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September 22, 2017

Lift Station Condition 
Assessment and 
Electronic O&M Manuals

TACWA Meeting

NTMWD Wastewater 
System
 Serves approximately 1 million 

residents

 Over 500 square miles

 25 cities/communities

 14 WWTPs

 Upper East Fork Interceptor System 
(UEFIS)
o 1 million LF of interceptors and force 

mains

o 19 lift stations

 Sewer System
o 270,000 LF of interceptors and force 

mains

o 4 lift stations

UEFIS
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 Lift Station Condition Assessment
oDetermine consistent baseline condition of lift stations

o Identify assets needing immediate attention

oPrioritize capital and operational improvements to extend 
asset life

 Electronic O&M Manuals for Lift Stations
oDevelop centralized location of documentation

oProvide access to electronic O&M manuals by operators in 
the field (tablets)

Project Goals

 Project must be completed by September 30, 2017

Collection of needed documentation

Coordination across multiple departments
o Wastewater Operations

o Engineering & Planning

o Technical Services
• Vibration Crew

• Electrical

• Instrumentation

o Information Technology

o Records

Project Challenges
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Lift Stations 
Geographically 
Grouped to Stagger 
the Work

Schedule Staggered 
to Produce

46 Deliverables
in 8 Months
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Lift Station Condition 
Assessments

Lift Station Electronic 
O&M Manuals

Agenda

Condition Assessment Levels

Level 5 
Destructive 

Forensic Testing 

Level 5 
Destructive 

Forensic Testing 

Level 4
Non-destructive 
Forensic Testing

Level 4
Non-destructive 
Forensic Testing

Level 3
Performance Testing

Level 3
Performance Testing

Level 2
Visual Field Inspection

Level 2
Visual Field Inspection

Level 1
Desktop Analysis

Level 1
Desktop Analysis
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Scope of Work Summary for Lift Station
Condition Assessments

Level 4: 
Pump 

Vibration 
Testing (7)

Level 4: 
Pump 

Vibration 
Testing (7)

Level 2: Field 
Inspections 

(22)

Level 2: Field 
Inspections 

(22)

Condition 
Assessment 

Reports
(22)

Condition 
Assessment 

Reports
(22)

Lift Stations 
Prioritized by 

Condition

Lift Stations 
Prioritized by 

Condition

Level 1: 
Desktop 

Review (22)

Level 1: 
Desktop 

Review (22)

Level 3: 
Rapid 

Performance 
Assessment 

(22)

Level 3: 
Rapid 

Performance 
Assessment 

(22)

Lift Stations 
Prioritized by  
Criticality to 

System 
Operations

Lift Stations 
Prioritized by  
Criticality to 

System 
Operations

Final Report 
(Lift Station 

Needs 
Prioritized by 

Combined 
Condition/ 
Criticality)

Final Report 
(Lift Station 

Needs 
Prioritized by 

Combined 
Condition/ 
Criticality)

TCEQ 217 influent pipe invert 
elevation compliance

10 of 22 lift stations meet
this criteria

TCEQ 217 active wetwell 
volume formula compliance

3 of 22 lift stations meet 
this criteria

Variable speed wetwell volume 
at minimum flow

8 of 22 lift stations meet 
this criteria

TCEQ 217 force main flushing 
velocity > 5 feet per second

19 of 22 lift stations can 
produce required flow

Net Positive Suction Head 
(NPSH) Available vs. Required

17 lift stations adequate; 4 
marginal; 1 are negative

• Review As-Builts and Shop Drawings

• Review operational history and known maintenance issues

• Check the following:

Level 1 – Desktop Review
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• Three Disciplines:
› Process/Mechanical

› Electrical

› Instrumentation & Control

• Limited Structural (District provided 
wetwell photos)

• HDR Standard Condition 
Assessment Forms Used

• Each Asset Scored for:
› Condition

› Reliability

› Performance/Capacity

Level 2 – Field Inspections

• Process Mechanical

› Pump

› Valve

› Piping

• Structural

› Wetwell Condition from Photos

• I&C

› Primary Element

› Controller (PLC, RTU, DCS)

› Computers, Software, Network 
Communication

› Radios and Associated 
Equipment

• Electrical

› Electric Motor

› Engine Generator

› Uninterruptable Power Supply 
(UPS)

› Variable Frequency Drive (VFD) 

› Transformer

› Switchgear

› Motor Control Center

› Panelboard

Asset Types Inspected Include:
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• Look, listen, and feel for 
vibration/cavitation

• Check:

› individual pump flow using 
pump or station meter

› suction and discharge 
pressure

› pump level (machinist’s 
level)

• 14 of 22 lift stations with 
vibration/cavitation issues

• 7 lift stations recommended for 
further vibration testing

Level 3 – Lift Station Rapid Assessments

• Allowable vibration per Hydraulic 
Institute standards for these types 
of wastewater pumps is 0.34 
inches/second

• If nickel stands, vibration < 0.1 
in/sec

• If penny stands, vibration < 0.05 
in/sec

Simple Vibration Test –
Nickel & Penny Test
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Level 4 – Vibration Testing – 7 Lift Stations

• Determine Natural Frequency of each pump

• Measure each pump’s operating vibration

• Determine if a Resonance is occurring 
(Natural Frequency within the operating range)

• Identify any system related vibration 

› NPSH issue

› Pump operating off of curve

› Wetwell turbulence

• 8 of 20 pumps tested had vibration > HI Standard

• 7 of 20 pumps tested had a Resonance

• Typical recommendations for pumps with vibration problems:

› Reprogram SCADA to prevent VFDs from operating at Resonance speed(s)

› Replace older pumps

› Modify newer pumps to move the natural frequency out of the operating frequency range

Vibration Testing Reports Produced for the 7 Lift Stations

Pump manufacturers 
can conduct a modal 
analysis to determine 
pump body weaknesses

Modifications can be 
made to increase 

stiffness to change 
natural frequency
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Each Asset is Rated and Scored to Develop an 
Overall Asset Score – Example: Prairie Creek LS Proc/Mech

Weighted 
Score

Weighted 
Score

Weighted 
Score

(X 0.25) (X 0.75) (X 1.00)

PMP000939 Pump No. 1 3 3 3 9 2.25 4 3.00 4 4.00 9.25

PMP000940 Pump No. 2 3 3 3 9 2.25 4 3.00 4 4.00 9.25

PMP000941 Pump No. 3 3 2 3 8 2.00 4 3.00 4 4.00 9.00

CKV000XXX Pump No. 1 Check Valve 2 3 2 7 1.75 3 2.25 3 3.00 7.00

VLV001676 Pump No. 1 Gate Valve (Suction) 2 3 2 7 1.75 2 1.50 3 3.00 6.25

VLV001679 Pump No. 1 Gate Valve (Discharge) 2 3 2 7 1.75 2 1.50 3 3.00 6.25

CKV000XXX Pump No. 2 Check Valve 3 3 2 8 2.00 3 2.25 3 3.00 7.25

VLV001677 Pump No. 2 Gate Valve (Suction) 2 3 2 7 1.75 2 1.50 3 3.00 6.25

VLV001680 Pump No. 2 Gate Valve (Discharge) 2 3 2 7 1.75 2 1.50 3 3.00 6.25

CKV000XXX Pump No. 3 Check Valve 2 3 2 7 1.75 3 2.25 3 3.00 7.00

VLV001678 Pump No. 3 Gate Valve (Suction) 2 3 2 7 1.75 2 1.50 3 3.00 6.25

VLV001681 Pump No. 3 Gate Valve (Discharge) 2 3 2 7 1.75 2 1.50 3 3.00 6.25

VLV003826 Surge Relief Valve 2 3 2 7 1.75 2 1.50 3 3.00 6.25

VLV001683 Surge Relief Isolation Valve 2 3 2 7 1.75 2 1.50 3 3.00 6.25

PMP000XXX Sump Pump No. 1 3 4 2 9 2.25 2 1.50 4 4.00 7.75

PMP000XXX Sump Pump No. 2 3 4 2 9 2.25 2 1.50 4 4.00 7.75

VLV001682 Header Isolation Valve 2 2 2 6 1.50 2 1.50 2 2.00 5.00

NA Above Ground Pipe 3 2 2 7 1.75 2 1.50 3 3.00 6.25

Process/Mechanical

Asset ID Asset Description

Assessment Score Criticality Score Useful Remaining Life Score

Total Asset 
ScoreCond Rel Cap Total

Relative 
Criticality

Useful 
Remaining Life 

Score

Develop Prioritized Improvements List for Each Lift Station 
– Example: Prairie Creek Lift Station

9.25 Process/Mech Pump No. 1 Replacement (w/Motor) 0-5  $                   122,000 

9.25 Process/Mech Pump No. 2 Replacement (w/Motor) 0-5  $                   122,000 

9.00 Process/Mech Pump No. 3 Replacement (w/Motor) 0-5  $                   152,000 

9.00 I&C Wetwell Level Instruments 0-5  $                     20,000 

7.75 Process/Mech Header Iso GV (20-inch) 6-10  $                     28,000 

7.25 Process/Mech Pump No. 2 CV (14-inch) 6-10  $                     11,000 

7.00 Process/Mech Pump No. 1 CV (14-inch) 6-10  $                     11,000 

7.00 Process/Mech Pump No. 3 CV (14-inch) 6-10  $                     11,000 

6.50 Electrical MCC Replacement 0-5  $                   163,000 

6.25 Process/Mech Pump No. 1 Suction Iso GV (18-inch) 6-10  $                     24,000 

6.25 Process/Mech Pump No. 1 Discharge Iso GV (14-inch) 6-10  $                     11,000 

6.25 Process/Mech Pump No. 2 Suction Iso GV (18-inch) 6-10  $                     24,000 

6.25 Process/Mech Pump No. 2 Discharge Iso GV (14-inch) 6-10  $                     11,000 

6.25 Process/Mech Pump No. 3 Suction Iso GV (18-inch) 6-10  $                     24,000 

6.25 Process/Mech Pump No. 3 Discharge Iso GV (14-inch) 6-10  $                     11,000 

6.25 Process/Mech Surge Relief Valve (8-inch) 6-10  $                     16,000 

6.25 Process/Mech Surge Iso GV (8-inch) 6-10  $                        4,000 

6.25 Process/Mech Exposed Piping Recoating 0-5  $                     30,000 

5.75 Structural Wetwell Coating 0-5  $                   119,000 

5.75 Structural Bypass Pumping for Wetwell Coating 0-5  $                   120,000 

Estimated 

Construction CostaAsset Score Discipline Description
Timeframe 

(years)
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Final Report Combines Results of Individual Assessments

Lift Station Name 
Average Asset Condition Score Total 

Condition 
Score 

Process/ 
Mechanical 

Electrical I&C Structural 

Plano Spring Creek #1 8.29 8.94 6.69 6.50 30.42 

Lower White Rock Creek 6.98 7.79 5.81 6.25 26.83 

McKinney at Wilson Creek 6.67 5.67 6.29 8.00 26.62 

Lakeside 7.32 5.25 6.44 6.50 25.51 

Buffalo Creek 6.63 5.93 6.57 5.75 24.89 

Indian Creek 6.46 5.47 5.85 6.50 24.29 

Prairie Creek 6.99 6.13 5.34 5.75 24.20 

Preston Road 6.38 5.50 5.66 6.50 24.03 

Beck Branch 6.63 5.52 5.29 6.50 23.94 

Plano Spring Creek #2 5.62 5.86 5.92 6.50 23.90 

Lower Rowlett 6.67 5.73 5.23 5.75 23.38 

Lower East Fork 5.93 6.03 5.96 5.25 23.18 

Upper White Rock Creek 6.43 5.32 4.78 6.50 23.02 

Upper Rowlett 6.45 4.97 5.06 6.50 22.98 

Renner Road 6.42 5.80 5.00 5.75 22.97 

Upper Cottonwood 6.54 4.50 4.97 6.50 22.51 

Princeton 6.03 4.70 5.61 5.75 22.10 

Richardson Spring Creek 6.16 5.14 4.98 5.75 22.02 

Forney 5.63 5.19 5.14 5.75 21.71 

Dublin Road 5.19 5.15 4.77 5.75 20.85 

Wilson Creek 5.46 5.00 4.73 5.00 20.18 

North McKinney 5.42 4.77 4.73 4.75 19.67 

Average 6.38 5.65 5.49 6.08 23.60 

Lift Station Name 
System 

Criticality 
Weighted Criticality 

Score (x3) 

Preston Road 5 15.00 

Beck Branch 4 12.00 

Lakeside 4 12.00 

McKinney at Wilson Creek 4 12.00 

Lower White Rock Creek 4 12.00 

Plano Spring Creek #2 4 12.00 

Upper White Rock Creek 4 12.00 

Buffalo Creek 3 9.00 

Indian Creek 3 9.00 

Lower Rowlett 3 9.00 

Upper Rowlett 3 9.00 

Richardson Spring Creek 3 9.00 

Forney 3 9.00 

Upper Cottonwood 3 9.00 

Princeton 3 9.00 

Dublin Road 3 9.00 

Prairie Creek 2 6.00 

Lower East Fork 2 6.00 

Renner Road 2 6.00 

Wilson Creek 2 6.00 

North McKinney 2 6.00 

Plano Spring Creek #1 1 3.00 

Average 3.05 9.14 

Ranking by Condition: Ranking by Criticality:

Combined Condition/ 
Criticality Ranking

Lift Station Name 
Condition 

Score 
Criticality 

Score 
Total 

OPCC for 
Recommended 
Improvements 

Preston Road 24.03 15.00 39.03 $4,644,000  

Lower White Rock Creek 26.83 12.00 38.83 $2,157,000  

McKinney at Wilson Creek 26.62 12.00 38.62 $2,015,000  

Lakeside 25.51 12.00 37.51 $533,000  

Beck Branch 23.94 12.00 35.94 $691,000  

Plano Spring Creek #2 23.90 12.00 35.90 $782,000  

Upper White Rock Creek 23.02 12.00 35.02 $1,908,000  

Buffalo Creek 24.89 9.00 33.89 $812,000  

Plano Spring Creek #1 30.42 3.00 33.42 $2,554,000  

Indian Creek 24.29 9.00 33.29 $978,000  

Lower Rowlett 23.38 9.00 32.38 $3,744,000  

Upper Rowlett 22.98 9.00 31.98 $1,477,000  

Upper Cottonwood 22.51 9.00 31.51 $877,000  

Princeton 22.10 9.00 31.10 $672,000  

Richardson Spring Creek 22.02 9.00 31.02 $70,000  

Forney 21.71 9.00 30.71 $110,000  

Prairie Creek 24.20 6.00 30.20 $1,144,000  

Dublin Road 20.85 9.00 29.85  --- 

Lower East Fork 23.18 6.00 29.18 $215,000  

Renner Road 22.97 6.00 28.97 $1,232,000  

Wilson Creek 20.18 6.00 26.18 $51,000  

North McKinney 19.67 6.00 25.67 ---  

Average 23.60 9.14 32.74 $1,333,300  

Total       $26,666,000  

Total High Priority    $12,730,000 

Total Medium Priority    $11,184,000 

Total Low Priority    $2,752,000 

• Results in prioritized, 
systemwide lift station 
improvement needs

• These needs, combined with 
growth/capacity needs, can 
be considered in annual CIP 
planning
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• Final Report also provides general operational recommendations for:
› Wetwell operational levels

› NPSH guidelines

› Pump cycling

› Vibration (identify and prevent resonance)

› Force main flushing velocities

• Final Report also provides specific operational recommendations for each 
lift station

Operational Recommendations to Increase Asset Life

Lift Station Condition 
Assessments

Lift Station Electronic 
O&M Manuals

Agenda
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O&M Manual Content per EPA:
“Considerations for the Preparation of O&M Manuals”

1. Description of operation and 
control
 Unit processes/equipment

 Normal and alternate operations

 Automation

2. Maintenance

3. Design attributes / capacity

4. Safety

5. Staffing and responsibilities

6. Testing and analysis

7. Records and recordkeeping 

8. Permit information

Advantages of Electronic O&M Manuals

• One master copy resides on server

• Full access in the field

• One-click access to:

• Version control: easily updated each 
time a change is made to the facility 

• Can “surf” the facility for information

• Helps to address “Brain Drain” as 
experienced employees retire

Typical Information 
Management System: 

 Equipment manuals

 Construction 
drawings

 Photos

 Reports

 Records

 SOPs

 Safety info.
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Electronic O&M Client Server Architecture

Electronic O&M Manuals Completed for All Lift Stations
- Framework in Place for Entire Wastewater System
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eOM Sections for Each Lift Station

• Description

• Figures

• Equipment

• Operation & Control

• Startup & Emergency Operations

• Routine Maintenance

• Miscellaneous

eOM – Description
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eOM – Figures

eOM – Equipment
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eOM – Operation and Control

eOM – Routine Maintenance
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eOM – Miscellaneous
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