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Instrum ent

PLC

HMI

SCADA

Autom ation
Term inology
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Instruments Generate Data

Flow Meters – Pressure Transmitters – Level Indicators – Various Switches – Various Analyzers – VFDs
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PLC Processes Data

Programmable Logic Controller – Input / Output Modules
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HMI Displays
Data

Human -Machine Interface
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SCADA Stores Data

Supervisory Control and Data Acquisition
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Data from Digital Inputs

PUMP

RUNNING NOT
RUNNING
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Data from Digital Inputs
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Data from Analog Inputs

FLOW METER



11

Data from Analog Inputs
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How is Process Data Used?

– Monitoring

– Autom atic Control

– Autom atic Report 
Gene ra tion

– Historica l Re fe rence

– Plann ing
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Water / Wastewater Process Data
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Im a ge  Sou rce : Rockwe ll Au t om a t ion
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– Equipm ent
– Instrum ents

Process Ente rprise

Sources of Data

“Other”

– Business aspects – Hum an
– Environm ent
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Enterprise Data

– Inventory
– Chem ica ls stored  on  or off site

– Purchasing
– Chem ica ls, filte rs, othe r 

consum ables

– Scheduling
– Personne l
– Asse ts

– Billing
– Fixed-based  m ete ring
– Accounting software
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Other Sources of Data

Personnel
– Se tpoin ts
– Form s

Weather

Temporary Population Increases
– Holidays
– Footba ll season
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SMART
OPERATIONS

“Oth e r ”

Proce ss

In ve n to ry

Sch e d u lin g
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PREDICTIVE
OPERATIONS

“Oth e r ”

Proce ss

In ve n to ry

Sch e d u lin g
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PLANT PUMP STATION

METERING

MAIN OFFICE

HEADWORKS

TREATMENT

EFFLUENT

Issue: Machine for Each Data Station
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PLANT PUMP STATION MAIN OFFICE

METERING

PROCESS

Solution: Single Data Network
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– Mid st re a m  Oil Fa cilit ie s a lon g  
200-m ile  p ip e lin e

– Tru ck Un loa d in g Proce ss
– Ch e ck-in
– Un loa d
– Prin t  Re ce ip t

– In t e gra t e d  Syste m s
– Site  Proce ss  – Tru ck u n loa d in g s ta t ion
– Sch e d u lin g – Exp e cte d  d e live r ie s
– In ve n tory – Volu m e  of o il s to re d  a t  

e a ch  fa cility a t  a n y give n  t im e

CASE 
STUDY
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Application to Wastewater

Trucked -in Waste
– Coord ina te  and  schedule  

de live ries from  d iffe ren t 
p rovide rs

– Fast, accura te  au tom ated  
b illing

– Im proved  p lan t logistics

– Tank capacitie s
– Control of wastewate r 

characte ristics
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Application to Wastewater

Local weathe r ava ilab le  via  APIs

APIs are snippets of code 
that provide access to 
real -time data on the 
web.



25

PREDICTIVE
COLLECTION 
PLANNING

HISTORIC
COLLECTION

LOCAL 
WEATHER

SHORT TERM 
POPULATION 

SWINGS

Application to Wastewater
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Produced Consum ed

Application to Wastewater

Water Process

– Production  MGD

Enterprise

– Fixed  Based  Me te red  
Wate r MGD

Dirty

Wastewater Process

– Effluen t MGD



27

Application to Wastewater

Tota l Wa te r Life cycle

Dirty 
Water

Consumed 
Water

Produced 
Water
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Application to 
Wastewater

Procurement
Chem ica l purchasing based  on  m anual 
inventory or schedule
– Tim e spen t pe rform ing inven tory

– Purchasing departm ent logistics

– Materia l handling costs
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PROCESS ENTERPRISE

PREDICTIVEPROCUREMENT

– Active  Tank Volum e
– Chem ical Spend  Trends
– Inventory a t Plan t

– Budge t
– Average  Tim e  to De live ry
– Historic Purchasing
– Supplie r Pricing

Application to Wastewater
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Countless
Opportunities

Most problem s and  

inefficiencies in  the  Water/  

Wastewater p rocess can  be  

reduced  by in tegra ting da ta .

Asset 
Management

Capital 
Improvements 

Planning

Personnel 
Scheduling

Predictive
Maintenance

Consumer 
Analysis
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DISCUSSION

Vicki McCorkle, PE
Senior Automation Engineer
T&M Associates
vmccorkle@tandmassociates.com | 614.408.9218
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