
Extending SAP from a Financial 
Reporting to an Operational Tool

Mr Adam Twose MSc.  (Christchurch City Council)

&

Dr. Becky Macdonald (Jacobs NZ Ltd)



Agenda

• SAP as a Financial Tool

• What Christchurch Wastewater Treatment Plant (CWTP) Assets were 
there in Christchurch City Council’s (CCC) SAP?

• What Assets do Operation and Maintenance teams need in SAP?

• What CWTP Assets are there now in CCC’s SAP?

The “Plan”

• What we’ve done

• What we will do



SAP as a Financial Tool

• For the past 20 years Christchurch City Council (CCC) 
has used the internationally recognised software 
programme known as SAP

• CCC primarily uses SAP as a financial transaction 
tracking tool

• At the Christchurch Wastewater Treatment Plant 
(CWTP) this includes linking operational costs to assets

• SAP can be used for generating maintenance Work 
Orders (WO’s)



What CWTP Assets were there in CCC’s SAP?

Christchurch Wastewater Treatment Plant 
Replacement Value 

No. of Individual Assets in SAP Average value per asset

Granularity of asset breakdown was at a high level;

Digester 5 Digester 6

Asset Manager  Project Manager  Operations Manager 

$900,000,000.00 1,455 $618,556.70



What Assets do Operations need in SAP?

Operations Manager 

Sludge Pipework

Sludge Valves

Hand Railings

Gas Pipework

Gas Valves

Lighting

Level Transmitter Roof Insulation

Pressure / Vacuum 
Release Valves

Sight Glasses

Temperature Gauge

Cladding

Gas Flow Meters

Sludge Flow Meters

Stairway



What CWTP Assets are there now in CCC’s SAP?

Christchurch Wastewater Treatment Plant 
Replacement Value 

No. of Individual Assets in SAP Increase in number of assets

$900,000,000.00 6,080 76%

Granularity of asset breakdown now at operational level that individual 
operational & maintenance tasks can be assigned



The “Plan”

• The “Plan” is called “Effective Operation and Maintenance”, (EO&M for short)

• Plan’s very high level aims;
• Stage 1 – Improve the asset database
• Stage 2 – Improve the operation and maintenance  of the assets and treatment process

• What CCC recognises;
• We do not have the internal resources available to effectively manage the EO&M Plan
• Deemed that an external, impartial resource would elicit the best results and improve the chance of success 

of the project (cross team engagement)

• The contractor will hold two key positions;
• Co-ordination and facilitation of the EO&M plan (extract knowledge from both data sources & personnel)
• Impart and extract technical maintenance and process knowledge to the EO&M Plan



ACTIVITY 1 - BREAK DOWN 
CWTP OPERATION INTO 

PROCESS STAGES



ACTIVITY 2 - DEFINE 
CRITICALITY CRITERIA 

ASSESSMENT PROCESS

Main Process Rating  Classification Description 

WW Network Intake 
Process 

5 Critical 
(Very High) 

Critical that CWTP can receive all network wastewater to 
avoid backlog and uncontrol discharges across network.  

Trade Waste Process 1 Very Low Very low criticality. Industrial waste intake can be bypassed 
or stopped. 

Screening Process 5 Critical 

(Very High) 
Critical –Removal of larger > 3mm non-biological matter is 
removed (screened) prior to processing or bypassing to 
ponds. 

Treatment Bypass  5 Critical 
(Very High) 

Critical to maintain Bypass as continguency for high flow 
events (inflows exceed processing capacity) or treatment 
stage constraints 
-essential to avoid over loading process stages and fouling, 
and avoid backlog and uncontrolled discharges 

Grit Removal Process 3 Important 

(Medium) 
Treatment Stage –Removal of grit / sand and other residual 
non organic solids (<=3mm) from the wastewater stream. 
Grit removal is required to minimise fouling / blockages 
through the downstream treatment processes 

Sedimentation 
Process 

4 Essential 
(High) 

Treatment Stage -Segretaion of hydraulic and solids waste 
streams 

Pumping Process 4 Essential 
(High) 

Trickle filter process stage supply –Potential environmental 
impact on failure. 

Trickle Filters Process 4 Essential 

(High) 
Treatment Stage –Conditioning, Potential environmental  
impact on failure. 

Clarification Process 2 General 
(low) 

Treatment Stage –Conditioning, storage 

Oxidation Ponds 
Process 

4 Essential 
(High) 

Treatment Stage –Conditioning, storage, and essential 
conduit stream to ocean outfall. 

Ocean Discharge 
Process 

5 Critical 
(Very High) 

Critical conduit to ocean outfall 

Digestion Process 4 Essential 
(High) 

Treatment Stage –Biosolids conditioning, gas production, 
storage controls odour, key compliance KPI  

BioGas Process 4 Essential 
(High) 

Important secondary function –collection and use of biogas 
controls odour, key compliance KPI 

Sludge Thickening 
Process 

2 General 
(low) 

Treatment Stage –Biosolids conditioning 

Sludge Dewatering 
Process 

2 General 
(low) 

Treatment Stage –Biosolids conditioning 

BioSolids Drying 
Process 

2 General 
(low) 

Treatment Stage, Biosolids conditioning 

Utilities Rating  Classification Description 

Electricity Reticulation 5 Critical 
(Very High) 

Critical process utility 

Foul air / Odor control 4 Essential 
(High) 

Critical process utility 

Power Generation 1 Minor 
(Very low) 

Secondary function, economic benefits 

Compressed Air  4 Essential 
(High) 

Essential utility 

Hot Water Generation 4 Essential 
(High) 

Important utility for digestion process 

C1 -Potable Water 
Supplies 

1 Minor 
(Very low) 

Not required for WW treatment 

C2 –Bore Water 
Supplies 

3 Important 
(Medium) 

Important Utility – Wastewater processes, Cooling water for 
compressors and pump glands 

C3 – Waste Water 
Supplies 

1 Minor 
(Very low) 

Not required for WW treatment 

 



ACTIVITY 2 - DEFINE 
CRITICALITY CRITERIA 

ASSESSMENT PROCESS

Screen
(5)

Lifting 
Equipment 

(3)

Launder 
System

(4)



ACTIVITY 2 - DEFINE 
CRITICALITY CRITERIA 

ASSESSMENT PROCESS

Screen 
Steps

(4)

Screen 
Seals

(3)

Screen 
Motor

(5)



ACTIVITY 3 - IDENTIFY CWTP OPERATIONAL ASSETS

• Asset Information is 
currently being collected 
with Fulcrum Application 
on a tablet



ACTIVITY 3 - IDENTIFY CWTP OPERATIONAL ASSETS

• Updating all CWTP 
Process and 
Instrumentation 
Diagrams (P&ID’s)

• Established a common 
tag register between 
PIDs, Control System 
Database, and the SAP 
database



ACTIVITY 4 - CAPTURE ALL PHYSICAL OPERATIONAL 
ASSETS IN SAP



ACTIVITY 5 - ESTABLISH LABELLING CRITERIA

Say SAP churns a WO out against this asset;



ACTIVITY 5 - ESTABLISH LABELLING CRITERIA



ACTIVITY 5 - ESTABLISH LABELLING CRITERIA

415.5 OP005
D5 Heat Exchanger 

Water Pump



Labelling

ACTIVITY 6 - LABEL ALL OPERATIONAL ASSETS



Physical Tags 
& Labels 
Installed

ACTIVITY 6 - LABEL ALL OPERATIONAL ASSETS



Halfway Point

Plan’s very high level aims;

• Stage 1 – Improve the asset database (Activities 1–6)
We now have:

• A top notch database

• All the assets broken down in a form useful to the O&M team

• Asset information available as needed

• Up to date P&IDs

• All assets and pipelines labelled

Stage 2 – Improve the 
operation and maintenance of 
the assets and treatment 
processes (Activities 7–13)



ACTIVITY 7 - DEFINE CRITICALITY FOR EACH ASSET & 
RECORD IN SAP

Main Process Rating  Classification Description 

WW Network Intake 
Process 

5 Critical 
(Very High) 

Critical that CWTP can receive all network wastewater to 
avoid backlog and uncontrol discharges across network.  

Trade Waste Process 1 Very Low Very low criticality. Industrial waste intake can be bypassed 
or stopped. 

Screening Process 5 Critical 

(Very High) 
Critical –Removal of larger > 3mm non-biological matter is 
removed (screened) prior to processing or bypassing to 
ponds. 

Treatment Bypass  5 Critical 
(Very High) 

Critical to maintain Bypass as continguency for high flow 
events (inflows exceed processing capacity) or treatment 
stage constraints 
-essential to avoid over loading process stages and fouling, 
and avoid backlog and uncontrolled discharges 

Grit Removal Process 3 Important 

(Medium) 
Treatment Stage –Removal of grit / sand and other residual 
non organic solids (<=3mm) from the wastewater stream. 
Grit removal is required to minimise fouling / blockages 
through the downstream treatment processes 

Sedimentation 
Process 

4 Essential 
(High) 

Treatment Stage -Segretaion of hydraulic and solids waste 
streams 

Pumping Process 4 Essential 
(High) 

Trickle filter process stage supply –Potential environmental 
impact on failure. 

Trickle Filters Process 4 Essential 

(High) 
Treatment Stage –Conditioning, Potential environmental  
impact on failure. 

Clarification Process 2 General 
(low) 

Treatment Stage –Conditioning, storage 

Oxidation Ponds 
Process 

4 Essential 
(High) 

Treatment Stage –Conditioning, storage, and essential 
conduit stream to ocean outfall. 

Ocean Discharge 
Process 

5 Critical 
(Very High) 

Critical conduit to ocean outfall 

Digestion Process 4 Essential 
(High) 

Treatment Stage –Biosolids conditioning, gas production, 
storage controls odour, key compliance KPI  

BioGas Process 4 Essential 
(High) 

Important secondary function –collection and use of biogas 
controls odour, key compliance KPI 

Sludge Thickening 
Process 

2 General 
(low) 

Treatment Stage –Biosolids conditioning 

Sludge Dewatering 
Process 

2 General 
(low) 

Treatment Stage –Biosolids conditioning 

BioSolids Drying 
Process 

2 General 
(low) 

Treatment Stage, Biosolids conditioning 

Utilities Rating  Classification Description 

Electricity Reticulation 5 Critical 
(Very High) 

Critical process utility 

Foul air / Odor control 4 Essential 
(High) 

Critical process utility 

Power Generation 1 Minor 
(Very low) 

Secondary function, economic benefits 

Compressed Air  4 Essential 
(High) 

Essential utility 

Hot Water Generation 4 Essential 
(High) 

Important utility for digestion process 

C1 -Potable Water 
Supplies 

1 Minor 
(Very low) 

Not required for WW treatment 

C2 –Bore Water 
Supplies 

3 Important 
(Medium) 

Important Utility – Wastewater processes, Cooling water for 
compressors and pump glands 

C3 – Waste Water 
Supplies 

1 Minor 
(Very low) 

Not required for WW treatment 

 



ACTIVITY 8 - DEFINE 
CRITICAL SPARE 

REQUIREMENT FOR 
EACH ASSET

Each asset labelled;
- white tag means ready to go
- orange tag mean ‘untested’

Each bin & shelf labelled

Did you spot the H&S hazard?



ACTIVITY 9 - DEFINE OPERATING PARAMETERS FOR 
EACH ASSET



ACTIVITY 9 - DEFINE OPERATING PARAMETERS FOR 
EACH ASSET



ACTIVITY 10 - DEFINE PREVENTATIVE MAINTENANCE 
REQUIREMENTS



ACTIVITY 11 - DEFINE OPERATING PARAMETERS FOR 
EACH PROCESS STAGE



ACTIVITY 11 - DEFINE OPERATING PARAMETERS FOR 
EACH PROCESS STAGE

Consent 5mg/l Sample to be taken 3 times per week

Date Action taken Name

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

7.5

7.0

6.5

6.0

5.5

5.0

4.5

4.0

3.5

3.0

2.5

2.0

1.5

1.0

0.5

0.0

Good Action on site Escalate to TO/Manager Out of Consent

m
g

/l

Month:

Date

Action Log

Final Effluent Ammonia Test Result

x x
x

x
x

x

x

5th Increased 
monitoring

Joe B

6th Checked blower 
performance Joe B

7th Tankered
excess sludge John S



ACTIVITY 11 - DEFINE OPERATING PARAMETERS FOR 
EACH PROCESS STAGE

Consent 5mg/l Sample to be taken 3 times per week

Date Action taken Name

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

7.5

7.0

6.5

6.0

5.5

5.0

4.5

4.0

3.5

3.0

2.5

2.0

1.5

1.0

0.5

0.0

Good Action on site Escalate to TO/Manager Out of Consent

m
g

/l

Month:

Date

Action Log

Final Effluent Ammonia Test Result

x x
x

x
x

x

x

5th Increased 
monitoring

Joe B

6th Checked blower 
performance Joe B

7th Tankered
excess sludge John S

x

8th Increased 
monitoring

John S

x

9th Increased 
monitoring Joe B

x

10th Performance 
restored Joe B

x x
x



ACTIVITY 12 – ASSESS STATE 
OF OPTIMISATION FOR 

EACH PROCESS
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ACTIVITY 13 - ASSESS FUTURE EFFICIENCIES



https://www.geo-viz.com/blog/overview-sap-system-security

https://www.jacobs.com/

https://www.stuartgroup.ltd.uk/pumps/images/PumpsForSale/Godwin_HL100M/HL100M-
curve.gif

https://www.fulcrumapp.com

https://www.unitedutilities.com/

OpEx Management Limited

Image Source (non-CCC)

https://www.geo-viz.com/blog/overview-sap-system-security
https://www.jacobs.com/
https://www.stuartgroup.ltd.uk/pumps/images/PumpsForSale/Godwin_HL100M/HL100M-curve.gif
https://www.fulcrumapp.com/
https://www.unitedutilities.com/

