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What is SCADA?

Supervisory
Control

And

Data
Acquisition




HIGH TIDETECHNOLOGIES

SCADAIs...

*An integrated system of software, hardware, and
communications

*A bridge between field equipment and operators
*A tool for real-time data acquisition (flow, level,
pressure, alarms)

*A platform used in water and wastewater systems
*A way to support monitoring and control of
operations
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Two Core Functions —
« Monitoring: Real-time & historical data visualization —
« Control: Remote or automated equipment operation s iy
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Common SCADA Software Components

Monitoring & Visualization
®* HMI (operator screens) * Data acquisition from field
* Alarms & notifications devices (PLCs, RTUSs)

®* Trending & reporting ®* Historian (data storage)

* Eventlogging & audit trail

Data & Communications

Control & Operations
* Equipment control &
setpoints

* Acknowledging alarms

Security & Access
®* Userroles & permissions
®* System authentication

Remote Access & Configuration
®* Mobile / remote viewing
®* System configuration tools
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What is Telemetry?

Telemetry...

* Sends data from remote equipment to a
central location

* Monitors pumps, tanks, valves, and other I
assets in real time

* Alerts operators when something needs

attention
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How Telemetry & SCADA Work Together

e Sensors - RTU/PLC - Communications - SCADA — Operator
e Data flows continuously or on event

e Alarms notify operators instantly

SCADA lets operators respond faster, prevent emergencies, and optimize
system performance
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Industries that rely on SCADA

Process Industries

Utilities & Energy

®* Food & Beverage * Water & Wastewater
®* Pharmaceuticals & Life * Energy & Power
Sciences * Oil& Gas

®* Manufacturing &

Automation

Infrastructure & Services

®* Transportation

®*  Public Infrastructure

®* Recycling & Waste
Management

And many more industries that depend on real-time operations
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Purpose of SCADA Systems in Water Utilities

Data
® Real-time monitoring of system conditions
® (Continuous collection of operational information

Control
® Process automation and operator intervention
® Faster response to system changes

Outcomes
® Improved efficiency and reliability
® Regulatory compliance and reporting

® Safer system operation and decision-making
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Evolution from Manual Operations to Automated Monitoring

Manual, localized, or relay-based control
Limited visibility & localized data
Reactive monitoring

Required on-site personnel for operation
Paper-based recordkeeping and reporting
Radio systems (330-512 MHz, 900 MHz)
needed specialized maintenance
Auto-dialer systems dependent on legacy
telephone infrastructure

Satellite communications with high
implementation and operating costs
Limited practicality of early cellular
communication technologies

Centralized, automated control

Real-time data monitoring from anywhere
Recording of all historical data

Remote control

Predictive maintenance

Improved safety



HIGH TIDETECHNOLOGIES

Applications across the

Water & Wastewater
Ecosystem

e Water Distribution

e Water Storage

e Water Collection
° Wastewater Treatment

e Water Quality

N . ; 7
" R £
/ /AN
/ /
/ LA

Water Tanks & Wells
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Water
Plant

Raw P 1 Raw P 2 Raw PSI Raw CW Level HSP1 HSP2 HS PSI HS CW Level
] 6 8 ft 12| ] W T —
@ @ 8.79 % S & @& | 21758
: -0 min | :
4/14 6:51 AM 4/14 6:51 AM 4/14 6:51 AM 4/14 6:51 AM
cDT cDT 4/14.6:50 AM CDT 414 6:50 AM CDT coT coT 4/14 6:50 AM CDT 4/14 6:50 AM CDT
+ RawcCall On A No psi Alarms A No LVL Alarms B No LVL Alarms A4 HScall On B No psi Alarms
ey
Raw Flow Raw Total HS Flow HS Total
Total: 2,755,508,771 gal Total: 2,582,677,049 gal
Month: 8,968,400 gal Month: 8,313,500 gal
490.84 o . 498.63 o .
o 1500 Yesterday: 657,800 gal o 1500 Yesterday: 609,000 gal
4/14 6:50 AM CDT 4/14 6:00 AM CDT 4/14 6:50 AM CDT 4/146:00 AM CDT
Raw Turb Settled Turb . Finished Turb Finished CL .
Filter 1 Not In ~ Filter 3 Not In
Backwash - = Backwash
T T g
7.57 v 0.446 "™ Filter 2 Not In 16:00 14 Apr Filter 4 Not In
0 200 0 Backwash = Backwash
4/14 6:50 AM CDT 4/14.6:50 AM CDT 4/14 6:50 AM CDT 4/14 6:50 AM CDT
Filter 1 Turb Filter 2 Turb Filter 3 Turb Filter 4 Turb
A General OK A Plant In Service
0.018"™ 0.058 "™ 0.035m 0.065""
. as 5 as 5 as 5 as 4 Plant Shutdown
4/14 6:50 AM CDT 4/14.6:50 AM CDT | 4/14 6:50 AM CDT 4/14 6:50 AM CDT
Pump Stats Pump Stats
Total Month Yesterday Total Month Yesterday
Starts Run(Hrs) Starts Run(Hrs) Starts Run(Hrs) Starts Run(Hrs) Starts Run(Hrs) Starts Run(Hrs)
RawP 1 9,321 17,749.26 3 319.33 0 0 HSP1 10,090 23,983.97 2 92.4 0 0
Raw P 2 12,220 35,396.62 0 0 0 0 HSP2 9,912 27,053.93 5 224.08 0 0
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Water Storage &
Distribution System

Level N-BP1 | n-BP2 | well 2 |[ evel
30 135
CALL OFF CALL ON CALL ON
4/204:27 PM CDT 4/20 4:27 PM CDT 4/20 4:27 PM CDT
ft ft
26- 65 A BP 1 VFD Clear A BP 2 VFD Clear @ Pump Problem 1 27-34
2005, e 1004t
Chlorine Dosage Flow Chlorine Scale Weight
319.98 @~ 100
97.93™
0
4/20 4:26 PM CDT 4/20 4:28 PM CDT 4/20 4:26 PM CDT 4/20 4:35 PM CDT
Pump Stats
Total Month Yesterday ow Water Cut Off Probe Not Engaged
Starts Run(Hrs)  Starts  Run(Hrs)  Starts  Run(Hrs)
N-BP1 10,684  4814.32 106 25.22 6 1.39 4 Chlorine Solenoid Call Open
N-BP2 11,493  5921.47 107 26.57 6 1.33 A Modbus Clear
Well 4 Well 6
Well 4 ” Flowrate Well 6 H Flowrate | Well 7 H Flowrate
0.24 o 120.68 = 0o

CALL OFF
4/204:10 PM CDT

Pump OK

4/20 4:25PM CDT

CALL ON 0 300
4/20 411 PM CDT 4/20 4:26 PMCDT

4/20 8:55 AM CDT

CALL OFF

4/20 4:26 PMCDT

Pump Stats Pump Stats Pump Stats
Total Yesterday Total Yesterday Total Yesterday
Starts Run(Hrs) Starts Run(Hrs) Starts Run(Hrs) Starts Run(Hrs) Starts Run(Hrs) Starts Run(Hrs)
Well 4 8,605 11,926.38 3 2.88 Well 6 4,226 3,690.67 4 2.31 Well 7 9,138 11,644.01 3 2.88
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Vac P1 Vac P2 Vac P3 Xfer P1 Xfer P2 Sewer P1 Sewer P2
‘I ‘I ‘I Airvac Power OK
IL IL IL A Airvac High Level Clear
4/18 2:49 PMCDT 4/18 2:49 PM CDT 4/182:49 PM CDT 4/18 2:49 PMCDT 4/18 2:49 PM CDT 4/18 6:29 PM CDT 4/18 6:29 PM CDT
Vac P1 Speed Vac P2 Speed Vac P3 Speed Xfer P1 Speed Xfer P2 Speed VFD 1 Speed VFD 2 Speed
A Airvac Low Level Clear
Vac Tank High Level
Hz Hz Hz Hz Hz Hz Hz Clear
21.78 26.51 27.02 0 0 0 0
60 60 60 0 60 0 60 0 60 0 60
4/2011:17 AM CDT 4/2011:17 AM CDT 4/2011:17 AM CDT 4/2011:17 AM CDT 4/2011:17 AM CDT 4/2011:17 AMCDT 4/2011:17 AM CDT Low Level
Vac P1 Amps Vac P2 Amps Vac P3 Amps Xfer P1 Amps Xfer P2 Amps VFD 1 Amps VFD 2 Amps
Va c u u m Sewage Power Fail
Alarm
. 1747 16.9°™ 7.2 0 0 0 0
0 50 0 50 0 50 0 50 0 50 0 180 0 180
4/2011:17 AM CDT 4/2011:17 AM CDT 4/2011:17 AMCDT 4/2011:17 AM CDT 4/2011:17 AM CDT 4/20 11:17 AMCDT 4/2011:17 AM CDT
Pump Stats H Pump Stats Pump Stats gleev;erlge High Level
Total Yesterday Total Yesterday Total Yesterday
Starts Run(Hrs) Starts Run(Hrs) Starts Run(Hrs) Starts Run(Hrs) Starts Run(Hrs) Starts  Run(Hrs)
packd 2Co80 St v v Xfer P1 9,562 270.19 0 0 Sewer P1 19,976 758.55 0 0
Vac P2 27,058 31,368.45 0 0 A Sewage Low Level Clear
Vac P3 28,559 30,448.56 0 0 Xfer P2 11,318 325.23 o 0 Sewer P2 11,727 40,663.75 0 0
Vac Tank Level Vac Tank Pressure Level Xmtr 1 Level Xmtr 2 Xfer Pump Flow Sewage Lift Flow W
A Generator Clear
23" 21t 246" 247" 0 om 0 om
A Generator OK
4/2011:17 AM CDT 4/20 11:17 AM CDT 4/2011:17 AM CDT 4/2011:17 AM CDT 4/2011:17 AM CDT 4/2011:17 AMCDT
Transfer Lift Pump Rain W @ UPS Fail
Month Yesterd: Tod:
Total: 76,523,500 gal | Total: 337,976,000 gal o e = a Station Flood Clear
. 2 A Vacuum Comm Clear
Yesterday: 39,400 gal || Yesterday: 194,500 gal 172in 012in Oin
A Intrusion Alarm Clear
Last Hour: 1,300 gal || Last Hour: 7,900 gal
4/2011:00 AM COT 4/2011:00 AM CDT 4/208:00 AM CDT & Sewage Comm Clear
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WWTP

WWTP
RAS 1 RAS 2 H PlantLS ... || PlantLS ... H Blower 1 H Blower 2 H Blower 3 H Influent Flow Influent Flow
Total: 108,930,000 gal
l Month: 0gal
NS Yesterday: 0gal
I 1.285 Meo b g
4/20 11:34 AM || 4/20 11:34 AM
4/20 11:34 AM CDT 4/20 11:34 AM CDT DT coT 4/2011:27 AM CDT 4/20 11:00 AM CDT
RAS 1 Speed RAS 2 Speed A All Blower Off Clear Effluent Flow Effluent Total
B RAS Basement Flood Clear Total: 1,937,960,000 gal
— Hz — Hz )
B Bar Screen High Float OK Month. 1,680,000 gal
Yesterday: 180,000 gal
s MED
Pending first reading... Pending first reading... Step Screen 1 High Float 0 1 '344
0 4 Last Hour: 0 gal
RAS VFD 1 RAS VFD 2 Transfer Switch OK 47201127 AM CDT 2/2011:00 AM CDT
Generator Stop Plant LS Flow Plant LS Meter
0" 0" I |
Common Intrusion Alarm Total: 2/047.300 ga
Month: 0 gal
4/2011:27 AM CDT 4/2011:27 AM CDT B Gland Water Shut Off 0K
com Yesterday: 0 gal
Pump Stats Step Screen 1 Fail Clear 0
Total Yesterday . : 0 1000 || Last Hour: 0 gal
Starts  Run(Hrs)  Starts  Run(Hrs) |l Chlorine Water Circ Pump Run 4/2011:27 AM CDT 4/2011:00 AM CDT
RAS 1 403 8,174.83 0 0 External Power O K RAS Flow WAS Flow
RAS2 6748  48,535.67 0 24 Generator OK
Pump Stats Rain Gauge
Total Yesterday Month Yesterday Today 11337 0 v
Starts Run(Hrs)  Starts Run(Hrs) ! ' 1500 o 1500
PlantLS P1 354,783 47778.63 69 3.32 0in 0in 0in 220 1127 AM CDT 4201127 AM DT
PlantLS P2 446,856 51,636.55 91 11.13 R R
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Connecting Field Operations & the Control Room

SCADA links field
equipment and control
room operators by
giving remote access to
real-time data

Field sensors collect
key data such as
pressure, flow, and
temperature

Data is transmitted to a
centralized HMI for
monitoring and
visualization

Operators can detect
issues early and
respond by remotely
controlling equipment
(pumps, valves)

Improves efficiency,
safety, and response
time across the system
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SCADA as a Decision-Support Tool

SCADA is not a replacement for operator judgment

Provides real-time data, alarms, and system visibility

Helps operators identify trends and respond faster

Supports informed decision-making, but does not replace human expertise
Operators remain responsible for interpreting data and taking action



Operator Responsibilities

Monitoring Responding to Verifying field
alarms and abnormal equipment
trends conditions operation

Coordinating
with IT &
maintenance
personnel

Maintaining

accurate

records
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Bringing It All Together

SCADA provides visibility across the entire water & wastewater system
Enables real-time monitoring, alarms, and remote control

Supports faster response and more efficient operations

Operators turn data into decisions

Reliable systems depend on both technology and human expertise
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