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The mission of the Water and Wastewater Industry: 
 

to provide a reliable service  
at affordable rates 

 that delivers high quality water1 

in a sustainable2 environment 
 
 

SUSTAINABILITY RELIABILITY COST EFFICIENCY COMPLIANCE 



The risks to this mission… 

ANYTHING THAT GETS IN THE WAY OF 
ACHIEVING THESE GOALS IS A RISK, AN 

ISSUE. 

• Service interruptions can be costly 
• Overflows can have permit and 

liability implications 
• Security breaches can cause 

interruptions 

Poor quality can cause: 
• Health issues 
• Environmental issues 
• Permit issues 
• Fines 
• Liability 

Unaffordability can cause: 
• Social cost repercussion 
• Public Relations issues 

• Damage to ecosystem 
• Permit issues 
• Fines 
• Liability 



ISSUES IN THE INDUSTRY 



#1 The Economy / Business Factors 

• Water is an essential resource to life 

• Water rates rarely reflect actual costs 

• Cannot cuts corners to cut costs 

• Repair and Replacement lags current needs 

•  Economy driven 

•  Financing infrastructure replacement 

•  Increase rates to sustain operations 

•  Reduced revenues 

 Demand for water declining 

 Sluggish construction of NEW homes 

 Customers behind on payments 

“Reduced revenues from the economic slowdown will 
delay needed capital investment and potentially 
reduce service levels.” 

        ― Region 1 Consultant 

 

The full AWWA 2011 State of the Industry Report is available to AWWA members at www.awwa.org   

http://www.awwa.org/


#2 Infrastructure 

• Infrastructure is the overarching concern, 
deemed failing. 

• Economy and Regulatory topped because 
fear of lack of funding for infrastructure. 

• Every year ~ 250k water main breaks. 75k 
SSO’s dumping ~ 3 to 10 billion gallons of 
untreated water 

• Expected $500 billion gap in funding by 
2020 

 Where will the money come from? 

• Raise fees to fund your own replacements 

• Cross connections: Who will pay? 

• Water Leaks in the system:      Who pays? 

The full AWWA 2011 State of the Industry Report is available to AWWA members at www.awwa.org   

http://www.awwa.org/


#3 Regulatory 
New and increasingly stringent water regulations 

• Financing infrastructure replacement to meet 
regulatory demands 

• What regulations have an ROI? At what point do 
we accepts risks over paying to meet tough 
regulations? 

• Replace infrastructure or meet regulatory 
demands: Where would you put your money? 

The full AWWA 2011 State of the Industry Report is available to AWWA members at www.awwa.org   

http://www.awwa.org/


#4 Source Water 

• Ensure adequate supplies of safe water 

• Regions 4 & 5 most concerned (Western 
United States) 

 Increased demand 

Drought 

• What about conservation – use less! 

• Dual Distribution Network? 

Only Drinking Water is treated to drinking 
water standards? 

• Industrial use and treatment… 

“The issue will be who will be  cut back on the 
supply of water:     farmers, cities or fish.” 

   ― Region 5 Public Affairs Manager 

 

The full AWWA 2011 State of the Industry Report is available to AWWA members at www.awwa.org   

http://www.awwa.org/


#5 Workforce 

Aging Workforce: The Brain Drain 

“The Jack of All Trades guy is getting older 
and is being replaced by the Game Boy 
Generation, which means they know 
computers but do not comprehend how such 
things as pumps and piping work.” 

  ― Utility Manager 

 

• Delayed retirements helping – but  not 
the answer 

• How to retain the younger workforce 
when you do get them hired? 

 

The full AWWA 2011 State of the Industry Report is available to AWWA members at www.awwa.org   

http://www.awwa.org/


• Consumers 

• Water Treatment 

 Pharmaceutical  

 Contaminants 

 Regulatory / Political 

• Industry Leadership 

• Macro Factors (issues beyond the scope of the 
water industry) 

 Global Warming, Climate Change 

 Population Growth 

 Environmental Activism 

 Lack of water inhibits economic development 

• Security 

• Technology 

• Energy 

 

The Rest… 

The full AWWA 2011 State of the Industry Report is available to AWWA members at www.awwa.org   

http://www.awwa.org/


Issues in the news… 
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HOW CAN WE SOLVE INDUSTRY 
ISSUES… 



Understand them, Map to Technology… 

Top Concerns  Value Propositions 



THINKING BEYOND SCADA / VISION 



Manage 
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Beyond SCADA… What’s the story..? 



Condition Based Monitoring 
• Easy and powerful integration between 

HMI/SCADA and the most popular CMMS/EAM 
packages 

• Real-time monitoring for optimized maintenance 

 

 

Mobile Solutions 
• Interact with CMMS/ Asset Management in the 

field 

• Enforce workflows 

• Mobile workforce management solutions 

• Easier compliance, improved asset effectiveness 
and enforcement of best operational practices 

 



Corporate Energy Management 

• Get a grasp of the energy usage and costs in 
your water or wastewater operations 

 

Workflow 

• Manage and guarantee your processes 

• Ensure the correct actions is ALWAYS taken 

• Improve efficiency, create standards and apply 
measurements to your human resources. 

 



CONDITION BASED MAINTENANCE 
• CONDITION BASED MAINTENANCE 

• MOBILITY 

• ENERGY MANAGEMENT 

• WORKFLOW 



• Run-To-Failure –  Simplest approach, fix it when it breaks 

• Preventive Maintenance (PM) –  Calendar-based inspection & 
maintenance 

• Condition-Based Maintenance (CBM) –  Monitor equipment 
condition, maintenance based on actual condition.  “maintain 
the right equipment at the right time” 

Maintenance Strategies…  Where are you..? 



What is the Problem..? 
 

1. 25% of all failures are preventable but not prevented because 

of an arbitrary decision that is simply not rooted in knowledge or 

experience. 

2. 15% of all failures are predictable but not predicted. 

3. 20% of all failures are predicted but not stopped to undertake 

repair.  

4. 25% of all failures are predicted and equipment is shut down.  

5. 14% are other (consequential to an external activity). 

6. 1% of all failures are neither preventable nor predictable. 

7. Machines don’t Die we kill them. 

 
Source HPI 2011:- 91% of bearings do not reach their conservative design life. 



• Advance warning enables optimal repair schedule to 
minimize disruption 

 80-85% of failure is TIME-RANDOM 

• Less uncertainty and risk about equipment 

• Increased safety of O&M personnel 

• Help maintenance planner prioritize maintenance 

Why do CBM..? 



Condition Based Maintenance Approach... 

Config. 
Engine 

Asset 
Register 

Collect, Analyze, Act 

Archestra Workflow 

http://www.artesis.com/?PHPSESSID=53ce70ba9fb471a852d0364840813656
http://www.smartsignal.com/
http://www.ge-ip.com/
http://images.google.ca/imgres?imgurl=http://www.projetech.com/Portals/0/images/IBM_Maximo_logo.jpg&imgrefurl=http://www.projetech.com/ProductsServices/MaximoSoftwareInformation/tabid/65/Default.aspx&usg=__bAcp_DKCuY4bB2qoXnM1FYj-6s0=&h=112&w=458&sz=43&hl=en&start=1&um=1&tbnid=bBa0CT0SIYHFjM:&tbnh=31&tbnw=128&prev=/images?q=ibm+maximo+logo&hl=en&lr=&rlz=1G1GGLQ_ENCA271&um=1


 
 Lubrication based on motor run-time. 

     (after 3,000h create a Lubrication activity requesting Lubricant from the 
Warehouse, with operations providing the resource) 

 
 Monitor the Motor Bearing Temperature.  
 (If exceeded create a WO bearing replacement) 

 
 Compare Pump Power consumption with Volume 

Flowrate to detect mechanical degradation of pump 
  (highlighted by excessive power consumption for know pumping capacities) 

 
 Compare Temperature, Vibration, Density, RPM, etc to 

detect mechanical degradation. 
 

Analyze:  with Condition Manager… 

CM is able to monitor and aggregate more then one Real Time Point (RTP) from 
different sources. 



ACT:  Conditioned Maintenance Event generated... 

Configurator will display state as of most recent update cycle: 
 
YELLOW:   A reading of interest was found during most recent update cycle (i.e. some      
of the criteria for the generation rule was met) but an action was not triggered  
 
RED:  An action was triggered during most recent update cycle  



ACT:  Actions triggered... 

Work Order Generated  
into EAM….. 

Email sent to the Maintenance 
Manager…. 



Top Concerns  Value Propositions 

Discussion - ISSUE MAPPING – CBM 



MOBILITY 
• CONDITION BASED MAINTENANCE 

• MOBILITY 

• ENERGY MANAGEMENT 

• WORKFLOW 



Challenges facing (Company) in the (Industry)… 
• Moving from Re-active to Pro-active Asset Performance Operations 

• Predicting and correcting issues before they impact the Infrastructure 

• Increasing Life Expectancy of the Infrastructure’s Assets 

• Increasing Focus on Asset performance and Optimization 

• Maximize Reliability and Availability, Balanced with Utilization 

• Managing Risk 

– Financial 

– Environmental, Health and Safety 

– Regulatory, Culture 

• Dealing with an Aging Asset Base and Workforce 

• Continued Pressure to Reduce Costs 

• Other Plant & Facility Management Issues 
– Visibility of non-instrumented equipment 

– Procedure (SOP) management 

– Task management & workforce scheduling optimization 

– Plant maintenance & turnaround management 

 



Mobility Provides Visibility into the Performance of 
Non-Instrumented Equipment (40 – 60% of assets) 



The Traditional Approach for manual rounds…  
 Field results turned in at 

end of round 
Differential pressure noted on 

paper based system 
(IF) Data entered into 

reporting package 

Expected result should be: 
• Pipe Repair (scheduled)    $10K 

Unexpected result COULD be: 
• Collateral Repairs                $ ?? 
• Lost Service                          $ ?? 
• Time to Repair                    ?? Days 
• Lawsuits, +, +, +               $ ?? + social Pump fails and secondary 

damage occurs 
Hours later (IF) data is reviewed 



Mobile – Rounds & Procedures… 

• Presented with Tasks 

– Using Defined Pick Lists 

– Device / Virtual Keyboard 

– Peripheral Devices 

• History 

– Includes Notes 

– Tabular 

3
2 



 
 
 
Take 
Action! 

Mobile - Focused Advice and Escalations… 

Message Text can be 
calculated  

Could be delivered from an 
external system at run time 



Mobile - Create & View Work Requests… 

• Review Existing Work 

Requests 

• Create an ad-hoc Work 

Request 

• Lists defined by CMMS  

• Work Request Triggered from 

an Action 

• Existing Requests are 

displayed for review 



Mobile- Attached Documents… 
Attached Documents provide a method to include additional information (usually 
reference material), in the form of a PDF, graphic, or spreadsheet, with a 
Procedure. 



Mobile – Free Text Notes & Logbook… 

• Free Text notes may be 

added at any time 

• Or…triggered by an Action 

• Enter free text or select a 

default note 

• Default Notes can be edited 

• Note is also available as a Log 

Entry 



Top Concerns  Value Propositions 

Discussion - ISSUE MAPPING – Mobility 



Beyond SCADA in PRACTICE… 



Pima County 
Regional Wastewater Reclamation  

The Problem: 

• Manual Rounds 

• Poor ability to visualize information 

• No guarantee of round completion 

• Data Entry Labor 

• Data Entry Delay 

• Data Entry Mistakes 



Part of the Problem - The Rounds Sheets… 



Digitizing the Headworks Round… 



Digitizing the Headworks Round… 



Headworks Round - old & new… As Examples: 

• Hydrogen Sulfide 

• Lower Explosive Limit 



Stranded Data with SCADA – Synched… 



Post Round Stranded Data – Synched to SCADA… 



ENERGY MANAGEMENT 
• CONDITION BASED MAINTENANCE 

• MOBILITY 

• ENERGY MANAGEMENT 

• WORKFLOW 



Main cost factors… 

The major cost factors in the 
operation of Water & 

Wastewater utilities are: 

Labor 

Energy 

Chemicals 

and the bad news is, NONE of them are expected to 
EVER go down… 



GAS Power 

• Metering is the key.  

• Granularity 

• Meter types (WAGES) 

• Meter types (online / offline)  

You can’t manage what you can’t measure… 



What can I do with One Meter..? 

 

• Energy per Hour/Shift/Day/Month/Year 

• Energy Per Bldg, sqM 
 

GAS Power 

WATER 

STEAM 

 

• Energy per Hour/Shift/Day/Month/Year 

• Energy Per floor, zone, room 
 

What can I do with sub-meters? 



Corporate 
Energy 

Management 

Automatic 
•Direct to Meters (also wireless) 

•Meters thru PLC/DCS 
•RTU from remote sites 

•Building Management System 
•Utility Interval Readings 

 

Data 
•Electric Power 

•Chilled Water BTU metering 
•Industrial Control Systems 

•WAGES 

  

External Context 
•Weather- Current, Forecast 

•Utility Rates 
•Demand Response Signals 

from Grid 

Internal Context 
•Operational Events from 

automation and MES 
•Asset State from automation 

 

Data 

Context 

Municipal KPI’s 

Asset  
Management 

Energy 
Management 

Energy Metrics 

Work Request 

Energy Usage 

InTouch HMI 
•Real-time view of 

energy usage 
•Configuration of the 

application 

Web Portal 
•Run Pre-configured 

reports 

Operator 
Energy Manager 

Controller/Accountant 
City Manager 

Intelligence- EMI for 
Operations 

Information 

Analysis and 
Simulation 

Rich Data 

Report 

Explain what is monitored by EMS 

Explain how EMS calculates GHg, etc. 

Sample Reports, Dashboard, Data dissemination 

Optimization Strategy 
Peak Demand Limiting 
Load Shedding 
Start-up Routine 



THE FINISHED PRODUCT… 
Data… Verify and Validate 



Report Data Should Drive Questions… 

 
In the last seven days of Operation… 

• How much Energy did I use?  

• How much did it cost me to use this   

Equipment? 

• What are the minimum, maximum and 

average Energy costs for this area of 

operation?  

• What does the Energy consumption look 

like in a trend, over time, compared to last 

week? 

•Was I better than last week..? 

 
 



Intelligent Dashboards, Smart Data – Drive Improvement… 



CONTINUOUS IMPROVEMENT… 



Understanding Data Leads to Energy Saving Initiatives…  
ACT 

 Equipment selection 

 Motor and pump selection 

 VFDs 

 AHU / HVAC 

 Optimizing supply efficiency 

 Most cost-effective wells ($/Gal ~ Kwh/Gal) 

started first, turned off last. 

 Most energy efficient pumps started first, 
turned off last. 

 Time of Use pumping / cooling 

 Best operating practices for you 

 Optimizing water / steam 

pressure 

 Reducing water / air leaks 

 Reduce demand 

 Conservation programs 

 Reduce peak load 

 Water reuse 

 Rate negotiation 

 



Top Concerns  Value Propositions 

Discussion - ISSUE MAPPING – Energy Management 



WORKFLOW 
• CONDITION BASED MAINTENANCE 

• MOBILITY 

• ENERGY MANAGEMENT 

• WORKFLOW 



The KEY is Standard Operating Procedures… 

Typical SOP’s: 

• On a bookshelf 

• In a binder 

• No accessable when needed 

• Never? Improved 

• Not seen as important UNTIL… 

 

• Is it important to ensure your 

team responds to events in a 

standard, repeatable and 

proven way… every time..? 

regardless of training..? 



Automated Workflows watch the Process… 
waiting for something to happen… 

Equipment 

Machine 
Status 

Process Control 

Process 
Values Business 

Transactions 

Operators 

Operator 
Data Entry 

Time 
Events 

Business Systems 



… using a language 
that THEY 

understand 

And WHEN it does, your Standard Operating Procedure 
takes over… 
Initiating the proper sequence of events… 
Every time… 

Equipment 
Commands 

Operator 
Instructions 

Setpoints/ 
Process Values 

Business 
Transactions 



Examples of Workflows in Water & Wastewater 
Operations 

• Alarm Handling – Corrective Actions 

• Diagnostics and Troubleshooting 

• Standard Operating Procedures (SOPs) 

• Electronic Work Instructions 

• QA Lab sampling 

 

• Discussion:  Can you think of others..? 



Slide 62 

Online Monitoring 
System 

SCADA detects  
‘Main Break’ 

No 

Close Valve for 
Faulty Line 

Activate alternate 
flow 

Implement ‘Boil Water’ 
Ordinance 

Flush  
Pipeline  

Initiate Consequence 
Management Plan 

Lift the ordinance 

Yes 

No 

Notify Lab Personnel 

Notify Police Personnel 

Notify Utility 
Maintenance Crew 

Repair pipeline 

Collaboration 
with Lab  

Check for 
contamination 

Check for 
contamination 

Water Distribution – Main Break Workflow 

Yes Compare with 
the permissible 

standards 
 

High 

Normal 

High 

Normal 

Compare with 
the permissible 

standards 
 



Top Concerns  Value Propositions 

Discussion - ISSUE MAPPING – Workflow 
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Beyond SCADA in practice… 
 

Pump Station Intrusion 
 

Workflow + IntelaTrac 



The Normal View, just another day…  SCADA 



Intrusion at the Pump Station…  Beyond SCADA 



The Procedure… A dynamic standard 



What the Supervisor Gets… 



What the Operator Gets, plus The Handheld… 



Procedure Complete… 



Now Back to the Supervisor… 





The Procedure… 



WATER 



Water - the Precious Resource 

For life 

For agriculture 

For progress 

For economy 



The mission of the Water and Wastewater Industry: 
 

to provide a reliable service  
at affordable rates 

 that delivers high quality water1 

in a sustainable2 environment 
 
 

SUSTAINABILITY RELIABILITY COST EFFICIENCY COMPLIANCE 



The water you are drinking, has been drank before… 
 

hundreds, if not thousands of times before… 



• 66,807 defects / million opportunities 

• 20K lost articles of mail / hour 

• 5K incorrect surgeries / week 

• 2 short/long landings /day 

• 200K wrong drug prescriptions / year 

• No electricity for 7 hours / month 

• Unsafe drinking water 15 min / day 

 

98.93% Good (3.8 sigma) 

The difference between Good and Great… 

SCADA Solution that helps 

solve Operations issues… 

• 3.4 defects / million opportunities 

• 7 lost Articles of mail / hour 

• 1.7 incorrect operations / week 

• 1 short/long landing every 5 years 

• 68 wrong prescriptions / year 

• 1 hour w/o power every 34 years 

• One unsafe minute every 6 months 

99.99966% Great (6 sigma) 

“Beyond SCADA” Solution that 

helps solve Industry AND 

Operations issues… 



Understand the issues, Map to Technology… 

Top Concerns  Value Propositions 




