A

ASSET Foreign Key to ASSET Table It helps to join two tables 100% 100% 100% 100%

REVERSED It shows the reverse setup
Because of manhole numbering issues it 
could not be evaluated

100% N/A N/A N/A

COMMENT Direction and Location
Data Redundancy. The useful information is 
hard to be extracted. 

100% 70% 18% 87%

OPERATOR The name of the inspector There is only two names 100% N/A N/A N/A

REASON The purpose of the inspection 9 different reasons has be detected 98% N/A N/A N/A

SURVEYED
FOOTAGE

The length of the surveyed segment The information comes from observations 98% 100% N/A 100%

DATE_START
DATE_END

The date and time of inspection DATE_START will be considered as a reference 100% 100% N/A 100%
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• MANHOLE Table provides some information on the manholes 

(143 rows):

Manhole ID

Address
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MANHOLE Table



Column Description Comment
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KEY Primary Key
The keys are unique but they are not 
manhole identifier

100% N/A 100% N/A

MANHOLE_ID It represents the manhole address The manholes are not defined individually 100% 75% 40% N/A
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• OBSERVATION Table provides some information on the 

conditions (724 rows):

Code

Distance

Clock Positions

Severity
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OBSERVATION Table



Defect Groups

23

33%

44%

22%

2%

Miscellaneous

Construction

Structural

Opertional



Data Quality of the Defects
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75%

25%

Consistency

34%

66%

Uniquness

82%

18%

Completeness



• Data should be evaluated at the first step!

• Develop algorithms to address the data quality problems.

Data Redundancy

Extracting information

Cross checking the values

• This process can be done automatically or by the operator.

25

What to Do?
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Automated Data Quality Resolution
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PACP Data

Report for 

Evaluation

4. Keep All the 

Records

1. Is there any reverse 

manhole coding

Yes

2. US-DS Count = 1 3. PSR = 1

5. Evaluate the 

Inspections

6. Same PSR

7. Evaluate the 

Inspections

No

Yes

Yes

No

No

No

8. Similar Pipe Features

Yes

No

9. Within 2 Month 

Time Span

Yes

No

10. Total Length = 

Surveyed Length

Yes

Yes

11. Combine the 

latest inspections 

with reverse 

setups

No

12. Keep the latest 

oinspection
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Conclusion
• In-Depth Data Review is essential 

• Data Structure can be improve for data accessibility 

• Quality problems can be addressed automatically

• Data analytics can be implemented on quality approved databases
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